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Only University

OFFERS YOU
A CHOICE OF

4

MODELS OF

PUBLIC ADDRESS

SPEAKERS

ONLY WITH\ Zsersi2 / CAN YOU GET...

45 different trumpet / driver combinations, 8 paging talk-back, 5 submergence-proof,

2 explosion-proof, 3 high fidelity weatherproof, 7 super-power and 4 Powerpages.
More than 74, in fact, because many of these units come in three versions — 4, 8 and 45 ohms. In addition,
we make a large number of special speakers for special applications, as well as a complete line of accessories.

THE SPECIFIC SPEAKER YOU NEED —no ‘‘all-purpose”
compromises, but the right speaker for the right job—
paging, explosion-proof, super-power, etc.—with several
models in each class.

THE RIGHT POWER YOU NEED—from 5 watts to 600
watts. Not more than you need, not less than you need.

THE SOUND DISPERSION YOU NEED—deep or shallow

through extreme noise levels, or for true high fidelity
music reproduction.

THE ECONOMY YOU NEED—lowest initial costs for plan-
ning and installation, lowest running costs, lowest re-
pair and service costs.

. and only with University can you get the quality
you need — exclusive design features, the finest mate-

penetration, narrow or wide, 360° horizontal.

THE FREQUENCY RESPONSE YOU NEED—your choice of
high and low cut-offs as required—whether to cut

rials, exacting construction standards and performance
tests. All these are your assurance that University will
do the job better, longer, and at lowest possible cost.

THAT'S WHY UNIVERSITY IS THE UNIVERSALLY ACCEPTED NAME IN THE ENTIRE FIELD OF SOUNDCASTING

How you can Invest $1 for the invaluable 64-page UNIVERSITY TECHNILOG, the Send for FREE copy of Product Catalog
authoritative reference book for planning P.A. speaker systems Contains information and specifi-

choose the Only book of its kind . . . packed with the solid factual data cations on all University public ad-
. you need to save time and money. Covers in detail: how to dress speakers...directional, radial,
I'Ight speaker select the proper driver for the specific job. directional vs. wide-angle, paging and talk-back,
wide-angle horns, best use of radial trumpets, high fidelity in submergence-proof, high fidelity

for the PA., coping with reverberation, methods of overload protec- weatherproof, super-power, explo-
. tion, ete. Includes specs, charts, diagrams, and the exclusive sion-proof, portable soundcasting,
SDECIfIC SOUND SYSTEM DESIGN CHART—effective guide for planning ete. Also, high fidelity cone speak-

typical installations. Send $1.00 to Desk J-3, University Loud-
speakers, Inc., 80 So. Kensico Ave., White Plains, New York.

ers, enclosures and speaker systems
suited for commercial installations.

application . ..
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For a Successful Career

i
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R.L Trained These Men

ENGINEER STATION WHPE
“Thanks to NRI, [ operated a
successful Radio repair shop. Now
I am an engineer for WHPE.”
VAN W. WORKMAN, HIGH
POINT, NORTH CAROLINA =%

QUICK SPARE TIME CASH
“Knew nothing about Radio-TV
when I enrolled. After 15 lessons
started repairing sets. My future
looks bright.” DONALD B.
ACKERMAN, MINNEAPOLIS,

; ‘j
MINNESOTA
' - - I

HAS OWN TV BUSINESS
e

-

“Quit my job to do Television
work full time. I love it and do all
right financially.”” WILLIAM F.
KLINE, CINCINNATI. OHIO

You Learn Servicing-Broadcasting &
at Home-By Practicing |
. with Kits N.R.l. Sends

Nothing takes the place of

practical experience. That's |
why NRI training is Learning-
by-Doing. W i
Course you build Radio shown
at top and other equipment.
With Communications Course
you build Transmitters at left
and other equipment. Catalog
shows all equipment you get.

JULY, 1959

Available To

% VETERANS

Under G.I. Bills

.
we

Tt’s the trained man who gets ahead — gets the
better job, drives a better car, lives in a better
home, is respected for what he knows and can
do. For a job with a future—find out how you
can train at home for Radio-Television.

TODAY’S OPPORTUNITY FIELD

Training PLUS OPPORTUNITY is the ideal
combination for success. And today’s OPPOR-
TUNITY field is Radio-Television. Over 125
million home Radios plus 30 million sets in
cars, plus 40 million TV sets mean big money
for trained Technicians. More than 4,000 Radio
and TV broadcasting stations offer interesting
and important positions. Color television, port-
able TV sets, Hi-Fi, assure future growth. Find
out about NRI. Since 1914—for more than 40
years—NRI has been training ambitious men

e
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% SAMPLE LESSON
c § AND CATALOG

4 National Radio Institute
Dept. 9GF, Washington 16, D. C.

REE. (No salesman will call. Please write plainly.)

City..
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL _‘

-Television

" Train at Home
inSpare Time
with N.R. I

| OLDEST o~
| LARGEST

Home Study Radio-Television School

Proserous Fast Growing Industry Offers You

GOOD PAY-BRIGHT FUTURE-SUCCESS

at home in spare time for Radio-TV. With
NRI 50-50 method, you study basic principles
AND learn by practicing with actual equip-
ment NRI furnishes. You learn with your hands
and your head. You get dependable training,
backed up by the reputation of the oldest and
largest home study Radio-TV school.

ADD TO YOUR INCOME SOON
$10-515 A WEEK IN SPARE TIME

Soon after enrolling many start earning extra
money fixing sets. Many open their own full
time Radio-TV shops after getting NRI Di-
ploma. MAIL COUPON. Get FREE Sample
Lesson and 64-page Catalog showing equip-
ment supplied, outlines of courses, opportuni-
ties in Radio-TV. Price is low—terms easy.
Address: NATIONAL RADIO INSTITUTE, Dept.
9GF, Washington 16, D. C.

me Sample Lesson and 64-Page Catalog

Zone_ _ _State._____. '

3
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&  [Radio-Electronics

Formerly RADIO-CRAFT m lIncorporating SHORT WAVE CRAFT m TELEVISION NEWS m RADIO & TELEVISION

EDITORIAL ON THE COVER

29 Radio on the Moon—Hugo Gernsback

ELECTRONICS

{story on page 32}

v 30 Sound Does the Cleuning—l{obert F. Scott Albert LeBel, technical o5
32  Man-Made Crystals to Aid Communications (Cover Feature)—Fred ;i’:_’i';::k ws:f:; E'(e;:'s':;
Shunaman Works, removes a frame of |
34  Electronic Servicing in Industry—Aaron Nadell quartz crystals  from  the
autoclave in which they were
grown.

TELEVISION

v 37 Taming the Synchroguide—\Wayne E. Lemons
39 Day in the Service Shop—Lawrence Shaw
40  Taping a TV Program—Julian L. Bernstein
44 TV Service Clinic—Conducted by Robert G. Middleton
46 FM-TV Dx—Robert B. Cooper, ]r.
47 Scope as Spectrum Analyzer—R. M. Centerville

RADIO

v 48 Transistors . . . Fact and Fiction—Louis E. Garner, Jr.

50 New Miniature Potentiometers

51 ABC’s of Mobile Radio, Part VI—Leo G. Sands

53 Frequency Modulation with a Gas Tube—A. V. J. Martin
¥ 54 Steps to Carefree Kit Building—George Kravitz

WHAT’'S NEW

56  Pictorial Reports of New Developments

TEST INSTRUMENTS

537 Don’t Let Your Scope Mislead You—Cyrus Glickstein
» 39 Noise Squirter—Irvin C. Chapel
70 Check Transistor Gain—I. Queen
72 Time-Interval Marker for Your Scope—Robert G. Middleton

AUDIO-HIGH FIDELITY

v 73 More About Multiplexing for Stereo—Norman H. Crowhurst
76  All About the Reflex Enclosure, Part V-P. G. A. H. Voigt
83 New Records and Discs— Stueo and Mono—Reviewed by Chester
Santon
86 Building the Harkness Folded-Horn Enclosure—King Baker

Color original by Waestern
Electric

119 Books 94  On the Market
114 Business and People 112 Patents
14 Correspondence 92 Technicians’ News
117 Literature 108 Technotes B, gl .
102 New Tubes and Semiconductors 106 Try This One Average P“']dwco'gglu'm"
6 News Bricfs 113 50 Years Ago Over 140

100 Noteworthy Circuits

INSTITU

I{l(ll F]I

RADIO-ELECTRONICS is indexed in Applied Science & Technology Index (Formerly Industrial Arts Index)

RADIO-ELECTRONICS, July, 1859. Vol XXX, No. 7. Published monthly ar Mt. Morris, I1l.. hr Gernshack Publications, In¢. Second-class postage paid at Mt. Morris,
111. Couyright 1859 by (Gernsback T*ublications, Inc. All rights reserved under Universal, Internstional and Pan- American Copyright (‘onventions,

SUBSCRIPTION RATES: U S. 118 nossessions and Canada. $4.00 for one year: §7.00 for two vears; §10.00 for three years. Pan-American countries $5.00 for one year; $9.00
for 1wo vears: $1:4.00 for three vears, All other countries $5.50 a vear: $10.00 tor 1wo vears: $14.50 for three Years.

SUBSCRIPTIONS Address correspondence to Itadio-Electronics. Subscnption Dept., 154 West 14th St.. New York 11, N.Y. When requesting a change of address, nhlease fur-
nish an address label fromn a recent issue. Allow one month for change of address. .

GERNSBACK PUBLICATIONS, INC. Executive. Editorial and Advertising Offices, 154 West I4th St., New York 11, N.Y. Telephone Algonquin 5-7753. Hugo Gernsbhack,
Chairman of the Ioard; M. Harvey Gernshack. President; G. Aliquo. Secretary.

BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listed on page 121, . -
POSTMASTER: If undeliverable, send Form 3579 to: RADIO-ELECTLRONICS, 154 West 14th St., New York 11, N.Y. *Trademark registered U. 8. Pat. Office.
4 RADIO-ELECTRONICS
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NOW!

af a pHice
you can afford!

»r>

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

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

You learn ALL PHASES of
Television-Rudio-Electronics.

Other schools make several courses
out of the material in our ONE

MASTER COURSE . . . and vou
pay more for less traiming than
you get in our course at ONE

LOW TUITION'!

MAKE MORE MONE'
 TELEVISION

RADIO~-ELECTRONICS

BETTER..

MORE COMPLETE...
LOWER COST...

You get all information
by mail... You make
your own decision...al .
home! NO SALESMAN
WILL CALL

TOP PAY...UNLIMITED OPPORTUNITIES
LIFETIME SECURITY CAN BE YOURS!
You are needed in the Television, Radio, and Electronics industry!
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Servicing, Manufacturing, Broadcasting and
Communications, Automation, Radar, Government Missile Projects.

L= e

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

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

EARN AS YOU LEARN. We'll show vou
how to e¢arn extra money right from
the start. Many of our students pay
for their course—and more— while

studying. So can you'!

RESIDENT TRAINING AT LOS ANGELES

It you wish to take your training in our Resident
School at Los Angeles, the world's TV capital,
start NOW in our big, modern Shaops, Labs and
Radio-TV “Studios. Here you work with latest
Electronic equipment - - professignally installed

- tinest, most complete facilities offered by
any school. Expert, friendly instructors. Personal
attention. Graduate Employment Seérvice. Help
in finding home near school - - and part time
job while you learn. Check hox in coupon for
full information.

JULY, 1959

rrfrrr ~111
jf NAME AGE
kkE .ll"'u TLLf.[ .r ]. ADDRESS
cITY ZONE STATE

NAT'ONAL scuoots ' (] Check if interested ONLY in Resident Schaoo! training at Los Angeles.

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

SEND FOR INFORMATION TODAY . . . it can
mean the diference between SUCCESS
and failure for you! Send for vour
FREE BOOK "‘Your Future in
Television-Radio-Electronics’' and
FREE Sample Lesson. Do it TODAY .
while you are thinking about your
fucure. It doesn’'t cost you anything
to investigate !

YOU GET...

19 Big Kits—YOURS TO KEEP!
Friendly, Instruction and Guidance
Job Placement Service

Unlimited Consultation
Diploma—Recognized by Industry
EVERYTHING YOU NEED FOR
SUCCESS!

SHOP-METHOD HOME TRAINING
COVERS ALL PHASES OF INDUSTRY
Television, including Color TV

. Radio AM & FM

Electronics for Guided Missiles
Sound Recording and Hi-Fidelity
FCC License

Automation and Computers
Radar & Micro-Waves
Broadcasting and
Communications

NATIONAL® e SCHOOLS ()

WORLD-WIDE TRAINING SINCE 1905

OO SN WA

GET THE BENEFITS OF OUR OVER
50 YEARS EXPERIENCE

Approved for
Gl Training

MAIL NOW TO
NATIONAL SCHOOLS, Dept RG-79
4000 S. FIGUEROA ST. LOS ANGELES 37, CALIF,
Rush free TV-Radio "Opportunity” Book and sample
lesson. No salesman will call.

‘VETERANS Give date of Discharge

Los Angeles 37, Calif. g

Sy
-y
-
@ pad Y
o1 oS
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NEWS BRIEFS
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NEW COLOR THEORY may upset cur-
rent thinking based on the classie tri-
stimulus theory, and can possibly have
important effects on color television
and color photography.

According to present thinking, color
is the sensation produced by light of a
given wavelength, but a combination
of three wavelengths (red, cyan, blue)
can be combined to produce all the
colors. Dr. Land, inventor of the
Polaroid camera, has discovered that
the various waves appear to be, not the
direct bearers of color information,
but part of a coding system which
enables the brain to assign colors to
various parts of the object seen. Color
information can be transmitted as a
ratio of the quantity of light of two
frequencies (wavelengths). Red—green
color systems have been used in the
past, but they have always been con-
sidered an imperfect type of tri-
stimulus transmission. Dr. Land has
used two light sources of different fre-
quencies, selected from different parts
of the spectrum, and has succeeded in
projecting many colors, including some
outside the frequencies chosen. For in-
stance, with a long-wave source of
orange yellow light and a short-wave
source in the green, an image has been
projected that contains reds and blues,
something that the tri-stimulus theory
would declare impossible. Dr. Land is
at present using red light for the long
wave, and ordinary white light for the
short-wave source in many experi-
ments.

WIRELESS POWER TRANSMISSION seems
about to become a reality after many
years of dreams, science fantasy and
experiments by, among others, famed
Nikola Tesla. Raytheon has announced
a new microwave tube, the Amplitron,
which can convert raw ac into micro-
waves with extremely high efficiency—
on the order of 80%. In addition, the
company said it has learned how to cool
the Amplitron so well that up to about
10 times as much heat can be dissipated
as previously. The combination of high
efficiency and greatly improved cooling
seems to point the way to relatively
efficient microwave power transmission.

One dramatic proposal which the Am-
plitron makes possible may be the ama-
teurs’ long-dreamed-of “sky-hook.” This
unmanned, permanently anchored-in-
the-sky platform would be a radio-con-
trolled helicopter receiving the power to
keep it up with a big parabolic antenna,
say 100 feet in diameter. Amplitron-

6

produced microwave energy would be
beamed at the parabola in the sky from
a battery of many similar parabolas on
the ground. This would be used to heat
compressed air to drive the rotor blades
keeping the platform aloft. Efficiency
of such a system is estimated to be such
that about 35% of the power beamed
would actually be delivered to the heat
turbines. In other words, 1,000 watts ac
on the ground might become 800 watts
of microwave energy, delivering per-
haps 280 watts to the heat turbines.

Immediate use for sky-stations would
be as communications centers using mi-
crowaves to cover hundreds of thou-
sands of miles.

10-KW SSB PORTABLE transmitter and
associated gear for handling up to 16
teletype and 2 voice circuits simulta-
neously is contained in two big motor
vans. The vans can be loaded in 4 hours
into Globemaster transport planes for
emergency installation anywhere in the
world on a day’s notice. Shown jointly
by the Army and Adler Electronics, this
setup provides reliable communications
in the range of 4 to 28 me over 1,000 to
3,000 miles.

Previously, land-based stations han-
dling similar radio trafic took about
6 to B8 weeks to get into operation, as in
the Lebanese crisis. With this new
compact equipment, the Army can get
messages into its global communications
net within 6-8 hours after the planes
land. This assumes use of makeshift
antennas. Full range and reliability are
attained in 2-3 days, as soon as the big
antennas for regular operation are
erected.

One van holds receivers, teletype
machines and transistor input equip-
ment along with a uhf link to the trans-
mitter van may be 2-10 miles away.
The transmitter excites one rhombic
antenna 600 feet on each side. Recep-
tion is over two spaced rhombics using
double diversity reception, a method
whereby the receiver continuously
selects the better of the two incoming
signals.

Each complete installation costs $500,-
000 and weighs 70,000 pounds, includ-
ing gasoline 30-kw ac generators. Nine
operators are required to work all the
gear. Full personnel for 24-hour opera-
tion and maintenance (3 shifts) is 48
men.

MARS RADIO NET FORUMS go off the
air for the summer, to start again in
early September. In 1958-59, talks by
53 leading electronic scientists and

www.americanradiohistorv.com

engineers were given over the MARS
SSB technical network regularly on
Wednesday nights. The director of the
net, S. E. Piller, proposed the term
“communicasting” to deseribe the tech-
nical information exchange which has
been taking place over the MARS net.
In this activity, a leading authority
delivers a lecture and then others join
in via shortwave radio in a discussion.
Interested parties listen in just as
though they were present at a seminar
in a lecture hall.

TAPE SITUATION is still unsettled, but
recently in Chicago 7%-inch-per-second
four-track stereo tape (page 6, May,
RADIO-ELECTRONICS) for reel-to-reel,
non-cartridge use got the go-ahead
from the Magnetic Recording Industries
Association It is predicted that two-
track 7%-inch tape will be supplanted
by this new standard for high-quality
stereo tanes.

Several recorded tape makers includ-
ing Mercury and Westminster have al-
ready announced early releases con-
forming to the new standard.

A new cartridge for %-inch tape in-
stead of standard %4-inch is now under
development, according to officials of
Columbia Labs and Minnesota Mining
& Manufacturing (3M). It runs at 1%
inches per second. Two tracks would be
handled on this tape, making each track
about the width of those now on a four-
track %-inch tape. Officials emphasized
that it would take at least 2 years to
get such a cartridge into consumers’
hands, if it gets off the ground.

FAMED RADIO ROW, the Cortlandt St.
area of New York City, is about to
stage a comeback, if the plans of some
50 electronic merchants, banded to-
gether in the Cortlandt-Greenwich Sts.
Merchants Association, bear fruit. Once
known to visiting radio men as the
fabulous street where unobtainable
items were piled on counters at fan-
tastically low prices, it has now been in-
vaded by foreign types of business and
at least part of the glory has departed.
The effect has been to weaken Cortlandt
St. trade in favor of suburban stores,
discount houses and TV-appliance
chains.

A fund of $10,000 has been pledged
for a cooperative advertising campaign
and to arrange for ample free parking
space for shoppers. The merchants are
considering cooperative buying if the
cooperative advertising plan shows
success.,

(Continued on page 10)

RADIO-ELECTRONICS
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TELEVISION ¢ RADIO
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One of the Greatest Opportunity Fields of the Century

Looking for interest-packed work . .. real money ... a great future in one of
the most promising of all fields? More and more men—between 17 and
55_are discovering that ELECTRONICS has become a “magic key” ... un-
locking the door to all of these wonderful things. There’s Guided Missile
Control, Radar, Airborne Electronics, Television, Radio, your own
business, plus the many other branches shown at the left. What a
VARIETY of opportunities for men with proper training. .. the
kind of training DeVry Tech makes possible in your spare time
at home.
NOTHING ELSE LIKE IT!

You “learn-by-seeing’’ from instructive MOVIES . ..

learn-by-reading from texts . . . learn-by-doing from

. 16 shipments of home laboratory equipment. You

i 2 S g 7 . get EVERYTHING YOU NEED to prepare to make real

. REMOTE CONTROL headway in Electronics. Or if you wish, you may
" G K even prepare in day or evening classes at our Chicago
e SYS[EMS 7 . or Toronto Laboratories. Mail coupon

i COMB,UTER§ i, £ %_——‘u&_‘ today for free facts.
L e o Sl Send for FREE Booklets
Real

The coupon also entitles you to these two
valuable booklets: ‘““Come With Us To
OQuter Space’’ and ““Pocket Guide to Real
Earnings.” See how YOU may enjoy the
kind of future so many men want. Act

One of North America’s DeVRY TECHNICAL INSTITUTE
4141 Belmont Avenue, Chicago 41, Ill., Dept. RE-7-P
Foremost Electronics | would like your FREE booklets, “Come With Us to Outer
.. Space’' and ‘‘Pocket Guide to Real Earnings", and tell me how
1'"",""9 Cenfers” i may prepare to enter one or more branches of Electronics.

Name - Age

DeVRY TECH INSTITUTE

Formerly DeForest's Training, Inc.
Canadian residents address DeVry Tech of Canada, Ltd.
CHICAGO 41, ILLINOIS 626 Roselawn Ave., Toronto 12, Ontario

Street Apt,

City Zone___State

e e,
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CORE Electronic Time Savers

QUALITY line of test instruments designed with the serviceman in mind. Manutactured by the Service
SENCORE A Instruments Corporation, leaders in low cost time saving equipment. Each instrument is carefully engi-
® neered of quality components to give long life and perfect performance, providing the serviceman with

versatile instruments at a iow cost,

TRCY TRANSISTGR CHECKER— BT-101
TESTER—Tests all batteries un-

Tests transistors for opens, shorts,

SENCORE Time Savers for
TRANSISTOR WORK

TRU-LOAD BATTERY

PS-103 TRANSI-PAC TRANSIS-
TOR POWER SUPPLY—A {ow

SENCORE Tube Checkers
make quick-accurate checks

LC3 LEAKAGE CHECKER—Tests nearly 200 dif-

Yo

O sy

it

FC4 FILAMENT CHECKER—Here 1s a
new filament checker that automat-

leakage and current gain. |ncludes
gain test on power transistors.
Checks all crystal diodes for for-
ward to reverse current ratio.
Checks seleriums for forward and
reverse currents. Controls are ac-
curately set for each transistor by
referring to set up chart on rear
of unit. Test leads or socket for
fast hook-up. Cannot become ob-
solete.

der manufacturers recommended
loads—even small mercury cells,
withoul damage. Ideal for tran-
sistor work. Load setting is
determined from current capa-
bility instead of battery voitage.
So simple to operate that a
counter girl can learn to use it
in a few minutes, yet accurate
enough for labs.

cost BC power supply for all
portable transistor radios. 0-24
volts adjustable with a3 1%
volt lap for Phiico and Syl
vania radios. Meter on unit
reads voitage applied. Flick of
switch and meter shows cur-
rent drain. Current scale reads
to 100 Mills. Operates push-
pull radios with tap above 1.5
volts by using center lead as
phantom ground.

ferent tube types including UHF and latest
types; Checks CRT without removing tube from
chassis. Roll-Chart design for quick checking;
prevents obsolescence. Two spare pre-healing
sockets cut down test time. Dynamic filament
checks include heater to cathode leakage and
shorts. Leakage sensitivity is 100 megs and
50,000 ohms; can be increased by changing the
value of one resistor only. Capacitors can be
easily tested for leakage to 100 megs, opens,
shorts and charge with voltage applied. Com-
pact unit 7°x6”x3Y2” comes in black hammer-
tone case with aluminum panel. Weight 3 Ibs.

ically tests ALL tubes, inciuding
loctals and picture tubes; and also
acts as a continuity and voitage
tester. Continuity and voitage checks
are made by simply plugging test
leads into pins 1 and 12 of the pic-
ture tube socket—no switches. A
neon indicator acts as a voltage in
dicator as well as GOOD-BAD tube
tester.

Net Each . . ... ... ... $2.75

Net Each......... $17.95 Net Each. ... ... $15.95 Net Each

Eliminates
Costly Call-Backs

NEW MDDEL FS3 '‘FUSE-SAFE" TESTER—
Prevents exdensive call-backs on fuses and
fuse resistors. Tests fuse, fuse resistor or
circuit breaker circuits. Has individual
scale for each value fuse resistor; reads
red or green. Measures wattages up to 1100
walts at 115 voits. Two current ranges, 0-2
amps. and 0-10 amps. Test leads clip in
place of fuse or fuse resistor. Tests both
AC and DC. Safety 5-ohm, 10-watt resistor
prevents circuit damage; simulates oper-
ating conditions.

Sencore Model FS3 Circuit Tester

Met Boch, ywwa s 30unisi $8.95

For AGC and
Alignmenf Work

MODEL BE3 ALIGN-0-PAK — tully isolated
DC supply for TV alignment—AGC trouble-
shooting and other DC checking require-
ments. Provides all DC voltages recom-
mended by TV manufacturers. Provides 0
to 18 volts, positive or negative, with less
than 0.1% ripple. For alignment, merely
plug in 115-volt AC and set knob at required
voltage; for AGC trouble shooting, connect
to AGC buss and vary voltage from 0 to 18
volts neg. If picture stabilizes, AGC is
defective.  Black hammertone case with
aluminum panel. Complete with test leads.
Shipping Weight, 2 Ibs.

Sencore Model BE3 Align-0-Pak

Net Each. .. ... ... ... ... $7.85

$17.95

ELECTRO—=-SUB

PR

ES102 ELECTRO-SUB — Checks ali Electrolytic
Capacitators in seconds, .merely select the elec-
trolytic and substitute it. 10 big electrolytics
from 4 to 350 mfd to safeiy substitute in any
circuit from 2 to 450 volts. Automatic capacitor
discharge within  seconds. Unique surge pro-
tector circuit prevents accidental healing of
capacitor being ‘“‘bridged,” completely safe.
Compact unit can be carried anywhere, measures
4% hox 4% w. x 2%" d.

Net Each. . ... .. ...... . .... $15.95

Net Each. ... ... .. .. .. . . .. $28.95

Capacitors and Resistors at your
fingertips for Easy-Safe-Substitution

NEW MODEL H36 R-C SUBSTITUTOR——Provides 36
of the most often needed components for direct
substitution: 12 one-watt 10% resistors from 10
to 5600 ohms; 12 half-watt 10% resistors from
10K ohms to 5.6 megs.; 10 capacitors from 100
vuf to 0.5 uf, 600 volts; one 10 uf and one 40 uf
450 volt electrolytic. Three-pole, 12-position
switch seiects each component individually.
Sencore Model H36 R-C Substitution Unit

Quick check for

Vibrators

MODDEL VB2 ‘'VIBRA-DAPTOR''—
Permits checking vibrators in
any tube checker; provisions for
3- or 4-prong vibrators. Plugs in-
to tube tester; set for 6AX4 (or
63N7) for 6-volt, 12AX4 (or
128N7) for 12-volt vibrators.
Two tamps in top of adaptor in-
dicate good or bad. Rugged steel
construction. Unbreakable =51
lamps are used. Complete in-
structions screened on front.
Sencore Model VB2
*Yibra-Baptor'’

AV

= g s

MODEL LB2 UP-DOWN VOLTAGE BOOSTER—
For TV set or appliance up to 300 watts.
No need to contend with inadequate picture
width, insufficient height, low picture
brightness, poor sync and oscillator drift,
low sensitivity in fringe areas and/or ex-
cessive tube failure, due to lower than
normal or higher than normal line voltages.
Increase or decrease fine voltage 10 volts
with the flick of a switch

Sencore Model LB2 Up-Down

Voltage Booster

Net Each............ ... $5.97
Sencore Model LB2N Up-Down Voitage
Booster—Same as above except with neon
warning, hght that gilows at 126 volts.
Net 3T

o

0,.,;‘"‘.'-521@

MODDEL PP2 PEAK-TD-PEAK METER—Com-
pletely assembled peak-to-peak meter for
quickly servicing gated AGC and sync
separator circuits. Occupies minimum space
on the bench—only 4™ x 6” x 3", [nstalled
in seconds. A real time saver when sery-
icing any TV set or electronic circuit.
Essential for color with up to six gated
circuits. Permanently connected to scope—
straight through when turned off. Uses
wire-wound potentiometer for accuracy.
Calibrated against Dumont Calibrator and
Textronix scope.

Sencore Model PPZ Peak-to-Peak Meter

Net Each.......... ... . $8.75

ne
BIG: P @
o 0

Avdilable at Leading Electroric Parts Distributors

www.americanradiohistorv.com

MDDEL IC2 UNIVERSAL TV JUMPER CORD
—MUniversal jumper cord that can be util-
ized with any TV set. Extends power from
back of TV set—no moving furniture to
get to the wall plug. Two handy power
outlets for soldering iron and test equip-
ment. Will fit many speakers, focus coils,
etc. Two plugs accommodate all TV rear-
board sockets and two sockets to fit the
interior connections. Requires 115 v. AC,
3 amps.

Sencore Model JC2 Jumper Cord

Net Each........ .. .. ... $1.95

SERVICE Instruments Corp e 171 Official Road e Addison, Hlinois

RADIO-ELECTRONICS
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6 months
from today

add technical training to your
practical experience. Get your
FCC license quickiy!

then use our effective

IR
I

Job Finding Service

Get your FCC Commercial License

s or your money back

The Master Course in Electronics will provide you
with the mental tools of the electronics technician
and prepare you for a First Class FCC License (Com-
mercial) with a radar endorsement. When you suc-
cessfully complete the Master Course, if you fail to
pass the FCC examination, you will receive a full
refund of all tuition payments.

Employers Make Offers Like These=

2 -

—

By Ely

‘to Our Graduates Every Month

Broadcast Station in Illinois: “We are in need of an engineer
with a first class phone license, preferably a student of
Cleveland Institute of Radio Electronics; 40 hour week plus
8 hours overtime.”

West Coast Manufacturer: “We are currently in need of men Il
with electronies training or experience in radar maintenance. |
We would appreciate your referral of interested persons to us.” 1

Our Trainees Get Jobs Like These Every Month

CHIEF ENGINEER
“Since enrolling with Cleveland Institute I have received my 1st class
license, served as a transmitter engineer and am now Chief Engineer of
Station WAIN. 1 also have a Motorola 2-Way Service Station. Thanks
to the Institute for making this possible.”

Lewis M. Owen, Columbia, Ky.

TEST ENGINEER
“I am pleased to inform you that [ recently secured a position as Test
Engineer with Melpar, Ine. (Subsidiary of Westinghouse). A substantial
salql'_\' increase was involved. My Cleveland Institute training plaved a
major role in qualifying me for this position.”

Boyd Daugherty, Falls Church, Va.

Names of Trainees in Your Area
Provided on Request

Carl E. Smith, E.E., President

CLEVELAND INSTITUTE OF RADIO ELECTRONICS
Dept. RE-31, 4900 Euclid Bldg., Cleveiand 3, Ohio

JULY, 1959

Cleveland Institute of Radio Electronics
g

Get these valuable
Booklets

FreE!/

Opportunities
e ey T ||

Accredited by National Home Study Council

Dept. RE-31, 4900 Euclid Bldg., Cleveland 3, Ohio

Please send Free Booklets prepared to help me get I
ahead in Electronics. | have had training or 1
experience in Electronics .as indicated below: "
[] Military (7] Broadcasting ]
[] Radio-TV Servicing [] Home Experimenting |
[ ] Manufacturing [] Telephone Company :
[] Amateur Radio [] Other "
In what kind of work are you In what branch of Electronics Il
now engoaged? ... are you interested? ... . :
2 — = = m - 1
]
Name oo Age... ... [ ]
Yo [ [ S - S S —— . 1
s |

City .. O o . S TS e T | Zone......... tate
4 RE-31 1
9
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ON THE AIR

ASTATIC MICROPHONES ARE SUPERIOR
IN OVERALL PERFORMANCE QUALITY

with G-Stand;
HModel 77-L, head only.

ASTATIC’S

Srevenz; S aven

MOST POSITIVE ANTI-FEEDBACK
CARDIOID MICROPHONE EVER MADE

Unmatched microphone engineering rests inside the elegantly handsome
case of the Astatic Model 77 — the most positive anti-feedback characteristics
ever achieved; an exclusive Mylar diaphragm that is pop-proof and blast-proof,
retains like-new flex properties for more years (flexible and stable from — $0°
to + 300° F); an exclusive sintered bronze method of acoustic phase shifting
that creates the industry’s top directional characteristics; — 52 db output and
exceptionally flat response through 30 to 15,000 cps; these and other specific
points of technical superiority.

But there is only one final proof of highest performance quality—by actual
listening test. Why not put an Astatic Model 77 through its paces? From what
vou bear, Astatic Microphones are superior.

THE SEVENTY SEVEN-—FOR TV, RADIO, STUDIO, INDUSTRIAL AND PA APPLICATIONS
DYNAMIC, CRYSTAL. CERAMIC MICROPHONES FOR EVERY PURPOSE
GO BY BRAND -~ GO BUY ASTATIC
For Complete Information Write For Catalog 33-3.

THE m . KNOWN, THE WORLD OVER ==
Corporation ¢ Conneaut, Ohio
e

In Canada: Canadion Astatic Limited, Toronto, Ontario
Export Sales: Raburn Agencies Inc., 431_ Greenwich St., N. Y. 13, N. Y, US.A.

www.americanradiohistorv.com

NEWS BRIEFS (Continved from page 6)

AIR FORCE HONORS HAMS from 50
countries for making vhf contacts for
2 years and reporting on them to the
AF in connection with the Interna-
tional Geophysical Year. Up to 30,000
reports a nonth were processed through
amateur headquarters to the Air Force.
Dr. W. Phfister, head of AF Cam-
bridge Research Center which made use
of the hundreds of thousands of reports,
said that the 550 ham operators honored
had contributed a great deal toward
better understanding of transmission
modes in the 50-, 144- and 220-mec bands
and transequatorial scatter, the spo-
radic E-layer and auroral reflection
communications.

TWO TV ELECTROCUTIONS occurred re-
cently when youngsters completed 110-
volt cireuits with their bodies. In one
tragedy, a 2-year-old, boy, Dale Me-
Laughlin of Capreol, Ontario, touched
a TV veceiver while lying on a hot-air
register. In another accident a Chicago
girl, Pamela Dobbertin, 17, apparently
touched a metal-cased set while her
foot was in contact with a metal lamp.
In this case, both the lamp and the set
must have been shorted to opposite sides
of the house ac line.

TWO NEW TV STATIONS can be added
to our growing list:

WCHU, Champaign, Ill.....__ 33

WTOM-TV, Cheboygan, Mich. . 4

WCHU is a satellite of WICS,
Springfield, Ill., channel 20.

WFAM-TV, Lafayette Ind., channel
59, is off the air temporarily, pending
certain business negotiations. Its re-
turn will probably be to another
channel.

The following new call letters have
been adopted:

KHOU-TV, Houston, Tex. . . 11

(formerly KGUL-TV)

KXTYV, Sacramento, Calif. .10

(formerly KBET-TV)

These developments bring our total
up to 557, which figure includes 469
vhf and 88 uhf. Our new noncommer-
cial figure is 43.

Calendar of Events |

' National Convention on Military Elec-
tronics, June 29-July 1, Sheraton-Park

! Hotel, Washington, D.C.

International Electrotechnical Com- |

mission, June 30-July 10, Madrid,

Spain.

British IRE TV Convention, July 1-7,

University of Cambridge. England.

Hoosier Electronic Conference, Aug. 9-

12, French Lick Sheraton Resort Hotel,

French Lick, Ind.

National Ultrasonics Symposium, Aug.

17, San Francisco, Calif.

Western Electronic Show and Con-

vention, (WESCON), Aug. 18-21, Cow

Palace, San Francisco, Calif.

German Radio TV & Phono Exposition,

Aug. 14-23, Frankfurt om Main, Ger-

many.

National Alliance of Television & Elec-

tronic Service Assocs. (NATESA) Con-

vention, Aug. 20-23, Congress Hotel, |

Chicago.

British Radio Show, Aug. 26-Sept. 5,

Earls Court, London, England. |

RADIO-ELECTRONICS
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now enables you to acquire a

2R J 1A= RECORDS

THE COLUMBIA RECORD CLUB

STEREO RECORD LIBRARY

ANY SIX

FOR
ONLY

at a saving of 40%

RETAIL VALUE
UP TO 535 88

if you join the Club now — and agree to purchase as few as 5 selections from the more than 100 to be made available during the coming 12 months

DORIS DAY

HOORAY FOR
HOLLYWOOD

1. Night and Day,
plus 11 more hits

NORMAN LUBOFF

THOR Doyons

THE LAMP IS LOW
STRANGE MUSIC
MY REVERIE

9 more

2. A beloved
American classic

THE FABULOUS

JOHNNY
CASH p

DON'T TAKE YOUR GUNS T0 TOWN
RUN , BLUE RIVER
PLUS 10 OTHERS

19. No Other Love,
Our Love, 10 more

49. That’s All Over,
One More Ride, etc.

BEETHOVEN:
PASTORALE SYMPHONY

BRUNO WALTER
COLLAEBIA STMPHONY ORCH.

37. Lovely “musical
portrait of nature”

RAY CONNIFF and orctestra

'S MARVELOUS

10. Be My Love,

Where or When, etc.

BERLIOZ:
SYMPHONIE FANTASTIQUE

NEW YORK PHILHARMONIC
WTROPOULOS. Cend.

15. Broadway's
newest smash hit

BELOVED
CHORUSES

BACH « HAYDN « SCHUBER
RIMSKY.KORSAKOV
SIBELIUS « HANDEL

MORMON TGB[RNACLE

PHILADELPHIA ORCH.
'Hallelujah’',

40. '
“‘Finlandia”, etc.

LISTENING IN

DEPTH

—

AN INTRODUCTION
TO COLUMBIA
STEREOPHONIC SOUND

24. 16 classical
and pop selections

PEDALS AND

FIDELITY

[HHIGAIR

i BUDDY COLE, Orgon

9. Always, Please,
Speak Low, 9 more

SYMPHONY NO 1

28. Brahms’ most
beloved symphony

ROUMANIAN
RHAPSODIES 1& 2

HUNGARIAN
RHAPSODIES 14 2

PHILADELPHIA ORCH . ORMANDY

21. Four dashing,
fiery rhapsodies

STRAVINSKY
RITE OF SPRING

36. The ballet that
“rocked the world”

coLuUmMmBIA

RECORD
cLuB
Terre Haute, Ind.

11. Berlioz' most
popular work

ELLINGTON
INDIGOS

-a

31. Solitude, Au-
tumn Leaves, etc.

HOW THE CLUB OPERATES:

You enroll in either one of the Club’s two stereo
Divisions: Classical or Popular — whichever one best

22. Organist Cole
plays 11 hit tunes

PINES OF ROME
FOUNTAINS OF ROME

PHILADELPHIA DRCH.. ORMANDY

18. Two electrify-
ing tone poems

suits your musical taste

T PU,
DS THAOF T m(//
NTER St OU/VO

If you now own a stereophonic
phonograph, or plan to purchase
one in the near future — here is
a unique opportunity to obtain
SIX brand-new stereo records. . .
up to a $35.88 retail value —
ALL SIX for only $5.98!

We make this unusual offer to
demonstrate the money-saving ad-
vantages you will regularly enjoy
as a member of the Columbia @
Record Ciub.

Read below how the Club op-
erates. . .then mail the coupon,
without money, to receive the
six stereo records of your choice
— all six for only $5.98.

Stereo records

NOT : must be played

onlyon a stereo phonograph

KOSTELANETZ

Romantic Music of

TCHAIKOVSKY

42. Body and Soul,
| Got It Bad, 10 more

33. 11 beautiful,
immortal melodies

JOHNNY MATHIS

Porcy Faith
and Orchestra

8. What'll | Do,
Warm, 10 more

MY FAIR LADY
IN STEREO

- !
A

ORIGINAL CAST RECORDING

6. Newly recorded
for stereo sound

PPE
ENTREMONT pan
The Philadelphia
Orchestra,
fugene Ormandy
25. Two very pop-
uar piano works

MAMALIA IACKSON
AT THE 1958
NEWPORT IAZZ FESIIVAL

3. Didn't It Rain,
God Is Real, etc.

MARCHE SLAV
CAPRICCIO ITALIEN
NIGHT ON
BALD MOUNTAIN

MITROPOULOS

NEW YORK PHILHARMOMIC

7. Three brilliant
hi-fi showpieces

Ella Fitzgerald ’

SINGS

50. Where or When,
Manhattan, 10 more

BENNY IN BRUSSELS

12. Let’s Dance,
Jubilee, 7 more

27. Granada, La
Paloma, 11 more

MENDELSSOHN:

ITALIAN SYMPHONY

HAYDN:

LONDON SYMPHONY

29. High-spirited,
gay symphonies

R. STRAUSS: DON JUAN
DEATH and TRANSFIGURATION
TILL EULENSPIEGEL

.

SZELL-CLEVELAND ORCH.

HIS GREATEST HITS

41. Strauss' love-
liest tone poems

45. Tico-Tico,
Brazil, 10 others

SING

5. 16 favorites —
Sweet Violets, etc.

Tchaikovsky
PATHETIQUE
“SYMPHONY

Mitropoulos,
New York
Philharmonic

30. A “must” for
any record library

THE FOUR LAD‘?L

2 ]
FEZIN' ALONG
RAY ELLIS and s ovchestra

20. Come to Me,
Long Ago, 10 more

-

STRAVINSKY £

f FirEBIR0 SUTE
TCHAIKOYSKY

ROMED AND JULSE
LEONARD BERNSTEIN |
KEW YORK PHILARMONIC

16. Two cclorful,
exciting scores

Each month the Club’s staff of music experts selects
outstanding recordings that deserve a place in your
new stereo record library. These selections are
described in the Club’s entertaining Music Magazine,
which you receive free each month

You may accept the selection for your Division. ..
take any of the other records offered in both Divi-
sions . . . or take NO record in any particular month

Your only obligation as a member is to purchase five
selections from the more than 100 Columbia and Epic
records to be offered in the coming 12 months . . . and
you may discontinue membership any time thereafter

After “purchasing only five records you receive a
Columbia or Epic stereo Bonus record of your choice
free for every two additional selections you buy

The records you want are mailed and billed at the
regular list price of $4.98 (Classical Selections,
$5.98), plus a small mailing charge

Here, indeed, is the most convenient method ever de-

vised to build a superb stereo library, at great sav-
ings — so mail the coupon today!

*

© Columbia Records Sales Corp., 1969 @*‘Golumbls,’ fp, *'Eplc,”” ® Marcas.Rez,

JULY, 1959
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—:7 SEND NO MONEY — Mail coupon to receive 6 records for $5.98 ’:
COLUMBIA RECORD CLUB, Dept. 245-1 CIRCLE 6
Stereophonic Section NUMBERS:
Terre Haute, Indiona 1 22
I accept your offer and have circled at the right the numbers 2 24
of the six records I wish to receive for $5.98, plus small mail-
ing charge. Enroll me in the following Division of the Club: 3 25

(check one box only) 5 27
] Stereo Classical {] Stereo Popular
T agree to purchase five selections from the more than 100 to 6 28
be offered during the coming 12 months, at regular list price 7 29
plus small mailing charge. For every two additional selections
I accept, I am to receive a 127 Columbia or Epic stereo 8 30
Bonus record of my choice FREE.
9 31
NG v o s v s a8 8 A s ovtcr o s T B 311 10 33
(Please Print) 1 36
ABETess . Lot byt svvma § B v 4 o Glhre otora Mol AT EIR #0 v s wrorp s Wiaivab vy b 12 37
Gy e ZONE. .. .State..ovensernnen 15 40
ALASKA and HAWAII: write for special membership plan 16 41
CANADA: address 11-13 Soho Street, Toronto 2B 18 42
If you wish to have this membership credited to an estab-
lished Columbia or Epic record dealer, authorized to accept 19 45
subscriptions, fill in below:
20 49
Dealer's Name.......... O L crRe PRI eY 21 50
Dealer’'s Address.oceseecececroronsscee sonnss eeem M RE @ v 288 F-85
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CR48

Makers of CRT, DYNA-QUIK, DYNA-SCAN and CALIBRATOR

BaK MANUFACTURING CO.
3726 N. Southport Ave. - Chicago 13, lllinois

CRT 400 PROVES REAL MONEY-MAKER

Thousands of servicemen today make money

and keep customer good-will by checking and
correcting b&w picture tube troubles with the
famous B&K CRT 400, right in the home without
removing tube from set. Restores emission and
brightness. Repairs inter-element shorts and open
circuits. Checks leakage. Indicates picture quality
customer can expect. Life Test checks gas content
and predicts remaining useful life of picture tube.
Makes new picture tube replacement sales easier!

Model 400 (without adapter). . . .. Net, $5995

B&K ADAPTERS FOR MODELS 400 and 350 CRT
MAKE YOUR CRT MORE VALUABLE THAN EVER

Model C40 Adapter. Tests and rejuvenates TV color picture
tubes and 6.3 volt filament 110° picture tubes. Tests and rejuvenates
each gun of the color picture tube separately. Net, $9.95

Model CR48 Adapter. Tests and rejuvenates the new 110°
picture tubes with 2.34, 2.68, and 8.4 volt filaments, Net, $4.95

See Your B&K Distributor, or Write For Bulletin ST2]-E

Ly

Hey — look what’s coming in

RADIO-ELECTRONICS /uture issues!

Ohmmeters Can Be Too Accurate

More Visual Diagnoses of Common TV Faults
Servicing Electronic Organs

An Automatic Doorbell Intercom

Printed Circuits in New Forms

The TV Technician and Customer Relations
Traveling Wave Tubes

The AUGUST issue of RADIO-ELECTRONICS
goes on sale July 28—Don’t miss it

Subscription Rates
Two years $7

RADIO-ELECTRONICS, 154 West 14th Street, New Yotk 11, N.Y

One year $4 Three years $10

www.americanradiohistorv.com

NEWS BRIEFS (Continued)

BANDWIDTH REDUCTION FOR TV trans-
mission over Jong distances is being
researched successfully by several lab-
oratory teams. The problem is that
TV’s 4-mc bandwidth occupies too much
valuable spectrum space for the long-
distance TV relays which will become
commoner in the future.

Present methods have reduced the
necessary bandwidth to only 2 me,
though 1-mec results are looked for in
the near future. Unfortunately, this
work will have little direct effect on
home receivers because the equipment
for bandwidth reduction is complex and
expensive. It works on the prineiple
that most TV pictures actually use
much less detail over most of their area
than 4 mc permits, so the pictures are
taken apart and reshuffled, and only
the bandwidth required is used. Then
they’re put back together again at the
receiving end.

Present leaders in the research in-
clude Bell Labs, Technicolor Ine. and
Florida Communications, Ine.

ELECTRICAL ENGINEERS SOCIETY, the
AIEE, is 75 years old. Founded in
May, 1884, the year after Edison dis-
covered the vacuum diode effect, the
organization started with 71 members,
including Alexander Graham Bell and
Edison. It has 52,000 members today.

CHIEF SIGNAL OFFICER of the US Army
just appointed is Maj. Gen. Ralph
Nelson. General Nelson has held numer-
ous inmportant posts in the Army during
his 31 years of service. The Army also
announced appointment of Albert L.
McIntosh to the new position of Army
Frequency Manager.

| TROUBLE-FREE TV SETS within 5 years

are predicted by Motorola president
Robert W. Galvin. Improved reliability
of parts, especially by using transistors,
will account for the development. Galvin
also said the industry will be marketing
transistor TV receivers, see page 56,
within 1 to 2 years, along with FM sets
for automobiles.

Some people want to know what will
happen to the poor TV service tech-
nician, if the day of trouble-free TV
sets ever comes. This will be no prob-
lem, for as fast as TV sets cease to
need fixing, there’ll be a multitude of
new electronic gadgets, especially in
the field we now think of as industrial
electronics. Many of these will be in
the home by the time service on TV

| sets begins to slacken appreciably.

J

TV IN JAPAN is booming much as it did
in this country a few years ago. Start-
ing in early 1953, Japan had about 8,000
receivers and two transmitters in oper-
ation by 1954. During 1955, the number
of sets grew to 130,000, transmitters to
5. In 1956, se¢ts more than doubled, as
did stations, and by May 1958 the mil-
lion mark was passed, with TV stations
by the beginning of 1959 numbering
over 45. There are now about 2,000,000
TV receivers in operation in Japan,
with the total expected to reach 4,000,
000 in 1960. There will be a total of
over 70 TV stations. END

RADIO-ELECTRONICS


www.americanradiohistory.com

MR. ELECTRONICS
If you're willing
to lose your job tomorrow

to a technically-trained man,
turn the page, mister

There always has been . ..
there always will be

PERMANENT, PROFITABLE
EMPLOYMENT IN ELECTRONICS . ..
For everybody? No... only for
well-trained electronic engineering

personnel g,

See what "Electronics* says:
*Published by McGraw-Hill Publishing Co.

classified adver-
uple. Airframe
drawing heavily

s, May and June saw
cers almost quadr
d missilemakers ar¢

In Los Angele
tising for eugn

: turers an . Jest. In . . .
mm:llizct‘r:mics nanpower Teserves i the.“ ersst L 4 Please send me your course outline and FREE illustrated | '™
ocﬂh‘,ca o. demand for clectronics ef\g{l‘“ee Booklet “Insurance For Your Future in the New World of Elec- Employed By
hcblcg 1 the last 90 days and is still nisIng. tronics’ . . . describing opportunities and CREl home study ’

GREATEST
INTEREST

Chief engincers and

agrer
8T¢C on severa] major

Personnel officers
points:

in industry

® Many of the men currentl

there for 3 reason, A Y on the street are

Now is the time to survey your technical ability. Are you
in danger of becoming “dead wood?” Does your technical
knowledge seem to suffer from hardening of the arteries?
You can do something about that. The first step is to fill
out and mail the coupon below. It will bring you your copy
of “Insurance For Your Future in the New World of
Electronies,” which has proved so valuable to thousands
of men. This booklet gives you a picture of the astonishing
future waiting for men who acquire advanced technical
knowledge . . . then goes on to tell you how CREI ac-
credited curricula gives you that advanced technical know-
ledge—at home, in your spare hours, at your own pace.
Act now—and take that first step toward giving yourself
the advanced knowledge that will help protect what you
have—and will help you go even higher in the multi-
billion dollar electronics industry. Write: Capitol Radio
Engineering Institute, Dept. 147F, 3224 16th St.,, N.W,,
Washington 10, D.C. You can qualify for CREI home study
education if you have had electronic training, or experience
in electronics—and realize the need of high level technical
knowledge to make good in the better electronic jobs.
(Electronics experience is not required for admission to
CREI Residence School.)

AUTOMATION AND INDUSTRIAL ELECTRONICS ENGINEERING TECHNOLOGY
Complete course; covers alt phases of automation. Speciat emphasis
on theory, functioning. and applications of servomechanisms and com-
puters. Also noteworthy: Lessons on machine controt, instrumentation,
data processing, and telemetry. A ‘'must’’ for engineers and techni-
cians seeking to enter this branch of electronic technology.

courses in Practical Electronic Engineering Technology.

[ Radar, Servo and Computer Engineering
CHECK Technology 'I 4
FIELD OF [ Electronic Engineering Technology

[1 Broadcast (AM, FM, TV) Engineering Technology
] Television Engineering Technology

(7] Aeronautical Electronic Engineering Technology
[ Automation and Industrial Electronics Engineering Technology

Take a Moment Now to Protect Your Job . .. Fill Out and Mail Today

CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technical Institute Curricula e Founded 1927
Dept. 147F, 3224 Sixteenth St.,, N.W., Washington 10, D.C.

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

Type of Present Work.............

Education:
Yrs. High School......ccuiieninnene

W0od," estimates ”lesc,lniue'f]y 45 8 out of 10 are geaq Name......... Age Other v

: c T gl de

sszved Phxl;wdclphia firm, the ';ill;ecr 9f 4 medium- Sireet . .

ive ones, b problem is to fing ¢he L Rt Electronics Experience............
City. Zane State...

JULY, 1959

Check: [J Home Study [J Residence School [] Korean Veteran
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FOR b"ghfer
w picture

Keep your customers sold on you! Use
the exact same tubes leading inde-
pendent set makers specify. Tell your
supplier you'd rather have Tung-Sol
Tubes.

Tung-Sol Electric Inc., Newark 4, N. J.

OTUNG-SOL

PICTURE TUBES
RECEIVING TUBES

=Y
U g iy
Mlnlature Sealed Beam Signal Radlo and
Lamps Headiamps Fiashers TV Tubes
@ @ |
Aluminized pecial Semiconductor
Picture Tubes Purpose Tubes Products

14

BAT'S EARS MAN SPEAKS
Dear Editor:

Mr. Cooper makes some practical
points in his article “Golden Ears or
Bat’s Ears?”’ (May, 1959, page 51.)
Such arguments are familiar in all
technical fields: “Man will surely be

killed by car speeds over a mile a
minute . . . planes will never be able
to fly faster than sound . ..”

The graying writer of this letter
harks back to the horse-and-buggy days
of radio, including some rather hammy
audio and radio epics dated around
1937-39. He vaguely recalls advertising
of those times claiming for the 7-ke
bandwidth we had then
crystal-clear, lifelike reproduction right
in your own living room,” and learned
discussions stating that only crackpots
would consider 10-ke bandwidths when
phono dises cut off at 8 ke and most
speakers folded up at 5 ke.

Recently T listened to dises of “live”
sounds at a hi-fi show in hypnotized
fascination. A mental picture came to
me of the 1920-type nose-cone magnetic
speaker squeaking out its tomato-can
voice-bandwidth noise; it contrasted
glaringly with the startling railway-
yard sounds which boomed all around
my ears. I thought, “Man, this business
has come a long way since pilots traded
their goggles for space helmets.”

While the hi-fi hound may not expect
to hear a bat’s ultrasonic sonar love
call, he
(and costly ones!) for wanting 100—
200-ke bandwidths. For instance, if one
slams a door there are not only very-
low-frequency components due to build-
ing-wall oscillations but a dc¢ component
due to the air pressure wave produced
by door motion, which one can feel
Hence one can argue that to reproduce
the sound properly we must go below
a few cycles down to de. A supersonic
bullet shattering a pane of glass pro-
duces impulse rise-time frequency coni-
ponents that might make a bat’s
whiskers curl.

A real hi-fi addict is not interested
in bandwidths flat within 1 db but
within zero db, which is the actual dis-
tortionless bandwidth. To get good
transient response to impulse sounds,
one needs a wide phase bandwidth. To
get stable, clean feedback (traces of
dirty ringing ave almost impossible to
eliminate in pentode feedback loops),
one needs not only linear phase but flat
amplitude response far beyond the pass-

| band.

3l

It might interest Mr. Cooper to know
(Continued on page 22)

www.americanradiohistorv.com

“thrilling |

|

has sound technical reasons |

ELECTRONIC
TECHNICIANS

immediate opportunities with

RAMO-WOOLDRIDGE

Expanding commercial and military proj-
ects at Ramo-Wooldridge in Los Angeles
have created a wide variety of perma-
nent opportunities for Electronic Tech-
nicians. Selected candidates will work
closely with scientists and engineers
engaged on some of the most advanced
research and development projects in
the nation.

Technicians qualified by experience and
training in one or more of the listed
areas are invited to investigate current
openings at Ramo-Wooldridge.

BREADBOARD BUILDUP
EXPERIMENTAL CIRCUIT TESTING
PROTOTYPE DEVELOPMENT

DIGITAL COMPUTER CHECKOUT
DIGITAL-TO-ANALOG CONVERTERS
MAGNETIC RECORDING DEVICES
TRANSISTORIZED DIGITAL CIRCUITRY
RADAR SYSTEMS

MICROWAVE EQUIPMENT

Please send a complete resume, includ-
ing present earnings, to

Mr. R. C. Chappel
P.0. Box 90534, Airport Station
Los Angeles 45, California

®
“ RAMO-WOOLDRIDGE
A DIVISION OF THOMPSON RAMO WOOLDRIDGE INC.

RADIO-ELECTRONICS
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tremendous value at only

only $4.45 down

never before such performance...

such quality...such styling
at so low a price...

TR AR

EXCLUSIVE knight-kit
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=

Evé;y KN\GHT-KlT meets or €x-

specifications,
ceeds published SP any

imed—or
= periorm exactly as claime

your money is refunded.

ONLY knight-kits ARE

foreasiest building—no previous elec-
tronic experience needed. “Conven-
ience engineering' means special at-
tention to every detail: resistors are
carded and numbered for easy selec-
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knight-kik..............

SELECTOR
ABL
g avl REY.

COMPARABLE IN EVERY WAY TO WIRED AMPLIFIERS COSTING TWICE AS MUCH

" .

knight-kit 20-watt stereo hi-fi amplifier

Newest complete Stereo high-fidelity ampli-
fier at an amazing low $44.50. Incomparable
value: Includes two built-in preamps for
magnetic cartridges. Single switch sclects
stereo phono, tuner or auxiliary inputs, plus
stereo reverse on each; also switches mono-
phonic inputs to both amplifier channels.
Bass and treble controls boost and atten-
uate. Special clutch-type concentric volume
control permits individual channel balanc-
ing, plus overall volume control. Total out-
put is 20 watts (10 watts per channcl at less

HI-Fl KITS
Stereo Amplifiers
Stereo Preamp
Stereo Control
Hi-Fi Tuners
Hi-Fi Amplifiers
Speaker Systems,

and others

HOBBY KITS

Clock-Radio
Radio-Intercom
Transistor Radios

and many others

Short-Wave Radios
AC-DC Table Radios

-Electronic Lab Kits

than 1 9, distortion). Response, 20-20,000
cps, £ 1.5 db. Hum and noise better than
85 db below full output. Has four pairs of
sterco inputs: magnctic cartridge, ceramic
cartridge, tuner, auxiliary. RIAA equalized
for stereo discs. Expertly designed push-pull
output circuitry. Beautiful custom-styled
case, 414 x 13% x 9”7. With case, tubes, all
parts, wire, solder and instructions. Shpg.

wt., 27 lbs.

Model Y-773. Knight-Kit Stereo

Amplifier, F.O.B. Chicago. .. .. .. $4450

see over 50 other fine knight-kits...write for catalog

INSTRUMENT KITS
VTVM Cap. Checker

VOM's R/C Tester, etc.
Tube Checkers

Oscilloscopes HAM KITS
Signal Tracer Receiver
Audio Generator Transmitter
Sweep Generator VFO, etc.

EASY TERMS ON ORDERS AS LOW AS $20

tion; parts and hardware are packaged
in clear plastic bags for quick identi-
fication; wire is pre-cut, stripped and
color-coded; finally KNIGHT-KIT
step-by-step instructions and wall-

FREE

ALLIED RADIO, Dept. 159-G9 1

sized diagrams make assembly a mar-
vel of simplicity.

order from

pioneer in electronic kit design for over 38 years

@® Registered Trade Mark Allied Radio Corporation

JULY, 1959

|

1959 ALLIED 100 N.western Ave., Chicago 80, Ill. |

CATALOG [J Ship Model Y-773 Knight-Kit Stereo Amplifier. I

Shdr gl enclosed. {

Send for this value-packed catalog - 0 Send FREE ALLIED 1959 Catalog |

featuring the complete KNIGHT-KIT | |

line, as well as the world's largest | Name = I‘

stocks of everything in Electronics. ! |
| Address _

! l

City Zone State. _I

15
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NEw DIFILIVI BLACK BEAUTY®
MOLDED CAPACITORS

BEAT THE HEAT
AND HUMIDITY!

Now Sprague’s new DIFILM BLACK BEAUTY
MOLDED CAPACITORS have taken the steam
out of heat and humidity problems. These
capacitors are so good you can bo:il 'em for 24
hours without affecting their performance.

Unlike straight polyester film tubulars, these
capacitors operate ina 105°C environment with-
ont derating.

"WL“DTET,ECTRIC ULTRA REL!ABLE DUAL MARKED
: el WIND!NG ;

ROCK-HARD ~ LEAKPROOF  TOUGH MOLDED

i‘ CONSTRUCTION HOUSING
Look for the RED markings on the black case.

The major capacitor improvements
come from

And the heart of these new DIFILM capacitors
can’t be beat. It’s a dual dielectric which com-
bines the best advantages of both Mylar* polyester
Silm and the highest grade of paper dielectric. A
rock-hard solid impregnant fills voids and pin-
holes in the film.

Talk about reliability! . . . these capacitors
have it. DIFILM capacitors are actually low cost
versions of the Sprague capacitors now being
used in every modern military missile. The
basic reliability and outstanding performance
of missile-type Sprague capacitors are all yours
in this outstanding new development. Why take
chances when you can get the best—DIFILM
BLACK BEAUTY MOLDED TUBULARS . .. at
regular prices.

For the complete DIFILM BLACK BEAUTY
story, write for Bulletin M-759 to Sprague Products
Company, 81 Marshall St., North Adams, Mass.

*DuPont trademark

SPRAGUE

world’s largest capacitor manufacturer

SPRAGUE RESEARCH IS CONSTANTLY PRODUCING NEW AND BETTER CAPACITORS FOR YOU

L ntie
16
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F( ( COMMERCIAL OPERATOR
=

[ A A 4
o~ Jobs «« Electronics
F.C.C. LICENSE—THE KEY TO BETTER JOBS CORRESPONDENCE OR RESIDENCE CLASSES
An F.C.C. commercial (not amateur) license is your ticket to Grantham training is available by correspondence

gighcr pay and q:jore intc;esting enlpllgt}/me_nt. Tbis li;:ensc is_ ch]i::rzll or in resident classes. Either way, you are trained
overnment evidence of your qualifications in electronics. Em- . ; 3
r o B el quickly and well. Write, or mail the coupon below, to
ployers are eager to hire licensed technicians. R ;
any division of Grantham School of Electronics. Qur

WHICH LICENSE FOR WHICH JOB? free booklet will be sent to you immediately,
The THIRD CLASS radiotelephone license is of value primarily
in that it qualifies you to take the second class examination. The HERE'S PROOF. ..

scope of authority covered by a third class license is extremely that Grantham students prepare for F.C.C. examina-
limited. -y

The SECOND CLASS radiotelephone license qualifies you to ti0ns in a minimum of time. Hereisalist of a few of
install, maintain and operate most all radiotelephone equipment our recent graduates, the class of license they got,

except commercial broadcast station equipment. and how long it took them:

The FIRST CLASS radiotelephone license qualifies you to License  Wecks

Q 4 it o¥-13 H Ron Tavlor. 29 §. Franklin St., Chambhershurg, Pa. S ol Ll 12

install, maintain and operate every type of radiotelephone equipment Bori Moore, PO, mi)‘ '“,(i _(r)m, Alahama "6 = I is

g = A 3 3 s P syicl H 1 Danald R. Titus, 270 Par errace, llarttard onn. st 2

Sx?e%tsan]dtel_‘”) mc'ludl.ng all radio ‘l_nd telcv;snon hStal:'lolr:s in the l{(’xl;)]m(() Oknn‘-ln P()‘B()g 375, Hma’l\p( pe, Raus |,H1\v'\n Ist 1;2)

nite tates S . i g Billy R. Kirby. Route =13 mithfield, N Ist ¢

) 1S te_r“torle and PoSSEssIons This is the 18 est class J. 1. Reeves, 10621 Ruthelen, Los Ange des 47, Calif. Ist 12

of radiotelephone license available. Donald H. Ford, flyannis Rd. (Cape Cod). Barnstable, Mass. Ist 12

James D. Houuh, 400 S. Church St.. East Troy, Wisc. Ist )2

GRANTHAM TRAINING PREPARES YOU FOUR COMPLETE SCHOOLS: To betler serve our many students

The Grantham Communications Electronics Course prepares you throughout the entire country, Grantham School of Electronics
for a FIRST CLASS F.C.C. license, and it does this by TEACH-  aintains four complete Ditisions — located in Hollywood, Calif.,
ING you electronics. Each point is covered simply and in detail,  Seqtle, Wash., Kansas City, Mo., dnd Washington, D.C. All Divi-
with emphasis on making the subject easy to understand. The gy of Grantham School of Electronics offer the same rapid

organization of the subject matter is such that you progress, step-  courses in F.C.C. license preparation, either by home study or in
by-step, to your specific objective —a first class F.C.C. license. resident clusses.

Get your First Class Commercial F.C.C. License in 12 weeks by training at

vantham School OF ELECTRONICS

for FREE Booklet CLIP COUPON and mail
1505 N. Western Ave. in envelope or pasre on postal card.
Ho"ywoud 27, Catif, r - e e N e O G e
{Phone: HO 7-7727}

HOLLYWOOD
CALIF.

—ﬁﬁ---——1

I 745 To: GRANTHAM SCHOOL OF ELECTRONICS !

408 Marion Street g' ((‘ X V, 1505 N. Western 408 Marion - 3123 Gillham Rd. _ 821-19th, NW !

Seattle 4, Wash. >1 S Hollywood Seattle Kansas City Washington 1

(Phone: MA 2-7227) i ]

Z | Please send me your free booklet telling how | can get

3123 Gillkam Road 8 1 my commercial F.C.C. license quickly. | understand there I

KANSAS CITY Kansas City 9, Mo IOJI is no obligation and no salesman will call. ]
M0. {Phone: JE 1-6320) O : Name _ ) ) ; Age. :
SNk - 25! Address- . - :

- Stree
, NOW. ] .

WASHNGTUN : Washington 6, B. C. 2, City, SIGHET S :

. C. {Phone: ST 3.3614) 53 | am interested in: [] Home Study, [] Resident Classes 94h|
hsum-@mwn%@@@ma&nmﬁmmw% ﬂ
JULY, 1959 17
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“PACKAGING"” MICROWAVES

FOR MOUNTAIN TOPS

In Arizona, the telephone company faced a problem. How
could it supply more telephone service between Phoenix
and Flagstaff —through 135 miles of difficult mountain
territory?

Radio offered the economical answer: a new micro-
wave radio-relay system recently created at Bell Tele-
phone Laboratories. Operating at 11,000 megacycles, it
was just right for the distance, and the number of -con-
versations that had to be carried.

But first other problems had to be solved: how to
house the complex electronic equipment; how to assemble

and test it at hard-to-reach relay stations way up in the
mountains; and how to do it economically.

On-the-spot telephone company engineers had some
ideas. They worked them out with engineers at the
American Telephone and Telegraph Company and at
Bell Telephone Laboratories. The result: a packaged unit.

The electronic equipment was assembled in trailer-
like containers at convenient locations and thoroughly
checked out. The complete units were then trucked up
the mountains and lifted into position.

The system, now operating, keeps a watch on itself.
When equipment falters, a relay station switches in stand-
by equipment, then ealls for help over its own beam.

The new Phoenix-Flagstaff link illustrates again how
Bell System engineers work together to improve tele-
phone service. Back of their efforts is the constant de-
velopment of new communications systems at Bell

Telephone Laboratories.

18 RADIO-ELECTRONICS
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ownershio of a IPHHOTOFACT srvice pata LiBRARY

"PHOTOFACTS mean so much
to my business that | would not
think of operating for any length
of time without them.”
—James G. Haynes
Leitchfield, Ky.

“The PHOTOFACTS thatlhave
purchased on the Easy-Buy plan
have been paying for themselves
each month.”

—Donald Johnson
Hector, Minn.

FREE! valuable steel
file cabinets given to
PHOTOFACT monthly
subscribers and Library
purchasers.

—E. C. Cenardo,
("Tune-In"" TV-Radio

Sales & Service),
Hollywood, Calif.

NEW EASY-BUY PLAN!

It's the money-saving way to build your com-
plete profit-making PHOTOFACT Library!

NO INTEREST—NO CARRYING CHARGE—AS LITTLE AS $10 DOWN

SPELLS SUCCESS FOR SERVICE TECHNICIANS

“PHOTOFACTS are
a tremendous aid to
a service technician

in that they save hours

of unnecessary work."”

HERE’S MORE PROOF...FROM COAST-TO-COAST

“PHOTOFACT means faster
service to my customers, and
more sets through my shop,
which means more profitto me.”
~Frank J. Schumacher
Hillstoro, Ore.

“! would be lost withcut SAMS
PHOTOFACT. PHOTOFACT
has become a part of servicing.”

—Joseph S. Musil
Stamford, Texas

(These are just a few of the hundreds of **Success with PHOTOFACT'' letters in our files)

Valuable booklet ¥R£E
shows you how

PHOTOFACT boosts
your profit-capacity

Send for it!

‘It is impossible to do business
without PHOTOFACT. it is a
standing order* in our shop
to pull PHOTOFACT from the file
for every shop job, regardless
of the technician’s familiarity
with the set. We have proved
repeatedly that it cuts time
on every job.”

—W. R. Schoppe,
(Lakewood Television Service),
Jacksonville, Fla.

sk Speaking of
standing orders...

you'll find the truly success-
ful Service Technicians are
those who stay ahead be-
cause they're on a Standing
Order Subscription with
their Distributors to receive
all new PHOTOFACTS as
released monthly ...

“PHCTOFACT means quicker
and m ore efficient service to the
customer.”’

—Wesley F. Scott
Logansport, Ind.

““Would not be without my
PHOTOFACTS. Their return in
time saved on servicing, pays
for their cost many times over.'"

—E. R. Hayes
Clemson, S. Car.

HOWARD W, SAMS & CO., INC.
2205 E. 46th St., Indianapolis 6, Ind.

[ ] Send me Free booklet *Your Guide To Maximum Profits"
] V'm a Service Technician: [_] full-time; [_] part-time

My Distributor is:

S1op Name

Attn.

Address

City I Zone State

hdiohistorv.com
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3&m Heare evet-- GENERAL

Ready to do a hetter job in more sockets—G-E Service-Designed Tubes for TV!

183-GT 3CB6 6AF4 6BQ7-A 6CY5 6U8-A
: 1H2 3DT6 6AF4-A 6BUS 6DN7 6V6-GT

_: 1J3 5AQ5 6ALS 6BZ6 6DQ6-A 6X8

L 1K3 5BK7-A 6AQS5-A 6BZ7 6DT6 12AT7

; 5 1X2-B 5CG8 6AU4-GTA 6CB6-A 6EAS8 12AU7-A

i ! 2AF4-B 5EU8 6AU6-A 6CD6-GA 6EUS8 12AX4-GTB

gt 3BN6 5U4-GB 6AX4-GTA 6CG7 6J6 12BY7-A

"| . 3BU6 5U8 6BK7-B 6CG8-A 6SN7-GTB 12DQ6-A
3BZ6 5V3/5AuU4 6BN6 6CL8-A 6S54-A 19AU4-GTA

5 5Y3-GT 6BQ6-GA 6CX38 6T8-A
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ELECTRIC SERVICE-DESIGNED TUBES!
OF 70 LOW-CALLBACK TYPES!

il

Chreck the improvements in three popular Service-
Designed Tubes at left! These typify quality features
that mark the entire line. Over 1,000 advancements
give General Electric Service-Designed Tubes top
performance, extra reliability!

Install them to save/ Callbacks are less; your time
is kept free for new service work. Install them to
profit! Service-Designed Tubes cost you no more—
customers prefer them—the satisfaction they give
builds repeat business for you.

General Eleciric is broadening constantly the
value of these tubes to technicians, by developing
additional types to meet growing replacement needs.
Now 12 high-quality tubes for hi-fi and radio sup-
plement the extensive Service-Designed TV line.

Here is full coverage of your servicing require-
ments! Every job you undertake, now can have the
benefit of finer, more dependable tube performance.
Insist on Service-Designed Tubes! See your G-E
tube distributor! Distributor Sales, Electronic Com-
ponents Division, General Electric Co., Qwensboro, Ky.

3

with
this colorful leaflet! Slip it in with invoices, mail it
with letters, leave it on calls! Available in quantities
from your General Electric tube distributor.

szﬂm&y[p RECEVING Tyggs
ﬂ[/][hﬂﬂﬂ/ff PICTYRE TusEs

| '{u« | ’,
- “ s, (@
e PALGD ELECTR e hci
u

BEs
-y

6AVE 6BE6 12AU6 12AX7/7025 12BES 35wW4a
6BA6 6L6-GC 12AV6 12BA6 35C5 50C5

In addition, several General Electric Service-Designed Tubes for TV are equally fine performers in hi-fi
or radio equipment: namely, Types 5Y3-GT, GAL5, 6AQ5-A, 6AUG-A, 6T8-A, 6V6-GT, and 12AT7.

Progress [s Ovr Most Important Product

GENERAL ELECTRIC

2.111-22%
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CONTROLS o
PACKAGED ELECTRONIC CIRCUITS °

22

Got a bee in your bonnet

about Ceramic Capacitors?

These Cenab

Hi-Kap® Kits

You’ve got a real sweet deal with CENTRALAB Ceramic Capacitor Kits
. and there’s no sting to the prices—especially when you get the
$4.75 cabinet FREE with each kit!

So that you’ll always ‘“‘bee’” prepared, these heavy gauge steel kits
contain balanced inventories of the most frequently used values.
Individual values are prominently and clearly labelled so you can
locate the Hi-Kap you need, instantly. The rigid plastic package
permanently separates and protects the units—yet is easily opened
to remove a single capacitor.

So give your distributor a buzz right now, and ask him about these
four honeys:

DDK-200 kit—200 Standard Ceramic Disc Hi-Kaps—$31.10 net
TCK-80 kit—80 T'C (Temperature Compensating) Hi-Kaps—$26.90 net
HVK-150 kit—150 High Voltage Disc Hi-Kaps—$38.60 net

D6K-200 kit—200 Tubular Ceramic BC Hi-Kaps—$33.20 net

... and be sure to ask for a free copy of the new CENTRALAB catalog,
or write direct to CENTRALAB for it.

ROTARY SWITCHES o

www.americanradiohistorv.com

A DIVISION OF GLOBE-UNION INC.
922G E. KEEFE AYE. o MILWAUKEE 1, WIS. | to increase it.
IN CANADA: 669 Bayview Ave. o Toronto 17, Ont.

CORRESPONDENCE (Continued from p. 14)

that some adults can hear 20- to 25-ke
sine-wave signals and that some young-
sters can actually hear to 40 ke, which
is well up into batland! DMr. Cooper
may live to see the day when men will
not only make startling geological finds
on Venus, but listen to all push-pull,
all-de amplifiers working directly into
trick pneumatic—hydraulic—ionic trans-
ducers with 0-100-ke¢ bandwidths. And
his great-grandson may listen to one of
our 1959 super-bloopers with a wry

arxre real honeys! grimace and mutter, “Excavate this

cubic hardware complex, meteoroids!
You can’t even zero in on the ultra-
sonic beats between the digital plucks
on the Presley chords and the 100 ke
erase oscillator! What tesseract could
possibly have endured this ancient
stuff?”
TeEp PowEeLL

Glen Oaks, N. Y.

GOLDEN EARS?

Dear Editor:

An article in the May issue of Rap1o-
ELECTRONICS contends that the wide
response of modern amplifiers is useless
(“Golden Ears or Bat’s Ears,” page
51) and tries to support this contention
with pages of humor, reminiscence and
technical data, much of which sidesteps

| one important question: Just what is

the program material to be reproduced?

Let us pause for a moment in the
concert hall, forget about watts and
feedback, and listen to the musiec. A
symphony orchestra is playing. What

| sort of sounds do we hear? The bulk of

the music falls within very narrow
limits. But more than occasionally, the
tuba, bass and tympani will thrill us
with a genuine 40 cycles. A piano will
go still lower, and an organ can really
shake the hall. [Mr. Cooper’s lower
limit was 30 cycles, was it not?—
Editor.] Possibly more important, al-
most all the instruments produce over-
tones and some fundamentals 'way up
there where the bats can listen in.
From an engineering point of view,
the power-frequency distribution of
these sounds may not be concentrated
at the extremes; perhaps only a per
cent or so. But to a listener they’re like
salt and pepper; one mustn’t use too
much, but the meat tastes dull without
them. These sounds are important to
another group, too—the composers. I'm
assuming that they listen to their music
live, and not on $29.95 drugstore “hi-fi.”
In the concert hall, we hear a com-
plex field of sound, the sum of every
fundamental and overtone plaved. If
listening “live” is realistic, then each
subtraction from this complex field
makes our reproduction less realistic.
Subtraction thus is distortion. With cur-
rent miking technique, pickup and
standing-wave dips, we have enough of
this kind of distortion without trying

I would like to make a suggestion to
Mr. Cooper. Drop around to a symphony
| concert, forget about decibels and effi-

CERAMIC CAPACITORS ciency and try to appreciate what goes
ENGINEERED CERAMICS on at the concert. Then go back to the

RADIO-ELECTRONICS
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WE'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID
RADIO-TELEVISION SERVICE TECHNICIAN

$

SPRAYBERRY

2 BIG, COMPLETE KITS & % % « This great industry is begging
of PARTS & EQUIPMENT for trained men . .. to step into good paying jobs
Tohelp you learn fast the practicalside  OF @ Profitable business of their own! Our new
b o T plan opens the doors of Radio-Television wide to

neered training kits to every ambitious man who is ready to act at once!

test and assemble for
" 5 interesting,
"” valuabf
shop-bench
practice!

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

Complete Facts Free—Act Now; Offer Limited

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

ooy Bt S coert HOME STUDY TRAINING IN SPARE TIME
T ) Under world-famous 27-year old Sprayberry Plan, you learn entirely
;ﬂ?d"e'r":g::flfo;cb‘h" fine at home in spare time. You keep on with your present job and income.
S You train as fast or as slowly as you wish. You get valuable kits of
:w‘f,"_‘;,f,";:,'d;f,‘;,’e‘:;’,:fgf:;l parts and equipment for priceless shop-bench practice. And every-
dyne radio receiver. hing you receive, lessons and equipment alike, is all yours to keep.

LET US PROVE HOW EASILY YOU CAN LEARN!

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

SPRAYBERRY Academy of Radio-Television

1512 Jarvis Avenue, Dept. 20-X, Chicago 26, llinois

Mail This Coupon Now—No Salesman Will Call

'\ Sprayberry Academy of Radio-Television
] Dept. 20- X, 1512 W. Jarvis Ave., Chicago 26, Iil,
P]qase rush all information on your ALL-NEW Radio-Tele-
vision Training Plan. I understand thisidoes not obligate me

and that no salesman will call upon me. Include New Cat-
alog and Sample Lesson FREE.

e 6 AN
pe SR

e
o

\\ You build the
new Spray-
berry tester
—a complete
18-range
Volt-Ohm-
Milliam-

wmeter test
NAME 3 Age... ...
ADDRES S! oot S mcimanis s i opss oo worimiooisaioo i,
CITY ZONE ... .STATE..............
— — e — — m—
JULY, 195¢ 23
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on Stereo conversions

NEW Get your share of the good profits from
converting monaural record players to

s I N G LE - stereo...recommend highest-quality ERIE
“STERIEO” single-element cartridges.

ELEMENT Complete kits make for quick trouble-

. free plug-in of “STERIEQO” cartridges.
Stereophonic  choice of dual stylii — diamond-sapphire
ca rtrldge or sapphire-sapphire. Designed and made
by Erie electronics leaders, with 30 years

experience in industrial and military

by
electronics.
E R I E Instock now at most ERIE Distributors.

Or write us.

SPECIFICATIONS

Frequency response: 20 to 16,000 cycles
Tracking force: 5 grams
O.5v. output, each channel
20 DB channel separation

'ERIE Electronics Distributor Division

N\~ ERIE RESISTOR CORPORATION

Erie, Pennsylvania
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CORRESPONDENCE (Continued)

lab and try to reproduce what you
heard in the hall. Mr. Cooper, you’ve
been around “hi-i” a long time. You
might like High Fidelity, too.

JAMES R. ZIMMERMAN
Lexington, Ky.

TRANSISTORS VS SUGAR
Dear Editor:

I have been a reader of Rapio-ELEc-
TRONICS for many years and you pub-
lished some of my articles in SHORT
WAVE CRAFT. As an electronic-minded
physicist, I really like your magazine.
I read your article “Water Is the
Trigger” in the May issue and decided
to build the unit.

I am a marvied man, and my wife
is always “forecing” me to invent or
make gadgets and devices to make her
home work less hard. So she was happy
when I told her I was going to make a
transistor rain alarm. I bought the bell
and the transformer; I had a small ac

BRONZE OR HALF OF A
WOOD/SCRENE STEEL STIPS SUGAR CUBIE

WOOD BLOCK {CHAMFERED AS SHOWN)
WIRES SOLDERED TO STRIPS

[sensOR FoR gETECTING RaN]
SENSOR LINE (ANY LENGTH)

\/
BELL
) %
-~
WITCH
-~ — e ——0
7V AC g | RELAY
b=,

A%
—~—

BELL TRANS

relay. But when I tried to go and buy
the transistors, diodes and sensing
elements, she stopped me and, saved
some dollars.

Here is her idea, as dressed up by
an electronic man. The sensing element
is made as shown in the drawing. The
two bronze or steel strips are arranged
to touch one another with hard pres-
sure.

You then insert half a sugar cube
between the two and expose the unit
to the rain, the first drops of which
will dissolve the cube and close the

| electrical ecircuit, sounding the alarm

bell or operating a relay which closes a
window with the aid of a small motor.
(A second relay can be used to discon-
nect the power once the window is com-
pletely closed.)

Our alarm operates quite well. No
transistors, no diodes, no nothing. Any
girl can set and reset it without any
trouble and you save some money if you
are smart enough. I did not save any,
because Olga took what I saved to buy
a new hat. She said it was the prize for
a very bright (and sweet) idea.

J. MERINO Y CORONADO
Professor of physics
Universidad Nacional de Mexico
Villa Obregon, D. F., Mexico

(Ha! And congratulations, professor!
—FEditor.) END
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SKNIGHT

A PRODUCT OF ALLIED RADIO
HONORED FOR VALUE m@é{%eoh-/f

The value is unsurpassed...simply because KNIGHT components, the honest best

in audio craftsmanship, are sold at the lowest possible price. This value is protected

by an iron-clad two-way guarantee: KNIGHT specifications meet or exceed the
published figures or we refund your money in full; materials and workmanship
are guaranteed for one full year. KNIGHT hi-fi is available only from Allied Radio,
which has been setting the standards for value in electronics for more than 38 years...

paLakei
-

.

N

deluxe 34-watt stereo amplifier

Fourteen stereophonic and monophonic controls « 34 watts

rated stereo output...68 watts peak . Separate bass and treble
controls for each channel « 5 pairs of stereo inputs...input jack
for accessory remote control - Hum-free DC on all preamp heaters
. Wide range stereo balance control - 3-step loudness contour
selector « Input loading control for magnetic cartridges » Mar-proof
vinyl-clad metal case...solid aluminum

gold anodized front panel................... only 31 2959 572 95 down

deluxe stereo FM-AM tuner

Separate FM and AM sections for stereo reception « Exclusive
DSR corrective feedback circuit for minimum distortion of FM

« Dual limiters on FM « Tuned RF stage on FM and AM . 2.5
microvolt sensitivity on FM « Cathode follower muitiplex output
jack « Four cathode follower main outputs » Dual **Microbeam"’
tuning indicators « llluminated 9% " tuning scale; precision inertia
tuning « High-sensitivity AM ferrite antenna « Handsome solid
aluminum front panel, gold anodized,

with mar-proof vinyl-clad metal case...... only 51, 29590 512,95 down

order from America’s Stereo Center

ALLIEDRADIO

100 N.Western Ave., Chicago 80, Illinois

@REGISTERED TRADE MARK ALLIED RADIO CORPORATION

JHURER AT

1959

.
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THE KNIGHT STEREO ENSEMBLE

FREE ALLIED CATALOG

Send for your compilete, money-saving guide to
the world's largest selection of hi-ti systems and
components. See everything in thriling stereo;
all the new KNIGHT components and systems;
all leading make fines. For everything in hi-fi,
for everything in Electronics, get the ALLIED
Catalog. FREE—write for it today.

P L I I A IR IR IR I L S S G

ALLIED RADIO, Dept.2-G9
100 N. Western Ave., Chicago 80, .

Ship me the following: [] KN-734. 0 KN-120.
$____enclosed

0 Send latest Allied Catalog—Free

Name

Address

City Zone State
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SELL
WITH CONFIDENCE

Premium-Performance
or Budget-Priced

NATIONAL BRAND
PICTURE
TUBES

PREMIUM-PERFORMANCE

D

- Silver Vision

® Brighter silver-activated AG-905
screen
Sharper pin-point focus electron gun
Nationally advertised brand
Meets performance specifications of
all leading TV set manufacturers

T vy S PN
D
HER T

For over a year, the combined sales appeal of CBS
Silver Vision and CBS Palomar picture tubes has been
field-tested on the West Coast. Now this proven sales
approach originated by an independent tube manufac-
turer is available to all independent service-dealers.

Does your customer demand the finest in performance,
or is he budget-minded? You can make the sale with CBS

e e R e ELECTRON TUBES

@ CBS ELECTRONICS formerly CBS-HYTRON

THE CBS FAMILY - CBS ELECTRONICS - CBS INTERNATIONAL - CBS TELEVISION
NETWORK - CBS LABORATORIES - CBS NEWS - CBS RADIO - CBS TELEVISION
STATIONS - COLUMBIA RECORDS - LEADERS IN ELECTRONIC COMMUNICATIONS

e mw o e eeeeeeenr e SEMICONDUCTORS

BUDGET-PRICED

D
PALOMAR

® All-new electron gun
® All-new phosphor screen
o Full 12 months warranty

@ Backed by CBS Electronics, a Division
of Columbia Broadcasting System, Inc.

Silver Vision . . . or with CBS Palomar. Either is easy to
sell because of top brand prestige. Either stays sold
because of top performance in its field.

And their dependable CBS national brand assures you
of profit without callbacks. Play safe. Sell premium-
performance CBS Silver Vision or budget-priced CBS
Palomar with confidence.

Danvers, Massachusetts
A Division of Columbia Broadcasting System, Inc.

RADIO-ELECTRONICS
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STEREO the

AND aype
MONAURAL experts
say...

in HI-Fl
the best buys are

World-famous
EICO advantages )
guarantee your compleze satisfactiom:

e Advanced engineering o Finest quality comaonerts
o ‘‘Beginner-Tested,”” easy step-by-step instructions
o LIFETIME service & calibration guarantee

o IN STOCK — Compare, then tak= home any EICO
equipment—right “‘off the shelf"’—from 1900 nz2ighbor-
hood EICO dealers.

FM Tuner SFTS0
AM Tuner {FT94

B 8 -

B e - ;
P = Gl =

Stereo
Amplifier-Preamp
HF81

. - s ﬁ
@ @29 -
Bookshelf
Monaural Integrated Amplifiers: Speak:;_sslyslem
50, 30, 20, and 12-Watt
(use 2 for Stereo)
L=rr
. Omnidirectioral
wonali{rgésPrmrgghhe St 6Speaker System HIS2
36" H x 154" W x .
(stack 2 for Stereq) BT

Iy

Monaural Power Amplifiers:
60, 50, 35. 30, 22 and 14-Watt
(use 2 for Stereo)
Stereo Power Amplitier HF86

Over 1 MILLION EICO instruments in sse throughout the werld.

e ———— ——
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NEW STEREOPHONIC EQUIPMENT
HF85: Stereo Dual Preamplifier is a complete stereo con-
trol system in ‘‘low silhouette’ design adaptable to any
type of installation. Selects, preamplifies, controls any
stereo source—tape, discs, broadcasts. Superb variable
crossover, feedback tone controls driven by feedback
amplifier pairs in each channel. Distortion borders on
unmeasurable even at high output levels. Separate lo-
level input in each channel for mag. phono, tape head,
mike. Separate hi-level inputs for AM & FM tuners & FM
Multiplex. One each auxiliary A & B input in each channel,
Independent level, bass & treble controls in each channel
may be operated together with built-in clutch. Switched-
in loudness compensator. Function Selector permits hear-
ing each stereo channel individually, and reversing them;
also use of unit for stereo or monophonic play. Full-wave
rectifier tube power supply. 5-12AX7/ECC83, 1-6X4. Works
with any high-quality stereo power amplifier such as
EICO HF86, or any 2 high-guality mono power amplifiers
such as EICO HF14, HF22, HF30, HF35, HF50, HF60.
“Extreme flexibility ., . . a bargain” — HI-F1 REVIEW.
Kit $39.95. wired $64.95. Includes cover,

HF86: Stereo Dual Power Amplifier for use with HF85
above or any good self-powered stereo preamp. ldentical
Williamson-type push-pull EL84 power amplifiers, con-
servatively rated at 14w, may be operated in parallel to
deliver 28W for non-stereo use. Either input can be made
common for both amplifiers by Service Selector switch.
Voltage amplifier & split-load phase inverter circuitry
feature EICO-developed 12DW7 audio tube for significantly
better performance. Kit $43.95. Wired $74.95.

HF81: Stereo Dua! Amplifier-Preamplifier selects, ampli-
fies & controls any stereo source — tape, discs, broad-
casts—& feeds it thru self-contained dual 14w amplifiers
to a pair of speakers. Monophonically: 28 watts for your
speakers; complete stereo preamp. Ganged Jevel controls,
separate focus (balance) control, independent full-range
bass & treble controls for each channel. Identical William-
son-type, push-pull EL84 power amplifiers, excellent out-
put transformers. “'Service Selector’ switch permits one
preamp-control section to drive the internal power ampli-
fiers while other preamp-control section is left free to
drive vour existing external amplifier. *‘Excellent” —
SATURDAY REVIEW; HI-FI MUSIC AT HOME. '‘Outstand-
ing quality . . . extremely versatile’” — RADIO & TV NEWS
LAB-TESTED. Kit $69.95. Wired $109.95. Includes cover.

MONO PREAMPLIFIERS (stack 2 for Stereo) HF-65: superb
new design, Inputs for tape head, microphone, mag-
phono cartridge & hi-level sources. |M distortion 0.04%
@ 2V out. Attractive ''low silhouette' design. HF6SA
Kit $29.95. Wired $44.95. HF65 (with power supply) Kit
$33.95, Wired $49.95.

MONO POWER AMPLIFIERS

(use 2 for STEREO)

HFG0 (60W), HF50 (50W), HF35 (35W), HF30 (30W), HF22
(22W), HF14 (14W): from Kit $23.50. Wired $41.50.

MONO INTEGRATED AMPLIFIERS
(use 2 for STEREQ)

HF52 (50W), HF32 (30W), HF20 (20W), HF12 (12W): from
Kit $34.95. Wired $57.95.

SPEAKER SYSTEMS (use 2 for STEREQ)

HF$2: Natural bass 30-200 cps via slot-loaded 12-ft. split
conical bass horn. Middles & lower highs: front radiation
from 814" edge-damped cone. Distortioniess spike-shaped
super-tweeter radiates omni-directionallv. Flat 45-20,000
cps, useful 30-40,000 cps. 16 ohms. HWD 367, 15la”,
1115”, ““Eminently musical’’—Holt, HIGH FIDELITY. *Fine
for stereo”—MODERN Hi-FI. Completely factory-built:
Mahogany or Walnut, $139.95; Blonde, $144.95.

HFS1: Bookshelf Speaker System, complete with factory-
built cabinet. Jensen 8“ woofer, matching Jensen com-
pression-driver exponential horn _tweeter. Smooth clean
bass; crisp extended highs. 70-12,000 cps range.
Capacity 25 w. 8 ohms. HWD: 11" x 23" x 8”. Wiring
time 15 min. Price $39.95.

FM TUNER HFT90: For the first time, makes practical
even for the novice the building of an FM tuner kit equal
to really good factory-wired units. No instiuments
needed. Pre-wired, pre-aligned temperature-compensated
“front end” is drift free—elimInates need for AFC. Pre-
cision “‘eye-tronic'’ DM-70 traveling tuning indicator, sup-
plied pre-wired, contracts at exact center of each FM
channel. Pre-aligned If coils. Sensitivity 6X that of other
kit tuners: 1.5 uv for 20 db quieting, 2.5 uv for 30 db
quieting, full limiting from 25 uv. IF bandwidth 260 kc
at 6 db points. frequency response uniform 20-20.000
cps =1 db. Has 2 oL:VI‘Eut jacks: cathode follower output
to amplifier, plus Itiplex output for FM Multiplex
Stereo adapter; thus prevents obsolescence. Flywheel
tuning, AGC, stabilized low limiting threshold for excel-
lent performance from weaker signals, broadband ratio
detector for improved caplure ratio & easier tuning, full-
wave rectifier & heavy filtering, very low distortion.
*One of the hest buys you can get in high fidelity kits"

AUDIOCRAFT. Kit $39.95*. Wired $65.95". Cover $3.95.
*Less Cover, F.E.T. incl.

NEW AM TUNER HFT94: Matches HFT90. Selects ‘‘hi-fi”
wide (20c — 9kc @ —3 db) or weak-station narrow
(20¢ — 5k¢ @ —3 db) bandpass. Tuned RF stage for hign
selectivity & sensitivity; precision *‘eye-tronic’’ tuning.
Built-in ferrite loop, prealigned RF & IF coils. Sensitivity
3uv @ 30% mod. for 1.0 V out, 20 db S/N. Very low
noise & distortion. High-Q 10 kc whistle filter,
Kit $39.95. Wired $69.95, incl. Cover & F.E.T.

BEFORE YOU EUY, COMPARE:

You may examine the complete EICO line at
any of 1900 neighborhood EICO distributors
coast to coast. Compare critically with equip-
ment several times the EICO cost—then you
judge. You'll see why the experts recommend
EICO, kit or wired, as your best buy.

EICO, 33-00 NORTHERN BLVD, L.I.C.
Fill out coupen on other side for FREE CA

=
>
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Copyright 1958 by Electronic Instr. Co., Inc.

Add 5% in the West.
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the specs prove if. .
your BEST BUY is
®

for COLOR & Monochrome TV servicing

FREE CATALOG

shows you HOW T0 SAVE 50%

on 50 models of top quality
professional test equipment,

MAIL COUPON NOW!

NEW!
TV-FM SWEEP
GENERATOR &
e s MARKER #368

P42 KT wie
Lo S 5 5pqm

Entircly electronic sweep circuit (no mechanical
devices) with accurately-biased inereductor for
excellent linearity. Extremely flat RF output: new
AGC circuit automatically adjusts osc. for max.
output on cach band with min. ampl. variations.
Exceptional tuning accuracy: edge-lit hairlines
eliminate parallax. Swept Ose. Range 3-216 mc in
5 fund. bands. Variahle Marker Range 2-75 mc in
3 fund. bands; 60-225 mc on harmonic band. 4.5
me Xtal Marker Ose., xtal supplied. Ext. Marker
provision. Sweep Width 0-3 mc lowest max. devia-
tion to 0-30 mc highest max. dev. 2-way blanking.
Narrow range phasing. Attcnuators: Marker Size,
RF Fine, RF Coarse (4-step decade). Cables: out-
put, ‘scope horiz., 'scope vertical. Dcep-etched
satin aluminum panel; rugged grey wrinkle steel
cabinet.

NEW! RF TE——
SIGNAL GENERATOR. - =

KIT WIRED = @
$94% $39% @ ‘g @ @

150 ke to 435 me with ONE generator! Better
value than gencrators selling at 2 or $ times its
cost! Ideal for IF-RF alignment, signal tracing &
trouble-shooting of TV, FM, AM scts; marker
gen.; 400 cps audio testing; lab. work. 6 fund.
ranges: 150-100 ke, 400-1200 ke. 1.2-3.5 me,
3.5-11 me. 11-37 me, 37-145 me; 1 harmonic
band 111-435 me. Freq. accurate to *+1.5%; 6:1
vernier tuning & excellent spread at most impor-
tant alignment freqs. Etched tuning dial, plexi-
glass windows, edge-lit hairlines. Colpitts RF osc,
directly plate-modunlated by K-follower for
improved mod. Variable depih of int. mod. 0-5C9,
by 400 cps Colpitts osc. Variable gain ext. ampli-
ficr: only 3.0 v needed for 30% wmod. Turret-
mounted coils slug-tuned for max. accuracy. Fine
& Coarse (3-step) RF attenuators. RF output
100,000 uv; AT sine wave output to 10 v. 50-chm
output Z. 5-way jack-top binding posts for AF in/
out; coaxial connector & shielded cable for RF out.
12AU7, 12AV7, selenium rectifier; xmir-operated.
Deep-etched satin aluminum panel; rugged grey
wrinkle stecl cabinet.

TURN PAGE
FOR MORE
EICO VALUES

Prices 5% higher on West Coast. !
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33-00 Northern Blvd., Long Istand Clty 1, N.Y. B

NEW! DYNAMIC
CONDUCTANCE
TUBE & TRANSISTOR

P
"7 U TESTER #4666
°

L 69"
COMPLETE with steel cover and handle.

SPEED, easc, unexcelled accuracy & thoroughness.
Tests all receiving tubes (and picture tubes with
adapter). Composite indication of Gm, Gp & peak
emission. Simultaneous sel of any 1 of 4 combina-
tions of 3 plate voltages, 3 screen voltages, 3 ranges
of continuously variable grid voltage (with 5%
accurate pot). New series-string voltages: for 600,
450, 300 ma types. Sensitive 200 ua meter. 5
ranges meter sensitivity (1% shunts & 5% pot).
10 SI1X-position lever switches: freepoint connec-
tion of each tube pin. 10 pushbuttons: rapid insert
of any tube clement in leakage test circuit & specdy
sel. of individual sections of multi-section tubes in
merit tests. Direet-reading of inter-clement leakage
in olims. New gear-driven rollehart. Checks nep-n &
p-n-p transistors: scparate meter readings of col-
lector leakage current & Beta using internal dc
power supply. Deep-ctched satin aluminum panel;
rugged grey wrinklesteelcabinet. CRA Adapter $4.50

COLOR

and Monochrome
DCto SMCLAB& TV
5" OSCILLOSCOPE
#460
KIT WIRED
57995 s] 2950
e Features DC Amplifiers!

Flat from DC-1.5 mc, usable to 10 mc. VERT.
AMPL.: sens. 25 rms mv/in; input 7 3 megs;
direct-conpled & push-pull thruout; K-follower
coupling bet. stages; 4-stcp freq-compensated
attenuator up to 1000:1. SWEEP : perfectly lincar
10 cps-100 ke (ext. cap. for range to I Cps); pre-
set TV V & H positions; auto. sync. ampl. & lim.
PLUS: dircct or cap. coupling; bal. or unbal.
inputs; cdge-lit engraved lucite screen; dimmer;
filter; bezel fits std photo equipt. High intensity
tracc CRT. 0.06 usec rise time. Pusli-pull hor.
ampl., flat t0 400 ke, sens. 0.6 rms mv/in. Built-in
volt. calib. Z-axis mod. Sawtooth & 60 cps outputs.
Astig. control. Retrace blanking. Phasing control.
S" PUSH-PULL Oscilloscope =425: Kit $44.95, Wired $79.95.
7" PUSH-PULL Oscilloscope =470: Kit $79.95, Wired $128.50.

S E R g
77X X 4 @

NEW! PEAK-to-PEAK
VTVM #232 & UNI-
PROBE (pat. pend.)
KiT WIRED
82995 34995

Hol-turn of probe tip selects
DC or AC-Ohms.

Uni-Probe — exclusive with
EICO — only 1 probe performs
ofl functions!

Latest circuitry, high sensitivity & precision, wide
ranges & versatility. Calibration without removing
from cabhinet. New balanced bridge circuit. High
Z input.for negligible loading. 44” meter, can't
burn-out circuit. 7 non-skip ranges on every
function. 4 functions: 4+-DC Volts, —DC Volts, AC
Volts, Ohms. Uniform 3 to 1 scale ratio for extreme
wide-range accuracy. Zero center. One zero-adj. for
all functions & ranges. 1% precision ceramic multi-
plier resistors. Measure directly peak-to-peak volt-
age of complex & sinc waves: 0-4, 14, 42, 140, 420,
1400, 4200. DC/RMS sine volts: 0-1.5, 5, 15, 50,
150, 500, 1500 (up to0 30,000 v. with HVP probe &
250 mc with PRF probe). Ohms: 0.2 ohms to
1000 mcgs. 12AU7, 6AL5, selenium rectifier; xfmr-
operated. Decp-ctched satin aluminum - panel,
rugged grey wrinkle steel cabinet.

y ® Send for |
L FREE CATALOG |
now |
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Kir WIRED
109"

Name.. ...
Addr
Sy (SRS 1. 1 -

NEW 5-TRANSISTOR
PORTABLE RADIO RA-6
KIT $29.95
Wired $49.95

includes leatnecette case,
FET. less 9V Dattery

o “—F 1 Al U.S.-made. Highly
""-—I- sensitive, selective,
Prealigned RF, IF xfmrs; push-

pull audio; 6” oval PM speaker

,&&
| NEW Power & Bias
Supply for Transistorized
Eqgpt, =1020

o Kit $19.95  Wired $27.95
0 g :

g
——

.
_—‘ 1
‘g‘ NEW TUBE & CRT FIL.
Tester =612
I Kit$3.95  Wired $5.95

TR Fast-checks radio/TV
o oo | tubes, pilot lamps etc.
g
j VA Series/Parallel
* R-C COMBINATION
" . BOX #1140
KIT $13.95
L] ¥ WIRED $19.95
A r——
Mg — TUBE TESTER =625

KIT $34.95 Wired $49.95
e tests 600 mil series
@ S string type tubes

2 ? & * illuminated roll-chart

Pix Tube Test Adapter.. ....$4.50

6V & 12V BATTERY
ELIMINATOR
& CHARGER +1050
KIT $29.95
WIRED $38.95
Extra-filtered for
transistor equipt.
+1060 KIT $38.95
WIR

pau ) 20,000 Ohms/Volt
V-0-M =565
KIT $24.95 Wired $29.95

1000 Ohms/Volt
V-0-M =536

KIT $12.90
Wired $14.90

R-C BRIDGE & R-C-L
i COMPARATOR +950B
KIT $19.95
g ® . Wired $29.95
. * Reads 0.50hms—500 megs,
1 "y 10 mmfd—5000 mfd,
% power factor

VIVM PROBES KIT Wired
Peak-to-Peak .....$4.95 $6.95
[ ———— $3.75

High Voltage Probe-1
High Voltage Probe-2
SCOPE PROBES

Demodulator .. $5.75
Direct - $3.95
Low Capacity ... $5.75
EICO, 33.00 Northern Bivd.
Long Island City 1, N. Y. c-?

Show me HOW TO SAVE 50%, on [J Test tnstru-
ments [ Hi-Fi ] Ham Gear.
Catalog and name of nasighborhood dealer.

Send me FREE

RADIO-ELECTRONI!ICS
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Radio-Electronics

Hugo Gernsback, Editor

RADIO ON THE MOON

.« . Radio Signaling on the Moon Differs Vastly From That on Earth . ..

II FTER the first rocket from the earth has landed
on the moon, supplies are unloaded feverishly
and our exploration parties are organized. We
arrived at the beginning of the two weeks’

(earthtime) daylight that makes the lunar day. Six
men stayed near the rocket base, the other four in their
tank-mooncar were to explore a radius of about 250
miles of lunar terrain. The little tank-car was radio-
equipped, while the four explorers all had walkie-
talkies. Thus the tank and men could always be in
constant touch with the moon-base headquarters, via
radio.”

Rubbish and nonsense—as far as the last sentence goes!
Recently we have all read accounts similar to the above
written by amateur scientists, who should know better.
The facts are that one cannot signal by radio on the moon
as one does on earth.*

The moon has no true atmosphere, hence no Heaviside-
layer reflecting surface.t That means that if one tried to
communicate, let us say, at broadcast frequencies, signals
could not be transmitted to points much beyond the visible
horizon.

It is true that on the moon we have many mountains,
some up to 30,000 feet high. Couldn’t the mountains be used
to reflect the signals? Yes and no. If you draw a circle of
the moon to scale, you will see that a signal bounced against
a mountainside will be reflected out into space. The signals
will be received only in the vicinity of the transmitter, as
long as the receiver and transmitter can see each other, but
not beyond the horizon. And that goes for all frequencies.

What about the so-called obstacle gain, or knife-edge
effect, whereby a sharp object like a mountain peak will
scatter the radio waves on the other side of the mountain,
diffracting the wave, i.e., bending it? In this way, TV signals
today can leap over an interfering mountain, yet be re-
ceived well in a valley on the other side, if the transmitting
angle in reference to the mountain peak is suitable.

The obstacle effect, as far as has been ascertained, is a
tropospheric condition. As there is no troposphere on the
moon, we cannot depend on such an effect.

Unfortunately, too, the moon (2,160 miles in diameter),
a much smaller body than the earth (7,926 miles in diam-
eter), has an exccedingly short horizon. On earth, the
average person’s eyes are, let us say, 5 feet above the sea or
lake level when standing up. The horizon for him is 2%
miles away; actually, due to the refraction of the air, the
line of sight is curved, hence he sees the horizon further
away, o1 3% miles.

On the moon, however, conditions are vastly different.
There being no atmosphere, the sanie man sees the horizon
much closer—only 1.4 miles away. Even with his walkie-
talkie antenna extended to 10 feet, the horizon still is only
2 miles away. True, the explorer could climb up a mountain
to extend his range, but mountain climbhing on the moon for
the first lunar explorers is much too time-consuming, hence
not very practical.

Thus, under normal conditions, an exploring party could,
under no circumstances, travel 250 miles from its lunar

*Excerpts of this editorial were given in a lecture by the author before
the Radio Club of America in New York, April 28, 1959.

tThe moon may have some vestigial gas pockets originating from lunar
voleanos, but these, because of the extremely low gravity, are dissipated
quickly into space.

JULY, 1959

base and hope to be in direct radio contact with it in case
of emergency, or even to give hourly reports.

One solution would be to station personnel on a number
of high mountain tops. These then could relay messages
over fairly long distances. This, again, is impractical be-
cause of the restricted horizon. Far too many people would
be needed just for relaying purposes—and no expedition in
the initial stages of moon exploration could even think of
transporting scores of people.

Later on, automatic relays could of course be built, and
probably will, although the cost of installing such a relay
network, running in all directions on an extremely hostile
world, will be astronomical. There is also the difficulty of
reaching isolated plains, with which the moon abounds.
Many of these plains are far from mountains, hence would
always be isolated unless, of course, one were to build relay
towers to stretch across these flat lunar surfaces.

But we need not despair. There is a very simple, safe
and practical radio communication means for the moon’s
first explorers. It will enable the first men on the moon to
roam from pole to pole over thousands of miles and be
constantly in touch with their lunar base, as long as they
are on the side of the moon facing the earth.

The signaling simply will be by relay to the earth.’

For best operation, the explorers’ walkie-talkies, as well
as their tank-car, will be equipped with directional dishpan
radar type antennas. No extra power is necessary. The
antennas will be directed toward the home land, if it is in
sight. If, because of the earth’s rotation, it is not, theve
will be listeners in other lands waiting to relay the message
back to the moon. The total time of such relay transmittals
—coming and going—is about 2% second.

Before the expedition to the moon, certain radio relay
stations are selected on earth to handle the lunar traffie
on frequencies specifically assigned for just such a purpose.
This is obviously necessary as there cannot be too many
earth-moon transmitters on the same frequencies, lest jam-
ming and confusion occur. Most transmissions will probably
be by code, many by phone.

Such signaling is also quite feasible from within the
moon’s thousands of craters. The latter measure from 2
to 150 miles in diameter. Usually they are surrounded by
a chain of high mountains, which often makes it impossible
to signal by radio directly through the mountains, even
over short distances. It is not even possible to radio within
one crater over 10 miles in diameter, because of the sharp
curvature of the moon and its short horizon. Hence, relay
to earth is the best and surest means.

There is one signaling means that we cannot test until
explorers have actually tried it out on the moon.

It was Nikola Tesla who theorized that it should be
possible to stgrnal with alternating ground currents only.
No antenna was to be used. It was he, too, who, in his
famed Colorado experiments, lighted electric light bulbs
several miles from the transmitter. There were no con-
ducting wires—ground connections only—at the receiver.

Time will tell if long-distance signaling solely via the
ground will prove practical on the moon. —H.G.

§The author was the first to point out earth-moon signaling in his article
“Can We Radio the Planets?”’ in lladio News for February, 1927. Nineteen
years later, the US Signal Corps made its first moon contact on 111.6
megacycles. The author’s predicted time in 1927 was 2.5 seconds; the actual
time 2.4 seconds.
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Watchllaster.

]

Coil cores are part of the cleaning enps. They
must be in place for the equipment to work.

Under the heod, layout is simple. Note TV type hori-
zontal output tubes which act as power amplifiers.
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You can’t hear it—it’s above 20 kc—but
when it comes to cleaning things, such as
watches—ultrasonic sound is hard to beat

By ROBERT F. SCOTT

TECHNICAL EDITOR

HE uses of ultrasonics have been
growing by leaps and bounds.
Among its applications in the
medical field are the detection of
cancer, destruction of harmful growths
in inaccessible places and purification
and emulsification of drugs. In industry,
its uses range from tire testing and in-
spection, drilling and machining of hard
materials, and flaw detection to precise
cleaning of precision parts and assem-
blies. If you’ve had a watch or piece of
jewelry cleaned recently, the chances
are good that the jeweler or watch-
maker used an ultrasonic cleaner.

How ultrasonic cleaners work

Ultrasonic energy is simply mechan-
ical vibrations whose frequency may
vary from just above the upper limit of
human hearing—around 20 ke—to well
up into the megacycle range. It is
generally developed by feeding the
output of an audio or rf generator into
a transducer which converts the elec-
trical energy into mechanical vibrations.

The most common types of ultrasonic
transducers are piezoelectric crystal
and magnetostrictive. The piezoelectric
erystal may be quartz as commonly used
in oscillator control and wave filters, or
Rochelle salt, barium titanate or similar
materials used in phonograph and
microphone cartridges. When a high-
frequency signal is applied, the crys-
tal vibrates at the exciting frequency.
The amplitude of the ultrasonic vibra-
tions is greatest at the crystal’s res-
onant frequency.

Nickel, iron, chromium, cobalt and
their alloys and most ferromagnetic
materials undergo a change in dimen-
sions when placed in a magnetic field.
This effect—called magnetostriction—
varies with the material and the
strength of the magnetic field. The
most commonly used magnetostrictive
effect is the change in length along the
axis of the magnetic field.

When the magnetostrictive material
is in a constant field, its change in
length is minute. However, an oscillat-
ing field causes the material to contract
and expand at a regular rate and set
up ultrasonic vibrations. The amplitude
of such vibrations is greatest when the
length of the material is adjusted so it
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is resonant at the exciting frequency.
At resonance, the change in length may
be as great as L X 107 or 1 part in
10,000, where L is the length of the
material. Off resonance, the change in
length is generally limited to ahout 25
parts in 1,000,000. The magnetostrictive
effect decreases as the temperature in-
creases, and disappears at the Curie
point. (At the Curie point, magnetic
properties cease to exist.)

Magnetostrictive elements in trans-
ducers are generally made of thin rods,
tubes or laminations fastened together
to make a core for the driving coil. This
construction minimizes hysteresis and
eddy-current power losses.

The selection of the type of ultra-
sonic transducer depends on the appli-
cation and operating frequency, because
the power in each wave varies inversely
as the frequency. Crystals are much
more efficient than magnetostrictive
transducers, but are relatively fragile
and cannot handle great amounts of
power. They are used when the fre-
quency is comparatively high and the
power input is low. Magnetostrictive
devices are sturdy, they operate at
lower frequencies and can be designed
to handlie almost any amount of nower.
But they are temperature-sensitive and
may not be suitable where temperature
approaches the Curie point.

Most cleaning operations consist of
immersing the material to be cleaned
in a solvent or detergent and scrubbing,
either manually or by machine. In ultra-
sonic cleaning, the scrubbing action is
obtained by setting up ultrasonic vibra-
tions in the cleansing solution.

Cavitation

When a high-intensity ultrasonic
beam is passed through a liquid, bubbles
ranging from microscopic to very large
are generated. These bubbles o1 cavities
may be empty or filled with gas or
vapor expeiled from the liquid. This
bubbling effect is called cavitation. The
size of the bubbles and their makeup
depend on the liquid and the ultrasonic
frequency.

A considerable amount of power is
stored in each of the millions of bubbles
produced. As each bursts, it has an
erosive action on solids immersed in
the liquid. It is this erosive or scrub-
bing action that is used in ultrasonie
cleaning. One author compares the
effect to the bursting of a bomb on the
ground. Another feels that it is caused
by variations in hydrostatic pressure.
On half of the excitation cyele, the
pressure increases and forces liquid
into the pores of the material. On the
following half-cvcle, pressure is re-
leased and the liquid erupts violently
from the solid, carrying with it bits
of surface material. No matter which
explanation you accept, it is easv to
see how cavitation is used for rapid
removal of surface grime, dirt and film.

The size of the bubbles and the power
in them decrease with frequency. At
low ultrasonic frequencies, the bubbles
are comparatively large and have
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Circuit of the WatchMaster, an ultrasenic cleaning device.

enough powel to do a good cleaning
job on open surfaces but may he too
large to penetrate deep recesses in
closely fitted watches and similar
assemblies. For cleaning watches, the
optimum operating frequency is around
30 ke. In this range, the bubbles can
penetrate the smallest recesses und have
enough power for efficient cleaning.

WatchMaster*

This instrument, shown in the photos
and diagram, is designed for rapid
cleaning of watches, jewelry and small
parts. The cleaning process consists of
four phases: an ulirasonic wash, a dip
rinse, an ultrasonic rinse and a spin-
dry that whirls the watch or part in a
stream of warm air to remove the rinse
solution. The ultrasonic wash, rinse and
spin-dry are controlled by an adjust-
able built-in timer. S1 controls the
ultrasonic wash and rinse, and 83
controls the spin-dry motor and heater
when the timer is on.

The ultrasonic generator operates at
35 ke. Magnetostrictive transducers are
used because of their high stability,
power-handling ability and relative
immunity to temperature rise during
normal operation of the equipment.
The transducers exert a magnetic pull
when energized. This effect is used to
an advantage in the WatchMaster. The
watch to be cleaned is demagnetized
before being placed in the cleaner.
Demagnetizing 1eleases all magnetic
dirt particles clinging to steel watch
parts and permits them to be removed
easily by the cleansing operation. The
transducer pulls these dirt particles to

*WatchMaster is mapufactured by
Time Produets Inc., New York City.
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the bottom of the cup where they are
held during the cleaning process.

The transducers are driven by an
electron-coupled oscillatorr using par-
alleled 25CD6-GB’s delivering more
than 75 watts at 35 ke. The transducers
are fastened to the bottoms of the wash
and rinse cups. The magnetostrictive
elements are composed of approximately
40 nickel laminations radiating from a
hollow brass tube. These elements are
roughly 3% inch in diameter and 2%
inches long. They form the removable
cores of driving coils L1 and L2. The
coil selected by function switch St-b
is parallel-tuned to the operating fre-
quency by the .015-uf capacitor.

The oscillator plate circuit is res-
onant at 35 ke onlv when the cores are
in the coils, and the 25CD6’s would be
damaged if operated off resonance. S2
is a safety interlock switch that closes
when both cores are in their coils.
Removing either the ultrasonic wash
or rinse cup opens S2 and inserts a
1-megohm resistor in the secreen lead.
This reduces screen voltage and cuts
off the oscillator.

The violent molecular agitation of
the ultrasonic wash and rinse produces
heat in the liquid. A cooling fan blows
a steady stream of air around the rinse
and wash cups to hold the temperature
down and to disperse vapor.

The oscillator power supply is a
transformerless  voltage quadrupler
using four 500-ma silicon rectifiers.

The chassis is insulated from the power
line. The line cord has a grounding
type plug. The grounding terminal con-
nects to the chassis and cabinet and
protects the operator against a shock
hazard in case of a short circuit. END
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Synthetic quartz will supple- PR
ment failing natural supply e 0
of crystals for frequency-con- 7 ) pid
trolled oscillators, filters and
transducers ‘ e

By FRED SHUNAMAN

MANAGING EDITOR

UARTZ has long been used as

a well-nigh perfeet insulator

for very low-loss circuits. It

has another property that

makes it a key material in the elec-
tronies field. It generates electricity
when twisted, bent or squeezed. And if
a voltage is applied across the faces of
a properly cut piece of quartz crystal,
it bends, shears or otherwise distorts
its shape, depending on how the crystal
is cut and where the voltage is applied.
When an alternating voltage is
applied across the faces of a piece of
quartz crystal, it vibrates at the fre-
quency of the applied voltage. And
since any solid object has a natural
frequency at which it vibrates most
easily, a crystal can be used to control
the frequency of an electronic cireuit.
If the crystal is placed in the grid cir-
cuit of a tube whose plate circuit is
tuned near the resonant frequency of
the quartz, it starts to vibrate. The
pulse of voltage fed back through the
internal capacitance of the tube dis-
torts the crystal, and the voltage change
in the grid cireuit as the crystal regains
its original shape produces another
pulse in the plate circuit. The quartz
vibrates at its natural frequency, act-

|
e

Fig. 1—The basic erystal-controlled os-
eillator.
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MAN-MADE CRYSTALS |
10 AID COMMUNICATIONS

COVER FEATURE

ing like an inductance—capacitance cir-
cuit of very high Q. This makes an
excellent circuit (Fig. 1) for producing
oscillations at an exact frequency, and
crystal-controlled oscillators are used
where frequency is important, for
example in broadcast transmitters and
even for the exact measurement of
time.

Quartz has other uses. As a trans-
ducei—a changer of energy from one
form to another—it is used in the out-
put stages of ultrasonic generators.
With large amounts of power applied
to it, a quartz crystal produces very
strong mechanical vibrations at its
resonant frequency. Where output over
a wide range of frequencies is required,
as in a crystal headphone, or where a
wide-frequency mechanical-to-electrical
transducer is needed, as in a phono-
graph pickup cartridge, other types of
crystals with a much lower Q are
normally used.

The most selective circuit

Quartz has one other very important
use in communications—a use in which
it acts as a double transducer with an
electrical input and output. Such a
crystal filter (Fig. 2) inserted in the
intermediate-frequency stage of a radio
receiver in which the bandwidth was
measured in kiloeyeles can bring it
down to a selectivity of a few cyecles.
In  ecrowded communications bands
where interference is a problem, and
in separating the various carriers of a
multiple-carrier wired or microwave
commercial system, such crystal filters
are practically a necessity.

The crystal is placed in a bridge cir-

WwWWw.americanradiohistorv.com

cuit, formed by the secondary of the
intermediate-frequency transformer
(IFT in Fig. 2), the crystal and C2
which balances out the effect of the
crystal-holder capacitance. Selectivity
is controlled by C1. It may be adjusted
so the crystal appears as a series-
resonant circuit in series with the
signal path to sharpen the response
at the carrier frequency. C2 is used in
conjunction with the crystal and its
holder capacitance to form a parallel-
resonant circuit in the signal path. C2
may be adjusted so it puts a sharp

notch in the response curve at the
carrier frequency of an interfering
signal.

Though quartz is silicon dioxide, one
of the world’s commonest minerals,
quartz crystals big enough and pure
enough to be cut up for communica-
tions use are expensive and hard to
get. Practically all of the United States
supply comes from Brazil. That source
couldn’t supply all the crystals needed
during World War II, and the quality
of crystals procured has been slowly
deteriorating since, as if the best and
easiest to procure had already been
exhausted. Large crystal users became

N
S Ut
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Fig. 2—A ecrystal in if stage improves
selectivity by reducing bandwidth.
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Fig. 3—Seal used on quartz growing
chamber withstands 425 tons of pres-
sure.

convinced that another source of crys-
tals would have to be found or another
type of frequency control and filter
cireuit adopted.

Do-it-yourself crystals

Experiments in growing quartz crys-
tals were begun by Bell Laboratories
shortly after the end of the war,
Natural erystals are believed to have
been formed from an aqueous solution
under great pressure and at high tem-
peratures. By imitating the forces of
nature, it might be possible to make
similar or even better crystals than
the natural ones.

Steel tubes 1 foot long and 1 inch in
internal diameter were constructed for
the first experiments. These were filled
with a weakly alkaline water solution,
a few cheap small quartz crystals
dropped in the bottom of each tube and
a small perfect “seed” quartz crystal
hung at the top. Each tube was placed
on a hot plate and insulation wrapped
arvound its lower portion. The tempera-
ture was raised to the point where a
small part of the quartz crystals at
the bottom of the tube dissolved into
the solution. The temiperature at the
top was lowered, so the liquid could
not hold as much quartz in solution and
it was deposited on the seed crystal.
This simple equipment did grow crys-
tals suitable for many commercial
applications.

Since the Lahoratories had shown
the technique to be feasible, the project
was turned over to Western Electric,
the manufacturing branch of the Bell
System, to work out a commercial
manufacturing technique.

Tooling up for big production

The main problem was to devise a
container. The 1-inch tubes used in the
laboratory experiments were too small
for the larger sizes of commercial
crystals and quite inadequate for the
job of producing the large amounts of
crystals Western Electric would need
annually. But as the size of the vessels

JULY, 1959

increased, their strength had to reach
almost impossible levels. Even when
tubes that the engineers were sure
would stand the gaff had been devel-
oped, the question of sealing the vessels
became critical. Several known types of
seals were tried. The only difficulty:
none of them were constructed to stand
high pressure, high temperature and
a corrosive solution at the same time.
One of the most promising designs for
high pressures, the modified Bridgeman
seal, was omitted initially from serious
consideration because the clearance be-
tween the closure and the vessel helow
the seal area was believed likely to
provide an opportunity for spurious
crystal growth that would cement the
vessel solidly together.

With the best practical seals, the
liquid, under pressures approaching
25,000 pounds to the square inch, oozed
out, giving up its quartz as it cooled
and cementing the joints into a flinty
mass. Taking a chance, the engineers
hauled out one of the tubes and in-
stalled 2 modified Bridgeman seal. The
pressure helps hold this type of seal
together (Fig. 3) instead of forcing it
apart as in most of the others. It stood
the 425 tons of pressure applied to the
cap without leaking.

A successful setup

The vessels finally adopted are made
of a special chromium-molybdenum
steel, are 6 inches in internal diameter
and 9 feet long, with walls 33% inches
thick. They weigh 4,000 pounds and are
placed in a pit so their tops are only a
foot above the floor. A number of 1-kw
ring-shaped heating elements (band
heaters) encircle the tubes, distributing
the heat as it is needed. Thermocouples
in holes drilled nearly to the inner
surface of the tube and in the bottom
indicate the temperature in the head
in each of the two zones. The tem-
perature in the lower portion is con-
trolled automatically, but manual con-
trols are still being used to adjust the
heat in the growth zone of the tubes.
The nutrient (pieces of fused quartz
or small quartz crystals) that supplies
the quartz for the process is suspended
in baskets in the bottoms of the tubes,
and the seed crystals placed in frames
like that shown on our cover.

Once the problem of a container was
licked, various minor puzzles and diffi-
culties turned up. Most serious was
an epidemic of cracked crystals. Using
universal troubleshooting procedures,
engineers isolated the trouble to a
particularr part of the process by open-
ing tubes at various stages of the
process. Once the cracking trouble was
pinpointed to the warmup period—the
first 16 hours while getting up to
operating temperatures—the trouble-
shooters soon found that too great a
difference of temperature between top
and bottom of the tube was the cause
of cracking.

With a carefully controlled warmup
process, rapid growth rates are possible
and econonmic commercial production of
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Fig. 4—Cutawayv view of erysial grow-
ing chamber.

synthetic quartz crystals seems estab-
lished. The grown crystals have several
advantages over natural ones. Theiv
quality is uniformly high, and the seed
crystals can be cut so the quartz grows
in a way that produces crystals that
can be cut with minimum wastage.
Further reduction in the cost of quartz
crystals may vesult in their introduc-
tion in circuits where they are not now
used.

Thanks are due to Lynn Perkins
and Richard A. Sullivan, both of West-
ern Electrie Co. Mr. Perkins assisted
in obtaining both the cover photograph
and material for the story, Mr. Sullivan
furnished most of the information on
which this aiticle is based. END

RADIO FATAL TO MONKEYS

Under controlled conditions, radio
waves can kill monkeys, said Dr.
Pearce Bailey of the National Institute
of Neurological Diseases, in closed-
door testimony before a Congressional
committee. ‘“Although we feel certain
that radio and radar arve not danger-
ous,” he said, “it appears that certain
frequencies . . . placed in a particular
position relative to the head can make
it happen.”

He described work with 20 monkeys,
half of which were killed, half saved
by turning off the rf power in less than
the 5 minutes required to produce
fatalitiés under this setup.
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Industrial electronics is « growing field, and someone has to keep the
machinery rolling. The local electronic technician, who is right there
on the spot, can make himself the man of the hour

nnong s INDUSTRY)

G-E photoelectric relay counting
valves leaving a heat-treating furnace.

Balancing machine made by Westinghouse
is used to balance motor rotors.
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By AARON NADELL

NDUSTRY’S increasing use of elec-

tronic equipment automatically cre-

ates a growing need and opportunity

for technicians capable of keeping
such equipment in good operating con-
dition.

Four general arrangements exist, and
each will unquestionably expand:

® The manufacturer of the equip-
ment maintains his own servicing or-
ganization. Many manufacturers prefer
this arrangement because it leaves them
in complete control and gives them an
additional item te sell—service. This
method has a grave and sometimes in-
superable drawback. If clients are scat-
tered or remotely located, the cost of
a service call becomes prohibitive.
When this happens, both the manufac-
turer and client may look for competent
local technicians to do the work.

® Local representation. Any compe-
tent loeal technician—radio-TV service
technician, or others—may be appointed
the manufacturer’s service representa-
tive in a given area on some form of
contract arrangement. The commonest
setup is a dealership or distributorship.
In addition to selling the goods to
dealers, the distributor may take upon
himself the responsibility for its main-
tenance.  Alternatively, maintenance
may be the dealer’s responsibility.
Either way, the actual maintenance
may be carried out not by the dealer
or the distributor, but by technicians
whom the dealer or distributor hires,
just as larger television shops hire TV
technicians.

® The purchaser and user of the
equipment may make his own servicing
arrangements. A bank that uses a com-
puter may contract with a local elec-
tronics shop to visit, inspeet and repair
the computer at reasonable intervals,
or as necessary. Similarly, the local
movie theatre, whether indoor or drive-
in, may want such a contract to cover
its sound equipment. Many manufac-
turers use a variety of electronic ma-
chines in all types of manufacturing
processes. If a manufacturer has six
entirely different electronic gadgets,
each the product of a different manufac-
turer, it wouldn’t pay to have six main-
tenance technicians, representing six
makers or dealers or distributors, visit-
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ing that one factory. It is far more
economical for the manufacturer to con-
tract with one organization to send one
man who will take care of all six
machines.

® A local technician employed by a
local organization, who may (especially
in the larger cities) represent some
large, widespread service organization
~—RCA Service Co., Inc. or Altec Serv-
ice Co., for example. The latter’s vice
president, Mr. C. S. Perkins, says that
Altec’s field force currently services
closed-circuit TV systems, ultrasonic
production devices, induction heating,
electronic sorting, facsimile systems,
garage and parking lot systems, and
various other installations.

Altec has offices in eight cities from
New York to San Francisco, yet an
outdoor movie proprietor or small
manufacturer located far from any of
them might get more favorable main-
tenance terms from his local TV tech-
nician who can visit the premises with-
out making an expensive long-distance
service call. However, few business
products or services sell themselves. If
the local electronic technician wants to
sell his maintenance service to local
business firms, he must go out and do
an effective selling job.

There are five areas of opportunities
for the local electronics technician who
wants to capitalize on industry’s need
for electronic maintenance. Two of
these are business opportunities; three
others in employment.

First, he can solicit or buy a dealer-
ship or distributorship in any indus-
trially used electronics product, and
service the equipment as well as sell it.

Second, he can expand an existing
business for servicing domestic elee-
tronic devices such as television sets to
include repairing industrial electronic
devices or, alternatively, set up a new
servicing business for maintaining in-
dustrial clectronic equipment. Either
way, he will solicit business from users
of the equipment who are dissatisfied
with the quality, cost or degree of
promptness of the service they have
been getting; from dealers or distribu-
tors who would prefer to farm out their
servicing obligations; from manufae-
turers who maintain their own servic-
ing organizations but prefer not to
spread them to remote areas involving
long serviee trips, and from service
companies that prefer to farm out their
business in places too expensive to
reach.

Third, fourth and fifth are the em-
ployment opportunities: The competent
clectronies technician can get work
(either on a full-time, part-time or
emergency basis) from users of elec-
tronics industrial equipment, from man-
ufacturers or dealers or distributors of
it, or from distantly located servicing
companies. I find it best to contract
for fixed salaried employment involving
periodic inspections and answering of
service calls when and if made.

One particularly profitable service
contract was with the Roxy Theatre,
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Seventh Ave. and 50th St.,, New York.
It was quite a while back, in the middle
’30’s. The theater, which has roughly
5,000 seats, had had the bhenefit of
servicing by one of the largest service
organizations in the country. They de-
cided—with no sales effort on my part—
to substitute one-man service by hiring
me, instead of organizational service
by a large service company. It worked
out very well until the theater was sold.
The new owners had a contract arrange-
ment with another national service
organization (not the same one the
theater had used originally). Because
of that, and not because of any dis-
satisfaction with my services, they
terminated the deal with me.

Getting service data

The primary source of servicing in-
formation is the manufacturer of the
equipment. He has the schematics, wir-
ing diagrams, assembly drawings,
troubleshooting data, and inspection
and adjustment data. To duplicate all
this information independently would be
a formidable and impracticable task—
though it has been done. The most prac-
tical and economical procedure, by far,
is to get the information from the
manufacturer. However, the manufac-
turer’s willingness to supply such data
varies widely, not only according to his
own policies but also according to who
is requesting it.

Many manufacturers follow a policy

ELECTRONICS

of supplying all possible service data
to anyone who asks for it. One funda-
mental business reason for such a policy
is that the firm econcerned wants its
equipment to work well and give the
purchaser the utmost satistaction, and
such firms give as much help as they
can to anyone who services their
product.

Others follow a somewhat more re-
stricted policy and cooperate with serv-
ice personnel and organizations only
if they are convinced that such persons
and organizations are qualified. Still
others cooperate with their dealers and
distributors by restricting service data
to them and their representatives and
emplovees.  Manufacturers afliliated
with a service organization sometimes
restrict service information to that
organization. And there are infinite
gradations and degrees.

Mr. R. J. Chich, supervisor of field
service for Cutler-Hammer Inc., writes:
“We will always tend to help our cus-
tomers help themselves with service
manuals, instruction books, drawings,
parts lists and whatever else they re-
quire to help maintain their equipment.
We also anticipate that we will at some
later date be in a position to help train
men to handle our customers’ service
problems if their organization wants
such a program.” This is among the
more liberal attitudes in the matter of
supplying service information, but it is
not uncommon.

Whenever data are hard to get, an

NEXT MONTH

Internal TV Ghosts

Not all the bogus images on the screen are
caused by multipath reflections. Read how to
save time by looking inside the set for some

ghosts.

Finish Your Hi-Fi Cahinet

Ever decide what to do with that speaker en-
closure you built up to the “Suggestions for Finish-
ing” point? This article, by a leading cabinet
designer and maker, will tell you what to do with
it, or with your other pieces of unfinished hi-fi

furniture.

What About A Home Study School?

Oscilloscope Comforts

There are a number of
things you can do to
make the No. 1 piece of
test equipment more con-
venient and easier to use.

Discusses a number of advantages and disad-
vantages of the correspondence schools the
prospective student may not have thought of.
Gives some suggestions on choosing a school.
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Photoelectric color-register control for

multicolor printing press. G-E makes this unit.

appeal for it routed through the actual
user of the equipment is most likely
to be effective. The user is the manu-
facturer’s customer, the distributor’s
customer, the dealer’s customer. When
he asks for service information, he
almost always gets it, and the service
technician gets it from the user he
serves.

Thus, the electronic technician who
proposes to sell his services to local
users of electronic devices should con-
tact the manufacturer to see if servie-
ing cooperation will be extended. If not,
he should stipulate as part of any con-
tract that the customer supply the
necessary data. It is also possible that
the customer already has all needed in-
formation—it may have come with the
equipment.

Service data and government manuals

Electronic servicing data are easier
to come by during the last few years
than previously, because so many items
of equipment are sold both on the
civilian market and (perhaps with some
modifications) to the military services.
The services in general refuse to accept
delivery unless complete instruction
manuals accompany the equipment. The
reason for this requirement is the very
large turnover, both in personnel and
in apparatus, in the armed forces.

To make the same instructions avail-
able to civilian users of the same equip-
ment, all that is necessary is to print
up more instruction books—a compara-
tively inexpensive procedure. Some-
times, however, there is “classified” in-
formation in those books and ‘“classi-
fied” details in the equipment. The
equipment will not be sold to civilian
users unless the hush-hush details are
removed. If this can be done, the corre-
sponding information must be removed
from the instruction manuals; this may
involve a matter of some small expense,
but if the manufacturer wants to sell
his wares in ecivilian markets he very
often accepts that expense and pro-
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vides himself with instruction manuals
slightly modified from the military edi-
tions. Either way, data and information
are available for general distribution
which some years ago would not have
been available except at costs few
manufacturers cared to accept.

As of today, lack of information will

not as a rule prove a barrier in servie-
ing all types of industrial electronic
equipment.

Growth of the field

The industrial electronic servieing in-
dustry is growing and will keep on
growing as industry uses more and
more such devices. Office machines, bill-
ing machines, payroll machines, book-
keeping machines constantly become
less mechanical and more electronic.
As factories are increasingly auto-
mated, factory machines are becoming
less and less manually operated and
more and nmore electronically operated.
There is no indication or reasonable ex-
pectation that these trends will be re-
duced; there is every indication that
they will be intensified.

Thus the demand for servicing indus-
trial electronic equipment must grow.
That demand also must appear in re-
mote and scattered places not within
easy reach of centralized servicing
organizations, whether those of the
manufacturer or a wide-spread service
organization. The local electronics tech-
nician, with or without a dealership or
distributorship, must come into his own.

In its readers’ interest Rapro-ELEC-
TRONICS will watch these developments
very closely and will report on them in
these columns from time to time. END

5-1. TROUBLE SHOOTING CHART.

TABLE 5-1.

SECTION V

TROUBLE SHOOTING

5-2. The procedure for trouble shooting the receiver is given in table 5-1.

TROUBLE SHOOTING

Trouble

Probable Cause

Remedy

Equipment inoperative

Blown fuse

Replace fuse

No power supply

Check for power at
power source.
Check that power
cord is not broken
and that plug is
connected securely

No signal received

Defective tube

Replace tube

Receiver noisy

Defective tube

Replace tube

Oscillation in receiver

Defective ground
connection

Secure ground con-
nection

Defective tube

Replace tube

Signals weak

Defective tube

Replace tube

Low voltage

Check output of
power source

Improper tuning

Retune receiver
accurately
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Typical page of instructions from
a military service manual.
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A long-time service technician tells how to keep

this type of horizontal oscillator circuit behaving

properly

TELEVISION

TAMING THE, SYNCHROGUIDE

By WAYNE E. LEMONS

HE Synchroguide is perhaps one

of the most widely used horizontal

syne circuits in the modern TV set.

It is normally stable. However,
when the circuit is internally upset by
improper adjustments or component
failure, it has idiosyncrasies unlimited!
So, to troubleshoot a Synchroguide cir-
cuit sensibly (see Fig. 1), the service
technician must be familiar with its
peculiarities.

Even an engineer would not always
make a good technician when repairing
a Synchroguide, because the inoperative
circuit no longer docilely abides by the
enginecring design built into it. A good
practical technician, unencumbered by
excess theory, may often find and repair
the defect while a theory-oriented man
is still wondering how it could possibly
occur. It is much easier to apply the
proper theory after the defect has been
found!

The Synchroguide breaks down into
three parts: the blocking oscillator, the
control circuit and the stabilizing cir-
cuit.

The blocking oscillator is rather con-
ventional and may be redrawn as in
Fig. 2. A number of good texts are
available to explain blocking oscillator
theory, but, for the practical technician,
it may not be particularly important.
All the technician has to know is that
the circuit, properly connected, will
operate if all components are OK.

Stabilizing the oscillator

The control circuit is somewhat more
complicated and requires some expla-
nation. For control it uses the pulse-
width method—phase relations between
the sync input and the sampling pulse
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Fig. 1—Basic Synchroguide circuit. Either waveform is correct. See fig. 3.

(through R11-C8) from the oscillator’s
output are compared. Since the syne
pulse occurs at a specific time as com-
pared to the sampling pulse, the com-
posite width is definite, When adjusted
properly, the picture locks in hori-
zontally at this point.

Should the oscillator slow down, the
sync pulse appears on the sampling
pulse earlier and the composite width
of the grid pulse is greater. This causes
the control section of the tube to con-
duct for a longer period, increasing
cathode bias in a positive direction. The
cathode voltage is applied to the oscil-
lator grid through resistor R9 (see
Fig. 1).

The more positive voltage from the
cathode to the grid speeds up the oscil-
lator. When the oscillator speeds up,
the width of the composite pulse is re-
duced and balance is re-established. The
opposite effect reduces the oscillator’s
frequency, if it should go up.

Remember, as in most controlled oseil-
lators, the control circuit cannot change
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the oscillator’s frequency very much.
In fact, the control circuit should oper-
ate before the oscillator changes fre-
quency (1 cycle or more). The corvect-
ing circuit operates on the change of
phase. Actually, phase change corre-
sponds to frequency change of less than
a few cycles in this discussion. The
phase angle is, of course, changed when
the oscillator changes frequency.

In a circuit operating properly, the
leading edge of the sync pulse always
comes before the peak of the sampling

1726SN7

| RI1O

B+

Fig. 2—Basic circuit of blocking oscil-
lator found in Synchroguide.
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Defect

Leaky Cé, C7, CI, C9, C8

Drift Defective transformer

Leaky C5, C4

Incorrect waveform

| Open Cl0, C4, C5, C3, C9,C8

| Open RI0
Leaky C7, C8, C!
Defective transformer
Open LI
Open R5

Instability

Incorrect adjustment
Shorted or leaky Cé
Open R8, Ré, R7

| Broken slug in transformer

Off Frequency| Shorted CS
Open Ci0

'QUICK CHECK CHART
| Possible Cause |
l (In order of probable failure)

Shorted or leaky Ci, C3
Incorrect adjustment C2

Check and replace
Replace
Check and reptace

| Adjust with scope (see text)

s Check and replace
\

| Readijust
| Check and replace

| Replace slug or transformer

‘- Check and replace

| Readjust

pulse, regardless of whether the oscil-
lator is moving up or down in fre-
quency. The shape and phase of the
sampling pulse are controlled by R11-
C8.

The anti-hunt circuit consists of R5,
C4, C5 and C3. It prevents overcor-
rection, which would cause weaving. It
also helps keep the oscillator from trig-
gering on individual pulses or on noise.

Stabilize the Synchroguide

Network L3-C9 is the stabilizing
circuit, often called the phase adjust-
ment. The correct setting for the circuit
is important for stable Synchroguide
operation.

The stabilizing circuit is shock-ex-
cited into sine-wave oscillation during
the passage of the sawtooth blocking-
oscillator plate current. It is interesting
to note that this circuit is not resonant
at the horizontal oscillator frequency,
but is resonant at a somewhat higher
frequency (about 1% times). This is
apparvent when we look at the Synchro-
guide waveform on the scope. What we
see 1s a sine wave superimposed on the
sawtooth wave (see Fig. 3-a).

The stabilizing circuit is needed be-
cause a blocking oscillator tends to fire
as soon as any pulse arriving at the
grid makes the tube start conduecting.
It is obvious then that, if a large pulse
occurred, at any time during the period
just before the oscillator was ready to
conduct, the tube would fire. This means
that an unstabilized oscillator would not
necessarily follow the sync-pulse fre-
quency and could be triggered into oscil-
lation by noise pulses, voltage changes,
ete.

The superimposed sine wave, how-
ever, causes grid and plate voltages to
go down during the time the oscillator
would be most susceptible to random
firing. The sine wave also causes the
grid and plate voltage to rise very
quickly from this low value so any
triggering pulse has to fall near the
natural frequency of the oscillator. This
waveform is shown in Fig. 8-b and will
be recognized as the normal Synchro-
guide waveform! Stabilizing the block-
ing oscillator is important to proper
operation of the circuit, as we have
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said, but it is also responsible for the
condition called “mode hopping,” “gun
boating” or “squegging.”

This comes about because (as men-
tioned earlier) the stabilizing circuit is
not tuned to the horizontal frequency.
When the stabilizing circuit takes over,
because of improper adjustment or a
circuit fault, we get the characteristic
condition. It is the effect that makes the
raster appear to overlap in the center
and is usually accompanied by an audi-
ble output caused by the violent fluctua-
tion of the blocking oscillator.

Actually the oscillator is firing twice,
once during the normal peak of the
waveform and once again when the sine
wave or broad hump causes the tube to
conduct. As the sine wave and the saw-
tooth are not in harmonic relation, the
erratic condition of squegging exists.

Service

A number of faults appear in the Syn-
chroguide and are often hard to trouble-
shoot—symptoms between one defective
component and another are very simi-
lar.

Squegging is perhaps the most preva-
lent defect and often happens when the
set is off channel. It is a fair test of
Synchroguide stability when it does not
squeg off channel. This doesn’t mean
that the Synchroguide should not be
checked with an oscilloscope for the
proper waveform. It will work even
with an incorrect waveform but, be-
cause it has a very critical squegging
point, a slight drift may throw it into
tantrums. Always check with a scope,
using a low-capacitance probe at the
test point (junction of L1, L2, L3). If
a low-capacitance probe is not available,
a b-ppf capacitor in series with a direct
probe will work satisfactorily.

The waveform should conform with
those shown in Fig. 8. Waveform C is
recommended by some manufacturers;
partially to compensate for drift in the
circuit. You will note the sharp peak is
about 10% higher than the broad por-
tion of the curve.

Drifting oscillator

If the Synchroguide drifts more than
a few parts in 15,000, it must be re-
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paired. No instrument available to the
service technician can detect such small
drift, so he has to work at the problem
slightly backward. In nearly all cases,
drift is caused by either the blocking-
oscillator transformer or by leaky ca-
pacitors in the oscillator or control cir-
cuit. Fortunately, only a few transform-
ers have been found defective, except
some on specific. runs of sets which are
now out of production. The most fre-
quent cause of drift is leaky capacitors.
It is not unusual to find two or more
that are leaky and causing drift.

As little as 20 megohms of leakage
should not be ignored in any circuit,
especially not in the Synchroguide. This
is not leakage measured by a low-volt-
age ohmmeter. A regular ohmmeter is
practically useless as a capacitor check-
er, yet many technicians still rely on it.

Fig. 3—Synchroguide waveforms: a
Superimposed sine wave shown in heavy
lines. b—Normal waveform at test point
in Fig. 1. c¢—Some manufacturers
recommend this waveform.

A capacitor that shows a 1-megohm
leakage on a capacitor checker using
200 or 300 volts may show no leakage
at all on a sensitive ohmmeter.

Capacitor checker

Fig. 4 is the circuit of an inexpensive
capacitor leakage tester that will find
99% or more of the faulty capacitors in
a Synchroguide or any other circuit.
It applies about 300 volts to the capaci-
tor under test through an indicating de-
vice consisting of an NE 2 neon lamp.
It is sufficiently isolated from the power
line so that an isolation transformer is
unnecessary. Just be sure you don’t
make any connections to the instru-
ments’ chassis. One end of the capacitor
must be lifted for the test, of course,
and the TV set should be disconnected
from the power line to eliminate any
possible false indication. The neon lamp
will blink on, then go out if the capaci-
tor is good and there is no leakage.

An spst pushbutton switch prevents
accidental shock by shorting the test
leads except during the test and dis-
charging the capacitor after the test.

Check all capacitors in the Synchro-
guide circuit if drift is suspected. It
doesn’t take very long and often saves
untold grief.

On occasion, and with certain ecir-
cuits, drift or apparent drift is caused

RADIO-ELECTRONICS
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Fig. 4—Simple capacitor checker tests
for leakage.

by defects in the preceding sync circuit.
If the oscillator will not lock in, except
at the extreme range of the controls or
perhaps not at all, the sync circuit
should be eliminated as suspect by re-
moving the syne tube or grounding its
grid. If doing this affects the position
of the controls very much, check the
syne circuit.

Off frequency

A Synchroguide’s operating on the
wrong frequency is often caused by the
same things which cause drift. Another
item which causes off-frequency opera-
tion is a broken slug in the oscillator
coil. This sometimes happens in ship-
ment. Simply inclining the set to make
the slug move in the coil form usually
uncovers this defect.

An especially frequent offender is C6,
the eapacitor from the arm of the hori-
zontal hold control (R7) to ground. On
rare occasions, resistors may change
value and cause off-frequency opera-
tion. But this is not likely unless some
other component in the circuit has
caused extra current flow through them.

Open resistors are common and often
for no apparent reason. Resistors of
normal tolerance may be used as re-
placements in a properly operating
Synchroguide. If a critical value of
resistance is required to make the cir-
cuit operate properly, there is probably
another fault in the circuit. A normally
operating circuit that suddenly develops
trouble can never be considered cured
just because a certain value resistor
used to replace one of a different value
causes the circuit to operate with ap-
parent normaley! A circuit that has
worked will work again, so don’t do a
makeshift repair—more than likely you
will be borrowing trouble!

Instability

Improper adjustment of the phase
stabilizing coil causes instability more
often than almost any other one thing.
It can also be caused by any of the
troubles which result in drift or off-
frequency operation. The point is, don’t
let Synchroguides get you down. Even
if it means checking each part sepa-
rately, it is still worth the effort and it
really doesn’t take long once you make
up your mind to it.

Don’t imagine that the instability is
inherent. It just isn’t true! The Syn-
chroguide will operate without in-
stability. Don’t overlook C10, the de-
coupling filter used in many designs. If
it opens or develops a high impedance,
instability is sure to result. A quick
look across it with the scope will satisfy
your mind on this one. Less than 0.5

TELEVISION

volt peak to peak should be across this
filter, at the horizontal frequency.

In the home

Although field adjustment without a
scope is not recommended, it can some-
times be done with a fair degree of
accuracy.

Simply connect a jumper across the
stabilizer coil and remove the sync
from the control tube either by lifting
the sync tube or grounding its grid
(not the control tube).

Adjust the oscillator slug until a
picture is visible floating by. Remove
the jumper and adjust stabilizer or
phase until picture floats by with no
instability. Reinsert syne and make any
minor adjustment necessary to lock the
picture. If a major readjustment is
required, it is likely that some com-
ponent is defective, and the entire
circuit should be checked.

The Synchroguide is stable when op-
erating properly, but extremely un-
stable otherwise. It is susceptible to
internal troubles as much or more than
any other circuit in the TV. A capacitor
leaky by a given amount will give al-
together different symptoms than the
same capacitor with a different amount
of leakage. It is impossible to picture all
the symptoms prevalent in defective
Synchroguides, but fortunately for the
technician, they all bear a family re-
semblance. So, with a little experience,
it shouldn’t be difficult to spot the wild
Synchroguide and tame it right there
on the spot! END

Day in the Service Shop

\X/E started the day with a Crosley

H21CKBF. That the symptom was
high-frequency disturbance was demon-
stiated by the faet it oceurred only on
channel 7. And since it remained a fixed
distance from the top of the picture, it
had to be in the vertical section. The
entire lower quarter of the picture was
mottled by faint moving lines at a slight
slant to the horizontal (see photo be-
low). The lines did not remain as illus-
trated but interleaved in a manner

similar to the moire effect when the
interlace is wobbly.

Another receiver was used as a moni-
tor to trace the trouble to the vertical

output transformer. A short length of
wire to the monitor set's antenna was
used as a pickup. The disturbance on
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By LAWRENCE SHAW

the monitor set’s picture reached a max-
imum when the probe wire was near the
plate of the vertical output tube.

A resistor wired across a section of
the vertical output transformer (see
Fig. 1) was the cure. This autotrans-
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Fig. 1 '

Y8+
former had too high a Q, and the shunt
resistor lowered the Q so it would not
ring during the latter part of the sweep
because of shock excitation of the sweep
pulse. Similar cases with other sets
have been cured by a resistor across
the secondary or the primary winding.
The value across a secondary section
will be lower than across the primary or
the primary section of an autotrans-
former as shown here. It may depart
considerably from the 150,000 ohms
used for this set.

Next on the bench was a Montgomery

Ward 256WG-3075-A. This set may lose
horizontal syne (see photo above) in-
termittently because of capacitor C57
(see Fig. 2) developing intermittent
leakage. The phase and the shape of
the sampling pulses from the flyback
are changed, and complete loss of hoi-
izontal sync results. Replace the unit
for normal operation. END
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panel of

Tape-transport
RCA TV tape equipment.

By JULIAN L. BERNSTEIN*

ELEVISION stations throughout

the country are installing video

tape recorders as rapidly as they

can get them. A substantial num-
ber of these machines are now being
used by the networks for time-zone
delay of their big shows as well as
for prerecording programs, both in
black-and-white and color. The ma-
chine’s popularity stems from its many
operational advantages. Improved reso-
lution as compared to kinescope record-
ings (resolution of a video tape re-
cording is almost as good as a live
program) and immediate playback
after recording are two. The latter
feature permits checking the final
result as soon as a scene has been
shot, without waiting for film proc-
essing.

RCA is currently manufacturing a
television tape recorder. This recorder,
mounted in six racks, was originally
designed to handle color television sig-
nals. A black-and-white version is also
available—simply eliminate the rack of
color equipment. To insure accurate
timing and good picture quality, the
recorder uses three servo systems, and
is locked to the horizontal sync of the
incoming video. IFour tracks are re-
corded on the tape: one for the video
signal (complete with sync and color
burst), the second for the associated
sound, the third for control signals
used to operate a part of the servo
system, and the fourth for cuing infor-
mation which may be needed in editing
the final tape. The tape itself is 1-mil
Mylar, 2 inches wide, with an extremely
fine-grain uniform oxide coating. Stand-
ard tape reels hold up to 4,800 feet of
tape, giving 64 minutes of playing time
per reel at the required tape speed of
15 ips.

Wide-band recording problems

The basic difficulty in recording wide-
band signals on magnetic tape is due
to the tape and the playback head,

*RCA Institutes, New York.
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TAPING

v
PROGRAM

Putting color TV on tape isn’t easy. Neither is
playing it back. It takes a heap of interesting
equipment to do the job.

which together limit the band of fre-
quencies that can be recorded. Play-
back heads, for instance, have a rising
characteristic of 6 db per octave, simply
hecause the head output is proportional
to the rate of change of the flux on the
tape. Thus, if we have an adequate
signal at some high frequency, as the
frequency is reduced the output falls
off. In other words, good high-frequency
response is accompanied by poor low-
frequency response. To illustrate, sup-
pose we play back a test tape with
signals ranging from 20 cycles to 20
ke. Suppose also that at 20 ke we get
a good strong signal. Then, at 10 ke we
get 6 db less output; at 5 ke another
6 db loss will appear, until finally,
at 20 cycles, the output will be 60 db
less than it was at 20 ke. The 60-db
reduction is as far as we can go, for
at this point the tape noise becomes
excessive and blanks out the signal.
The important point is that regardless
of the upper frequency selected, today’s
magnetic tape recording systems can
handle only a range of approximately
10 octaves.

Let us now consider the video signal
which extends from 30 cycles (neglect-
ing the de¢ component) to upward of
4 me-—a spread of more than 18 octaves.
To fit this wide band into a spread of
10 octaves or less, early attempts split
the video signal into smaller bands,
each of which was then recorded sep-
arately. Such a system is being used
by the BBC in England. The RCA
machine, however, translates the video
information into a vestigial sideband
I'M signal which extends roughly from
1 to 7 me, thereby reducing the band
to several octaves. In addition, using
FM permits recording all the signal at
the saturation level of the tape, which
improves the system’s signal-to-noise
ratio.

The FM signal recorded on the tape
is unusual and deserves some mention.
Customarily, the deviation and the
carrier of an FM signal are much
higher in frequency than the modulat-
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ing signal. In the television recorder
this is not so. The deviation is much
smaller, approximately 500 ke, and the
carrvier is in the vicinity of 5.7 me.
What is more, the carrvier frequency is
not fixed. Instead, it is the lower limit
of deviation, corresponding to the peak
of syne in the original video signal,
which is elamped to 5.2 me. Thus, the
carrier and the upper deviation limit
vary with signal content. With this
type of signal we get enough informa-
tion if the upper and lower deviations
plus all of the lower first sideband and
part of the upper first sideband are
recorded.

The width of the air gap in a play-
back head (distance across the gap)
limits high frequencies. When the
physical length of 1 cycle on the tape
equals the gap width, currents induced
in the head by the positive and nega-
tive half-cycles of the recorded signal
cancel each other, resulting in zero out-
put. But the physical wavelength of a
signal on the tape is determined by
both the frequency of the signal and
the speed with which the tape passes
the head.

At 15 ips, a 15-ke signal occupies
.001 inch of tape per cycle. To repro-
duce this signal, a maximum gap width
of 500 micro-inches may be used. Now,
if we want to extend the upper fre-
quency limit beyvond 15 ke, we can
increase the tape’s speed so each cycle
occupies more space along the tape or
decrease the gap width or perhaps both.

Suppose we reduce the gap width to
100 micro-inches, which is about the
smallest practical size we can build.
This extends the high-frequency re-
sponse out to 75 ke. But we want to
record frequencies much higher than
this. Some simple arithmetic shows
that if the tape speed is increased 100
times, to 1,500 inches per second, we
would be able to record up to 7.5 mec.
Pulling tape past a recording head at
this speed (which is equivalent to 90
mph) means we would need about 450,-
000 feet of tape for a 1-hour program.

RADIO-ELECTRONICS
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carbonyl iron suspension and trans- -
ferring the resulting pattern to a sheet 3k
of paper with transparent tape. Fig. 3 ”~ e
is a photograph of a typical section of éi v
recorded tape. To understand the pat- # .

tern, let’s follow the recording process l : 5
step by step. ‘1l

In the record mode, the tape is erased

thoroughly and then curved to pass
over the head wheel. All four heads

IFortunately, however, it is not the
speed of the tape itself which is impor-
tant, but the relative head-to-tape speed.
So if we move the head as well as the
tape, the problem can be solved.

In the RCA recorder, four heads are
nmounted on a wheel which rotates at
14,400 rpm (240 rps) while the tape
is moved past this rotating assembly
at 15 ips. The resulting relative head-

10 |

nfAfitt

HEAD WHER -
| TAPE HEADS
|

to-tape speed is better than 1,500 ips.

Fig. 1 shows the head-wheel assem-
bly. The wheel has a 2-inch diameter,
and the four heads are mounted at 90°
intervals, =30 seconds of are, around
its circumference. Each head (see Fig.
2) is held together by clamping blocks
made of a nonmagnetic material. The
gap width in the heads is 80 micro-
inches, maintained by a spacer mounted
between the pole tips. The gap length
is 10 mils. Each pole face on the head
1s slightly curved to coincide with the
wheel on which it is mounted. The
inductance of each head is 25 gh at
100 ke, and all are resonant at approx-
imately 6.5 me. In the complete assem-
bly, one lead from each head is con-
nected to a slip ring which contacts a
silver-graphite brush. A fifth ring is
added to provide a common ground for
all the heads.

are fed with the same video recording
signal through the slip rings and
brushes. As the head wheel spins the
heads past the tape, the capstan moves
the tape 15.6 mils for each quarter-
revolution of the headwheel. This re-
sults in a series of lateral tracks, as
shown. Each track is 10 mils wide,
leaving a guard band of 5.6 mils be-
tween adjacent tracks. Because of the
head iwheel’s velocity, 18.4 horizontal
lines are recorded on each lateral track,
and 16 such tracks make up one field,
which occupies only % inch along the
tape. A frame is 32 tracks, or % inch
of tape.

Now, it is an axiom of tape recording
that good contact between tape and
heads is necessary at all times if a
strong signal is to be recorded. To in-
sure this contact across the entire tape
surface, the tape is curved by a vacuum

guide as it passes over the head wheel.
The guide hends the tape into an are
of approximately 113°. Since the heads
are spaced 90° apart on the head wheel,

Fig. 1—Motor and
head-wheel assembly
with epen vacunm shoe.

Recording the video signal

The magnetic pattern laid down on
the tape by the rotating heads may be

examined visually. This is done by and since they all receive the same
coating the recorded tape with a recording signal, it becomes apparvent
Ry GAP POLE TIP
b T
o Fig. 2—Video COIL CORE
R - R, head assembly.
]
I i I &
= ‘ ] | CLAMPING
TEANRE O e CLAMPING | ' % SCREW
PR T
WET 4 = i Fig. 3—Tape-track pattern i
! 4 (shown twice up in size). En- {
¢ ASEd (299 Luged photograph shows the \zi
" developed magnetic tracks pro- <, :
= AR | B 09 duced by the recorder. \\L
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Fig. 4—Waveshapes of the head switchers, show-
ing development of the final video output signal.

that some duplication of information
will appear. Thus, the last two lines
on any track are the same as the first
two on the next track. This overlap
causes no trouble, as it is removed
during playback.

After the tape has passed the head-
wheel, the other three tracks are added.
Program audio is recorded at the top
of the tape, as shown, while the control
track and the cue track are recorded at
the bottom, using separate heads for
each track. A 240-cycle signal, derived
from the rotating head wheel, is placed
on the control track at this time. It is
used in playback for accurate timing.
A pulse occurring once per field is
placed on the control track at the same
time. This pulse identifies every vertical
blanking interval and indicates where
splices that won’t be visible to the
viewer may be made.

Servo systems

Let’s turn our attention for a moment
to the problem of playing back the
recorded video signals. First, the
rotating heads, which are now con-
nected to the playback circuits through
a relay, should be made to go over the
exact same tracks laid down on the
tape during recording. This provides
maximum output and the best possible
signal-to-noise ratio. Second, head-
wheel speed must be accurately main-
tained so the time required to read out
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a line of video information is correct.
And, third, any additional timing errors
due to varying contact pressure be-
tween the tape and the heads has to be
corrected. To do this, servo control of
the head wheel, the capstan and the
vacuum shoe is necessary. Suppose we
examine each one individually.

Head-Wheel Servo. This circuit makes
sure that the head wheel is always
operating at 14,400 rpm. The three-
phase head-wheel motor is driven,
through amplifiers and phase splitters,
from a stable R-C oscillator operating
at 330 cycles. Attached to and rotating
with the head wheel is a tone wheel
which provides 240- and 960-cycle
pulses, assuming the wheel is spinning
at the correct speed.

In the record mode, horizontal sync
is stripped from the incoming video
signal and converted into 240-cycle
pulses. These are compared to the 240-
cycle pulses from the tone wheel and
an ervor signal is developed if they are
not at the same frequency or in phase
with each other. The error signal
changes the gain of the amplifier stage
following the oscillator, which changes
the head-wheel’s speed.

In playback, the same system is used,
but this time the tone-wheel signal is
compared to the horizontal drive signals
from the station’s own sync generator,
thereby tying the machine into an exact
timing reference. In the fast forward

WWW.americanradiohistorv.com

or rewind mode the head-wheel motor
is disconnected from the oscillator and
does not rotate at all,

Capstan Servo. In the record mode,
the two-phase capstan motor is driven
from the 60-cycle line through appro-
priate amplifiers but without any servo
control. However, the velocity of the
capstan determines the physical wave-
length of the 240-cycle signal being
recorded on the control track.

In the playback mode, the control-
track signal is read out by the same
head which recorded it and compared
to the 240-cycle signal being generated
by the tone wheel. The resulting error
signal controls a 60-cycle R-C oscillator
which drives the capstan. To see how
this is done, let us assume that for
some treason the capstan speeds up
slightly at one point in the recording
process. In turn, the wavelength of the
240-cycle control-track signal increases.
In playback, then, the control-track
signal could not be in step with the
240-cycle tone-wheel signal and the
error signal would be, let’s say, some
positive de value. This increases the
oscillator’s frequency, speeding up the
capstan to the same extent as in the
record mode. If, on the other hand,
the capstan had slowed up during
recording, the control-track signal read
out in playback would be out of step
with the tone-wheel signal in the oppo-
site direction, producing a negative-
going error signal which would slow up
the capstan. A manual control is incor-
porated into the ecapstan servo cirecuits
to adjust the capstan speed initially so
each sweep of the heads across the tape
is centered on the recorded tracks.

Shoe-Position Serveo. During the re-
cording process the vacuum guide, or
shoe, which holds the tape against the
heads is locked in position. As the heads
rotate past the tape, they dig into the
tape surface, causing some slight
stretching. In playback, if the shoe is
improperly positioned, this stretching,
small as it may be, might cause a time
displacement of the horizontal lines read
out by any one head. Furthermovre, no
two machines exert exactly the same
pressure on the tape. So, if a composite
tape made up of segments recorded on
several different machines is to be
played back, the head-to-tape pressure
must be properly adjusted for each
segment. This is done automatically by
the shoe-position servo.

Briefly, the servo circuit applies a
correcting voltage to a motor which,
through appropriate gearing, moves the
vacuum shoe in or out the required
amount. Manual coritrols are provided
in the ecircuit to compensate for the
effects of changing temperature or
humidity.

Video playback

In the playback mode, the rotating
heads pick up the signal from the tape.
A record—playback relay connects each
head to separate preamplifiers and
equalizers, which raise the signal to a
suitable level. Now it is necessary to

RADIO-ELECTRONICS
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switch from one head to another so
that the two-line overlap which appears
at the bottom of cne track and the top
of the next is eliminated. At the same
time, the nonoperating heads (those
not actually in cantact with the tape)
must be disconnected from the circuits
that follow, to 1remove any noise they
might produce.

A very important requirement of the
switching system 1is that switching
transients and ncise must be invisible
in the final picture. For this reasorn, the
switeh between successive heads is
made during the horizontal sync inter-
val of any one of the last three lines
which appear on the track. The Iine
selected is unimpertant, since the next
track duplicates the information being
switched out in any event.

In the RCA recorder, switching is
handled by two separate units: a 4 x 2
switcher which cembines the four-head
signals into two composite signals, and
a 2 x 1 switcher which selects the syne
period during which the switch is made.
In the 4x2 switcher, all four head
signals are delivered to two sets of
diode gates which ave opened and closed
by a square wave triggered from the
240-cycle tone-wheel signal. Fig. 4
shows the waveshapes of the switcher.

Two heads which are 180° apart on

MODULATOR

RECORDING
AMPLIFIER

4-CHANNEL
EQUALIZER

PLAYBACK
DELAY
AMPLIFIER

BLANK
CHASSIS

DEMODULATOR

the head wheel, called heads 1 and 3
for convenience, are combined into a
single signal since at no time will they
both be in contact with the tape simul-
taneously. Thus, output A represents
the playback signal of alternate tracks
on the tape. Similarly, the outputs of
the other two heads (2 and 4) are
combined into output B. No attemipt is
made at this time to remove the two-
line overlap between channels A and B.
So each block in the output signal
represents 18.4 lines of video infor-
mation.

Channels A and B are now fed into
the 2 x 1 switcher, which also uses
diode gates. In this circeuit, however,
the gates are opened and closed by a
combination of the 960-cycle tone-wheel
pulse and one of the horizontal syne
pulses from the last three video lines
on the track. Switching is done by
having the 960-cvcle pulse deliver a
get-ready signal to a stabilized multi-
vibrator. The first horizontal syne pulse
to arrive after it triggers the circuit.
The output pulse of this multivibrator
triggers a second multivibrator, which
is used to insure switching should the
first circuit fail to operate.

The video output from the switchers
is still FM so it is routed to a demodu-
lator. The demodulator’s output is a

TAPE TRANSPORT PANEL

ERASE OSCILLATOR,
MONO QUTPUT.
SYSTEM INPUT

CONTROL
PANEL

OSCILLOSCOPE

SCOPE -MONITOR
SWITCHER

SYNC
RESTORER

AUDIO PANEL
AUDIO SHELF 1

2 X1 SWITCHER
AUDIO SHELF 2

Vig. 5—RCA TV recorder rack layout. Scope is for rapid checks of system operation.
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standard video signal but, due to the
action of the switchers, both sync and
color burst have deteriorated. In addi-
tion, switching transients and noise may
also be present. To remove these condi-
tions, the signal is passed on to a syne
restorer which strips off the old syne
and adds a reconstituted sync pulse at
the proper time. If there is no color
burst in the signal, the sync restorei’s
output is fed into a distribution ampli-
fier from which it may be delivered to
the transmitter or a program video
line. If a burst is present, the signal

is routed to a color-corrector circuit
before going to the distribution
amplifier.

Color corrector

Although head-wheel speed is held
fairly constant by the servo system,
small line-to-line variations do exist.
For monochrome they are not impor-
tant, but with color they tend to shift
the phase of the color subearvier,
resulting in a hue change. The color
processor cancels these phase errors
in the subcarrier, and at the same time
does another important task. Since the
color burst which appears on the back
porch has been deformed by the switch-
ers, a new burst must be manufactured.
A signal from the station’s local 3.58-
me oscillator is used, together with a
gating pulse derived from the recon-
stituted syne. The gating pulse adds
the new burst to the signal at the
proper time, resulting in a standard
color signal ready for transmission.

Monitors and controls

As shown in Fig. 5, the RCA recorder
includes both a waveform monitor and
a picture monitor. The waveform
monitor is used for checking various
operating waveshapes and is push-
button-operated. The required sweep
speed is automatically applied by the
pushbuttons, resulting in steady dis-
plays of the selected waveshape. A
calibration circuit is included in the
monitor,

The switching circuits arve designed
to operate without introducing noise
into the system. The picture monitor
may be used for viewing either the
input signal during record, or the out-
put signal during playback.

The RCA recovder is operated from
a master control panel located imme-
diately to the right of the tape-trans-
port mechanism, or from a similar panel
at a remote position. The control panel
contains meters for measuring the
control-track recording current, master
erase-head current, video-head currents
and the audio signal. An elapsed-time
meter indicates the number of hours
the heads have been in use, and a
monitor speaker is mounted at the top
of the panel.

Local or remote control is selected
by a switch and pushbuttons are sup-
plied for the usual tape controls: stop,
record and playback. A variable-speed
rewind and fast-forward control are
provided for ease in spotting a par-
ticular section of the tape. END
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ERVICE technicians frequently

ask why so many of the newer

receivers do not maintain the de

component of the video signal.
The full answer to this question takes
in both design and merchandising de-
cisions.

All early black-and-white receivers
used dec restorers. The early color sets
also used them. More recently, color
receivers have gone to de-coupled pic-
ture-tube feed, and have eliminated dec
restorers. On the other hand, far fewer
black-and-white sets are using de cou-
pling, although dc restorers have been
equally eliminated.

All  black-and-white television re-
ceivers are divided into three classes
from the manufacturer’s viewpoint.
The public tends to prefer either the
“economy” or the standard type. The
deluxe set runs a distant third. These
three types of receivers can be roughly
classified as in the chart.

A few receivers use ac-coupled cir-
cuits to the video output stage, hut take
care of dc restoration in the output
tube, which is de-coupled to the picture
tube (Fig. 1). Its grid is driven into
grid current, and it functions as a diode
rectifier on sync tips. Restoration is
not complete, because the grid—cathode
perveance is less than that of a suitable
diode.

Many designers hesitate to use de
coupling (in black-and-white receivers)
because they feel that drift in compo-
nent values could cause objectionable
shift in the tubes’ operating points.
This point of view is summed up in the
statement that the justification for
eliminating the de component is the
fact that viewers do not generally
complain about the loss in picture
quality. The same logic applies to band-
width reduction from 4.1 me in early

ﬂ VIDEO OUTPUT TO PIX TUBE GRID
% U

Partial de restoration without
using a separate diode.

Fig. 1
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Characteristic

as shown in Fig. 2. The peak-to-peak
voltage to be handled here is not given
in service notes. However, being high,
you must use a capacitor that will with-
stand the crest voltage—4 or 5 kv.

Picture smear

Can you offer any suggestions 7re-
garding picture smear and trailing
whites in an RCA 6T53? Using a 1,000-
ohm pot across the antenna terminals
with a 300-ohm resistor between the
arm and chassis, I am able to obtain
a wvery uacceptable picture, with less
noticeable smear. Howewver, the pot
must be readjusted on rainy days. I use
two folded dipoles.—R. M., New York.

From the data given, I would suspect
tuner trouble. Either there is a very
bad mismatch from the lead-in to the

TV RECEIVER CLASSIFICATION

Type Receiver

- Deluxe _§§undurd N Economy
Sensitivity (uv) _ 6 10 Tl T30
Selectivity* - 250 times 125 times 50 times
Noise figure (db) 3 6 O
Bandwidth (mc) 3y 3.2 3
Video drive (volfs}) 150 125 - 80
it stages T 4 3 3, 2o0r1
Aac " Gated Supplemental Averaging

amplified | _averagﬁing

Agc_rang;e_qonfrol_— Automatic Manual Eliminated
Linearity control " Yes | Yes ol Eliminated
Linearity accuracy (%) 0 [ 20
Dc restoration R .

or coupling Yes _ Usuallyno |  Eliminated
Line-voltage tolerance (%) 10, —20 0, -10 | 0 -5
Underwriters approval Yes _;_TYAS ) = Sometimes 3
Audio drive (watts) ) }':_ i

*Figures refer to adjacent-channel selectivity. Examp}e: a deluxe
receiver, for a given picture-detector output, requires 250 times as much
input signal voltage at the adjacent channel frequency as at the frequency

to which the receiver is tuned.

receivers to 3.5 me in deluxe sets.

Designers say that sync percentages,
black level and white level are not
always closely maintained by trans-
mitter operators. High noise pulses or
strong interference, and line-voltage
variation are also cited as reasons why
d¢ restoration can be omitted. Blank-
ing circuitry becomes more elaborate
when a de restorer tube is used, al-
though this is not a drawback of the
dc-coupled video amplifier.

In the final analysis, the increased
cost tends to tip the balance against
maintaining the dec component.

Yoke arcing

We are working on an RCA KCS83A4
which is arcing from one winding of
the yoke to the olher, causing « short.
We have repaired or replaced the yoke
three times within the last 3 months,
which takes care of the trouble from 2
days to 2 months. All components «sso-
ciated with the circuit are found to be
OR. Please list components or condi-
tions which could cause the trouble.—
J. S. M., Stanford, Ill.

This report is typical of spurious
damper transients, which break down
the insulation between the yoke wind-
ings. This trouble can often be cured
quickly by connecting a 150-puf capaci-
tor from plate to cathode of the damper,

WWW.americanradiohistorv.com

tuner, or the tuner is regenerative. The
first test to make is an rf response
check with a sweep generator and
scope. You will probably find a very
peaked and unstable response. Tuner
repair work is a specialized job and, if
the tuner is faulty, you may wish to
replace it outright.

Red is green

In an RCA CT-100, large areas of
red are displayed as gyreen, while
smaller areas remain normal. On either
side of the red areas, all hues contain-
ing red at any saturation have « green-
ish cast. All hues on either side of lurge
red areas shift in color. Sometimes
color sync is lost completely, and rain-
bows appear on the screen.—J. WW. R.,
Jr., New York, N. Y.

This is evidently a symptom of faulty
burst separation. The first step is to

6AX4-GT

T0

-

FLYBACK

Fig. 2—A 150-ppf capacitor with a

proper voltage rating will bypass spuri-

ous transients that break down yoke
windings.
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check the de voltages in the burst am-
plifier and keyer circuit, shown in Fig.
3. It is possible that this will indicate
the trouble area. If the de voltages are
correct, make waveform checks with a
scope (4 me) and low-capacitance
probe. Check peak-to-peak voltages and
waveshapes of the burst and the keyer

pulse. These are specified in the re-
ceiver service notes. While using the
172 6AN8
BURST AMPL

ﬁ TO PHASE
i DET

IST VIDEO
AMPL

CONTROL
CKT

FROM KEYER 172 6 AN8S
WINDING ON BURST KEYER
FLYBACK

Fig. 3—Shifiing color reproduction can
be caused by faults in the burst ampli-
fier and keyer circuits.

scope, do not fail to check the de sup-
ply lines for abnormally high ac volt-
ages. The de supply must be reasonably
clean for proper circuit operation.

Check sweep generator

What is the proper procedure for
testing a sweep generator with a de-
modulator probe?—C., N. Belleville,
N. J.

The generator’s output cable should
be terminated in its characteristic re-
sistance (usually about 75 ohms). This
avoids cable resonances which can cause
lack of flatness. A suitable demodula-
tor probe is shown in Fig. 4-a. Operate
the generator on 10-mc sweep width.
Tune it to 23 me and to 44 me center
frequency for an if output check.
Operate the scope on 60-cycle sine-wave
sweep. Use the 0-volt base-line funec-
tion of the generator. Phase the 60-
cycle sine-wave sweep for proper lay-
over of trace and retrace. The scope
pattern should appear rectangular, as
shown in Fig. 4-b. Note that some sim-
plified sweep generators have a complex
mixture of output frequencies. With
such units, the test shows the composite
flatness (or lack of flatness) of all the
frequencies in the output. The more
elaborate sweep generators are de-
signed to supply an unmixed signal
output.

Too much width

I am working on a receiver which
has been converted from a 10-inch tub:
to 17-inch. It is a 630 chassis, converted
according to the January, 1952, issuc
of RADIO-ELECTRONICS. It has a Du-
Mont H1AI1 flyback and Y2A1 yole.
1 am getting too much width. If I use
a smaller width coil, it overheats. [

JULY, 1959

appreciate your interest in our prob-
lems.—G. S., Kevilworth, N. J.

If the receiver is operating OK other-
wise, I would suggest that you use a
large width coil, and supplement it with
a sleeve of aluminum foil under the
yoke. Reduce the width to any desired
extent by adjusting the number of
layers of foil.

Low frequency problem

1 am working on an RCA 218362MU
which operates satisfactorily on the uhf
and upper vhf channels. However, on
channels 3 and 5, a vertical black line
appears on the raster just to the left of
the center line. The line modulates the
pieture in a herringhone fashion. The
line disappears when using a CRT sub-
stituter—dJ. R. McC., Wairren, Ohio

This is one of the symptoms of para-
sitic oscillation in the damper cirecuit.
It can be suppressed by inserting heater
chokes in series with each of the leads
to the damper tube. In some cases, the
parasitic is generated by the horizontal
output tube instead of the damper. The
cure is the same for the output tube.

Dc restorer

I amn installing a de restorer circuit
i a Hoffinan receiver, according to the
enclosed diagram. I suppose that the
next job will be to find a suitable re-
trace-elimination eircuit, unless this 1is
not necessary when dc restoration is
used—W. L. J., Pasadena, Calif.

You are quite correct in your sup-
position. If a de¢ restorer circuit is
used, retrace elimination is not nor-
mally required. The sync tips are
clamped to black level. On the other
hand, if the picture tube is weak,
brightness may be forced by advancing
the brightness control too high, and
retrace lines will then appear.

Spot killer
In a Hoffman 21M143U, chassis 300-

21, we replaced the 21YPL with a
SWEEP GEN
OUTPUT
TERMINATION
,/ 270upt 200K COAX CABLE

IN34
[ m——

v
PROBE NETWORK
Qa

- oV
750 7 100K r TO SCOPE
( ' »
P
TYPICAL DISTORTED
FLAT OUTPUT OUTPUT

o+ ”—] o+

//\,
ov OVJi
= 5 = ¢

Fig. 4-a—Demodulator probe connee-

tions for testing flatness of sweep gen-

crator output. b, ¢—Typical test pat-
terns obtained.
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We are interested in giving the best
possible service in the Clinic.

To do this, we occasionally need your
cooperation,

All inquiries received during the course
of a month cannot possibly be printed in
RADIO-ELECTRONICS, The number is far
too great.

On the other hand, each and every in
quiry is given a personal reply by mail,
if you include your name and oddress, and
if we can read the correspondent’s hand-
writing.

Your name will not be used {only your
initials), if the query should appear in the
magazine columns. If you request that the
inquiry not be printed, if will not be printed
under any circumstances. Hence, no one
need feel reticent to sign an inquiry with
his name and address.

Typewritten letters do not require de
ciphering. and can be processed more
promptly in many instances. When corre-
spondence must be handwritten, a good
test of its legibility is to have someone
read it back.

Of course, complete descriptions and
dats concerning the problem help both
you and us.

If you should be one of the occasional
inquirers who did not receive a reply,
please take head!

ROBERT G. MIDDLETON
IEEEEEEEEEEEEEEEETER

21YP4-A. There is mow an intense
afterglow spot on (he screem which re-
mains for a long time after turming
the set off. How can we get rid of it?
—P. L., San Pedro, Calif.

PIX TUBE

MULTIPLIER RESISTOR
FOR HV PROBE
{ABOUT 1000 MEG)

et
HV LEAD

Fig. 5—A 500-1,000-megohm  bleeder

resistor ofien muakes a good spot elimi-

nator. It must be designed for high
voltages,

Several spot-elimination cireuits can
be used. You will often find that a
simple high-resistunce bleeder at the
picture tube, as shown in Fig. 5, is
satisfactory.

No sound or picture

I am servicing an RCA 21T8202 with
symptoms of no sound or raster. Thi

fuse resistor in the B-plus line was
burned out. I replaced it, and the
6AU damper started to are. It was

also replaced. The receiver operated
for 5 minutes and the 6CZ5 (vertical-
output) plate was running red. The
series resistor to the 6CZ5 circuit was
charred. This trouble recurred prompt-
ly. Then, after replacing the original
tubes, the set has been operating over
a week—H. C., New York, N. Y.

The basic trouble is probably in the
vertical multivibrator circuit. The
6CGT grid will go from ——26 volts to
zero or a small positive bias if the
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multivibrator fails. In turn, the bias
failure to the 6CZ5 causes excessive
plate-supply drain. The fuse resistor
and series resistor blow, the damper
arcs and sound disappears with picture
with this current demand. The multi-
vibrator in this chassis is an exten-
sive circuit. Each component must be
checked out, including the vertical out-
put transformer to find the intermit-
tent.

21- or 24-inch conversion

We have a job that calls for convert-
ing a Zenith 24H20 from a 19AP4 to
a 21-inch or 2i-inch picture tube.
Would this be a practical conversion?—
V. S., Wittenberg, Wis.

A 21EP4 is easier to sweep than a
19AP4 and is a very practical conver-
sion. However, the picture size is not
much greater, because the 21EP4 has
a rectangular screen. Although a
24AP4 could be used, a standard con-
version kit is necessary. Of course, the
much higher price of the 24-inch pic-
ture tube would make the conversion
cost about twice as much as the 21-inch
conversion.

Horizontal pulling

I have spent considerable time in an
attempt to correct pulling at the top
screen in a Crosley H-21HCWHb. The
chassis has been worked over by several
technicians, without locating the mal-
function—FE. M. N., Westbrook, Me.

This is a typical symptom of sync
clipping caused by slightly low age
bias. Apply override age bias to deter-
mine if a slightly higher bias will cor-
rect the trouble. If this works, adjust
the age circuit to supply the needed
bias. There are other possibilities, such
as spurious ac in the de supply lines.
However, the most likely trouble area is
the age system. END

“You want a place to put your antenna,
don’t you?”’
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months the dxer

waits . . . for those magic days

in June, July and August when

TV and FM bands go wild for
hours and, oceasionally, even days at a
time. Sporadic E skip, bringing in
stations 400-2,500 miles distant. Tropo-
spherie bending, sending high-band vhf
and uhf signals on the snow bands, and
FM signals on the hi-fi band, hundreds
of miles beyond the horizon. Meteor
scatter, with two of the biggest showers
of the year during the period—Yes,
June, July and August DO make TV
and FM dx interesting.

And the dxer who does not make the
most of this period is probably the
fellow who complains how poor condi-
tions were this year, when September
rolls around. Some readers have asked
what a good dxing timetable might
look like. Or in other words, what is
the best way to make the most of the
time you have available for dxing. We
feel that many hours are wasted by
the dxer who concentrates on vhf when
he should be watching uhf, ete. In short,
many good openings are missed by being
at the wrong place at the right time.
Newcomers to dxing might find the fol-
lowing table helpful, while old hands
will probably have one all worked out
from past experience. All times are in
local standard time.

The wvalidity of table below runs
through the period of June 15 to Aug.
10, with no allowance made for the
meteor showers listed in the table of
meteor showers.

Aurora and F2

Continuing with our section devoted
to an explanation of the various forms
of dx reception on the TV and FM
bands, we discuss Aurora and F2 dx
this month.

Aurora: One of the least understood
forms of dx reception involves the re-
flection of a TV (and possibly FM-
band) signal from the Northern Lights
display. Actually, there is no concrete
information to confirm that the visible
aurora display (Northern Lights) acts
as a mirror for the TV signals. It is
more likely that reflection of the sig-
nals is from a region in the ionosphere
not visibly lighted by the magnetic
disturbance which causes the auroral
displays. Aurora reception is always
garbled by the rapidly changing (oscil-
lating) reflecting surface on the aurora.
In fact, the garbling is so bad that
the video is almost always unwatch-
able, and audio is distorted. Under some
conditions, audio on low-band channels

INE dreary
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By ROBERT B. COOPER, Jr.

(2-6) becomes identifiable, but hardly
hi-fi quality. Aurora reception is great-
est during years of high sun-spot activi-
ty and is a spring and fall phenomenon.
Best hours—1800-0200 LST. Great
Lakes and Canadian dxers have the
advantage.

I'2 skip: Also coinciding with high
sun-spot activity, the F2 layer of the
ionosphere (180-250 miles above the
earth’s surface) reacts to the bombard-
ment of its surface with high-energy
particles from the sun by acting more
and more like a mirror to TV signals
(there has never been a verified incident
of FM-band reception via F2, nor of
TV skip above channel 4). ¥2 skip is
a fall and early winter phenomenon for
TV signals in the 41-55-mc range.
(European TV channels are in this
range) during the peak 24 vears of
the 11-year sun-spot cycle. On a few
very rare occasions, at the peak of peal,
the particles from the sun spots (bom-
barding the F2 layer) may allow US
TV frequencies (channel 2) to skip
over paths 2,200-3,500 miles long. For
all practical purposes, we can forget
about F2 reception until the fall of
1967! (The sun-spot cycle peaked in
January, 1958.)

Feb. 16, 1959

From British Honduras, in Central
America, to the State of Washington,
and all points between along the
Pacific coast, the Sporadic E type open-
ing which occurred on the TV band
on this evening was most unusual. It
seemed to. be limited to areas west of
the Rockies, with special emphasis on
the path from Arizona and southern

Time H

Type DX | Channels | Area of USA
0500-0900 | Trops | 2-83, FM Midwest,
| ‘ South,
| Northeast,
{ ‘ Pacific Coast
0700-1000 E Skip | 2~6, FM All Areas
1130-1400 E Skip | 2-6, FM | West,
South
1300-1600 E Skip | 2-6, FM East,
| South
1500-1800 Trops 14-83 Great Lakes,
| Atlantic Coast
1700-2200 | E Skip 2-6, FM All Areas
2100-2300 | E Skip 2-6 Pacific Coast,
| South
2300-0200 | E Skip | 2-6, FM East of Rockies
2300-0500 | Trops 2-83, FM East of Rockies,
[ Pacific Coast
0000-0300 Trops 2-13, FM Great Lakes,

| | South,
Atlantic Coast

RADIO-ELECTRONICS
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METEOR SHOWERS

Time (LST) 5
| Maximum 8
Name Date Burst Direc- =«
Rate tion (L]
Pons I
Winneckeid June 27-30 1500—1800 Nw—SEg
| 1830-2230 E-W
2330-0300 SW-NE C
Cygnids July 14 \ 2100-2330 NW-SE 8
‘ 0130 Ew B
[ 0330-0600 SW-NE B
Capricornids July 18-30 [ 2300-0200 E-W o
‘ | 22002300 SW-NE c
Perseids |July 25-Aug. 4 0r30-0430 NW-SE B
| 0830-1130 SW-NE B
Aquarids July 26-31 0000-0100 SW-NE A
| 0100-0500 E-W A
Perseids | August 10-14 | 23300300 NW-SE AA
| 0300-0800 E-W A
08001130 SW-NE B
Cygnids Aug. 10-20 1700-1930 NW-SE B
| 2130 E-W B
23300200

SW-NE B

California to northern California and
southern Oregon.

Ron Pugh—Fort Bragg, Calif.—
noted reception from Phoenix and Tue-
son stations on channels 3, 4 and 5,
at 1915 PST. Then at 2030 the opening
peaked, and KOLD-TV, channel 13,
Tueson, 800 miles, sneaked through for
5 minutes of some sort of very un-
usual high-band skip. We also have
several reports of heavy interference
in the 152-me police band at the same
time that evening, with stations in
Lake County in northern California,
talking to stations in the Imperial
Valley along the Mexican border. The
last time such an opening occurred was
in the spring of 1956, just before the
sun-spot cycle started its meteoric climb.
Could be that this summer will bare
close watching on all quarters.

Dx predictions

Meteor Showers: The June 20-Aug.
30 period is just about the best meteor
shower time of the entire year. In col-
umn after column, we mention that
through careful dxing practices both
TV and FM dxers can log burst recep-
tion from stations 500-1,500 miles away
any day of the year. Yet few dxers
seem to give MS dx a play. Perhaps
the problem is that too few dxers know
how to MS dx. Comments are invited
as to why you haven’t made use of this
form of dxing, TV and FM alike.

Readers are referved to the FM-TV
Dx ecolumn for March, 1959, for an
explanation of the use of the table of
meteor showers.

Trops: During the past few years,
the month of June has gone out with
a real bang-up ground-wave opening,
affecting vhf and uhf alike, over much
of the USA east of the Rockies. Watch
for signs of general fringe-area im-
provement around June 30 (5 days
either side) and again near July 20-27.
If vhf coverage is good out to 500 miles
in one direction or more, keep an eye
on the uhf band for stations over sim-
ilar distances in the same direction(s).
Late evening trops openings (2300—
0300 LST) often provide good coverage
along the Great Lakes, eastern sea-
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board and Gulf area. Atlantic seaboard
dxers should be aware of the special
potential during the last 2 weeks of
August. Seaboard openings are usually
first apparent around 2000 LST with
reception peaking around 2400 (mid-
night).

E-Skip: This type of dx often drops
in frequency around June 15 and does
not regain full strength until around
June 25-28. Good openings may be
expected in eastern, southern and west-
ern areas during June 25-July 5, with
special emphasis between 0700-1000,
1200-1400 and 1700-2100 LST. Another
good series of openings is likely to hit
all areas of the country from July 20

Scope as

TELEVISION

to July 29, with special emphasis be-
tween 1000-1400 and 16002000 LST,
Wateh July 27-28 for special action.
Other openings of lesser stature can
be expected on most other days during
the predictions period.

Reporting forms

As a special service to readers of
this columin, we make dx logging and
reporting forms available for both FM
and TV dx work. Readers need conly
send a posteard with their name and
address to FM-TV Dx Column Ranio-
ELECTRONICS, 154 W. 14 St., New York
11, N. Y. The report forms are free,
of course. END

Spectrum Analyzer

By R. M. CENTERVILLE

OU can use a sweep generator to dis-

play the harmonics of a square wave,
sawtooth wave, sync pulse or any other
waveform on a scope screen. Just use
the hookup shown in the diagram
below.

Connect the rf sweep and marker
generators in parallel and feed their
outputs to a demodulator probe and
scope. Also feed the square wave or
other waveform to be analyzed to the
probe. The marker generator puts a
bug on the swept trace at the zero-
frequency point.

As you tune the marker generator,
the bug moves across the trace. Hence,
you can mark off %-, %- or l-mec
intervals. When the waveform to be

INJECT HERE WAVE-
FORM TO BE ANALYZED

DEMOD

SCOPE

HORIZ SWEEP IS
PHASABLE 60U
SINE-WAVE VOLTAGE
How to use a sweep generator to display
harmonies of a square wave.

analyzed is added to the circuit, marker
bugs appear along the swept trace. As
in the photo (it shows the harmonics
in a distorted 250-ke sawtooth wave-
form), there is one bug for each har-
monic.

By its location along the base line,
each bug shows the frequency of the
waveform’s harmonic. Each bug also
shows, by its height, the relative volt-
age of the harmonice. Thus the arrange-
ment is an electronic Fourier analyzer.
Any waveform can be analyzed for
even and odd harmonies, and their
voltages, with this easy to use arrange-
ment.

www.americanradiohistorv.com

Here are a few useful operating tips:

1. The demodulator probe is not a
good modulator for low-frequency wave-
forms. For low-frequency waveforms it
is advisable to include a standard rf
modulator using a crystal diode between
the demodulator probe and the other
test equipment. (This removes low-

frequency interference from the scope
pattern.)
2. As you vary the frequency of the

Square-wave harmonies show up as bugs
on the scope screen trace.

square-wave input (if you are analyzing
a square wave), you will see all the
bugs running toward or away from
zero frequency point on the trace. This
is because the spectrum shifts with the
fundamental frequency of the square
wave.

3. Unless the marker generator is
tuned to bring zero frequency to the
end of the pattern, you will have a
twin display, which repeats itself. This
is not desired, as it contributes nothing
to the information obtained and can be
confusing.

1. The demodulator probe is not
strietly linear for low input voltages.
When the available voltages are weak,
the heights of the bugs will not be
strictly proportional to the voltages of
the harmonies. The stronger harmonics
will appear somewhat emphasized. Keep
the input to the probe at least above
1 volt to obtain accurate oscilloscope
indications.
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Part I—The truth about transistors
may be startling. There are many com-
mon misconceptions—things

as true, which just aren’t

accepted

NSISTORS...

fact and fiction

By LOUIS E. GARNER, JR.

HEN Dr. Lee de Forest in-

vented the triode amplifier in

the early 1900’s, he laid the

foundation stone for the
enormous electronic industry we know
today. Before the invention of the triode,
no practical amplifying device had been
available to electrical or radio design
engineers, and, for many decades after
its development, the vacuum tube ruled
supreme in its field. Since there was no
prior art in the use of electronic ampli-
fiers, the terms amplifier and vacuum
tube became synonymous expressions

to many.
As a result, when Dys. Shockley,
Bayrdeen and Brattain invented the

transistor in  1948—mnearly a half-
century after the invention of the
triode—this completely new type of
amplifier was introduced to a technicul
world whose thinking was already
heavily oriented in terms of vacuum-
tube technology.

It was only natural for engineers
and technicians to try to equate tran-
sistor operation, design techniques and
cireuitry in terms of vacuum-tube oper-
ation—even though the two devices are
hased on entirely different principles.

Design engineers, for example, de-
veloped and used the “theory of duality”
—a design method based on the dual
characteristics of vacuum tubes and
transistors.

Thus, the vacuum tube was con-
sidered to be a voltage amplifier and
the transistor a current amplifier.
Transistor circuit design was carried
out using vacuum-tube design tech-
niques by first converting circuit pa-
rameters into their dual. Resistances
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became conductances, voltages became
currents, inductances were treated as
capacitances, and so on. Once a design
had been completed, each parameter
was converted back to its dual.

The technically workable but awk-
ward theory of duality, when combined
with an incomplete understanding of
transistor behavior and a tendency to
think of all transistors in terms of the
now obsolete point-contact units, re-
sulted in a number of basie misunder-
standings about transistor operation.
Today, these misunderstandings limit
the ellectiveness of design engineers
and, at the practical level, seviously
hamper the work of technicians and
service technicians called on to assem-
ble, or maintaining transistor.

Whether vou work with transistors
as a hobby or as a profession, and
whether your approach is at the design
or the practical level, vour job will be-
come easiel’ (o1 your hobby more enjoy-
able) if vou dispel any misconceptions

you may now have about transistors
and start to think in terms of semi-
conductor rather than vacuum-tube

operation when dealing with transistor
cireuits.

Common misconceptions
Let’s take a look at the more common

|
INPUT Eé sc ouUTPUT
B
EMITTER COLLECTOR
LOAD LOAD
BATT) BATT2
—i= s

Fig. 1 —Common-base amplifier.
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present-day misconceptions regarding
transistor operation.

Transistors are noisy. True enough
at one time, and true today as far as
some types are concerned. However, a
properly designed and selected tran-
sistor may have a lower noise figure
than a vacuum tube of comparable
quality. An important factor here is
the absence of excessive thermal agi-
tation (which contributes to noise gen-
eration in vacuum {ubes) since most
transistors operate at relatively low
temperatures.

Transistors are unstable. The first
transistors were point-contact units.
These transistors, by their very naturve,
had very high gain—so high, that they
exhibited a negative 1esistance charac-
teristic in some circuit configurations.
As a vesult, amplifier circuits using
these components had a tendency to
oscillate and oscillators would often
change their mode of operation. To
combat this tendency, the common-base
circuit configuration (see Fig. 1) was
almost mandatory when point-contact
units were used in practical equipment.
Modern transistors, on the other hand,
are very stable, and a properly de-
signed transistor amplifier may have
superior stability characteristics when
compared to a vacuum-tube amplifier
with similar performance specifications.

Transistors are low-frequency devices.
This is one of those odd misconcep-
tions that persist and are difficult to
trace. The first (point-contact) tran-
sistors were not low-frequency devices.
Many point-contact units could be used
as amplifiers and oscillators well into
the amateur radio bands. True, the

RADIO-ELECTRONICS
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first low-cost (junction) transistors
were essentially audio devices, but high-
frequency transistors have been avail-
able commercially for several years.
Today, units can be purchased across
the counter which may be used as
oscillators and amplifiers into the hun-
dreds of megacyeles, and experimental
transistors have been developed which
operate into the thousands of mega-
cycles.

Transistors are low-power devices.
Another of those hard-to-dispel mis-
understandings. Transistors are highly
efficient hecause they require only mi-
crowatts of power when handling micro-
watt signal levels. This, plus the fact
that early transistors were limited to
milliwatt ratings, has led many to feel
that the transistor is basically a low-
power device. However, today we have
transistors capable of handling kilowatt
loads, and multikilowatt transistors are
in the works. Especially interesting is
that the first large-scale commercial
application of transistors was as power
amplifiers in auto radio receivers.
Today, transistors are often preferred
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|
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Fig. 2-a—Important internal imped-
ances in the vacuum tube, b—and in

the transistor.

to vibrators, vacuum tubes and rotary
motor generators, as power inverters
and converters.

Transistor bias voltages are critical.
This statement becomes true if we
replace the word “voltages” with “cur-
rents,” and is easy to understand if we
think of the transistor as a current-
(rather than voltage-) amplifying
device.

Adherence to this misconception has
resulted in many authors suggesting
that transistor batteries should he
replaced if their voltage measures 10%
low. In practice, a transistor power
supply battery’s internal impedance is
much more important than its terminal
voltage in determining circuit opera-
tion. A Dbattery with high internal
impedance may cause interstage cou-
pling through the power supply, result-
ing in distortion, oscillation and other
equipment defects.

Transistors are similar to vacuum
tubes. A common misconception result-
ing from attempts to explain transistor
behavior in terms of vacuum-tube
operation, this statement is completely
wrong unless modified to read: Tran-
sistors are stmilar to vacuum tubes only
in the respect that both are amplifying
devices.

Aside from differences in construe-
tion, physical shape, size, basie prin-
ciples of operation, internal impedances
and methods of application, these two
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devices perform almost in
fashion.

Except at uhf, where lead inductances
become important, a vacuum tube’s
important internal impedances are its
interelectrode capacitances and its cath-
ode-plate resistance, as shown in Fig.
There is no direct connection he-
tween any pair of electrodes. The
cathode—plate resistance is actually a
unidirectional stream of electrons in a
vacuum—they can flow from cathode
to plate but not vice versa.

In a transistor, on the other hand,
there is a direct resistive connection
between each pair of electrodes in addi-
tion to the interelectrode capacitances,
as shown in Fig. 2-b. And these resist-
ances are bi-directional—currvent can
flow in either direction (although a
higher resistance mayv be offered to
current flow in one direction than in
the other).

There are other differences.
vacuum tube, plate current is at a
maximum with zero grid bhias, and
decreases as bias voltage is increased.
In a transistor, collector current is at
a minimum with zero base bias, and
increases as bias current is increased.

In a vacuum tuke, in general, an
increase in bias voltage reduces stage
gain. In a transistor amplifier, on the
other hand, an increase in base bias
current increases stage gain. This
characteristic is important in under-
standing ave action in transistor re-
ceivers.

A class-B vacuum-tube amplifier is
operated with a moderately high grid
bias. A class-B transistor amplifier is
operated with close to zero base bias
current.

As a general rule, most vacuum-tube
oscillators are class-C amplifiers. Tran-
sistor oscillators are generally class-A
amplifiers. This is important to the
service technician determining whether
a local oscillator is functioning properly.

Half-truths

A couple of statements about tran-
sistors are part true and part untrue.
Some did apply in the early days of
transistors, but today are meaningless.

Transistors are temperature sensitive.
This is one of those half-true half-
false conceptions often used as an
argument for vacuum tubes and against
transistors. Actually, the vacuum tube
is more temperature-sensitive than the
transistor, but is equipped with a built-
in oven to help maintain its tempera-
ture.

Transistor operating characteristics
do vary with their temperature. And
since most transistors are used under
ambient temperature variations, the
circuit design must compensate for
possible temperature variations if opti-
mum cireuit operation is to be main-
tained. Now in the development stage
are semiconductor devices capable of
operating between 2° Kelvin and
1,500°C.

Reversing battery voltage will ruin
transistors. This is the most common

opposite

2-a.
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misconception of all, mainly because it
is sometimes true. It is repeated fre-
quently in books and magazine articles.
To understand how this came about, we
have to go back to the old point-contact
transistor and to its alniost mandatory
common-base circuit configuration (see
Fig. 1).

When a transistor is used in the
comnion-base circuit, its emitter-base
junction is generally biased in its for-

ward or low-resistance direction. In
Fig. 1, this bias is furnished by
BATTI1, with emitter-base current

limited only by BATTL!’s value, the
emitter load’s de resistance and the
very low emitter—base impedance. The
collector-base junction, on the other
hand, is biased in its reverse or high-
resistance direction by BATT2. Here,
collector-base current is determined by
BATT?2’s value (which is relatively
high compared to BATT1), by the col-
lector load’s de resistance and by the
relatively high collector-base imped-
ance.

Under these conditions, if the collec-
tor bias battery (BATT2) is reversed,
the collector-base junction will be
biased in its forward or low-resistance
direction, and collector current will rise

to a value determined primarily by
BATT?2’s voltage and the collector
load’s de resistance. If the collector

load has a low de resistance, the collec-
tor current may rise to the point wheve
the transistor is damaged.

Today, however, the common-base
circuit is seldom used in practical equip-
ment. The common-emitter configura-
tion, shown in Fig. 3-a, is by far the
most popular. With this circuit arrange-
ment, reversing the battery polarity
will not damage the transistor. In rare
instances, the circuit may even perform
better with reversed battery polarity.

Referring to Fig. 3-a, a p-n-p tran-
sistor is used as a common-emitter
amplifier. A single battery, BATT,
furnishes base bias current through
voltage divider R1-R2 and collector
bias through collector load R3. Base
bias current is determined primarily by

c
B ouT
IN b -
R2
E 3
$h! BATTPl SR Bart
I
X OO S -
a
¢
B ouT
L £ R3
R2
A
>
SRI | garr
1] o]s
- ¢

Fig. 3—How reversing battery polarity

affcets  circuit operation: a—Typical

common-emitter amplifier using a p-n-p

transistor. b—3-a redrawn to emphasize

junction biasing. ¢, d—Correspond to

3-a, and-b, respectively, but with battery
polarity reversed.
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L
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Fig. 4—Typieal two-stage R-C-coupled

amplifiee. P-n-p ransistors in the com-

mon-cmitter configuration are used in
both stages.

the battery voltage and R1-R2’s ratlo.
Collector current is determined by the
battery voltage, by R3’s value and by
the transistor’s base bias.

The basic circuit has been redrawn
in Fig. 3-b to better illustrate inter-
electrode junction biasing. Note that
the base-emitter (n-p) junction is
biased in its forward direction. There
are two junctions between the emitter
and collector electrodes. Thus, the posi-
tive side of the battery (BATT) con-
nects to a p-type electrode (emitter)
while the negative terminal connects to
another p-type electrode (collector).

Let’s suppose, now, that BATT’s
polarity is reversed. This condition is
illustrated in Figs. 3-¢c and 3-d, cor-
responding to Figs. 3-a and 3-b, re-
spectively.

With BATT reversed, the basc—emit-
ter (n-p) junction is now hiased in its
reverse or high-resistance direction. As
a result, base bias current will drop to
a very low value.

Referring to the collector circuit,
we find that the positive side of the
battery still connects to a p-type elec-
trode (collector in this case), while
BATT’s negative terminal is still con-
nected to a p-type electrode (emitter).
Thus, there is virtually no change as
far as collector—emitter impedances arve
concerned, except for the drop in base
bias current which, in itself, tends to
reduce collector current.

In other words, reversing the battery
polarity in this circuit reduces (rather
than increases) both base and collector
curvents. In most cases, collector cur-
rent will be reduced almost to cutoff
and the circuit will no longer operate,
but the transistor will not be damaged.
In fact, transistor damage due to over-
load is less likely to occur with reversed
than with normal biasing.

Under rare conditions, however, cir-
cuit operation may be improved by re-
verse biasing—a circumstance which
has caused much scratching of heads
among experimenters and engineers
who have accidentally connected a bat-
tery to a test circuit with reverse
polarity.

To see how this can happen, refer
again to Fig. 3. Suppose, now, that the
transistor is very leaky. Under these
conditions, considerable collector cur-
rent may flow even without base bias,
and a small bias may take the tran-
sistor to saturation. In this case, apply-
ing a small reverse base bias might
well reduce the collector current to the

50

point where linear circuit operation is
possible. The fact that collector voltage
polarity is reversed at the same time
may be relatively unimportant.

At this point, you may wonder why
one outer electrode is called an emitter
and the other a collector, if they can be
used interchangeably. It’s a matter of
convention, coupled with the fact that
the emitter is generally designed to
perform this role hetter.

Several firms manufacture symmetri-

cal transistors in which the collector
and emitter electrodes have almost
icentical characteristics. Here, either

can be used as an emitter or collector.

Leaky coupling capacitors will ruin
transistors. This is another of those
half-truths deriving from vacuum-tube
circuit operation. It might never have
become a common misunderstanding
had not a national service technicians’
magazine published a feature article
Dointing up the dangers of leaky cou-
pling capacitors in transistor circuits.

The effect of a leaky coupling capaci-
tor in a R-C-coupled amplifier can be
determined by an examination of the
basic circuit shown in Fig. 4.

In this circuit, two p-n-p transistors
are used as commeon-emitter amplifiers.
A single battery supplies all operating
currents. Base bias for the first stage
is supplied by voltage divider R1-R2;
for the second, by R4-R5. R3 and R6
serve as collector loads for the first and
second stages, respectively. Capacitor
C couples the two stages.

In a typical circuit, R1 and R4 will
be about 47,000 ohms, R2 and R5 ahout
3,900 ohms, and R3 and R6 about 4,700
ohms. C is generally an electrolytic
with a value between 2 and 20 mf. The
battery may range from 1.5 to 9 volts.

Referring to Fig. 4, suppose that C
became leaky, or even shorted, what
happens?

It C is shorted, R3 and R4 are con-
nected in parallel and their total re-
sistance drops to a value somewhat
under that of the lower unit (for
example, a little under 4,700 ohms).
The second stage’s base bias current
will increase somewhat, but not enough
to damage the transistor, since bias
current is limited by the dc resistance
(R3 and R4 in parallel) in series with
the base electrode.

What about collector current? It can
increase, too, due to the increase
in base bias, but its maximum value
is limited by the collector load re-
sistance (R6) and BATT’s voltage.
supplies 9 volts. The maximum col-
lector current that can flow is less than
2 ma, well within the maximum ratings
of commercially available transistors.

Thus, a leaky coupling capacitor in
a circuit similar to that shown in
Fig. 4 may introduce distortion and
clipping, but will not damage the tran-
sistors unless the collector loads have
very low de resistances.

Next month we will examine some
typical transistor circuits with an eye
toward servicing. TO BE CONTINUED

New Miniature Pots

INIATURE variable resistors espe-

cially suited to mounting into
printed-wiring boards or wherever
space is at a premium are now being
manufactured by Centralab. These small
pots come one to four units on a single
steatite base. Base is available with
small brackets (see photograph) and
with either long wire leads or plug-in
terminals. The variable arm may be
adjusted by hand, with any screw-

driver, or with a large Allen wrench or
range of

small hex socket. A wide

values from 1,000 ohms to 5 megohms
is being supplied. Because of the steatite
base construction, other components
can be wired directly onto these pots,
making complete subassemblies for
later insertion into the main chassis or
assembly. Units are rated at 4 watt,
have linear taper and breakdown volt-
age of 1,250. They are being supplied
by Centralab to manufacturers of origi-
nal equipment only, and are already
showing up in sonie of the newer tele-
vision receivers. END
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ABC's of MOBILE RADIO
© ©

By LEO G. SANDS

AST
fees charged and the personnel re-
quirements for mobile servicing.

month we took a look at the

Now we continue with a brief
survey of tools and instruments for
faster repairs.

Frequency measurement

Transmitter frequency must be meas-
ured to an accuracy prescribed by
applicable FCC regulations. With split-
channel operation, these regulations
have been sharply tightened. Several
manufacturers offer frequency meters
for this purpose. Some are ecrystal-
controlled and are useful for measuring
from one to four transmitter frequen-
cies. Continuously tunable frequency
meters are also available and can be
used for measuring any frequency with-
in their tuning ranges. When measuring
transmitter frequency,the FCC requires
an entry in the log which indicates the
frequency as measured in kc, not just
“OK within limits.”

A suitable frequency meter is rela-
tively expensive, but essential, costing
from about $250 to as much as $2,500.
Its accuracy must also be checked at
frequent intervals against a secondary
frequency standard or signals from
WWYV, the US Bureau of Standards
radio station.

Electronic counters are also used to
neasure transmitter frequency accu-
rately. These instruments indicate fre-
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Part VI—Test instruments and tools for the wmobile-radio

service technician

quency directly in and
kilocycles.

A way of measuring frequency devia-
tion of FM transmitters must also be
provided. A frequency-deviation meter
is often a built-in feature of a crystal-
controlled frequency meter. A separate
deviation meter is generally used with
continuously tunable frequency meters.
Now that split-channel operation is in
common use, frequency-deviation meas-
urement is more important than ever.
Excessive deviation can cause harmful
interference to others operating on an
adjacent channel.

megacycles

Power measurements

Transmitter power output can be
measured roughly by using a lamp as
a dummy load for the transmitter and
noting its brilliance. But this is a very
rough measurement. An rf wattmeter
indicates actual rf power delivered into
a caltbrated dummy load. Without such
an instrument, actual power output is
only a guess. Such an instrument is also
extremely valuable when testing trans-
mitter tubes by substitution, noting any
improvement as new tubes are substi-
tuted.

Test devices

Most mwobile radio equipment manu-
facturers offer special test meters for
use with their equipment. They are
usually provided with plugs which con-
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nect directly to the equipment being
tested and measure grid-drive and plate
current of certain stages as well as
various voltages. Such instruments are
extremely valuable servicing aids.

Typical of the general-purpose testers
for mobile radio servicing is the Ben-
dix Radio 2TM-1 battery-operated port-
able test set shown schematically in
Fig. 1. This instrument includes a
crystal-controlled signal generator, a
20,000-ohms-per-volt dc¢ voltmeter, a
relative field-strength indicator and
metering for tuning Bendix as well as
Dumont, Motorola and Link mobile
radio equipment when suitable adapters
are used.

Sockets are provided for four inter-
nally mounted crystals (XY101, XY102,
XY103 and XY104) and one socket
(XY105) for an external plug-in
crystal. They are connected to a front-
panel SELECTOR switch which enables
the user to select any of four semiper-
manent output frequencies between 250
and 7,000 ke for if alignment and a fifth
for use when a hf, vhf or uhf signal is
required, with frequency determined by
the plug-in crystal.

When switched to use one of the
internal crystals (position 1, 2, 3 or 4 of
S101), the output of the 1AD4 oscillator
(V101) is fed directly to output jack
J101. When set to use the external
crystal (position 5 or 6 of S101), the
output of the oscillator is fed to the
1AD4 amplifier (V102) and then to
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Fig. 1—Circuit of the Bendix

J101. Position 5 is for output fre-
quencies between 36 and 50 mc and 144
and 174 me. Position 6 is for 24-36-mc
and 450-460-mc signals. Trimmer C109
1s provided for tuning the amplifier
stage’s input. Attenuator R108 varies
the amplitude of the output signal.
Attenuator switch S102 when set in the
MIN (minimum) position cuts the out-
put by an additional 6 db.

When used as a relative field-strength
meter, a telescoping whip antenna is
plugged into J101. The rf signal picked
up by the antenna is rectified by diode
CR102, and the signal strength is meas-
ured in terms of de by the 0-50 de
microammeter. Here again switch S102
can be used as a two-step attenuator.

Metering of various circuits of mobile
equipment being tested is by the 0-50
de microammeter through various resis-
tor networks which limit current so that
only 3 volts de is required for full-scale
deflection of the meter. An 18-position
switch (S103) permits selection of up
to 17 circuits (and one “off”’ position).
When required, the 0-50 microammeter
may be used directly by pressing push-
button S105, which shorts out the series
resistor,

In addition, the instrument may be
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used as an independent dc voltmeter
with three dc voltage ranges (3, 60 and
600) available at pin jacks J102 and
J103.

Shop power supply

Since mobile units are operated from
a 6- or 12-volt de source, a suitable
power supply should also be provided
in the shop. If a rectifier is used, it
should have good regulation character-
istics so that available voltage will not
drop beyond limits when a mobile unit
is switched from “receive” to “trans-
mit.”

Often, storage batteries are used
which are shunted by a battery charger
as shown in Fig. 2. In a vehicle equipped
with a 6-volt battery, the voltage reach-
ing the equipment may vary between
5.5 to over 7. When a 12-volt battery is
used, the range may vary from 11 to as
much as 15 volts. These field conditions
must be duplicated in the shop so that
variations in transmitter power output,
frequency deviation and receiver sen-
sitivity can be checked at various input
voltages.

Those who contemplate servicing rail-
road radio equipment will require a
source of de at 32 and 64 volts. Most

WwWWWwW.americanradiohistorv.com

Radio 2TM-1 portable test set.

railroad passenger cars are equipped
with 32-volt and locomotives with 64-
volt batteries. Voltage variations are
apt to be considerable. Special shop
power supplies for this purpose are
manufactured by Electronic Communi-
cation Equipment Co. (Chicago).
Those who can afford it should con-
sider a multi-voltage motor generator
set whieh will deliver 6, 12, 24, 32, and
64 volts de for shop operation of mobile
radio equipment used in automobiles,
trucks, materials-handling vehicles and
trains. Such motor generator sets,
equipped with magnetic amplifier volt-
age regulators as well as manual volt-
age adjustments, are available on a

A2y p6v A~
| | |
VU N T -
!
t =y J
~6V STORAGE BATTERY
[ —
- BATTERY
1 CHARGER

AC PLUG
Fig. 2—Battery-charger arrangement for
the shop is used to duplicate field oper-
ating conditions.
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Fig. 3—Antenna mounting tool speeds
installation of whip antennas.

custom-built basis from such rotating
electrical equipment manufacturers as
Bogue Electric Manufacturing Co., that
specialize in the design of special power
supplies.

Test jigs

When a radio-TV repairman pulls a
chassis, he generally brings the whole
set including the speaker to the shop.
But, when removing a mobile unit for
shop repair, the control head, cabling,
speaker, microphone and antenna sys-
tem are left in the vehicle. Obviously,
substitutes must be provided in the shop
in the form of a test jig which dupli-
cates conditions in the vehicle.

For any one type of equipment this
is easy. But, when a shop services
several makes, it takes ingenuity to
design a jig that works with all sets.
Sometimes, several jigs are provided to
meet all requirements. When designing
test jigs, it is important that all field
conditions be duplicated. The various
equipment manufacturers are generally
cager to provide the necessary informa-
tion.

Tools

Very few special tools are required.
However, every once in a while a service
technician or a manufacturer devises
a new tool which makes servicing or
installation easier and is worthy of
special mention.

Motorola, for example, recently intro-
duced a new antenna mounting tool
(Fig. 3) which speeds up installation of
whip antennas on 1958 Fords and other
cars which have a middle groove run-
ning the length of the rooftop. It flat-
tens the groove and provides firm
seating for the antenna washer to
prevent leakage and assure a secure fit.

Typical service problems

A survey indicates that defective
tubes are the most frequent causes of
trouble, followed by worn-out vibrators
and failures of selenium rectifiers. In
some makes of sets, capacitor failures
are common; in others they seldom
occur, even after 10 years of use.
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When replacing paits, especially
in rf circuits, exact replacement parts
must be used to avoid improper opera-
tion due to slight variations in electri-
cal characteristices.

Relays, frequent sources of trouble,
require careful attention. Relay con-
tacts should never be sandpapered, only
burnished with a proper burnishing tool.
It is better to replace a doubtful relay
than chance further field failures.

Dynamotors require proper main-
tenance. One who is not familiar with
servicing rotating electrical equipment
should farm out such repairs to elec-
trical shops with the required know-
how.

Equipment modifications

Much of the equipment now in serv-
ice can be improved by making factory-
specified modifications. Information on
such modifications can be gleaned from
applicable service manuals, and the
necessary parts can usually be obtained
from the equipment manufacturer.

Many sets can be modified for split-
channel operation by replacing if filters
with new types which provide greater
selectivity. Some are lumped filters,
replaceable as a unit In some sets, one
or more if transformers or filters may
be replaced with more selective types.

Several equipment manufacturers
build transistor power supplies which
can be added to existing sets as a vibra-
tor replacement. Most 6-volt sets can be
readily modified for 12-volt operation
by rewiring heater cirduits and re-
placing the power transformer and
vibrator.

These modifications can mean nore
income for the service shop equipped to
perform them.

RADIO

Getting into the business

To get into the mobile radio service
business, the first step is to get in
contact with equipment manufacturers,
most of whom are actively looking for
service outlets. To shops with qualified
personnel and adequate equipment, most
manufacturers will furnish service
manuals and assistance.

Some manufacturers ave:

Bendix Radio Div., Bendix Aviation Corp., Balti-

more 4, Md.
Bennett Laboratories, Bay Road, Redwood City,
Calif.

Communications Co., Coral Gables, Fla.

Allen B, Dumont Laboratories, Inc,, Clifton, N. J,

General Electric Co., Lynchburg, Va.

Kaar Engineering Corp., 2996 Middlefield Road,
Palo Alto, Calif.

Link by Gonset, 801 Main St., Burbank, Calif.

Motorola Communicaticns & Electronics, 4501 W.
Augusta Blvd., Chicago 51, IlI.

RCA, Building 15-2, Camden 2, N. J,

Scope of the business

It has been estimated that as many as
5,000 independent service shops arve
in the mobile radio business in varying
degrees. Based on 1,000,000 mobile units
in service, at an average of $10 per
unit per month, the mobile radio serv-
ice business should be accounting for
billings in the order of $120,000,000 per
year, which is quite a chunk. And, it’s
just getting started.

The recent move by the FCC in estab-
lishing the Business Radio Service, the
Manufacturers Radio Service and the
Local Government Radio Service, opens
new and very large markets for the
mobile radio industry. These hundreds
of thousands of potential users of mo-
bile radio have all become prospective
customers of the independent service
industry. TO BE CONTINUED

Frequency Modulation With a Gas Tube

EF80/6BX6

A51mp1e device that produces fre-

quency modulations has been de-
scribed in the Russian magazine Radio,
Moscow, 3-58. It is based on the fact
that the interelectrode capacitance of a
gas tube varies with the applied voltage.
Moreover, this variation is linear for a
given voltage range. For example, the
gas tube shown in the schematic is the
European type 150B2, similar to the
American 0D3. It has a capacitance
variation of 60 to 160 uuf as the voltage
increases from 150 to 160.

Among the numerous possible appli-
cations, a simple FM transmitter for
amateurs can be made according to the
diagram, for the 40-mec band. A carbon
microphone is used. The voltage ap-
pearing across the secondary of the
microphone transformer (primary 180
turns, secondary 2,000 turns) varies
the tube capacitance and hence the
oscillator frequency. The swing may
reach 1 mec, for less than 10% ampli-
tude modulation.

The drawback, as for practically all
gas tubes, lies in its temperature sensi-
tivity. The frequency decreases .08%
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for each °C increase in temperature.
However, this thermal drift can be
compensated by using a capacitor with
a suitable temperature coefficient for C.

This trick of using a neon or gas
diode as a variable capacitor was also
used by RCA for fine tuning in the
Magic Brain TV control. See “Remote
Controls for TV,” September, 1956. One
experimenter built an I'M sweep gener-
ator using a circuit like the one shown
here with a sawtooth voltage substi-
tuted for audio from the microphone.
—A. V. J. Martin.
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The difference between a good and a bad
viece of kit-built equipment is usually how

it was put together. Here are some sug-
gestions for happier kit butlding

CAREF
10

REE

KIT BUILDING

By GEORGE KRAVITZ *

LECTRONIC equipment kits are

enjoying unprecedented popular-

ity. They are being built by new-

comers and old-timers, by skilled
technicians and those with little or no
technical training or experience in as-
sembling and wiring equipment. Kits
are popular for two reasons: first, low
price; second, the pleasure derived from
doing it yourself.

If you intend to enjoy doing it your-
self use an organized and orderly pro-
cedure for assembling your kit. This
article will not give unbreakable rules
which you must follow. Instead it will
provide some suggestions that can make
the kit-building job easier and more
efficient.

When you receive a kit, it is rather
tempting to plunge right into the proj-
ect without a moment’s delay. Armed
with a soldering iron, pliers and screw-
drivers, and driven by unquenchable
enthusiasm, most of us want to finish
the job in a hurry. Experienced kit
builders, however, know that a com-
plicated kit takes time to build. And it’s
a good idea to make haste slowly.

A place to work

The first thing you need is a suitable
work area. The best is one where you
can leave the work undisturbed in a
partially completed state. If you have
a basement workshop, you are among
the fortunate. Otherwise, set up a work
table in a room that caii be closed off.
This lets you leave the work as is, and
return to it when you have the time.
But if you are like most apartment
dwellers, you don’t have a secluded noolk
in which to build equipment. You may
have to put the kit and tools away after
each construction session. If this is so,
don’t use the kitchen table as the tem-
porary workbench. In your wiring and
soldering zeal, you may damage a good
piece of furniture. (I now own a par-
tially demolished kitchen table, com-
plete with soldering-iron burns, nicks,
scratches and assorted gouges.)

A bridge table (preferably an old
beat-up one) can serve as a temporary
work table if the equipment you intend
to build is relatively light in weight.

* Publications Dept., Autonetics Div., North
American Aviation Co. Downey, Calif.
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Set it up against a wall which has an
electric outlet.

The work area should be comfortable.
Light should be adequate-—a small desk
lamp helps provide extra illumination
when needed. And take note of the area
beneath the work table. If you drop a
small part, will it be easy to find? It
won’t be if there are many crevices
where small items can hide.

Hang up the pictorial wiring dia-
grams, with masking tape, on the wall
in front of the work area. It’s a good
idea to keep the table clear of every-
thing which is not needed. For example,
tubes, a subassembly or other parts
which will not be needed for a while
can be placed in a carton on a chair
near the work table.

Cartons are very useful. One large
box can be used to hold everything if
the kit is not too large or complicated.
Or two or more smaller ones may serve.
When you finish the evening’s work,
put everything in one carton if possible
(or in two or three, if the project is a
big one). Then, put the carton(s) in a
safe out-of-the-way place.

Tools and material you may need

Tools can be grouped as essential or
useful.

Essential tools include diagonal cut-
ting pliers, long-nose pliers, gas pliers,
screwdriver (medium size) and solder-
ing tron. For some kits, other tools may
fall in the essential category. If the kit
uses Phillips-head screws, you need a
Phillips screwdriver of the correct size.
If the controls have set serews, you need
a suitable screwdriver. It is unlikely
that you’ll need more specialized tools.

The largest number of tools are in
the useful category. For example, hex-
nut drivers, fixed- and adjustable-end
wrenches, wire strippers and a solder-
ing aid. A C-clamp is handy for holding
small subassemblies during soldering.
A small vise serves the same purpose.
If the kit contains transistors, keep
several copper alligator clips on hand
to use as heat sinks. When clipped be-
tween the point to be soldered and the
transistor, the alligator clip absorbs
heat, thereby preventing damage to the
transistor.

If your kit does not include solder,
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you’ll have to buy some. Use only rosin-
core solder. Never use acid-core solder.
Acid-core solder is corrosive and may
damage components. Then, too, the
guarantee that comes with most kits is
void if acid-core solder is used. Use a
40-60 solder for best results. Pound rolls
are most economical.

Wire is usually included in the kit.
Sometimes it is cut to size; sometimes
it is not. It’s always useful to have a
little extra wire on hand. You may
make an occasional mistake in cutting
the wire.

Invariably, kit manufacturers pro-
vide all necessary hardware. Neverthe-
less, it’s advisable to have a small
quantity of 6-32 screws, about % inch
long, and 6-32 nuts. Size 8-32 bolts (%
inch) and 8-32 bolts are also handy to
have around. It’s rather annoying to
have to stop work on a kit because one
nut or bolt cannot be found. Spare
lockwashers are also helpful.
Unpacking and initial steps

When the kit is unpacked, make sure
you don’t throw out any parts with the
packing paper. Examine each piece of
packing. Save all cartons and packing
until the kit is completed and working.
If vou should have to return a kit for
repairs, the packing it came in can
usually be used.

Check the parts against the parts
list. By so doing, you make sure all
are there and you also become familiar
with the ones used. Separate the parts
according to type, and use smaller boxes
or cartons to subdivide them. For ex-
ample, if several transformers are used,
they can be put into a small carton. Of
course, the complexity and type of kit
you’re building will determine how
much subdivision is necessary.

Here’s an idea that may prove help-
ful. Buy a quantity of small envelopes.
Coin envelopes will do. Separate vour
resistors according to R number. Insert
R1 in an envelope, mark R1 and the
resistance value on the envelope. Use
one envelope for each resistor, each
marked with its reference number and
value. Then, stack the resistor en-
velopes in numerical sequence (R1, R2,
ete.). If you’re not a skilled color-code
reader, this gives you a chance to de-
termine slowly and carefully the value
of each resistor. With the R number
and value clearly marked on the en-
velopes, you’re not likely to wire in the
wrong resistor. Capacitors (except
large filters) can also be put in enve-
lopes and stacked. This makes them
easy to find when needed. All resistors
can be put in one small box, all capaci-
tors in another.

The kit manufacturer’s diagrams
show how the parts should be mounted.
Proceed in the order given by the manu-
facturer. Assembly steps have been
carefully worked out and should not be
“improved upon.” Be sure to insert tube
sockets correctly, with the keyway
pointing in the direction indicated in
the diagrams. Soldering lugs should be
correctly oriented and all parts placed
as indicated.

RADIO-ELECTRONICS
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Use a lockwasher under 6-32 and 8-32
nuts to prevent loosening. Tighten the
nuts adequately, but don’t overtighten.
If vou do, the threads of the bolt may
strip and cause a weak mechanical con-
nection. Or the bolt may break off. A
large lockwasher should be used be-
tween the volume (or similar) control
nut and the panel to prevent the con-
trol from turning. Tightening the nut
that holds the control may be difficult.
The best tool is a large hex-nut driver
with a long hollow shaft. If you don’t
own one, an adjustable- or fixed-end
wrench will do. When tightening the
nut, avoid scratching the chassis and
hold the control firmly to keep the con-
trol from turning.

Wiring and soldering

Follow the pictorial diagram when
wiring, even though you may be ac-
customed to working from a schematic.
The pictorial should be used because
parts placement is often critical. This
also holds true for lead dress.

Usually, wire connections should be
short and direct. Run leads exactly as
shown in pictorial diagrams. Don’t
make square corners if the diagrams
don’t call for them. When stripping the
wire, expose only the necessary amount
of bare wire. Always keep in mind the
possibility of a short when checking
connections. Tape or insulated tubing
(spaghetti) should be used where there
is a possibility of a short. Make sure
that a strand of stranded wire does not
protrude, causing a short. Careful
visual examination as you build the kit
is important in preventing shorts.

Often a clipped piece of wire or small
blob of solder will fall into the wiring.
Remove it before continuing with the
job. If vou don’t, you may forget to re-
nove it later or be unable to find it. The
metallic particle may cause a short as
soon as vou test the completed equip-
ment, or months later.

Connections to be soldered must be
clean—free of grease, dirt or other for-
eign matter. Occasionally, you may en-
counter enamel-covered wire which

Spread out kit components for check against

parts list before starting construction.
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Corrcct soldering pro-
cedure: a—Hook lead
on lug. Make a good
mechanical connece-
tion. b—Hold solder-
ing iron on lug. Apply
solder 10 lug. c—Good
soldered connection:
neither too much nor
too little solder.

must be soldered. The enamel must be
scraped off before soldering.

If you have no soldering experience,
the following procedure is recommended
before you start work: Examine a good
commercial soldering job—the under-
chassis of a piece of surplus electronic
equipment or a radio or TV set. Learn
what a good soldered connection looks
like. Neither too much nor too little
solder is used. The solder does not form
a large lump or ball, but flows into the
lug hole and seems to blend into the
metal.

If you have little or no experience
soldering, practice making soldered con-
nections before starting work on the kit.
Buy some inexpensive tube sockets or a
handful of soldering lugs for the pur-
pose. After making a dozen or two prac-
tice connections, you’ll find yourself get-
ting the knack and soldering will pre-
sent no problem.

The lug to be soldered must be heated
so that the solder melts when applied
to the lug. Touch the hot iron tip of the
soldering iron to the lug and hold it
there long enough to heat the lug before
applying solder. The solder should melt
onto the connection (see diagram). Do
not apply solder directly to the iron tip.
A word of caution: if the joint is too
hot or if you hold the soldering-iron tip
to the joint too long, the solder will run
and drip onto the chassis. Remove the
iron when the soldered connection looks
right.

Wire capacitors so that capacitance
markings remain visible. If the resis-
tors are marked with decimal numbers
(in addition to the color-code mark-
ings), position them so that the value
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can be read easily. This helps when
checking your work—a most important
part of kit building.

Check and double check

A kit is a well designed piece of
equipment. The construction process
may involve hundreds of connections.
If you make just one wiring error, the
equipment may not work and sparks
may fly. Should this occur, you’ll have
to check all the wiring against the dia-
grams—a rather unpleasant chore. Be-
cause you want the equipment to work
perfectly as soon as it is initially tested,
use a good checking system «as you wire
the kit. Consider the following sugges-
tions:

1. Put a check mark on the instrue-
tion sheet after each step is completed.
(This is standard practice followed by
almost every kit builder.)

2, After completing five steps, re-
check them and put a second check
mark after each step.

Here’s another idea: After each two
steps are completed, examine the steps
just performed. Then, write down the
steps performed. But, do so by looking
at the work, not the instruction booklet.
Next, compare your notation with the
instructions in the instruction booklet.
The steps you wrote and the steps in the
booklet should agree. If they don’t,
something is not right and you've
nipped an error in the bud. This method
of checking avoids the tendency to re-
peat the same error when checking.

The importance of carefully chec.iing
vour work, no matter what system you
use, cannot be overstressed. Pleasant
kit building! END

Assemble the kit on a firm table. Tape the

assembly diagram to wall above table.
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ULTRASONIC THICKNESS TESTER
is hand-size and battery-powered. Audigage
uses 2- to 4-mc carrier to measure thickness
of metals, glass and other solids with 5%
accuracy. Ceramic transducer goes against
material, indication on dial and in phones.
Because of its complete portability and small
size it can be used to inspect ships’ hulls and
on other jobs impossible to older and larger
ultrasonic thickness testers. Developed by
Branson Instruments, Stamford, Conn.

1L 2<%

TRANSISTOR TV shown by Philco is a
true portable, and can also be operated on ac.
Weighing only 15 pounds, the shaded viewing
lens gives a good picture even in sunlight.
A small picture tube plus a lens system pro-
duces “apparent image” equivalent to that seen
on a l4-inch tube, according to the manu-
facturer. The set has 21 transistors, is powered
by an Eveready alkaline battery that will oper-
ate the set for 4 hours and can be recharged
about 20 times. To charge, the battery is
simply plugged into an ordinary household
outlet overnight. It will be part of Philco’s new
Iine,

PRINTED-CIRCUIT BOARDS will carry
more information in the future, as manufac-
turers learn of technicians’ complaints of diffi-
culties servicing these units. Shown here is
a board from a current RCA portable TV set,
with part numbers and circuit wiring indicated
cn the top in white ink. Westinghouse, Philco
and others are also joining in, some even pro-
viding test points, voltages and schematics on

CAMERA ON HEAD aids medicine men
teaching car, eye, nose and throat work to
future doctors. Periscopic lens and standard
vidicon provide students with the same view
on TV receivers that the instructor has as he
examines or operates. The 18-pound camera
is too heavy to wear, so is suspended (note
chain above camera) from a counterweighted
bar which takes most of the weight while
allowing the operator considerable freedom
of movement. Developed at William and
Harriet Gould Foundation, Northwestern Uni-
versity, Chicago.
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TEST INSTRUMENTS

DON’T LET YOUR SCOPE MISLEAD YOU

Misused, a scope can do

more harm than good. Do
you know how to avoid be-
wmy trapped by yours?

By CYRUS GLICKSTEIN

HE oscilloscope is one of the elec-
tronic technician’s most reliable
and useful troubleshooting tools.
Some technicians use it regularly
for troubleshooting, others less fre-
quently. But when the going gets rough,

from a following stage. In horizontal
sweep, afc and age circuits, a fault in
the output stage can affect the opera-
tion of the input stage and be the cause
of a faulty waveform at the plate of
the input stage because of feedback.

HORIZ 0SC HORIZ OUT

the scope is usually dusted off and
hooked up to the chassis. It often pro-
vides valuable information which helps
track down difficult troubles that might
not be located by most other methods.

The oscilloscope is most helpful in
locating troubles which result in wave-
form distortion or incorrect peak-to-
peak voltages. Yet, while it is relatively
easy to use, it doesn’t provide answers
automatically. The information on the
sereen may occasionally throw the
technician off the track and cause need-
less waste of time. While the examples
cited here are from the field of TV,
the same difficulties can erop up in serv-
icing any electronic equipment.

There are three main sources of
possible difficulty:

1. Incorrect interpretation
observed waveshapes.

2. Incorrect operation of the scope.

3. Defects in the scope.

of the

Incorrect interpretation

Some of the trickiest sections of the
TV set to service are the horizontal
sweep, horizontal afc and the agc cir-
cuits. What makes them tricky is the
interaction between input and output
stages. Normally, when signal tracing
with a scope, a faulty waveform at
the plate of the first stage of a section
shows that stage to be faulty. And this
is usually so wunless there is feedback

JULY, 1959

HORIZ QUT
TRANS

Fig. 1—Horizontal os-
cillator is returned to
boosted B-plus line.

e

In these circuits, it is particularly easy
to misinterpret faulty waveforms.

In many sets, the plate circuit of
the horizontal oscillator is returned to
boosted B plus. The boost in B plus is
obtained from the horizontal output
cireuit (Fig. 1). A defect in the horizon-
tal output circuit can cause a drop in
boosted B plus. This lower voltage, in
turn, may be responsible for the de-
fective horizontal oscillator output.

The usual procedure in troubleshoot-

TO INTEGRATING
NETWORK

6AU6

[o——
SYNC SEP 150 pepf

ing with a scope is to start at the first
stage of a section and check the wave-
forms stage by stage to the output or
until a faulty waveform is found. If
a defective waveform appears in the
first stage. the usual assumption is that
the troublz is located there. Obviously,
this is not necessarily correct in the
type of bhorizontal sweep circuit just
discussed.

To make a valid check of the horizon-
tal oscillator, the plate circuit must
be connected to an auxiliary boosted
B-plus supply which provides the cor-
rect B-plus input. If it is not feasible
to disconnect the feedback to the input
stage, further waveform, voltage and
resistance checks should be made
through the entire sweep circuit before
deciding where the trouble is located.
In sets where the horizontal oscillator
is not connected to boosted B plus, the
usual procedure for making waveform
checks can be followed.

Sometimes a defective waveform is
caused by a trouble immediately after
the point being checked. This happened
in a case of horizontal instability in a

6ALS 12AU7
HORIZ AFC 33K HORIZ MVB
5 i "
S IMEG 21 Liooflcazs
3 " Sueg Toaf | T 390ut
6 j2 |7
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Fig. 2—Horizontal
afc circuit in a
Westinghouse chassis.
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TEST INSTRUMENTS

F s
TO SOUND! AUDIO IF

SIGNALS

VIDEO PIX

SIGNALS

SIGNALS

AGC
VOLTAGE (DC)

AGC BUS

AMPL VLTS

SIGNALS

—> TO SYNC AMPL

KEYED AGC HORIZ PULSES (FROM

Fig. 3—Typical video NETWORK
section of TV receiver

with keved age. =

Westinghouse Chassis V-2313. The hori-
zontal afe circuit is shown in Fig. 2. A
check at the plate of the sync separator
showed an apparently normal horizon-
tal syne-pulse waveform. A scope check
of the horizontal sync-pulse input to
the afe diodes (pins 1 and 5) showed a
completely distorted waveform full of
hash which couldn’t be synchronized.

Next, a check of the horizontal saw-
tooth input to the diodes (pin 7) showed
a waveform that was approximately
correct.

Subsequent voltage checks revealed
that capacitor C428 was leaky. The re-
sulting positive de voltage applied to
the diode plate (pin 7) made the diode
conduct continuously. The steady cur-
rent loaded down the diode and caused
move distortion at its cathode (which
was further from the trouble) than at
its plate. While the scope didn’t pin-
point on which side of the diode the
defect was located, it did indicate the
approximate trouble area.

Another example demonstrates the
same point—the trouble may not be
exactly where the first defective wave-
form is found. In this set, the picture
on the screen was too contrasty, point-
ing to possible age trouble. A scope
check around the keyed-age stage (Fig.
3) showed a mnormal horizontal pulse
input at the plate but an abnormal
waveform at the control grid. It would
be wrong to assume, on the basis of
this check, that the trouble is caused
by defective video input to the keyer
stage. Most agce faults are caused by
a partial or complete loss of age con-
trol voltage which lets the common if
stages overamplify the video and audio
if signals. The video amplifier is over-
driven, causing a contrasty picture and
a defective video input to the keyved-age
stage. But this defective input is an
effect not a cause of the trouble in the
set. The cause is often a faulty compo-
nent in the age bus.

VERT INPUT ERT INPUT ATTEN

C—g—

IST VERT

‘—} AMPL

GAIN

AGC FIlTER

VERTICAL

HORIZ SWEEP CKT)

&

Finally, the most common difficulty
in interpreting scope patterns is un-
familiarity with the waveforms to be
expected at a given stage. To minimize
difficulties on this score, the technician
must have reference material which
gives correct waveform information,
he must understand the operation of
the equipment he is servicing, and he
must know the limitations of his scope
in terms of frequency response and
similar characteristics so that he can
tell whether a normal waveshape is
being displayed.

Incorrect operation

Incorrect operation covers poor tech-
niques in the use of the scope. As
technicians gain more experience with
the instrument, they eliminate these
faults, except for an occasional lapse
every now and then.

Incorrect settings. Most incorrect
settings are immediately evident to the
technician. For example, a completely
incorrect horizontal frequency setting
gives an unintelligible waveform.
Therefore, the setting is changed until
a recognizable pattern is obtained.
Other incorrect settings are less obvious
and cause misinterpretations of the
waveform seen on the scope screen.
Too high a setting of the sync control
can cause a distorted waveform and
a lot of time can be lost troubleshooting
a good stage.

If a very large amplitude signal is
applied to a scope while its vertieal
input attenuator is set to X 1, the wave-
form on the screen may be distorted.
This occurs at any setting of the wver-
tical gain control. A glance at the
schematic will clavify why this can
happen (Fig. 4). The X1 setting in
some scopes is connected directly to
the grid of the first stage of the ver-
tical amplifier. The vertical gain control
is connected between the first and sec-
ond stages, and even if it is set to Zero,

A TO 3RD

$— VERT AMPL
2ND VERT STAGE
AMPL

Fig. 4—TFirst two
stages of a scope’s

vertical amplifier.
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it cannot keep the first stage from
being overdriven if the signal input is
too great. A waveform seen on the X1
setting muay seem distorted. Yet the
stage being checked can be normal and
the distorted waveform caused by the
incorrect setting of the scope controls.

Failure to check P-P voltage. One
other type of faulty operating technique
is fairly common—checking a wave-
form for distortion only and not bother-
ing with its peak-to-peak amplitude.
When the scope is used to signal-trace
a fault such as low output (weak
video, raster does not fill screen ver-
tically, etc), most technicians cavefully
check the observed patterns for wave-
shape and amplitude. Yet, other faults
such as sync instability can also show
up as a low-amplitude waveform rather
than a distorted one. Neglecting to
check waveform amplitude can result
in considerable delay in finding the
trouble.

Surprising as it may seem, it is
mmportant to check amplitude even if
the waveform is obviously large enough
~—it may be too large. In some sets, a
typical age fault shows up as a loss
of picture and sound, raster normal.
A scope check at the grid of the video
amplifier stage shows an apparently
normal waveform while the plate shows
a very small and distorted or no wave-
form. A lot of time can be spent trouble-
shooting the video amplifierr before dis-
covering that the input waveform is
much too large because of no age volt-
age to the if stages. The excessive video
signal, with its pulsating de component,
at the grid of the video amplifier biases
the stage close to or beyond cutoff. This
results in a loss of both picture and
sound, when the sound takeoff is at the
plate of the video amplifier. The trouble
is not in the video amplifier stage but
in the age cireuit.

Scope faults

A defective scope or faulty inter-
connections can result in a good deal
of wasted time if not spotted imme-
diately. An open scope ground lead or
failure to connect the scope ground
lead to the chassis being checked can
result in some weird waveshapes, even
through the stage being checked is
normal. If the waveshapes of a stage
look completely unfamiliar or full of
hum, check a section of the receiver
you know to be good. If the waveshapes
are normal there, the scope is OK. If
not, there is trouble in the scope, in-
correct interconnections, or incorrect
settings in the scope or the equipment
being serviced. These must be cor-
rected before the scope can bhe used for
any further troubleshooting.

This article is not meant in any way
to minimize the scope’s utility as a
servicing tool. The oscilloscope is omne
of the technician’s best tools for many
kinds of tough troubleshooting probh-
lems. Knowing how to interpret the
information the scope screen more
expertly makes the scope even more
useful and a better time-saver. END

RADIO-ELECTRONICS
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IGNAL injection is a commonly
used audio circuit servicing tech-

nique. The usual signal injector

is an audio signal generator. But
it is sometimes annoying to use. It has
to warm up, you have to attach a probe
—time-consuming tasks. For speedy
signal injection, try a portable unit. The
one described here measures only 1 x
2% Inches, is completely self-contained,
and goes into operation at the push of
a button.

Two transistors are connected in a
multivibrator circuit (see Fig. 1) in
which the feedback signal is fed from
the collector of each transistor to the
base of the opposite one. Emitters are
connected directly to the positive side
of the battery supply—Ilimiting resistors
are not used. Base-return resistors,

P8 SW CK722(2)
ES SR R2
268\/ ag 47'( PROBE
|(———4~

RI, 2—4,700 ohms, V/; watt, carbon

Cl, 2, 3—.01 pf, disc ceramics, 600 volts

S—see Fig. 2

Yi, 2—CK722

BaHery, 2 mercury cells, 1.34 volts (Mallory
RM&30R or equlvalen )

Machine screw, 4-36, 2!/ inches long

Machine screw, 4-36, 3 inches long

Blank washers, Micarta or fiber, I/6 thick
(to fit dusf cover) (2)

Dustproof case (used to package small screw and
nut attachments) approximately 1 x 2/, inches

Solder lug

Miscellaneous hardware

Fig. 1—Simple multivibrator cirenit of
the miniature tone oscillator.
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TEST

NOISE
SQUIRTER

Two-transistor audio

generator with a built-in

probe fits in the palm of

your hand, makes an excel-
! lent audio troubleshooter

INSTRUMENTS

By IRVIN C. CHAPEL

A switch on the

which are normally used to generate a
bzas voltage, are not necessary in this
circuit. Collector current is limited to
a very small value by the near-cutoff
characteristics of CK722’s, This is un-
usual, but practical when transistors
are used instead of vacuum tubes.
Basically, the circuit is a free-running
multivibrator. One transistor is driven
from the saturated-current condition to
current cutoff by the other transistor.
The frequency of this alternation is the
fundamental audio tone produced by
the Noise Squirter. The oscillator’s
output is fed to the probe affixed to one

_ SOLDER LUGS

.
BOTTOM SECTION OF 3 .
PLASTIC CASE ~ @@@
£\

PROBE TIP @\)W‘

INSULATING TAPE

“~GROUND LUG

Wwww.americanradiohistorv.com

CELL HOLDER INSULATOR
CONTACT SPRING-

RIVET-

TIiE ROD™,

LOWER DISC

end of the Sguirter.
other end turns the unit on and off.

To build one

Construction of the unit is divided into
four parts: making the upper disc; mak-
ing the lower disc; mounting resistors
and capacitors; testing and assembling
in its case (see Fig. 2).

The upper disc is a Micarta or fiber
washer about 1/16 inch thick that will
fit inside the dustproof case. The cell
holder is mada from thin tin-can stock
—use a strip % inch wide and 1%

(Continued on page 68)

CAP
TOP SECTION OF PLASTIC CASE
PUSH BUTTO

CELL HOLDER

SOLDER
"CELL HOLDER BASE

g —.

| % UPPER DISC
A
v p
/?"/2" INSULATING TAPE
.
Fig. 2—Construction

details for the Noise
Squirter.
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easiest bUIldIng

and %’

finest quality
are yours with...

HEATHKIT

every kit maker claims fo be
better ... here is why HEATHKIT
continues to be the world’s BEST!

(VM In hole A insert the 3/8" rubber grommet

¢ ) In hole B insert the 1/2" rubber grommet

( ) In hole C install the transistor
#3 lockwashers, and 3-48 nuts

ocket, as

{ ) In hole D install the osciliator coil mar,
clip, as shown in Detail 2. orienting !
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BEST INSTRUCTIONS

Recognized by leading consumer research organizations as the tops in
the field of kit construction manuals, the Heathkit step at a time instructions
leave absolutely nothing to question. Giant size pictorial diagrams and
everyday, non-technical language make every Heathkit easy for anyone to
build. No electronic or soldering experience is required; the Heathkit
manuals teach you the right way to do a professional job the first time.

BEST QUALITY

Only top quality, name brand parts go into Heathkit equipment assuring
you of a finished product unsurpassed in performance, dependability and
endurance. Rigid quality control standards are maintained at the Heath
factory; all Heathkits are conservatively rated; no Heathkit performance
claims are made that are not thoroughly proven and tested under the most
stringent laboratory conditions. You can see as well as hear the quality of
Heathkit . . . the neat layout, the sturdy panels and cabinets, the rugged,
accurate parts . .. and when you're finished, the incomparable performance
of your Heathkit . . . unmatched anywhere.

BEST ENGINEERING AND STYLING

The latest developments in circuitry and components are combined into
Heathkit equipment that is designed from the start to be beginner built.
The Heath engineers, first in the field of kit engineering, are constantly at
work creating ever-easier paths to the best in kits for beginner building.
New kits from the Heath laboratories are proof-built by beginners to field
test the clarity of instructions, ease of physical assembly, and the attain-
ment of advertised specifications.The praise-winning styling of all Heathkit
equipment is universal in appeal, function, beauty.

HEATH COMPANY

Benton Harbor, Michigan
[[ ) a subsidiary of Daystrom, Inc.
—/

RADIO-ELECTRONICS

WwWWwWWw.americanradiohistorv.com
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HI-FI STEREO SYSTEM KIT

For the first time anywherc . . . a stereo-kit package, ready-to-play
after only a few hours assembly time and complete with cabinet, stereo
amplificr, stereo record changer, bass woofer and stereo speaker wings.
And the unbelievably low price scts an unprecedented record for
stereophonic systems of this quality anywhere on the market. One of
the factors behind this phenomenal achievement is the introduction
of the revolutionary stereophonic “sum and difference” amplitier used
in this kit—licensed in kit form exclusively by Heath Company from
CBS Laboratories. This unique development in audio science employs
a new principle of stercophonic reproduction. The single chassis am-
plifier scparates the individual sterco channels by utilizing the sum
and difference of the total signal and dirccting the sound to the appro-
priate right and left channels, reproduced by the stereo wing speakers.
The centially located woofer reproduces the non-directional bass fre-
quencies. The result of this modern sterco reproduction is a breath-
taking experience of sound coming to you with depth and direction
seldom achieved by conventional stereophonic methods. The beauti-
fully styled console cabinct houses the stereo amplifier, stereo record
changer and low-frequency woofer. Controls on the handsome black
and gold amplilier panel consist of: on-off switch, bass and treble tone
controls, input selector switch and level balancing control. The new
CBS sum-and-difference or matrix-type circuit employs only four tubes
and is extremely easy to assemble. The woofer, mounted behind the
attractive grille cloth, is a high compliance 8” spcaker capable of 30
cycle response when housed in the acoustically designed ducted-port
enclosure. The specially designed crossover employs a dual bass-mixing
250 cycle network. The twin stereo speakers arc 6” x 9” extended range
dual cone oval speakers. The completely automatic, four speed record
changer employs a ceramic stereo cartridge with micro-groove dia-
mond stylus capable of obtaining the best froin the latest sterco or LP
monophonic recordings. A 45 RPM spindle is also included for 45
RPM monophonic or sterco records. Scparate inputs arc provided
for AM/FM tuners or multiplex. Both in styling and performance,
the all-new SD-1 Stereo offers you the greatest Heathkit value in
years. Shpg. Wt. 88 Ibs.

JULY, 1959

THRILL TO A NEW DIMENSION
IN STEREO SOUND

BRAND NEW!'!
a complete Heathkit Stereo “Package”

HEATHHIT SD-1 B (birch
or SG-1 M (mahogany)

$179°5
(cabinet legs included;
end tables not included)

* Complete—No “Extras’ to Buy
* Revolutionary Stereo Amplifier

* Assemble in Just a Few Hours From Easy Step-
By-Step Instructions

Beautifully Styled Cabinetry

* Stereo Sound With Such kmpact You'll Find It Hard
to Believe!

SPECIFICATIONS —-Overa!l System Frequancy Responsa: %5 db, 30-16.000 ¢ps.
Amplitier: (push-pull conditions except wherw specified). Power versus Distortion: 10
walts, less than 3 % THD from 30-16.000 cps. @ watts, less than 2% THD from 30-1€,000
cps. 1 watt, fess than 0.7% from 30-16,000 cps. Peak Power: 20 watis: Mid-ranae indi-
vidual channel power, 5 watts. Frequency Response: Tuner input. lone conlrols in mid-
position. 1 watt level, +1 db, 30-16.000 cps. Ceramic cartridge input—equalized for
RIAA characteristics. Input Sensitivity: 0.1 vait at 1000 cps *0 each tuner input for 10
watt output. Hum and Noise: 70 db below 10 walt level with inputs shorted. Channel
Separation ai Significani Frequenci (2 watt lavel on operating side). 250 cps—29.C db.
1 ke—34.Cdb .2 kc—35.0 db. 2 kc—35.0 db. 5 k:—36.0 db. 8 k¢—37.0 db. 12 kc—35.0 db.
16 kc—29.0 db. Overail Channe! Separation: using RCA test record #1427-1, cartridge
supplied, 1000 cps, 20 db. Bass Tone Control 50 cps: accen‘uation 8 db. Attenuation
9 db. Treble Tone Control 10 ke: accentuation® db. Attenuation 7 db. Power Require-
ments: 117 volts. AC, 60 cycles, 75 watts. Cros: over Network: crossover freq.—250 cps.
Attenuation rate 12 db per octave. Power ratinc—5 watts per channel. Changer: speeds
—16, 33%4. 45, 78 rpm. Cariridge: ceramic stereo, out-of-phase connected (.0008" dia-
mond styius). Cabinets: dimensions—main cabinet, 30" wide x 34}4" high x 157 deep.
Satellite speaker, 144" wide x 8" high x 64" deep.

EASY TIME PAYMENTS

The thrills of stereo sound from this New Hcathkit Stereo System
<¢an be yours NOW .. . while you.pay in easy installments.

61
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a complete line of stereophonic and monophonic

SPECIFICATIONS—Tape Speed: 7.5and 3.75" per second. Maxi-
mum reel size: 7°. Frequency response: (record-L'ayback): 2.5 db,
30-12,000 cps at 7.5 IPS. £2.5 db, 306,500 cps at 3.75 {PS.
Harmonic distortion: 1% or less at normal recording level; 3% or
less at peak recording level. Signal-to-noise ratio: 50 db or better,
reterred 1o normal recording level. Flutter and wow: 0 RMS at

7.51PS, 0.35% RMS at 3.75 (PS. Heads (3): erase, record, and in-line
tereo playback. Playback equalization: NARTB curve, within +2
db. Inputs (2): microphone and line. Input impedance: 1 megohm.
Outputs (2): A and B stereo channels. Output levels: approximately

2 volts maximum. Output impedance: Approximately 600 chms
(cathode followers). Recording leve! indicator: professional type
b meter. Bias-erase frequency: 60 ke. Timing accuracy: *2%
Power requirements: 105-125 volts AC. 60 cycles, 32 watts. Dimen.
sions: 15%" W. x 134" D. total height 103". Mountina: requires
minimum of 84" below and 1}4" above mounting surfacc. May be
operated in either horizontal or vertica! position.

NOW! FULL STEREO CONVERSION
FOR TR-1A OWNERS

MK-4 Half-Track Stereo Conversion Kit: Mod
monaural tape recorder to include functior

1ape preamplifier, a stereo head array plus com
instructions {0 convert TR-1A to TR-TAH.
MHK-5 Quarter-Track Stereo Conversion Kit: Modif

ne taoe recorder include fun n of rec

back arter-track stereo. Allows r olh ways o
andard tape for twice the playing time or four time

ti wit hor recordings.

a ifier, a stereo head array plus compon

10 convert TR-1A to TR-1AQ.
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t of record an
back of li-track stereo progra terial. Consists of a

Tape Recorders

Field Tested for One Year

NEW PROFESSIONAL-TYPE TAPE RECORDER KITS

Designed to take their place in the finest of hi-fi systems, the ne?v models TR-1C and
TR-1D Tape Recorders will provide superb performance for years to come. These com-
pletely field tested, precision engincered instruments provide monophonic record and
playback in the TR-1C or monophenic record and playback plus stereo playback in
the TR-1D.

The mechanical assembly, with fast forward and rewind, is completely finished and
adjusted—you build only the tape amplifier. Easy to assemble, the amplifier features
two circuit boards which virtually eliminate wiring errors and assure the high stability
necessary for consistently good results.

Low noise EF-86 tubes in input stage and push-pull bias erase oscillator assure maxi-
mum freedom from hum and noise in recording and playback.

Two inputs are provided (mike and high level line) for recording from microphone,
preamplifier, tuner, phono, or TV. In the TR-1D, a separate playback channel with
cathode follower output is provided for each sterco track—onc of the stereo ghannels is
used for monophonic playback.

Separate record and playback heads and amplifiers allow monitoring from tape while
recording. Built-in sound level meter indicates proper recording level and bias for top
quality recordings. A pause control allows instant starting and stopping of tape for
accurate cueing and tape editing. Kit includes counter for cueing and editing case.

The precision tape mechanism features heavy duty fan cooled motor, balanced fly-
wheel, long-life bearings, and positive acting braking system. Push button provides instant
selection of 3% or 74 IPS tape speed. Safety interlock on record switch minimizes the
possibility of accidental erasing. The handsome styling includes plastic escutcheon in
soft gold mounted on semi-gloss black panel with black knobs with gold inserts. Complete
instructions provided for assembly and operation. This outstanding kit offers a combina-
tion of features found only in higher priced professional tape decks selling for $350 to $400.

MODEL TR-1C Monaural Tape Oeck: Has all features of model TR-1D with the exception of
stereo playback. Shpg. Wt. 30 ibs.* $1 5995

MODEL TR-1D Stereo Tape Oeck: Provides monaural record and playback and stereophonlc $1 6995
playback of the pre-recorded tapes (stacked). Shpg. Wi. 30 ibs.

MODEL C-TR-1C Conversion Klt: Converts modei TR-1C to include stereo function of model

TR-1D. s' 995

NOW! TWO NEW STEREO-MONO TAPE
RECORDERS IN THE TR-1A SERIES

Our most versatile tape recorder kit, the model TR-1A now can be pur-
chased in any one of three versions. You can buy the new half-track (TR-
1AH) or quarter-track (TR-1AQ)) versions which record and play back
stereo and monophonic programming, or you can buy the original monaural
version (TR-1A) and add either half-track or quarter-track stereo provisions
later using the MK-4 or MK-5 Conversion kits. The tape deck is extremely
simple to assemble and uses precision bearings throughout the rugged
mechanism assuring long and faithful service. One control lever selects all
tape handling functions on the deck, greatly simplifying operation. Speeds
of 7.5 or 3.75 1S arc available. Flutter and wow arc held to less than 0.35%.
Each tape preamplifier features NARTB playback equalization, scparate
record and playback gain control, cathode follower output and provision
for mike or line input. Record level is indicated on “magic eye” tubc. A
safety interlock is provided to mninimize accidental erasure of tape. Filament
balance control allows adjustiment for minimmum hum level. Cathode fol-
lower output froin playback channel is approximately 600 ohms impedance.
Two circuit boards are used for easy assembly. Supplied with attractive
vinyl-clad steel cover in black leather texture, with inlaid gold design. Tem-
plates and instructions provided for panel mounting or equipment en-
closure installation.

NOW AVAILABLE IN THREE MODELS!

MODEL TR-1A: Monaural record/playback with fast for-

ward and rewind functions. Shpg. Wt. 24 ibs $9995

TR-1A SPECIFICATIONS- -Frequency Response: 7.5 IPS & 3 db 50-12,000 ¢ps. 3,75 IPS *3
db 50-7,000 cps. Signal to Noise Ratio: Better than 45 db below tull cutput of 1.25 volts /channel.
Harmonic Distortion: L than 2% atfull cutput. Bias Erase Frequency: 60ke {(push-pulloscillator).

MODEL TR-1AH: Monaural and half-track stereo record/playback with
fast forward and rewind functions. $ o5
Shpg. Wt. 35 Ibs. 149
TR-1AH SPECIFICATIONS—Frequency Response: 7.6 1PS %3 db 40-15,000 cps. 3.76 IPS *
db 40-10,633 cos Signal to Noi i toutpul of 1 volt jchannel. Harmonic Dis-
tortion: L than 2% at full output. Bias Erase Freg cy: 55 ke {push-pu ator.
MODEL TR-1AQ: Monaural and quarter track stereo with record /playback
fast forward and rewind functions. $ 95
Shpg. Wt. 35 Ibs. 149
TR-1AQ SPECIFICATIONS-Frequency Response: 7,5 {PS +3 db 40-15.000 ¢ps. 3,75 IPS +3
db 40-10,000 cps. Signal to Noise Ratio: 40 db below full outpul .75 voits /channel. Harmonic Dis.
tortion: Less than 2% at ful! output. Bias Erase: 55 kc {push-pull oscillator).

RADIO-ELECTRONICS
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monophonic or stereo Hi-TFi

MODEL FM-4

) $349s

SPECIFICATIONS Tuning Range: 88—108 mec. Quieting
Sensitivity: 2.5 uv for 20 db of quieting, 3.5 uv for 30 db of quieting.
25 uv for maximum quieting (48 db). IF Frequency: 10.7 mc. Image
Ratio: 45 db. AFC Correction Factor: 75 ke per volt. AM Suppres-
sion: 25 db. FrequenCy Response: 2 gb 20-20,000 cps. Harmonic
Distortion: Less than 1.5%, 1100 uv, 400 cycles 100% modulation.
Intermodulation Distortion: Less than 1%, 60 cycle and 6 ke mixed
4:1 1100 uv, 30% modulation. Antenna: 300 ohms unbalanced.
Output Impedance: 600 ohms (cathode follower). Output Voltage:
nominal .5 volt (with 30% modulation, 20 uv signal). Power
Requirements: 105-125 volts 50/60 cycle AC at 25 watts. Overall
Dimensions: 4)4" H, x 134" W. x 54" D.

MODEL PT-1

sg8Q°s

MODEL BC-1A

82695

HIGH FIDELITY AM TUNER KIT (BC-1A)

Delivers AM broadcast reception comparable to
FM quality. Feamres a special detecior using
erystal diodes and broad-band IF circuits for low
signal distortion. Prealigned RF and IF coils elimi-
nate the need for special alignment cquipment.
Sensitivity better than 3 microvolts for one volt out-
put. Two output levels provided. Built-in power
supply. Specia! anteana supplied, also provision for
outside antenna. Shpg. Wt 9 Ibs.

== : - MODEL FM-3A
g 0 267
HIGH FIDELITY FM TUNER KIT (FM-3A)

Featuring broad-banded circuits for full fidelity and
better than 10 microvolt sensitivity for 20 db of
quieting, the IFM-3A pulls in stations with clarity
and full volunie. Incorporates stabilized temperature
compensated oscillator, built-in power supply, pre-
aligned [F transformers and ratio  detector. The
pre-assembled tuning unit is pre-aligned. Two out-
put levels provided. Shpg. Wt. 8 Ibs.

¢
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Program Sources

NEW HIGH FIDELITY FM TUNER KIT (FM-4)

This superbly designed unit incorporates advancements in circuit design with
features asked for by hi-fi fans cverywhere. Better than 2.5 microvolt sensi-
tivity, automatic frequency control (AFC) with defeat switch, flywheel tuning
and prewired, pre-aligned and pretested tuning unit . . . bring you the finest
in FM listening entertainment. The exceptionally clean chassis layout, pre-
aligned IF transformers and the prewired, pre-aligned tuning unit insure
ease of construction with no further need of alignment after the unit is com-
pleted. The five tube circuit features a generous power supply utilizing a
silicon diode rectifier for cool running operation and low power consumption.
The attractive styling of the FM-4 features a vinyl-clad steel cover with
leather-like texture, soft black front panel, set off with brushed-gold trim
and new soft cvenly-lit dial scale. A multiplex adapter output is provided.
Feature for feature the FM-4 offers the most outstanding dollar value in FM
entertainment available today. Shpg. Wt. 8 Ibs.

MONOPHONIC-STEREO AM-FM TUNER KIT (PT-1)

Qutstanding features in both styling and circuitry are combined in this 16-
tube deluse sterco AM-FM combination tuner to bring you the very finest
of program sources for your listening cenjoyment. Features include three
printed eircuit boards for easy construction and high stability—wired, pre-
aligned 3-tube FM tuning unit—built-in AM rod antenna—tuning meter

automatic frequency control (AFC) with on-off switch—and (lywheel tuning.
Other features include variable AM bandwidth, 10 ke whistle filter. tuned-
cascode FM front end, FM AGC and amplified AVG for AM. AM and FM
circuits are separate and individually tuned so they can be used simultane-
ously for stereo applications. Cathode follower outputs with individual level
controls arc provided for both AM and FM, with a multiplex adapter output
provided. A tuning meter and flywheel tuning combined with two cdge-lit
slide rule sciles provide effortless tuning. Styling features vinyl-clad steel
cover in black with inlaid gold design and soft black, rigid die-cast panel get
off by brushed gold trim, black knobs with gold inserts. Shpg. Wt. 24 Ibs.

AUTOMATIC HI-FI RECORD
CHANGER KIT (RP-3)

Combining automatic convenience
with turntable quality through
unique and simple design the
Heathkit RP-3 handles your rec-
ords with the finest of care for full
fidelity reproduction. The unique
“turntable pause” feature during
change cycle and smooth friction
clutch start prevents record damage. Proper weight distribution and low
pivot point friction of thc tone arm minimize arm resonance, tracking error,
and record wear. All record changer kits come cquipped with changer base,
stylus pressure gauge, 45 RPM spindle, and necessary wirc.

STEREO MODEL RP-3S: Equipped with Shure diammond stylus magnetic
cartridge providing [requency response of +4 db from 30 to 14,000 CPS.
Shpg. Wt. 19 Ibs. $74.95
MONAURAL MODEL RP-3-LP: (monaural microgroove recordings only):
Equipped with Fairchild Magnetic diamond stylus cartridge.

Shpg. Wt. 19 Ibs. $74.95
MONAURAL MODEL RP-3: Features a GE VRII magnctic cartridge with
diamond LI and sapphire 78 stylus. Shpg. Wt. 19 lbs. $64.95

SPECIFICATIONS—Operates from: 105-130 voits 80 cycles. Wow and Fiutter: Less than 0.18% peak at 33-1 13
RPM. Turntable Speed: Accurate within +£2%. Change Cycle: Completed in @ seconds. Dimensions: 134" wide
x 127 deep. 5 above and 3" below mounting board. Motor Type: 4 Pole hum shielded. Type of Drive: Friction.
Record Speeds: 4 speeds. Automatic and manual 331 /3, 45, 78 RPM. Manual only—16 RPM. Variations in
Tracking Force: Less than 0.9 gram from first record to tenth record. Controls: "ON-OFF" switch. Manual
Reject. "'Speedminder" (automatic speed selection and indexing). Manual speed selector (4 speed). Finish:
Midnight Gray. Base: Maple (untinished). Mounting Board: Birch (unfinished).
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a complete line of monophonic and stereo

Hi-Fi Amplifiers

NEW LOW COST STEREO AMPLIFIER KIT (SA-3)

The answer to budget cost sterco is now found in the all-new Heathkit SA-3 Stereo
Amplifier. All the convenience of complete dual channel control can now be yours
at a fraction of the cost of comparable cquipment. The high level preamplifier
scction of the SA-3 provides complete control for both channels. Ganged tone con-
trols provide convenient “boost” and “‘cut” action for base and treble while dual
concentric volume controls make possible precise channel balancing. A channel
reversing switch and a speaker phasing switch allows optimum performance. Two
scparate inputs are provided for each channel to accommodate ceramic cartridge

MODEL SA-3 phonographs, AM-FM tuners, or tape recorder. Program source may be re;_)rodu(‘cd
in cither monophonic or sterco form. A really big package of sterco performance
m $2 995 for the small investment!
SPECIFICATIONS—Power Output: 3 watts per channel. Power Response: &1 db 50 cps—20 ke at 3
watts output. Total Harmonic Distortion: less than 3% 60 cps—20 ke. Intermodulation Distortion: less than

2% at 3 watts output using 60 cycle and 6 ke signal mixed 4:1. Hum and Noise: 65 db below full output.
Controls: dual clutched volume, ganged treble, ganged bass, 7 position selector, speaker phasing switch.
on-off switch. Inputs: (each channel) tuner, crystal or ceramic phono. Outputs: (each channel) 4, 8 and
16 ohms. Finish: black with gold trim; Dimensions: 12/4” W. x6%" D. x 3%" H

NEW “ECONOMY’'' 3 WATT AMPLIFIER KIT (EA-1)

More than enough for room filling volume . . . ideal for getting started on a low
cost individual component syvstem. Designed for use with ceramic cartridge record
plavers, tuners, tape recorders, ctc. Built-in preamplifier provides you with all the
necessary tone and volume controls for adjusting the sound reproduction to your
personal taste. Smart appearance, quality components, assemble it in a few hours

MODEL EA-1 for vears of trouble-frec enjovment. Shpg. Wt. 7 lbs.
SPECIFICATIONS Power Quiput: 3 walts. Input Sensitivity: 100 mv for 3 watts outout. Power Re-
$1 595 sponse: 60-20,000 cps with less than 3% iotal harmonic distortion at full output. Frequency Response: +3
r db. 20-40,000 ¢ps at 0.5 watt output. Hum and Noise: 70 db below ull output. Power Supply: transformer
operated full wave rectitier, Inputs (2): crystal or ceramic phono cartridge. tuner, Output Impedance: 4,

8 and 16 ohms. Dimensions: 3%4" H. x 94" W. x 6" D.

NEW! 14-WATT HI-FI ECONOMY AMPLIFIER (EA-3)

From HEATHKIT audio labs comes an exciting new kit . . . New Styvling, New
Features, Brilliant Performance! Designed to function as the “heart” of vour hi-fi
system, the EA-3 combines the preamplifier and amplifier into one compact pack-
age. Providing a full 14 watts of high fidelity power, more than adequate for
operating the average system, the EA-3 provides all the controls necessary for pre-
cise blending of musical reproduction o vour individual taste. Clearly marked
controls give vou finger-tip command of bass and treble “boost” and “cut’ action,
switch selection of three separate inputs, “on-off” and volume control. A hum
balance control is also provided.

MODEL EA-3 NOTE THESE OUTSTANDING SPECIFICATIONS: HARMONIC DISTORTION, less than 2% (20
cps-20 k) at 14 watts. | M. DISTORTION, less than 1% (60 and 6,000 ¢ps, 4:1) at 14 watts. FREQUENCY

$2 995 RESPONSE, 20 ¢ps-20 ke, +1 db at 14 walts, HUM & NOISE, mag. phono input, 47 db below 14 waits, tuner
and xtal phono input, 63 db below 14 walts.

PREAMPLIFIERS POWER AMPLIFIERS

Model UA-1 "Universal'' hi-fi 12-watt amplifier kit. 13 Ibs.. ... ... ... L....$21.95
Model VW-4AM Single Chassis 20-watt hi-fi amplitier kit. 281bs.. .. .. .. ... .$39.75
Model W-3AM Dual Chassis hi-fi 20-watt amplifier kit. 23 ibs.. .. .. cee. .. 94975
b ] =100, (BRTE Mode! W.7M "Extra Performance' hi-fi 55-watt amplifier kit. 28 lbs.. .. .. . .. $54.95
S SUC LD S g B B Model W-5M high fidelity 25-watt amplifier kit. 31 1bS... ... ........... ... $59.75
Model SP-2 Mono-Stereo (2 Anaal mixer) Model W-6M high fidelity 70-watt ampiifier hit. 52 1bs.. .. ... ..... ... ... .. $109.95
Preamplitier kit. 15 Ibs, .. .. . $56.9%
Model SP-1 Smgle Channel version of SP-2,
T1S) (Il — ) === ) IR o 3 $37.95 SPEAKER SYSTEMS ~

Model SS-3 “Basic'' fIr hi-fi speaker system kit

--------------------------------- 261DS. . ... . 834,95
Model $S-2 "Basic Range'' hi-fi speaker system |
P 25 (o b @ o O, L o 7 ey ( $39.95 |
Model SS-18 "Range E: lendmg" hi-fi spea!mr it
system kit. B0 ibs. ... .. .. ...$99.95 '
Model HH-1 "Legato'' hi-fi speaker system hit. 195 1bs, . .............. ..$299.95
HEATH COMPANY, Benton Harbor, Michigan
‘a subsidiary of Daystrom, Inc.
64 RADIO-ELECTRONICS
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NEW: Heath Now Puts 2-Way Radiotelephone Communications in Reach of Everyone

Citizen's Band Transceiver Kit

NEW: No Radio Operators License Mecessary!

® Designed to meet all FCC requirements for
new 11-meter "Citizens Band'" class D

operation,

® Any U.S. citizen 18 or older eligible for

hcense,

® No theory to study—no tests to take,
® Hundreds of uses in business or pleasure,
® Top quality components—proven perform-

ance—easy to build,

SPECIFY FREQUENCY CHOICE

CLASS D CITIZEN'S BAND FREQUENCIES

26.865 mc 27.035 mc 27,115 mec 27.185 me

26.?;2 mc 27.055 me 27.125 mc 27.205 me = e

26.185 mc 27.065 mc 27.135 m« 27.215 me | ———
27.005 mc 27.075 mc 27.155 mc 27.225 me MODEL CB-1

27.015 mc¢ 27.085 mc 27.165 mc *27.255 mc Includes transceiver, 95
27.025 me 27.105 me 27.175 me microphone, and 4 2

*This channel shared with Class C Radio Control.

special power cords,

First and only kit of its kind . © . designed to meet all FCC requirements for two-way radio tele-
phone communication on new class D 11-meter “citizens band” . . . any U.S. citizen eighteen or
older eligible for license . . . no code test, no radio theory exams, no knowledge of specialized
operating procedures required . . . just fill out simple form included with kit and mail to FCC
for registration. The Heathkit CB-1 Transceiver is light, compact, simple to assemble, easy to
use. Buy two or more units, have your own communications system . . . talk with family, friends,
associates from your car, home, boat or office . . . cover distances from one to ten miles depending
on location and type of installation (extensively field tested). A flick of a switch selects “transmit”
or “receive” while single receiver tuning control selects any of 23 assigned channels . . . third
knob controls volume and turns set on and off. With separate vibrator power supply available
from Heath, along with two special power cords included with kit, you can convert transceiver
from fixed location at home or office to mobile operation in cars, boats, etc., in minutes, after
initial installation, with no tools or adjustments. Therc's a Heathkit aceessory antenna for any
application, mobile or fixed. Kit comes complete with microphone, station identification card
which fits in plastic window at end of cabinet, all pertinent FCC regulations and application
forms, a sheet of adhesive-back letters and numbers to affix call letters in space provided on front
panel, and crystal for one channel. Specify your frequency choice or we will supply crystal of
appropriate frequency. The famous Heathkit quality coupled with the market-shattering low
price of this kit make it truly a valuc of a lifetime. Shpg. Wt. 10 Ibs.

SPECIFICATIONS —Receiver Type: Superregenerative detector w/rf stage. Power Inpul: 5 watts to plate of final RF
amplther (FCC maximum). Transmitter Frequency Control: Third overtone type quartz erystal operating within 0.005% of
marked channel frequency between 32 F and 140 F. Modulalion: AM plate modulation automatically timited to tess than
100% (FCC reaquirements). Power Supply: 117 V 50/60 cycle, AC. 6 V battery using Model VP-1-6 Vibrator Power Supply or
12 V battery using Heathkit VP-1-12. Power Requirements: 117 volts 50 /60cycle AC 35 watts; 6 V battery w /VP-1-6, 6.5 amps. ,
12 V battery w/VP-1-12, 4.0 amps. Total B 4 requirements, 260 volits at 60 ma: total heater requirements, 6.3 volts at 1.8
amps. or 12,6 volts at 0.9 amps. Power Rectifier: 2 silicon diodes in full wave voltage doubler circuit. Microphone: Combi-
nation hand-held and desk type, ceramic element, plastic case. with cord and connector, RF Output Impedance: 50 chms.
Speaker Size: 4 Inch (round). Undistorted Audio Power Output: Approximately 1 watt, Line Cords: Two supplied, one for
AC operation. one for battery operation, Power circuits automatically switched when appropriate fine cord is plugged in.
Cabinet Dimensions: 8" H. x 6" D. x 9%~ W.

MODEL CO-1

TRANSISTOR PORTABLES
.« . and other Do-It-Yourself Hobby Kits

Model XR-1P Transistor Portable Radio kit. . 61bs, .. ... ... .. $29.95

$795 Model CR-1 Crystal Radio kit.. 31bs........................... $7.95
T S Model BT-1 Battery Tester kit.. . 21dbs.............. . .......... $8.50
NE::Ieir::Aur:SISTOR CODE Model ET-1 Enlarger Timer kit...31bs................... .....$11.50
PRACTICE OSCILLATOR KIT Model BR-2 Broadcgst~Band _Re.cewer kit. .19 ibs...(less cab.)..$18.95
(CO-1) Model RC-1 Professional Radiation Counter kit.. .8ibs.......... $79.95
Your best buy in a high quality code
oscillator, the CO-1 is ideal for Boy
Scouts or beginning radio hams. Prac- MARINE KITS ...
tice code by authentic CW tone or For Fun and Safety Afloat
bhr?k,er hgh.t' P Saleicts bux.“-m Model DF-2 Two Band Transistor Radio Direction Finder kit
speaker or light. Contactor provided 9 ibs . 9.95

for practice keving or any standard
key can be connected. Gompletely

transistorized for long battery life: Madel FD-1-12 Fuel Vapor Detector kit (12v.}...4 Ibs
Powered by two standard flashlight Model MC-1 Marine Battery Charge kit.. . 161bs., . . ...
batteries. Batteries included. Shpg. Model PC-1 Power Converier kit.. 81ibs.. ... ... ...

Wt. 3 ibs.
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Model FD-1-6 Fuel Vapor Detector kit (6 v.).. 41ibs.............

ANTENNAS

MODEL CBU-1 “UTILITY'* ANTENNA

Low cost, portable antenna for CB-1 Transceiver
for temporary installations, mobile or fixed. where
maximum coverage 1s not required. Rugged clip
for mounting on eaves-trough of house or rain gut-
ters of cars, trucks. etc. Bracket supplied for
mountng on transceiver or any flat surface. 45147
base-loaded, antenna with 12° connecting cable
comes complete, ready to use. Shpg. Wt. 3 lbs
$9.9

MODEL CBM-1 ‘‘MOBILE' ANTENNA

For CB-1 Transceiver permanent mobile installa-
tions where greatest coverage is desired. Easy to
install double chain-type bumper mount spring
base—no cutting or drilling. Easily adapted to
boats, etc. 14 wave whip antenna approximately
9" from mounting surface 10 tip—supplied with
clip for securing in semi-horizontal position to clear
obstructions. Kit is complete with 102" whip in 2
sections, 15° connecting cable and all necessary

hardwarc. Shpg. Wt. 7 lhs,

$19.95

MODEL CBF-1 “‘FIXED LOCATION"
ANTENNA

A 14 wave “ground plane” type antenna for CB-1
Transceiver using 4 radial elements as the “‘ground
plane’” and | vertical element as the radiator. Ex-
cellent coverage, essentially non-directional, mak-
ing it ideal for communications between fixed and
rmobile units. Antenna measures 9 47 from bottom
of mounting bricket to top of vertical radiator.
Radial length 97, Kit is complete with 507 con-
necting cable and easy to install mounting clamp.

Shpe. Wt. 7 Ibs. $19.95

POWER SUPPLIES FOR
MOBILE USE OF CB-1:

MODEL VP-1-6 Vibrator Power Supply kit for
6 volt batteries. Shpg. Wt. 4 lbs.

$7.95
Model VP-1-12 Vibrator Power Supply kit for
12 volt batteries. Shpg. Wt. 4 Ibs.

$7.95

............ $24.95 MODEL DF-2

65


www.americanradiohistory.com

66

MODEL IA-1A p
$5995

® A Fraction of the Cost of Comparable Instruments

® Shows ""Picture’ of Entire Ignition System Performance

on Cathode Ray Screen

® Shows Primary or Secondary Circuit Patterns

® "Trouble-Shoot" Complicated Ignition Faults in Minutes

A revolutionary development in the automotive tune-up field. Heathkit
offers the small garage owner, service station operator or hobbyist an
ignition analyzer with qualities and features of scopes costing several
times as much (comparable to instruments costing as mirch as$750.00).
The savings you realize through do-it-yourself kit assembly are only
part of the storv. Heath engincering know-how and tremendous
huving power play an important role in keeping prices at rock bottom.
Yet, this scope, as with all Heathkits, is designed to be “heginner
buili”. A (ew hours of your spare time . . . and you're in business.
I'he 1A-1A lets you check the complete ignition system ol an anto-
mobile in operation by merely connecting 1wo leads to observe the
tell-rale spark patiern of the cylinders. Can be used with the car under
load and in motion by adding a vibrator power supply. Shows condi-
tion of coil, condenser, points, plugs and ignition wiring. A switch
sclects either primary or secondary circuit patwerns; or alternately

A COMPLETE LINE OF INSTRUMENT KITS

OSCILLOSCOPES

Model OM-3 "General Purpose’ 5" oscilloscope kit. 22 tbs.. .. .. .$39.95
Model O-12 “Extra Duty'* 5” oscilloscope kit. . .22 Ibs. .$65.95
Model OP-1 "“Professional’’ 57 DC oscilloscope kit...34 Ibs.. . . $179.95
METERS

Model V-7TA Etched Circuit VTIVM kit . Tlbs.. . ... ... .. ... ... .. $25.95
Model AV-3 Audio VTVM kit. . 61bs.. ... .. .... .. .. $29.95
Model MM-1 20,000 ohms /volt VOM kit. . .6 Ibs. $29.95
Model AW-1 Audio Wattmeter kit. . .7 Ibs.. ... .. $29.50
Model M-1 Handitester kit. . .3 Ibs. $17.95
GENERATORS

Model TS-4A TV Alignment Generator kit.. .16 Ibs.. . .$49.50
Model CD-1 Color Bar and Dot Generator kit. . .13 Ibs. .$59.95
Model SG-8 RF Signal Generator kit. . .8 Ibs.. . ...$19.50
Model TO-1 RF Test Oscillator kit. . .4 Ibs.. ... $16.95
Model LG-1 Laboratory RF Generator kit.. .16 Ibs. . ..$48.95
Model AG-3A Audio Generator kit. . .10 Ibs.. ... $34.50
Model AG-10 Sine-Square Generator kit.. .12 ibs. ..$49.95
Model AA-1 Audio Analyzer kit. . .13 1bs.. .. $49.95
TEST INSTRUMENTS

Model TC-3 Tube Checker kit. . .12 Ibs. e dm . . 59098
Model CC-1 Cathode Ray Tube Checker kit.. .10Ibs........ ... ..$24.95
Model T-4 Visual-Aural Signal Tracer kit.. .51bs................ .$19.95
Model C-3 Condenser Checker kit. .. 71bs... .. .. e . m ) 19990,
Model CM-1 Direct Reading Capacity Meter kit. .. 7Ibs....... ... $29.50
Model CT-1 In-Circuit Capaci-Tester kil.. .5 Ibs, . . ...$7.95

Plus many more quality instruments for every need!

provides chivice of parade or superimposed secondary patterns. [t will
also indicate coil reserve, a poor spark plug, defective wiring and will
cven identify the offending plug or wire. Also detecrs breaker point
bounce, a defecrive condenser, or will allow setring of the dwell-time
of the points. The IA-1A is simple 10 use, with a minimum of conurols,
vet is completely flexible for all tvpes of internal combustion engines
with coil ignition and accessible breaker points. Shows complete
engine cvcle or just one cylinder at a tme. Test leads and compre-
hensive instruction manuals are supplied with kit. Shpg. Wt 20 Ibs,
NEW MODIFICATION KIT FOR OWNERS, OF

MODEL IA-1 IGNITION ANALYZERS:

Gives you switch selection of either primary or secondary circuit
patierns: or alternately provides choice of parade or superimposed
secondary patterns. Kit includes test lead modification parts and
comprehiensive instructions for modification and use. Shpg. Wt. 2 Ibs.
Heathkit MK-6. $4.95.

A COMPLETE LINE OF
HAM GEAR

FIXED STATION
Model DX-20 CW Transmitter kit 19 Ibs. $35.95
Model DX-40 Phone and CW Transmitter

Kit. . 25 1DS. . .o i $64.95
Model DX-100-8 Phone and CW

Transmitter kit 107 Ibs.. .. .. $189.50
Model VHF-1 “Seneca’” VHF Ham

Transmitter kit. 56 1bs.. .. . $159.95
Model TX-1 “Apache' Ham

Transmitter kit. 110 1bs....... $234.95

Model RX-1 "Mohawk'" Ham Receiver kit

66 1DS.. . . we. seas -dcmiiwiind $274.95
MOBILE
Model MT.1 'Cheyenne’ Mobile Ham

Transmitter kit. . .19 1bs. $99.95
Modet MR-1 "Comanche’’ Mobile Ham

Receiver kit 191bs... $119.95
Model MP-1 Mobile Power Supply kit

8 Ibs. - - $44.95
Model PM-2 Power Meter kil . 2 1bs. $12.95
Mode!l AK.7 Mobile Speaker kit.. 4 Ibs... . $5.95

RADIO-ELECTRONICS
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NEW EDUCATIONAL ELECTRONIC ANALOG
COMPUTER KIT (EC-1)

e 9 DC operational amplifiers—3 initial condi-
tion power supplies

» 5 coefficient potentiometers—repetitive solu-
tion oscillator

o Eiectronically regulated power supply

Filling a multitude of needs in the fields of education

and electronics, the model EC-1 puts advanced engi- HEQTIRT ECY
neering techniques within easy reach of the average $|9995
individual or institution. An assortment of precision

components and patch cords are provided for setting

up many complex problenis. Solutions are read directly on the panel mounted
meter or on an external read-out device such as the Heathkit OR-1 DC Oscillo-
scope. An informative manual is provided, illustrating operating procedures
and basic computer information as well as showing how to set up and solve
typical problems. Shpg. Wt. 43 lbs.

NEW 5 DC OSCILLOSCOPE KIT (OR-1)

o |dentical DC coupled vertical and hori-
zontal amplifiers

e 5ADP2flat-face CRT—edge-lit graticule

« Transformer operated silicon diode
power supply

HEATHKIT OR-1

Otfering all the features of a high quality DC oscilloscope, $ I I 995 Free catalog

the model OR-1 is ideal as a read-out indicator in com-

puter applications as well as many types of testing and development work. Features Over 100 easy-to-build kits are illustrated
DC to 200 ke (1 db point) bandwidth, 0.1 V' (peak-to-peak) per CM sensitivity and described In the latest Heathkit cata-
{uncalibrated). Normal frequency coverage is from 5 to 50 kc in four overlapping log, If you are among the thousands
ranges. Critical voltages are regulated with gas-filled VR tubes. Coupling may be interested in saving one-half or more on
either AC or DC as sclected by the input artenuator switch. Many uses in industrial, hi-ti, test, marine, or ham radio instru-
educational and medical fields. Shpg. Wt. 21 Ibs. ments, send for your free copy today.

COMING SOON! ELECTRONIC ORGAN KIT...

- . . an instrument that will excite the entire musical world. Engineered to familiar &, N % @?
Heathkit perfection, and styled for the most discriminating taste . . . yet simple to Qj’ ;’/
assemble and priced for the average home. Interested? Send your name and address, @! (d o
we'll rush information as soon as available. No obligation. ® y
o 1 /
4

HEATH COMPANY BENTON HARBOR 20, MICH.

L @ bsidiary of Daystrom, Inc.
[

SHIP VIA

ORDER BLANK

Name

Parcel Post
NOTE: all prices and specifi- "

cations subject to change
without notice.

Enclosed find ( ) check ( ) City & Zore_ — ——State
money order. Please ship (REEASE| REIND)

C.OD.() QUANTITY ITEM | MODEL NO, PRICE

Address

Freight
Best Way

ooog

On Express orders do not in-

clude transportation charges l
—they will be collected by the
express agency at time of '
delivery. J

On Parcel Post Orders include
postage for weight shown. All

prices are NET F.0.B. Benton l
Harbor, Michigan, and apply
to Continental U.S. and Pos- POSTAGE
sessions only. 20% Deposit [] SEND FREE HEATHKIT CATALOG
required on all C.0.D. orders. TOTAL

e e e o e B e S i . Y e e o e e i D
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the

BEST
n
SERVICE

USE
AEROVOX
CERAMIC

If you're particular about your service . . .
be particular about the capacitors you use.
Aerovox offers you a complete line of
rugged, dependable and versatile ceramic
capacitors in cvery case style for every
replacement application.

Choose from a wide selection of disk
types in bypass-coupling, general purpose,
hi-voltage and temperature compensating.
Three tubular types are available from gen-
eral purpose to temperature compensating
to hi-voltage units. For these special appli-
cations you have cartwheels, standoffs and
feedthrus in all sizes and values.

Your local Aerovox Distributor is your
one-stop source of supply. Call on him today
for any and all your capacitor needs. Ask
him for your personal copy of the latest
Aerovox Servicemen’s Catalog.

BUY ‘EM BY THE KIT. . . two disk ceramic
kits (AK-200 and AK-201HS) of popular
replacement types in
, special 3 x 5 metal
file drawers now
available at your
Aerovox Distributor.
Pay for only the capa-
citors and get the file
cabinct FREE.

AEROVOX
CORPORATION
DISTRIBUTOR DIVISION

NEW BEDFORD © MASSACHUSETTS
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CAPACITORS!
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TEST INSTRUMENTS

(Continued from page 59)
inches long. The cell-holder base can
be made of the same material. It extends
inside the cell holder far enough to
contact the outside shell of the lower
mercury cell. Cut the cell-holder base
to size and drill three holes in it, as
shown. One is for the tie rod and the
other two are for connecting the tran-
sistors’ emitters. Solder the center of
the cell holder to the cell-holder base.
Now drill all holes for connecting re-
sistors and capacitors, through the
insulated washer before mounting the
cell holder and base. The hole drilled

at point 8 is for the rivet that holds |

the spring contact to the upper disc.
Insulate the inside of the cell holder
to keep it from contacting the shell of
the upper mercury cell.

The lower disc is another insulated |

washer. It has three holes in it. No. 11
holds the lower end of the tie rod;
10 is the top support for the test prod,
and 9 is a solder terminal. The tie rod
is a 4-36 machine screw, long enough
to space and support the upper and
lower dises.

Component wiring

Mount capacitor C2 between points
2 and 7, letting it hang about 3 inch
below the upper disc.

COMPLETE
CONTROL CENTER

Fuli 28 watts stereo or monaural, 60 watts peak o 14 watts each
channel e reverse stereo e balance control e two-channel gain
control e tull range bass and treble controls « IM distortion, 4
to 1  harmonic distortion, 1% 30-20,000 cps e dual pre-amp 2V
output jacks e speaker outputs, 4, 8, 16, 32 ohms e response,
20-20,000 cps e push-pull EL84 Williamson circuit. $6495

Wired and tested $99.95 Easy-to-build Kit
~ ARKAY ST-11 AM-FM

STEREO TUNER

Here, for the first time, is an AM.
FM STEREOQ Tuner within the reach
of every audiophile. Unmatched by
units costing twice the price, the
ST-11 is two distinct receivers in
one featuring 4 uV. for 20 db guieting. Variable AFC. Single front
Panel switch controls AM, FM or STERED selection.

Wired and tested $74.50  Easy-to-build Kit $49-'95

Mount C3 between points 7 and 10.

Cover the lead to point 10 with spag-
hetti.

Mount C1 between points 1 and 6.
Cover the lead to 6 with spaghetti.

Mount R1 between points 1 and 9.

Mount R2 between points 7 and 9.

Check all resistors and capacitors to
be sure they are in the correct position.
Then solder them together at the various
points.

Feed V1’s emitter lead through point
3, and solder.

Feed V1’s base lead to point 2 and
solder.

Solder V1’s collector lead to point 1.

Leave the leads long enough so the
transistor hangs below the capacitors.

Feed V2’s emitter lead through point
5 and solder.

Solder V2’s base lead to point 6.

Solder V2’s collector lead to point 7.

While soldering transistor leads, use
pliers or other form of heat sink be-
tween the soldered connection and the
transistor.

Connect points 8 and 9.

Connect points 3 and 4.

Check all joints for mechanical and
electrical connections and possibility of
shorts.

Insert the mercury cells with the
positive side down and the instrument
is now ready for testing. Hook up a pair
of headphones to the prod and ground
connection and close the switch. A tone
should be heard. If the unit is working
satisfactorily insert it in its plastic
case, put the pushbutton (from an old
ballpoint pen) in the cap and place the
cap on the assembly.

Using the instrument is easy. If the
prod is touched to a high-gain sec-
tion of an operating amplifier,

www.americanradiohistorv.com
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ARKAY SPA-55
STEREO AMP

Ywo 27z watt distortion-free
hi-fi amplifiers for stereo. OF
use as 55 watt monaural am-
plifier.

€asyro-buila kit$6495
Wired and tested $79.95

¥, .4;_ L 4
TR
ARKAY $P-6 STERED
CONTROL CENTER

versatile stereo pre-amp with
dual inputs and outputs. Hi-lo
titters, reverse position, bal.
ance control. Less cover.

Easy-to-build Kits3995
wired and tested $62.95

See and hear ARKAY Kits at your dealer.

FREE! sterec booklet and

All prices S

catalog. Write Dept. RE.
% higher west of Mississippi

Why not get .
L gomething for it!

tusRi-cLEaAnt®

Far
1TV Yuners |

Costs little more than the
poorest substitutes. Why

take less than

the BEST...

No Product can match its merit . . .
None can equal its quality . . .

it's the answer to

noisy controls

and switches

QUIETROLE is the origina

MFG
BY

1 product of irs kind

aUI[rkal[ Company

SPARTANBURG, South Carolina

IN CANADA: ACTIVE RADIO

and TV DISTRIBUTORS

<58 Spadina Ave., Toronto 28, Ontario

RADIO

-ELECTRONICS
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TEST INSTRUMENTS

tone will be heard. If it is not loud
enough, connect a flexible wire from
the ground lug at point 11 to the chassis
of the amplifier under test,

When using signal injection, start
with the plate circuit of the last stage,
then its grid circuit, the plate of the
preceding stage and so on toward the
front of the amplifier.

When you find a spot where the
signal is weaker or disappears, the
faulty stage has been located.

The Noise Squirter uses components
that will stand up under normal bench
usage. It can be stored in any position,
except with the button down. Power
drawn from the two mercury cells is
230 pa at 2.68 volts—little enough to
insure long battery life. END

TIPS FOR EASY
SOLDERING

By JOHN A. COMSTOCK

If the heating element of your sol-
dering iron has aged to the point where
it has appreciably reduced your iron’s
heat output, here’s how to extend its
useful life, Wrap the iron’s barrel and
all except the extreme end of the tip
tightly with asbestos. Hold the asbestos
in place with a length of stiff wire
wound in a spiral. This will enclose
much of the heat and bring the tip’s
temperature back to normal.

Handy iron cleaner

Do you use a wad of steel wool on
your service bench to clean the tip of
your soldering iron? Actually it’s
mighty risky business—what if a small

strand or two of the steel wool should
stick to the tip of your iron tempo-
rarily then drop off down among cir-
cuit wiring when you go back to the
soldering job? That conductive strand
or two could cause a short circuit.
Unlike a wad of steel wool, a copper
pot cleaner isn’t magnetie, is tightly
woven together and won’t come apart.
To make the pot cleaner easier to use,
just stuff it into a plastic vial. END

-

YOLUME VETO
By Phyllis Barlow
With hi-fi fans
I don't agree
That volume must equal
Fidelity!

JULY, 1959

Convenient “over-the-counter' delivery is
now available through any ofthe Authorized
Heathkit Dealers listed below. Althoughyou
willfind the price of Heathkits slightly higher

®
F-Y0i{aleldV-J- A HEATHKIT

when buying locally, we're sure you'll agree arise.

that this increase is justified. Your dealer
absorbs all transportation charges, carries
a complete stock of kits for immediate de-

Dealers

livery, provides demonstration facilities,
offers you a reliable source for parts and
fast service...and stands ready to counsel
or advise you on any problem that might

This new service does not affect your
continued privilege to buy directly from
Heath Company if you prefer,

NOW READY TO SERVE YOU...

CALIFORNIA

BAKERSFIELD

Kiesub Corporation

2615 "'F'" Street
BERKELEY

zacKIT Corporation

2002 University Avenue
CHICO

Dunlap Radio & TV

928 Main Street
EL CAJCN

Telrad Electronics

182 East Main Street
FRESNO

Duntap Radio & TV

2617 Tulare Street
LONG BEACH

Kierulif & Company

1501 Magnolia
LOS ANGELES

Bushnell Sound Corp.

12024 Wilshire Boulevard

Kierulft Sound Corp.

820 West Olympic Boulevard

Kierulti & Company

6303 E. Corsair
MARYSVILLE

Dunlap Radio & TV

Sth & ''J*" Street
MERCED

Dunlap Radio & TV

234 West 17th Street
MODESTO

Dunlap Radio & TV

419 10th Street
NATIONAL CITY

Telrad Electronics

639 National
ONTARIO

Kiesub Corporation

124 N. Benson
OXNARD

Kierulff & Company

508 E. Date Street
PALO ALTO

Zack Electronics

654 High Street
SACRAMENTO

Duniap Radio & TV

1800 22nd Street
SAN BERNARDINO

Kierulff & Company

390 South Mt. Vernon
SAN DIEGO

Telrad Electronics

3453 University Avenue
SAN FRANCISCO

Zack Electronics

1422 Market Street
SANTA BARBARA

zacKIT Corporation

513 State Street
STOCKTON

Dunlap Radio & TV

27 North Grant Street
TARZANA

Valley Sound Corp.

18841 Ventura Boulevard
VAN NUYS

Kierulff & Company

14511 Delano
VISALIA

Duniap Radio & TV

1725 Mooney Avenue

DELAWARE

WILMINGTON

Radio Electric Service Co.

Third & Tatnall Streets

FLORIDA

COCOA

Thurow Distributors, Inc.

540 St. Johns Street
MIAMI

Thurow Distributors, Ine,

1800 Northwest 23rd Street

LOUISIANA

LAFAYETTE
Sterling Radio Products, InCs
1005 Cameron Street

MARYLAND

SALISBURY
Radio Electric Service Co.
736 South Salisbury Boulevard

HEATH COMPANY
Benton Harbor, Mich.

MASSACHUSETTS
BOSTON
Audionics, Incorporated
1348 Boylston Street
MICHIGAN
ALLEN PARK
Volta Electronics
6716 Park Avenue
DETROIT
High Fidelity Workshop
16400 West Seven Mile Road
MINNESOTA
MINNEAPOLIS
Audio King Company
913 West Lake Street
NEW JERSEY
ATLANTIC CITY
Radio Electric Service Co.
452 North Albany Avenue
CAMDEN
Radio Electric Service Co,
513 Cooper Street
MOUNTAINSIDE
Federated Purchaser, Inc.
1021 U. S. Route #22
NEWARK
Federated Purchaser, Inc.
114 Hudson Street
NEW YORK
BELLEROSE
Cross Island Electronics, Inc,
247-40 Jericho Turnpike
BROOKLYN
Acme Electronics, Incorporated
59 Willoughby Street
FARMINGDALE
Gem Elec. Distributors, nc.
34 Hempstead Turnpike
FOREST HILLS
Beam Electronics, tncorporated
101-10 Queens Boulevard
HICKSVILLE
Gem Elec. Distributors, Inc.
236 Broadway
MINEOLA
Arrow Electronics, Incorporated
525 Jericho Turnpike
MT. VERNON

Davis Radio Distributing Co...Inc,

70 €ast Third Street
NEW YORK
Arrow Electronics, Incorporated
65 Cortlandt Street
Harvey Radio Company
103 West 43rd Street

NO. CAROLINA

CHARLOTTE

Southeastern Radio Supply Co.

1200 W. Morehead Street
GREENSBORO

Southeastern Radio Supply Co.

404 N. Eugene Street
FAYETTEVILLE

Southeastern Radio Supply Co.

525 Gillespie Street
KINSTON

Southeastern Radio Supply Co.

408 N. Heritage Street
RALEIGH

Southeastern Radio Supply Co,

414 Hillsboro Street

OHIO

CHILLICOTHE

Buckeye Electronics Dist., In¢.

565 North High St
COLUMBUS

Buckeye Electronics Dist., Inc.

236-246 East Long Street
DAYTON

Ham 'N Hi-Fi, Inc.

826 North Main Street

Srepco, Inc.

314 Leo Street
HAMILTON

Srepco, Inc,

145 Highland Avenu@

OHtO
MIDDLETOWN
repco, Inc.
2104 Brentwood Avenue
NEWARK
Buckeye Electronics DIst., Inc,
114 Union Street
PIQUA
Srepco, Inc.
R. #1, Box 308
SPRINGFIELD

Standard Radio-Springlield, Inc,

1300 S. Paris Road
ZANESVILLE

Buckeye Electronics Dist., Inc,

120 South Eighth Street

OREGON

PORTLAND

Eccles Electric Company

237 Northeast Broadway
SALEM

Cecil Farnes Company

440 Church Street, Northeast

PENNSYLVANIA

ALLENTOWN

Federated Purchaser, Inc,

1115 Hamiiton Street
EASTON

Federated Purchaser, Inc,

925 Northampton Street
PHILADELPHIA

Austin Electronics, Inc.

1421 Walnut Street

Radio Electric Service Co.

701 Arch Street

Radio Electric Service Co.

3412 Germantown Avenue

Radlo Electric Service Co.

5930 Market Street
WILLOW GROVE

Radlo Electric Service Co,

29 York Road
YORK

Radio Electric Service Co.

1114 Roosevelt Extension

RHODE ISLAND

PROVIDENCE

Audionics, Incorporated

790 North Main Street

TEXAS

BEAUMONT

Sterling Radio Products, Inc,

1160 Laurel Street
BRYAN

Sterling Radio Products, Inc,

2615 Texas Avenue
DALLAS

Hillcrest Records, Inc.

6309 Hillcrest Avenue
HOUSTON

Sound Equipment, Incorporated

2506 Crawford Street
HOUSTON
Sterling Radio Products, Inc.
1616 McKinney Avenue
LUFKIN
Sterfing Radio Products, Inc.
428 Atkinson Street
VIRGINIA
ARLINGTON
Key Electronics, Inc.
126 South Wayne Street
WASHINGTON
SEATTLE
Seattle Radio Supply, Inc.
2117 Second Avenue
WISCONSIN
MADISON
Hi-Fi Corner
401 State Street
Sattertield Electronics, In¢,
1900 South Park
MILWAUKEE
Hi-Fi Center
4236 West Capitol Drive
Netzow's
2630 North Downer Avenue

Careful selection of reliable qualified dealers is a slow
process . . . so please bear with us if your area has not

been covered. Thank you.

—
A subsidiary[jf Daystrom, Inc.
L
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TEST INSTRUMENTS

To keep leakage from giving false
gain readings, try this ac transis-

tor checker

The completed unit, with ear-
phone connected for null de-

tection.

By |. QUEEN

EDITORIAL ASSOCIATE

OST popular low-priced tran-
sistor gain checkers use a de
meter to measure gain, though

most transistors are ac ampli-
fiers or oscillators. This instrument
uses ac and relies on a bridge network
to do the measuring. Gain is read from
the dial of a potentiometer. This makes
it a rugged, compact and accurate
tester.

The measurement is based on patent
No. 2,847,645, issued to Donald
Thomas of Madison, N. J., and assigned
to Bell Telephone Labs. Fig. 1 is the
basic circuit. V is the transistor being
tested. An ac signal is fed to it.

Amplified current (al) flows in the
collector circuit. Current through R1 is
(I — al), so the voltage drop across
Rl-a is (I —al)Rl-a and the drop
across R1-b is alR2. (Note that Rl-a
and R1-b are simply two parts of the
potentiometer, and vary with the posi-
tion of the center arm.) If the resistors
can be adjusted for no voltage across

70

CHEC

Ji

TRANSISTOR

BATTERY

COLLECTOR CONNECTION
FOR POWER TRANSISTORS

All paris easily fit into the pocket-

size case.

the total
have

resistance * (R1-aR1-b), we

(I — al)R1-a = aIR1-b
and a little mathematical manipulation
Rl-a
Rl-a + R1-b
At null, the transistor’s alpha gain is
known from the resistor values.

Fig. 2 shows a circuit I devised for
practical and convenient measurements.
Transistor V generates a 1,200-cycle
audio signal. Several p-n-p transistors
have been tried here and all work well.

Audio for external tests and measure-
ments is at J1. This is another advan-
tage of the ac bridge type tester.

If there is no plug in J1, the signal
is fed directly to the transistor under
test. Its output appears across the
bridge, which consists of R1 and R2 in
series. R2 is a fixed 90-ohm resistance
made up of a 68- and a 22-ohm resistor.
R1 is a 100-ohm potentiometer with a
linear taper.

A null is obtained at J2 when the

shows that «

WWW.americanradiohistorv.com

alpha (common-base gain) of the test
transistor is equal to
R2 + R1l-a
R2 + R1-a + R1-b

To make a test, the transistor is
plugged into the test socket. The cir
cuit is switched on and the potentiom-
eter adjusted for a null. The transistor
gain is read from the potentiomete:
reading.

Testing transistors

For the bridge tester to maintain its
advantage over the dc meter, it must
be direct-reading. This is easy. I got a
calibrated dial with linear divisions
marked from 0 to 10 for the pot. The
dial covers the same total angle of

v
EY 16
T : al

-« Rl-a y
o
Ri-b
|

RADIO-ELECTRONICS

Fig. 1—Basic
test circuit.
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TEST INSTRUMENTS
CK768,2N217,2N107

TEST SOCKET
44 COLLECTOR

o PWR TRANSISTOR
1 TEST SOCKET

P R1BY g

43 58
0 o\

NULL DET QUTPUT

MOUNTING SCREW
ON CASE FOR

PWR TRANSISTOR
(COLLECTOR LEAD)

O BatTT

Rl1—pot, 100 ohms, linear taper

R2—90 ohms (use 68 ohms and 22 ohms in series)
R3—15,000 ohms

R4—3,900 ohms

All fixed resistors Yp-watt 10%,

C—0.2 pf, disc ceramic, 75 volts
Ji—subminiature phone jack, normally closed
J2—subminiature phone jack

J3—9-pin miniature tube socket

J4—S5-pin in-line tube socket

Fig.

rotation as the linear pot (300°). (Dial
plates are sometimes marked tone or
volume, but as long as the divisions are
linear and correspond to the full range
of the pot, they are suitable.)

With 0 and 10 aligned with the ends
of the pot’s rotation you can read alpha
gain directly. Simply take the reading
off the dial, say 85 (8%), put a decimal
point and a 9 in front of it and theve
it is—alpha equals 0.985. To read beta,
vou use a chart taped to the side of the
instrument. The 1eading of 85 corve-

sponds to a beta of 65, ([3 = The

dial calibration is shown in the table.

Bridge balance is very good at all
settings, and a sharp null is obtained
with a high-impedance earpiece. Use a
sensitive earpiece for best results.
Transistors with abnormaliy large leak-
age may show a broad null.

M
a -
= 4% o
BATT
s ¥
NO CONNECTION

Fig. 3—Cirenit arrangement for meas-
uring transistor leakage.

The tester handles various transistor
basings. The common in-line three-pin
base is plugged into J4. Transistors with
flexible leads around 2 small cirele ave
plugged into the same socket.

Power transistors are plugged into
J8. This nine-pin miniature-tube socket
is fastened to the case with its No. 2
and No. 7 pins connected to the emitter
and base conductors, respectively. A
4-40 machine screw through the side of
the case becomes the collector terminal.
The hole in the transistor case fits on

“Dial Calibration

Dial* Beta
00 9
30 13
50 20
70 32
80 50
85 65
90 100
92 125
94 165
95 200

‘Fole that treidia] reading is quljxaT/i_th (h_e
first digit (.9) omitied. B

JULY, 1959

T—driver transformer, subminiature;
primary, 3,000 ohms, ct; secondary,
{Argonne AR-113 or equivalent)

V—CK768, 2N217, 2N 107

Dial plate, 0-10, see text

Peniight battery

Holder for battery

Case {Lafayette M5-302 or equivalent)

Mounting board, 13 x 13 inches

Miscellaneous hardware

1,000 ohms

2 Ac gain checker derived from the hasic cireuit in Fig. 1.

the screw. A nut holds the transistor
on the screw during the gain test.

Three questions still need answering.

® Where is the battery switch?

® How are n-p-n transistors tested?

® How about leakage?

To keep the instrument compact and
uncomplicated, I don't use a switch.
Inserting the battery turns the unit on.
Take out the battery and you turn the
checker off.

Checking n-p-n types

N-p-n transistors are far less common
than p-n-p types so there is less need to
test them. To do so, remove the penlight
cell, substitute an n-p-n transistor for
V (2N169, 2N170 or 2N647) and vre-
place the battery, reversing its polarity.
Remember to switch V and the battery
again the next time you check a p-n-p
unit.

If you plan to check n-p-n types often,
a separate socket can he added.

There is no provision for measuring

leakage. I find that aging often lowers |

gain and increases leakage, so a single
test may be enough. Besides, an ohm-
meter will measure leakage, so you
don’t need another meter o1 a separate
device.

Take a look at Fig. 3, a typical leak-
age detector. It is nothing hut a series
ohmmeter set to measure the reverse
conduction of a transistor with its base
open. A low-leakage unit measures
above 2 megohms while a high-leakage
unit usually reads about 100,000 ohms
or less.

I have compared this pocket tester
with the de-meter type of instrument
and find it gives accurate results. Gain
values compare well when low-leakage
transistors are tested. High-leakage
transistors rate higher on the dc testers,
however. This is because the d¢ collector
current of a transistor is composed of
two parts: one due to the de signal and
the other due to leuakage. The latter
gives a false indication, making the
gain seem higher than it actually is.
Here only ac is the factor and leakage
has no effect.

www.americanradiohistorv.com
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“Servicing Transistor
Radios”...New Vol.3

Complete analysis
of 64 popular
transistor model
radios produced
in 1958-59...

L avieme
TRANSISTOR RABIOS

PLUS SPECIAL
"Techniques in
Servicing Tran-
sistor Circuits"

You'll save time, you’ll earn more on Tran-
sistor Radio repairs with this complete data
on 64 models produced in 1958-59. Based on
actual lab analysis of each set. You get the
famous Sams Standard Notationschematics;
full photo views of each chassis; complete
alignment data; full parts replacement in-
formation—everything you need to be suc-
cessful in fast-growing transistorized radio
servicing. Includes valuable section on spe-
cial techniques for servicing transistor cir-
cuits. Has cumulative index covering Vols.
1,2& 3.1t's a "“must”’ for your bench. $

160 p., 84 x 11”. Order now! Only. 2-95

IMPORTANT NEW

SAMS BOOKS A

“101 Ways to Use Your
VOM and VTVM”

Bob Middleton’s latest
book in this famous

series...so practical
and useful it belongs
in the library of
anyone who owns
these important
instruments...

1,

m" U9 your. .,

L T

!
Bl

A complete and practical guide to the fullest
use of VOM’s and VITVM’s. Describes
equipment checks; DC voltage tests; ohm-
meter tests; signal-tracing tests; AC voltage
tests; DC current tests; alignment applica-
tions; Color TV tests. Each application is
covered concisely, with full data on equip-
ment needed, connections required, proper
test procedure and evaluation of results. In-
cludes valuable special notes supplement-
ing uses described. Over 150 illustrations;
116 pages; 515 x 814", Invaluable for tech-
nicians, engineers and students.

S 32,00

HOWARD W. SAMS & CO., INC.

Order from your Sams Distributor today
or mail fo Howard W. Sams & Co., Inc., Dept. 6G-29 I

2201 E. 46th 5., Indianapolis 6, Ind. I
Send me the following books:
] “Servicing Transistor Radios.” Vol. 3 {TSM-3). I

[7"101 Ways to Use Your VOM & VTVM" (TEM-3.) |

$__ enclosed. [] Send Free Book List. I
Name. :
Address. I
City. Zone State I

{outside U.S.A. priced slightly higher)
(. 8 § § & _§ 0 §0 B0 OB 9§} |
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Every TV circuit
works better with

PTS SIL

the universal replacement

WITHN
AUTOMATIC
PTS SILICON
RECTIFIERS
CTIFIERS,

iICON
RECTIFI

ERS

preferred by TV set manufacturers

Cut down expensive inventory, eliminate intricate installa-
tions — install the Automatic PT5 for top performance and

maximum picture brightness!

GENERAL INSTRUMENT DISTRIBUTOR DIVISION
240 Wythe Avenue, Brooklyn 11, N. Y., EVergreen 8-6000
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Time-Interval Marker

For Your Scope
By ROBERT G. MIDDLETON

O mark microseconds, fractions or

multiples of microseconds on a square
wave, chroma or other complex wave-
form, a synchronized ac signal is
usually applied to the scope’s Z axis.
This blanks the trace at microsecond
intervals if the applied signal has a
frequency of 1 me.

The difficulty with this method is its
cost and complexity. A high-level (25

to 50 wvolts) ac signal is required.
LOW- L
CAPACITANCE
PROBE _CABLE TO SCOPE [ V92 VERT

PROBE }—-——————4 H
TP —7 = (G
TO SCOPE
GND

GND
Fig. 1—Circuit of the marker.
Furthermore, synchronizing facilities
are mneeded to prevent the marked
intervals from “running” along the
pattern.

The simple wavetrap method shown
here is effective, low in cost, accurate
once calibrated and automatically syn-
chronized. It requires no tubes or power
supply.

The marker unit is a coil and trimmer
capacitor connected in parallel (see
Fig. 1). It can be used with a low-

bh—Y-

same

Fig.

2-a—Unmarked Y-signal;
signal with interval markers; ¢
pattern expanded to show detail.

capacitance probe or a direct cable.
L and C form a parallel-resonant cir-
cuit. It works by trapping out any one
of the sine-wave components from the
complex wave. This leaves a wiggle in
place of the trapped frequency (see
Fig. 2). If L and C are tuned to 1 me,
the time froni the peak of one wiggle
to the peak of the next is 1 micro-
second, END

RADIQ-ELECTRONICS
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Calbest model 8105,
an AM-FM-

multiplex tuner.

Harman-Kardon
multiplex adapter.

F vou’re confused about stereo multi-
plex, don’t think it’s your fault. Lots
of other people, including many engi-
neers who are working on the pro-

posed systems, are confused too.

Most of the mixup arises because of
the way eclaims are made, and the
corresponding efforts to discredit those
made by others. To avoid that kind of
confusion, no claims are made here,
because very few actual measurements
have been made, and it’s strictly a
matter of one person’s theory against
another’s. We will concentrate on clar-
ifying just what each system does,

*Author

for

whether bad only time and

good or
tests will tell.

Crosby system

The previous article (What Is Com-
patible Stereo FM Multiplex?, March
1959, page 91) explained this system,
and showed one adapter for receiving
it. Since then two more adapters have
come to hand that reach the same ob-
jectives in slightly different ways.

The Harman-Kardon version, see Fig.
1, uses a straight limiter, instead of the
triggered multivibrator used by Madi-
son Fielding. Then the counter detector
uses a voltage-doubler pair of semi-

more ab
MULTIPL
STEREQ

.

EXING

No one can say which of
the many stereo multi-
plex systems the FCC
will approve. But we can
tell you how the various
systems work

By NORMAN H. CROWHURST*

Fielding unit only varied the difference
signal with its Dimension control, the
Harman-Kardon circuit reduces the sum
component as the difference component
is increased, by using a ganged control.

In the Fisher version, the multiplex
demodulation is essentially the same as
in the Harman-Kardon, but the matrix-
ing is different again. Channel separa-
tion, another name for dimension con-
trol, adjusts only the sum signal here.
But the matrix ecircuit provides for
precision adjustment of balance, which
is set at the factory. This means that,
when the separation control is correctly
set, perfect restoration of the original
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Thus we see considerable variety is
already showing itself in circuit design
with this system. As with other high-
fidelity features, different people prefer
different ways of doing essentially the
same job. Whichever way it is done,
the Crosby system involves basically a
multiplex carrier detector plus a matrix
circuit to produce left and right from
sum and difference.

The multiplex detector is needed with
any of the others. The matrix cireuit
requires only a triode section used as
a phase inverter with the few extra
resistors. With many arrangements this
1s a matter of utilizing the other half
of a double triode already needed for
some other function. If there is no such
spare section, it does, of course, mean
an extra tube.

Halstead system

Basically, this is the same thing with-
out matrixing. Left goes directly on the
main channel and right on the multi-
plex subecarrier. The Madison Fielding
adapter provides switching (in back)
so it can receive either way. On any
unit, the change necessary between the
two is small—just bridge out the
matrixing.

It would be a little more complicated
to convert to the Crosby system from
“straight” multiplex, because you'd
need the extra tube for phase inverter.

The system described here is no
longer actively proposed, but it provides
a stepping stone for its successor. The
oviginal Halstead proposal was for a
right channel restricted to 8,000 cycles
for its high-frequeney limit, so as to
use a subcarrier of similarly restricted
deviation. A demonstration was pre-
sented to show that an 8,000-cycle
limit made no audible difference, but it
is highly probable the stereo program
used had little or nothing up there (as
very little so far issued does).

Burden system

The successor to the Halstead sys-
tem aims at overcoming the objec-
tions that were raised to it. At the
transmitter a double matrixing opera-
tion is performed, so the main channel
gets (2L — R), and the subecarrier
(2R — L). Thus both transmission
channels get both a sum and a differ-

ence component in this system.

Played through a straight adapter,
as was the original intention, the left
speaker gets (2L — R) and the right
(2R — L). The theory was that matrix-
ing occurs acoustically in the room.
The (L — R) part from the left gets
mixed with the (R — L) from the right
and they disappear, leaving an audible
L. and R, respectively. The only com-
ment here is that, if such acoustic
matrixing (which is only a fancy word
for cross-mixing) occurs, then the L
and R will also mix and produce mono.
In short, stereo doesn’t and cannot
work!

Of course, it would not be difficult
to add a double matrix circuit to the
receiver adapter to restore true L and
R, but this then hecomes slightly more
complicated than the Crosby system,
rather than simpler. The proposal seems
to be that cheaper tuners could skip the
matrix and use the partial acoustic
matrixing originally intended, while the
hi-fi variety, for a few extra dollars,
includes the matrix and gets true left
and right.

Background music

It appears to be part of the Halstead—
Burden plans to include a secrecy cir-
cuit, so the home stereo listener (or
anyone else) cannot “pirate” back-
ground music or other private services
using the sanie FM cairvier. To date,
no such secrecy circuit has been re-
leased, but it may function in one or
both of two ways.

The first is to turn off the subecarvier
output except when a stereo subcarrier
is being transmitted. It would be oper-
ated by a code tone transmitted along
with the subecarrier when stereo is
transmitted. Absence of this code tone
would then disable the subcarrvier
detector in domestic receivers.

This system would be adaptable to
using the same subearrier on a divided-
time basis, using it for private and
stereo transmission at different times.

The other secrecy method is intended
for a system with two separate sub-
carriers, so stereo and the private serv-
ice can ‘be transmitted together. This
nmethod requires filtering in the receiver,
rather than a code-operated switch, hut
we are assured that such a filter would

Tabulation of Properties of Multiplexing Systems

‘ 1 | SYMMETRI- |

MAIN COM- CAL

'MoDU-| syp- ULTIMATEOUTPUT p pipi e g | tapAPTA-
SYSTEM LATION CARRIER | LEFT | RIGHT AM—FM CHANNELS  BILITY

CROSBY | L+R | L—R L | R | NO | ¥ES EXCELLENT

ORIGINAL | , . |

HALSTEAD | L R L | R YES NO 600D

PROPOSAL | ] | B

BURDEN ‘ZL—R ‘ 2R—L | 2L—R ‘ —L§ | YES NO \ LIMITED

L
BELL* L+Rp | R+lp | L+Re | Rolg —YES | = NO* | LIMITED
CALBEST | L+ R | R | Lm + Y2 | Rm+ 4 | YES ‘ NO VERY
(Lt 4 RE) | (Lt + R) | LIMITED

*This is somewhat hypothetical, assuming the Bell Labs method is applied to multiplex. Its tests to date have
been on TV-FM or AM, which are basically asymmetrical.
tAdaptability refers to how the system provides for future potential development in stereo program or

playback technique.

§The second line here is possible by electrical matrixing in the receiver.
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be an inexpensive addition to the
adapter. No details of a practical de-
sign for either secrecy section for use
in an adapter have been forthcoming.

Every time a proponent of the Hal-
stead or the more recent Burden sys-
tein explains the matter, we are told
that the Crosby system produces much
more inherent distortion because it uses
matrizing. There is also the suggestion
that the Crosby system has to use a
wider deviation of subcarrier than the
other system.

As a long-time audio man, I know
there is no distortion inherent to the
matrixing operation. The question
arises whether applying a matrixed
signal to multiplex is more likely to
distort than an unmatrixed one. This
seems to be related to the question of
subearrier deviation, which is the other
issue repeatedly raised.

What I do know is, if it can be shown
that stereo does not derive any effect
above some frequency, such as 3,500 or
8,000 cycles, it definitely does produce
a noticeable difference if one stereo
speaker has the top end and the other
doesn’t. On this basis, a matrixed trans-
mission, using the difference channel
on the subecarrier, will suflfer less loss
of stereo (and according to some
authorities, no loss at all) by restrict-
ing the subcarrier’s bandwidth.

To this I understand Crosby has no
objection, if someone really needs some
of the available total bandwidth for
something else. I haven’t seen the code-
switehing circuit proposed, but I ecan-
not see any reason why it should not
work equally well (if we have to have
it) on a subcarrier with matrixed pro-
gram as any other. So why the argu-
ment?

Bell system

This is the one used by NBC on the
Perry Como show. It did not use multi-
plex, so far has not been proposed for
multiplex, and is mentioned here only
because it has a certain similarity to
the Burden system. It differs in the
cross-mixing between left and right.
Whatever circuit is used for the Burden
system, the resulting channels are
(2L — R) and (2R — L). In the Bell
system, a short time delay is intro-
duced in both channels, after which the
full right is added to the undelayed left
and the full delayed left is added to
the undelayed right.

Thus ecach transmitted channel con-
tains full left and right, in equal pro-
portions. But there is a time difference
that is not noticeable on each channel
by itseif. However, when both are
played over separate loudspeakers in
the same room, the faect that the left
speaker reproduces its own program a
split second ahead of the right speaker,
and vice versa, results in the proper
stereo association.

This 7s an alternative possibility for
transmitter matrixing. But it destroys
any possibility of separating true left
and right again, which can still be
done with the Burden method.
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Fig. 2—Multiplex section of Calbest AM—_FM—_multiplex tuner model 8105 is z;lso used for AM reception.

Calbest system

Halstead once said that frequencies
above 8,000 cycles do not contribute to
the stereo effect. In other words, so
long as you have them, it doesn’t matter
where they come from. Calbest has
gone a lot further, now that Halstead
no longer makes the claim. According
to Calbest, the frequency where stereo
illusion ceases is 3,500 cycles.

This alleged fact is used to justify
much greater restriction of the sub-
carrier bandwidth. If the elaim is true,
the subearrier could equally well be
restricted in the Crosby system. But
Calbest uses a different matrixing, on
a claim of better compatibility.

On the main channel, they just mix
left and right together, to give a sum.
Thus far, the same as Crosby. But for
the subcarrier, they take one channel
(the right—but it does not matter
basically which, so long as it is stand-
ardized) and filter off everything above
3,500 cycles.

At the receiver, after the subcarrvier
is detected, it is phase-reversed and
combined with the main carrier output
to ecancel the right component there
(below 3,500 cycles). At the same time,
a high-pass filter picks off everything
above 3,500 cycles and combines it with
the subearrier to get a right channel
with highs.

This again is theory as far as having
a practical circuit is concerned. But it
has been tested, and we are told it
works. The ecurrent Calbest tuner is
not set up for this system, although it
does provide for multiplex reception
(no one particular system). As it has
an interesting variation in operating
method, it is shown (in part) in Fig. 2.

The multiplex subcarrier uses the
same if’s needed for AM reception
when the tuner is used for AM-FM
stereo. But a multiplex oscillator is
tuned to select the multiplex subearrier
frequency in the if. This enables any
multiplex carrvier present to be fre-
quency-changed to the standard AM if.
It is then detected by a conventional

JULY, 1959

ratio detector. By stepping up the sub-
carrier frequency first, it is possible to
use a ratio detector instead of the
counter type necessary when the sub-

carrier is detected directly. The if’s
provide for better separation where
more than one subcarrier may be
present.

Percival system

Another system, developed in Eng-
land and demonstrated here on a few
oceasions, puts all the audio on the
main channel and uses a narrow sub-
carrier—100 eyeles—to carry informa-
tion telling the receiver how to divide
the audio between the two speakers.
Called the Percival system after its
inventor, it uses the narrow subcarrier
to indicate changes in the direction
information as often as every 5 milli-
seconds.

A coding device samples the output
of the two microphones, using not only
the relative strength but other char-
acteristics believed to be important to
stereophonic listening. Thus the begin-
ning of a sound is weighted, as are
higher-frequency sounds, to have more
importance in the directional informa-
tion than the body of a sound or low-
frequency notes. (Unlike Calbest, Per-
cival believes that the higher frequen-
cies are important in the directional
signal.)

The directional signal represents the
ratio of sound in the two miecrophones,
ranging from zero for a signal on the
extreme right to 1 for a signal in the
left speaker only. It modulates the sub-
carrvier, which ean be inserted on the
main carrvier just above the highest
audio frequency, at 22 ke in the demon-
stration system.

At first glance, this would not seem
to be stereo at all; one would think that
the same program would appear in
both channels, though in different
quantities. But according to the best
testing device—a pair of human ears—
it does produce excellent stereo.

The reason apparently is that at the
instant when the left speaker is pro-
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ducing four-fifths of the sound, some
loud instrument is sounding off on the
left side. And since at a bandwidth of
100 cycles, changes at 5-millisecond
intervals ean be noted, an instrument
breaking in on the right side imme:.
diately sets up a new halance of sound,
furthering the stereo illusion.

Conclusions

Our investigation has shown that
there are several ways of making multi-
plex adapters, as well as several sys-
tems contending in the field. None of
the systems will go into commercial
use until the FCC, probably in collabo-
ration with the EIA, settles on a stand-
ard. But a few observations may be
offered hLere.

Principal of these is that the whole
thing may be better understood as two
separate problems rather than a choice
between any number of complete and
more or less complicated systems. One
of these problem areas is the trans-
mission channels and the other the
audio or stereo channels.

As far as transmission channels are
concerned, many more facts are needed
to make a decision: What deviation to
allow the main channel? What sub-
carrier frequency or frequencies to use,
and how many can be used, with how
much deviation on each, and how much
“guard band” is needed? The following
problems are basic to the transmission
medium: its distortion, noise level and
intermodulation.

Having optimized these transmission
factors, or at least having decided on
some standards, the question that re-
mains is how two channels may be used
to transmit stereo: whether or not to
matrix, and if so, how.

Various systems recommended so far
have mostly made recommendations in
both these areas, with a few stray
ideas along the side in some instances,
such as the code secrecy system. But
the best final result may well be a mix-
ture of all of them—and perhaps even
of some systems we have not yet heard
about. END
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Part V—For perfect audio repro-
duction, hangover must be elim-
tnated. Lowering a spedker en-
closure’s Q will bring you closer

to this idecl.

By P. G. A. H. VOIGT

N Parts III and IV, some of the pros
and cons of large and small reflex
cabinets were discussed, together
with the disadvantage of hangover
caused by resonances. For perfect re-
production, aperiodic working is the
ideal-—working with no hangover at all.
As this requires a very low value of Q,
any resonant system’s Q should be kept
to a minimun.

The easiest way to examine the effect
of damping (see Fig. V-1) is to imagine
a signal that is cut off suddenly while
the cone or the air at the port or both
are in motion. How long does it take
before all motion ceases? If the motion
ceases instantly when the signal is cut
off, we have the ideal aperiodic, a fully
damped system without hangover.

Given infinite damping or moving
parts with zero mass, there would be
no difficulty, but neither is available.
With simple reflex cabinets, we must
try to reduce the Q by improving the
damping-to-mass ratio.

It is work done, together with any
damping, which absorbs the kinetic
energy of motion. These represent the
load on the moving parts. The work
done on the air in the room represents
the direct acoustic load. It takes up
energy and has a damping action.

With a loudspeaker—reflex-cabinet
combination, four basic types of damp-
ing action are involved:

® Electromagnetic damping of the
coil-cone system.

Damping caused by work done by
the front face of the cone in pro-
ducing sound waves directly.

The work load on the back of the
cone which may or may not be-
come sound in the room.

Any damping caused by inherent
or deliberate frictions of various
kinds.

Electromagnetic damping

The electromagnetic damping of a
speaker depends on the voice-coil, on
the flux density in which it is immersed
and the effective resistance the coil
looks into. The last is important because
it means that the amplifier is involved
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too.

When the coil moves in the magnetic
field, a voltage is generated. If the coil
is short-circuited externally at the time,
a current, proportional to the voltage
generated and the resistance of the
coil, flows. Since the current is flowing
across a magnetic field, a force is set
up that opposes the motion, and decel-
eration brings the system to rest.

In a weaker magnetic field, the coil
niotion generates less voltage. The cur-
rent is less, in proportion. The reduced
current interacting with the reduced
field produces a deceleration force re-
duced on two counts, thus reducing the
magnetic damping considerably. There-
fore, other things being equal, mag-
netic damping is proportional to the
square of the flux density. At half the
flux density, the magnetic damping
goes down to one-quarter. Thus, one of
the several advantages of a powerful
magnet is that, by using one, consider-
ably higher electromagnetic damping is
possible.

Such damping acts directly on the
voice coil, and with it the energy of
motion is converted into electrical
energy. If the generator—the moving
coil in the field—is short-circuited, it
cannot supply electrical energy to any-
thing external. However, the coil it-
self has resistance. So the current

HIGHLY UNDERDAMPED

e S IS

HIGHLY UNDERDAMPED

Fig.

REFLEX
ENCLOSURE

NEARLY CRITICALLY DAMPED

NEARLY CRITICALLY DAMPED

6

which flows raises the coil’s tempera-
ture very slightly. Thus, with electro-
magnetic damping, in the case of the
shorted coil, the kinetic energy is even-
tually turned into heat at the coil.

Normally, the voice coil is not short-
circuited. However, if the coil is coupled
through a good transformer to a low-
resistance power triode or to a pentode
with plenty of feedback, it looks at
something which behaves like a low
resistance, and conditions are very
nearly the same as when it is shorted.

If, instead, the coil is not connected
to anything and is left open-circuited,
no current can flow when a voltage is
generated. Consequently, there is no
coil current to interaect with the field
and no deceleration. So there is no
electromagnetic damping and no heat
is produced.

Normally, of course, voice coils do
not operate under open-circuit condi-
tions. However, if a coil is connected
through a good transformer to a pen-
tode with no feedback, when a voltage
is generated in the coil, the trans-
former steps it up and applies it to the
pentode’s plate. The pentode, because
of its constant-current characteristie,
takes very little notice of the voltage
change. So there 1is practically no
change of current and, to the coil, it

(Continued on page 80)

CRITICALLY DAMPED

CRITICALLY DAMPED

V-1—O0scilloscope traces: a, three conditions with speaker in an infinite-

baffle enclosure; b, same conditions with speaker in large reflex enclosure.

Wwww.americanradiohistorv.com

RADIO-ELECTRONICS


www.americanradiohistory.com

what's behind

SYLVAN IAS

dramatic new consumer
advertising!

JULY, 1959 77

www.americanradiohistorv.com


www.americanradiohistory.com

78

UNCING THE

ANNQ

SYLVANIA
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America’s biggest magazines deliver
this business-building offer to over
i smcces 3991 100 million readers!
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On June 20th Sylvania launches the dramatic
combination coupon offer appearing in Amer-
ica’s biggest weekly magazine, TV Guide, and
America’s biggest monthly magazine, Reader’s
Digest—plus Sunday and Parade newspaper
‘_ supplement magazines.

; Your Service shares the spotlight with top-
quality Sylvania picture tubes and receiv-
ing tubes in a three-point program to make
your customer’s old TV set better than when
it was new.

Month after month, more set owners will
be saving the $2.00 coupon. Many will attach
it to the back of their TV set so it’s there for
you to see.

You can identify yourself with this program
by featuring Silver Screen 85 and Sylvania
receiving tubes. Get behind the biggest, most
practical, business-building offer ever made
to the Service industry.
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Look for this ad in these leading
national magazines.
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Notice,

Sells your service and Sylvania
receiving tubes in combination with

every Silver Screen 85 you install

Here’s an action-packed offer that can add an
average of $3.00 to $6.00 in receiving tube
business every time you install a Silver Screen
85 picture tube:

Sylvania urges your customers to have
their receiving tubes checked to make sure
they get full performance from their new
Silver Screen 85. And, to emphasize the im-
portance of replacing weak tubes, Sylvania
offers to pay $2.00 toward the cost of Sylvania
receiving tubes installed in combination with
a Silver Screen 85.

Your customers mail the $2.00 certificate
directly to Sylvania with the picture-tube
warranty card and receiving-tube carton end.
Nothing for you to sign or send.

Stock up on Sylvania. Be prepared for
greater-than-ever consumer demand for
America’s Number One picture tube and
receiving tubes.

Subsidiary of
GENERAL TELEPHONE & ELECTRONICS
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The Sylvania coupon
taped to your customer’s

TV set means more receiving ke
tuoe business and greater :

picture tube profits for you.
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| (Continued from page 76)
seems as though it is looking into an
open circuit.

The effectiveness of electromagnetic
damping thus depends, not only upon
the magnet—coil system, but also upon
the circuit in use. It almost vanishes
with pentodes unless feedback or some
special circuit is used.

Magnet and voice coil

| Let us now compare a 5-inch speaker

with a 15-inch one. The voice coil might,
in both cases, have a dc resistance of
about 10-12 ohms. For a 5-inch speaker,
the coil winding might consist of a
relatively shoit length of fine wire,
immersed in a weak magnetic field

from a low-cost 2-ounce magnet. The |

larger speaker might have a similar
coil (although this is unusual) operat-
ing in the gap of a magnet just as
cheap. Or, the large speaker might be
a very fine unit with a voice coil wound
with much more wire (which, to keep
the dc resistance down, has to be
thicker) and which is immersed in the
gap of a magnet using many pounds
of modern magnet material. The gap
flux density from such a magnet might
well be twice or perhaps even three
times that obtainable from the 2-ounce
magnet.

The bigger cone and its coil together
would certainly have more mass than
the little one. If bhoth speakers have

the same coil-magnet system, the big |

| one will be a very poor speaker, with
a low damping-to-mass ratio. If it has
a good powerful magnet in the big
speaker, the damping is probably so
much greater that there is a
damping-to-mass ratio than with the
little one.

Quite apart from the reduction of
the speaker’s own hangover at res-
onance with good magnetic damping,
there are other gains. First, under
normal working conditions, the buildup
of motion at resonance is limited by
the back emf. The cone excursion is
reduced and troubles caused by over-
run are less likely. Second, the increased
effectiveness of the interaction between
speech current fed into the coil and
the more intense magnetic field pro-
duces greater forces and more motion
on each side of the speaker resonance.
Together these make the audio response
much smoother in the region concerned.
Thus, in a speaker with good magnetic
damping fed from a low-impedance
circuit, the speaker’s excesses at res-
onance are already controlled to some
extent. The reflex cabinet then has less
correcting to do. Consequently, tight
coupling between cabinet and speaker
| is not so essential and a large, low-Q
cabinet with its reduced coupling to the
speaker is appropriate. The high Q and
excessive peak spread of a small cab-
inet can thus be avoided.

Cabinet vs port

With a larger cabinet a larger port
is used to maintain the frequency of the
air resonance. From the discussion in

Part III, we know that a change in the | ¢gnodian Rep: Len Finkler, Ltd.,
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Fig. V-2—Cuabinet A is a small unit with one port; cabinet B, a double unit with |

two ports. If low-frequency sound is produced only by the ports, approximately |

equal air volumes must flow in and out of the room no maticr which eabinet is |

used. With the large ecabinet, effective port area is doubled. Therefore the air-flow |
veloeity is only half that of the smaller eabinet.

area of the port has other effects be-
sides adjusting the resonant frequency,
for port area is involved in the way the
cabinet is coupled to the room. This
subject is so important that it deserves
further examination. One of the objects
of the reflex system after all, is to help
the speaker, and one of the ways it does
this is by radiating sound from the
port.

Let us assume for a monient that the
sound in the room is produced solely by
air motion at the port. When sound is
produced in the 1oom, the air pressure
outside the cabinet wvaries eyclically.
When air rushes out of the port into the
compression half of a sound wave it
does work, just as the piston of a pump
does work when moving against a force.
Similarly when sucking against a rare-
faction. The air is working against a
mechanieal resistance. The work done
on the air in the room produces sound
and is the primary useful load on the
port.

Now suppose we have two reflex
systems, A and B, tuned to identical
frequencies but with different size cab-
inets and therefore with different ports.
Suppose further that larger cabinet B,
see Fig. V-2, has double the volume of
A and has two well-spaced ports each
exactly similar to the single port in
cabinet A. The equivalent piston area
with cabinet B is double that of cabinet
A. If we had two of the smaller cah-
inets side by side, each with its own
port, we would also have double the
piston area. The tuning of each cabinet
would be unchanged, but the total vol-
ume would be double. Since the pair
together corresponds to the single large
cabinet B with its two ports, B will
tune to the same frequency.

For the same sound radiated into
the room at the low frequencies (fre-
quencies with a wavelength large rela-
tive to the cabinet dimensions), with
cabinet A or B, approximately the same
total cubic-inch air displacement into
and out of the room is required. There-
fore, the air in the two ports of B
moves at only half the speed of the air
in A’s single port. Thus, when com-
paring B with A, we have double the
port area and air mass, but only half
the air speed.

The kinetic energy of motion depends

JULY, 1959

on the mass and on the square of the
velocity. With the large cabinet there
are two ports. Therefore, there is
double the mass in motion. The velocity,
however, is halved and, with velocity
halved, kinetic energy per unit mass is
only one-quarter. The total kinetic
energy involved with B is exactly half
that with the smaller cabinet A.

In an electrical resonant cireuit, there }
is an interchange of inductive and
capacitive energy every quarter-cycle.
In a mechanical system such as a Helm- |
holtz resonator, the corresponding inter-
change is between kinetic energy dn(”
pressure (potential) energy. So, if a
change in a mechanical resonant system ‘
cuts the overall kinetic energy in half,
there should be a corresponding halving
of the pressure energy.

Cabinet B has double the internal
volume of cabinet A. Therefore, for the
same total oscillating air volume dis-
placement at the ports, the pressure
variations within cabinet B will be only
half those in A.

Pressure energy per unit volume
varies according to the square of the
pressure. With only half the pressure
variation, only one-quarter of the pres-
sure energy is involved per unit volume.
However, with B we have twice the
volume, so the total pressure energy
involved is exactly half that with A.
Both pressure and kinetic energy are
reduced in the same proportion, which
is as it should be. This also explains
why large cabinets can be deseribed as
low-pressure, slow-flow systems.

For the same oscillating air displace-
ment, we have, with double-volume cab-
inet B, only half the resonant energy !
to be damped out when the signal is cut |
off. If the room takes up energy at the
same rate with cabinets A and B, the
available energy in case B will be taken
up in half the time, thus cutting short
the hangover,

The rate at which the room
takes up energy depends on displace-
ment at the port. Since pressure varia-
tions in cabinet B are half that in the
other, there is only half the accelera-
tion force to set in motion the air in and
near each port. This produces only half |
the air velocity and displacement at|
each port. However, as cabinet B has
two ports, the total oscillating air vol-

www.americanradiohistorv.com
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a Fig. V-3-a

ume is the same in both cases.

Thus, with the two ports in parallel,
we get the same total oscillating air
volume from half the pressure differ-
ence. The two ports together have only
half the air-inertia factor just as two
similar inductances in parallel have
only half the inductance of either.
Since the air-inertia factor corresponds
to the barrvier between the cahinet and
the room, we have, with the larger
cabinet and its reduced air-inertia-
factor port system, a port system which
provides a closer coupling to the room.

In practice, as will be shown, next
month, a single larger port can replace
the two separate ports we have been
considering. When correctly tuned, the
effective port air-inertia factor, the
total air-volume displacement, the air-
inertia barrier and the room coupling
all correspond.

In Part ITI, it was suggested that the
reduced Q with a bigger cabinet was
caused by the reduced air-inertia
barrier of the larger port that went
with such a cabinet. Now that we have
worked things out in more detail, we
find that there is reduced hangover
with the larger cabinet because there is
less resonant energy to be damped out.
Nevertheless, the closer coupling is
essential if that reduced hangover is to
be obtained, for the closer coupling
makes possible the transfer of energy
at the same rate in spite of the reduced
pressure difference between the air in
the (larger) cabinet and that in the
room.

The corner-loaded reflex

So far we have considered the room
as loading the port in a definite way.
This is a simplification. If the cabinet
stands at the side of a room in the
normal way, the displacement of volume
radiates into 180° horizontally (see
Fig. V-8-a). If the cabinet is moved
into a corner, that radiation is con-
centrated into a smaller angle, which in
the extreme case is only 90° horizon-
tally (see Fig. V-3-b).

For a given volume displacement into
and out of the room, the air within
the room now moves faster and exerts
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a greater back pressure. Piston action
at the port has to work harder and we
find that the simple process of moving
the cabinet into a corner improves the
loading on the port. This is equivalent
to increasing the coupling to the room.
It increases the damping and lowers
the @, thereby cutting down hangover,
and in addition it increases the effi-
ciency, all without extra cost. What
could be better?

At low frequencies, the reduced angle
of radiation has especially beneficial
effects and this applies to the cone too.
So the location of the cabinet in the
room determines in patrt the load into
which both port and cone work and so
affects efficiency, damping, Q and hang-
over. When the load is increased, the
resonance is less marked and any tend-
ency to emphasize a specific frequency
is diminished, flattening the response.
“Everyone” knows that a flatter vre-
sponse is desirable, but far too few
people know that the shorter the hang-
over, the more nearly do the results
approach aperiodie working and better
preservation of transient modulations
of low frequencies. So the increased
loading is beneficial in several ways.

Electromagnetic damping affects the
coil and cone motion directly. It also
affects the motion of the air in the
cabinet, for that air is coupled to the
cone. At the frequency of the lower
peak in the impedance curve for
example, when port air flow tends to
push or pull the cone, cone damping is
communicated to the air system in a
very obhvious way. Thus magnetic damp-
ing affects the speaker directly and the
air volume indirectly.

This effect is decreased if the cou-
pling between the air volume and the
cone is reduced by using a larger cah-
inet. The speaker-magnet damping then
provides less indirect damping for the
resonating air volume. In practice, how-
ever, a larger cabinet with its naturally
lower Q is not so much in need of
damping by the cone. Consequently, in
spite of reduced coupling to the cone,
a larger volume cabinet usually has a
lower effective Q under working condi-
tions than a small cone.

WWW.americanradiohistorv.com

‘When placed against a wall, a reflex enclosure radiates into a 180° b
are. b—When placed in a corner, the reflex enclosure radiates into a 90° arec.

The larger the cabinet, the shorter
its natural hangover. It would seem
that the largest possible cabinet would
be desirable. Unfortunately, the hang-
over of most speakers requires a lot of
correction. A very large cabinet may
not couple closely enough to correct for
the speaker’s faults appreciably. Cab-
inet size is therefore a compromise.
A specific volume of cabinet which is a
good compromise for one 8-inch speaker
might not work well with another 8-inch
speaker having a widely different free-
air resonance frequency or damping-
to-mass ratio.

The cabinet should be large enough
to avoid having an excessive Q of its
own (the corner location helps), small
enough to couple sufficiently to the
cone to reduce the speaker’s deficiencies
effectively, but not so small as to pro-
duce such a spread of the upper and
lower impedance peaks that the upper
peak goes too high and serious holes
oceur in the audio output response.
Unfortunately, a reflex eabinet cannot
be both large and small at the same
time. There is no clear-cut optimum
size. Sales people usually demand some-
thing they can sell easily—something
which is compaet and inexpensive. The
perfectionist, however, concerns him-
self with the byproduects—the resonance
peaks—and tries to seleet a size of
cabinet which puts these in wuseful
places and then, by using damping,
tries to kill them as much as possible.

Obviously, a good well-damped speak-
er requiring but little correction from
its cabinet and therefore associated with
a low-Q cabinet, that is a large one, is
the best for all-round listening. The
magnetic system for good damping is
costly—so is the larger cabinet that
should be used with it if practicable.
It will be no novelty to most readers
that the better article is also the more
expensive!

When it is not practical to approach
these conditions, there are other ways
of cutting down the Q and the peaky
response that goes with a high Q.
Artificial damping intelligently applied
is the proper way to tackle the problem
of keeping Q low. TO BE CONTINUED
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UTTING remarks about stereo discs have a
more pleasant nature these days. The latest
version of the Westrex stereo cutter. the third
model released since the stereo record came on the
market. is a significant improvement on model 2.
Several stereo labels arriving for review early in
May contained the first audible inkling that the
latest changeover in cutters was taking place. A
noticeable reduction of distortion in the highs is

one feature ol these improved dises, some of
which are reviewed this month. The lows also
penetrate farther down the spectrum without

dredging up the muddiness formerly encountered.
It must be admitted that, as in the past, excep-
tionally wide-range frequency response often re-
sults in contraction of lateral stereo panorama.
But work is progressing towavrd the achievement
of wide frequency response and normal stereo
spread on the same record.

Winds in Hi-Fi
Frederick Fennell conducting Eastman Wind

Ensemble

Mercury Sterec Record SR-90173

A good example of improved cutting technigue
is Mereury’'s stereo version of Winds in [1-Fi.
The distortion figure audible here is similar to
that of the earlier monophonic release. A higher
stereo listening level is now possible despite the
fact that both of my amplifiers are Ultra-Linear
and therefore quick to spot any distortion as the
gain is brought up. For an interesting test, try
the second sclection on side 1. In the Dance with
Swords, one of three Japanese Danees by Bernard
Rogers, onlv a small handful of stereo pickups
on the market today will do justice to the shim-
mering highs of the bercussion section and the
savage but tight impact of tvmpani.

GROFE: Grand Canyon Suite
Mississippi Suite

Howard Hanson conducting Eastman Rochester

Orchestra

Mercury Sterea Record SR-90049

In this latest release, the Grand Canyon’s
cloudburst provides a fantastic workout for any
top-rated systemi. As the music swells in dynamic
range, the steady roar in the tonal basement of
the orchestra is punctuated with the harsh
crrackle of percussion imitating the play of light-
ning. In the Mississippt Suite, there is new
weight in the thud of the bass drum. Both of
these old favorites get a new lease on life in this
recording.

VILLA-LOBOS: Fantasia Concertante
BACH: Preludes and Fuges from Well-Tempered
Clavier
Heitor Villa-Lobos conducting Violonceilo Society
Everest Stereo Record SDBR-3024
The Brazilian composer, Heitor Villa-Lobos, is
a long-time expert on the sonority of the cello.
Remember his Bachianas Brasilieras No. 5 for
soprano and eight cellos? In this recording, he
conducts an orchestra of 32 musicians—each one
playing a cello. Stereo is a vital factor in the
compbrehension and enioyment of this brand new
composition. The cello orchestra is divided into
five sections, each section assigned music of
equal importance. A )rovocative idea has been
capably miked and processed.

Music for Frustrated Conductors
RCA Victor Stereo Record L5C-2325

This album proves that a sense of humor still
lurks in executive quarters where carpets grow

COLUMBIA & |

MR RWORKS

LEONARD BERNSTEIN
SHOSTAKOVITCH:

PIANO CONCERTO NO. 2
RAVEL: PIANO CONCERTO
IN G MAJOR

JULY, 1959
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Reviewed by
Chester Santon

Station WQXR
New York City

SE.,SJAP[S

STEREO and MONO

the thickest. Nine short selections, in a variety
of tempi and moods, have been selected to give
one an excuse to use the baton provided with the
album. A booklet by Deems Taylor explains the
rudiments of conducting and alerts the tvro to
tempo changes. Rumor already has it that the
conductor’'s implement, stamped with the legend
“Your RCA Victor Baton.” cannot be used
with other record lubels. The compatability ol
this newest component will have to be determined
by the individual listener/conductor.

BEETHOVEN: Symphony No. 9 in D (Chorall
Ferenc Fricsay conducting solaists, Choir of St.

Hedwig's Cathedral and Berlin Philharmonic

Orchestra

Decca Stereo Records (2) DXB-7157

During monophonic days, the first movement
of the Beethoven Ninihi usually occupied one
side of a record, the Dbrief second movement
and the lower-level Adagio shared a side, and
the fourth movement took up the third side of
the set. Disregarding the fact that stereo grooves
take up more space and the practical considera-
tion that the third movement is the only one
lending itself to dynamic compression, Decca
elected to squeeze the first and second movements
within side one of the album. Recording level
is way down on that side. Good work by soloists
and chorus in the final movement but the wise
money is waiting to audition the forthcoming
Angel and Columbia stereo versions of the Ninth.

Cugat in Spain
Xavier Cugat and Orchestra
RCA Victor Stereo Record LSP-1894

Those bemoaning the wenerally lower recording
level on stereo records are urged to try this one.
There are decibels to spare in a vivid collection
by the man who so0ld this country on Latin music.
Webster Hall in New York, scene of this record-
ing. is reverberant enough to permit the eclose
miking used here. You can’t miss the rhythm
instruments. They’re at right, left and center—
giving enormous impetus to a variety of Spanish
melodies converted to the cha-cha idiom.

SHOSTAKOVITCH: Piano Concerto No. 2
RAVEL: Piano Concerto in G Major
Leonard Bernstein, pianist, conducting New York
Phiiharmonic and Columbia Symphony
Orchestra
Columbia Stereo Record M5-6043
The recent Russian work holds the greater
interest here, Bernstein having introduced it in
the Western Hemisphere in January, 1958.
Where the concerto is foreefully playful in mood,
Columbia concentrates attention on the soloist
in this stereo setup. Sound has wide-range power
beyond this label's past average but the horizontal
spread attains full width only in the quiet pas-
sages. I suspect that the lateral modulation on
this dise reaches quite a high percentage during
the piano’s louder moments.

The Four Brothers Sound

Jimmy Giuffre
Atlantic Sterec Record 1295

The technigue of multiple recording on stereo
dise is in its infancy. Atlantie, using a special
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eight-track tape recorder, has superimposed a
series of takes by reed star Jimmy Giuffre. The
finished product contains the sound of four saxo-
phones, each played by Giutfre. Although tep
equipment was used in recording and duplicating,
substantial problems remuin. The saxophones
heard at extreme left and extreme right are
louder than those at the center. Room ambience
is missing altogether and pre-echo louder than
any encountered heretofore on stereo discs mars
some of the selections, The “hreathy” guality af
Giuffre's drawling tone is harshly emphasized
by sound-on-sound recording.

VERDI: The Music of Aida
Domenico Savino conducting Rome Symphony

Orchestra

Kapp Stereo Record XC-9014-S

The Savino name is well-known to oid radio
hands familiar with the 16-inch transcription
platters used by radio stations throughout the
country decades ago. In recent months at the
age of 7%, Savino has been busy in Rome turning
out a long series of records for Kapp that feature
orchestral versions of operatic scores. The per-
formances are pleasant. Reverberation introduced
at these sessions may prove excessive an top-
notch equipment.

WEdEE

"I A

Highlights of Yortex
Folkways Stereo Record FS$5-6301

West Coast audiophiles, since 1957, have had au
outlet for an urge to hear 40 loudspeakers heamed
at them from all points of the compass. A new
kind of theater called Vortex offers such sound-
in-the-round at the Morrison Planetarium in Sar
Franeisco. During the performance, patterns
and moving shapes are projected on the circular
dome of the theater while a special remote-contra!
panel channels the sound and rotates it around the
audience in the manner of a vortex. Folkways has
successfully transferred to stereo disc nine
examples of electronic compositions arranged
divectly on magnetic tape for Vortex display.
A sensution of movement is most noticeahle dur-
ing the shifting rhyvthms ol the Study No. 8
by Henry .Jacobs and the piece called 350-2 by
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Gordon Longfellow of Ampex Corp. The most
expensive stereo cartridges indicate that this
disc is ahead of its day in both subject matter
and audio quality.

BRAHMS: Violin Concerto
Jasha Heifetz, Violinist
Fritz Reiner conducting Chicago Symphony
Orchestra
RCA Victor Stereo Record LSC-1903

In terms of performance alone, the recent
Heifetz recordings of the Brahms and Beethoven
violin concertos are blue-chip investments. The
gypsy flavor of the Brahms concerto is well served
by the bright acousties of Chicago’s Orchestra
Hall. In this concerto and the Beethoven vecorded
with the Boston Symphony (LSC-1992), stereo
imparts warmth to the recorded Ieifetz tone.

GERSHWIN: Porgy and Bess.
COPLAND: El Salon Mexico
Maurice Abravanel conducting Utah Symphony
Orchestra
Westminster Sterco Record WST-14063

Westminster has an interesting entry in the
parade of Porgy and Bess recordings occasioned
by the movie. Gershwin's own original suite based
on the opera, performed in a spacious setting by
the Utah Symphony, offers a new glimpse of the
American musical scene during the ’30’s.

Melody
Carmen Dragon conducting Capitol Symphony
Orchestra )
Capitol Stereo Record SP-8476
In its series of releuses offering Curmen
Dragon’s quiet symphonic arrangements of light
classics, Capitol has hit upon an ideal deployment
of orchestra and stereo microphones. To the ex-
cellent orchestral balance is now added a sweet-
ness in the highs never before heurd in the
Dragon stereo disecs. A smooth nighteap for an
evening of attentive listening.

Soviet Army Chorus and Band
Angel Stereo Record $-35411
The monophonic disc featuring this Russian
concert attraction confounded many observers in
the record field. Released when the Hungarian
uprising was in the headlines, the record never-
theless climbed to high position on the Angel
best-seller lists and staved there. Stereo now
broadens the impact of the showmanship displayed
in these folksongs and army tunes but the mono
version still has the better frequeney range.

We Three—A Jazz Approach to Stereo
Marty Napoleon, Mickey Sheen and Chubby

Jacksen

Everest Stereo Record SDBR-1029

If you are a recording engineer, the star per-
former in this album may be the Belock mixing
console under the direction of Aaron Nathanson.
He has deploved the instrumental and voeal
trio of Nuapoleon, Sheen and Jackson so that
piano occupies lelt channel, drums are heard
in the center and bass in the right channel.
Maximum separation and adroit mixing at the
console furnish a very realistic illusion of three-
channel sound. Highlight of the album is an
elaborate drum solo that takes up most of side 2.
With the center mike grazing the drums, this
dise delivers some of the healthiest Jjolts to a
stereo cartridge that I have encountered to date.

Silk, Satin and Strings
Caesar Giovannini conducting Radiant Velvet

Orchestra

Concert-Disc (Stereo) CS-36

One of the convincing demonstrations of stereo
is playback of a large string orchestra occupied
with a popular melody. This dise offers a good
introduction to the added realism stereo imparts
to a body of strings. It is impossible to miss the
team play of violins on one side and cellos on
the other when the tunes are old favorites such
as Sleepy Lagoon, Holiday for Strings, Laura,
ete. Stereo depth and directionality are outstand-
ing. Important when dealing with massed
strings, playback in RIAA position provides
singularly bump-free response.

Baton and Bows
Morton Gould and Orchestra
RCA Victor Stereo Record LSC-2217
This was one of the first dises to explore the
possibilities of arrangements specifically designed
for stereo recording of a string orchestra. The
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two composers represented are Fritz Kreisler and
Jerome Kern. The arranzements for stereo have
been carrvied to an extreme. Each phrase, how-
ever insignificant, is answered in the opposite
channel. After the first few selections, the
formula becomes wearisome since such effects
are not encountered in live performances. This
drastic formula has not been repeated in subse-
quent releases. The record may in time become
a collector’s curio.

DVORAK: Serenade in E Major for Strings
Rafael Kubelik conducting Israel Philharmonic
Orchestra
London Stereo Record €5-6032
Here’s a2 charmer. The Central European
idiom i1s preserved with flawless ease by a Czech
conductor and string players of the Israel Phil-
harmonic, many of whom were at one time
members of leading orchestras on the continent.
If vou don’'t get radiant and exceptionally trans-
parent string tone on this one, vou have reason
tu suspect the performance of your stereo equip-
ment.

MOZART: Eine Kleine Nachtmusik
TCHAIKOYSKY: Serenade for Strings
Georg Solti conducting Israel Philharmonic

Orchestra
Londeon Sterec Record C5-6066
The record industry claims that stereo discs
from the outset have followed the RIAA curve.
During the first months, any deviation from
RIAA in favor of extra boost between (,000 and
10,000 eyeles was difficult to detect with the
stereo pickups then on the market. However, a
smooth-sounding cartridge selected within the
last 6 months can reveal instances where the
recording curve exceeds the treble boost specified
by RIAA. Direct comparison proves that the
strings in this recording received more treble
emphasis than did those heard on London CS-6032
(Dvorak, Serenade for Strings). Rolloft of the
highs in playback restores listenability to Mozart
and Techaikovsky but this arrangement does not
mateh the natural warmth of the Dvorak dise
plaved without such rolloff.

WAGNER: Great Scenes for Bass—Baritone
George London with Vienna Philharmonic
Orchestra conducted by Hans Knappertsbusch
London Stereo Record 0$-25044
Stereo’s enriching qualities are immediately
detected in the orchestral panorama that dis-
tinguishes this collection of arias. As the char-
acterizations of George London unfold in famous
baritone scenes from The Flying Dutchman,
Die Meistersinver and Die Walkiire, the part
played by stereo in breathing life and dimension
into Wagner's heroes takes over our attention. On
the evidence presented here, George London is
now a plausible candidate for the leading role
in a complete London recording of a stereo Die
Meistersinger. The sound, like that of the top
London opera sets, is in a class by itself.

Symphony of Dance
Leonard Sorkin conducting Musical Arts
Symphony Orchestra
Concert-Disc {Stereo} CS-42
A collection of dance-oriented pieces performed
with brisk competence by an orchestra under
the direction of Leonard Sorkin, a guiding figure
offstage in the affaire of Concert-Disc. The
quality of musie per side is slightly below the
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national average for stereo records. This factov
plus straightforward proeessing of the master
recording maintains a pleasant openness in the
sound.

Give 'im the Hook
Oscar Brand
Riverside Stereo Record RLP-1118

Old-time vaudeville fans will relish this stereo
treatment of tear jerkers and comedy songs that
flowered at the turn of the century. A jangling
piano, banjo, guitar and percussion furnish a
properly gaudy backdrop for the riehly sincere
songs of Oscar Brand. Everything is old hat
except the sound.
Note: Records below are 12-inch mono LP and
play back with RIAA curve unless otherwise
indicated.

HANDEL: Water Music

Eduard Van Beinum conducting Concertgebouw
Orchestra of Amsterdam
-Epic LC-3551

The famous Concertgebouw orchestra proves
a sturdy vessel on which to float Handel's Water
Music into the living room. This latest version,
ebullient and graceful as any in the catalog,
features the advantage of a truly firm bass
foundation.

The Vibe Sound of Peter Appleyard
Audio Fidelity AFLP-1901
Audio TFidelity’s ultra close plucement of the
microphone exercises its moving element to the
limit of its compliance. The affable antics of
Peter Applevard, the British vibraphone player,
therefore provide an easy test {or unwanted
points ol resonance in a speaker enclosure. Assum-
ing vour system hoasts an adequately compliant
cartridge, you will find yourself plaving host to
a potent signal that only the most solid enclosure
will be able to handle without a tremor.

Viennese Waltzes
Jo Basile, his Accordion and Orchestra
Audio Fidelity AFLP-1868

Jo Basile’s accordion continues its tour of the
world with this unexpected stop in Vienna.
Unlike the vibraphone in AFLP-1901, the ac-
cordion maintains far more transparency of
tone under close miking. While presence is just
as acute here in- AF’s full-range processing, the
acoustical impact at full room level is far more
pleasing to the ear.

SHOSTAKOVITCH: Symphony No. 1 in F Major
Leopold Stokowski conducting Symphony of the

Air

United Artists UAL-7004

Invading the field of elassical recordings, United
Artists follows a course of logie in entrusting
this work to ILeopold Stokowski. Maestro Sto-
kowski introduced this jaunty symphony to
American uaudiences in 1928 and recorded it on
78's shortly thereafter. Thirty years of per-
formance of this work have not diminished his
enthusiasm, as this Carnegie Hall recording testi-
fies. Rellecting a recent pattern in the record
industry, another neophyte firm has turned out
a recording of high professional competence on
a completely free-lance basis. The extended fre-
queney response now almost universal on mono
dises 1s present here. Surface noise, however
is a shade ubove average.

MAMHLER: Symphany No. 5
Rudolf Schwarz conducting London Symphony

Orchestra

Everest (2) LPBR-6014
The opening pages of this symphony unfold a
titantic display of orchestral power. Some of
you may recall that, 5 years ago, one of the
early hi-fi demonstration records (Westminster
DRB) featured an excerpt from the first move-
ment of the Mahler Fifth. This pertormance by
Schwarz and the London Symphony indicates
that conductors other than Mahler specialists
such as Walter and Scherchen can bring a valid
statement of the musie to records with the help
of blazing recent sound. Previous recorded ver-
sions cannot match this one in dynmpics, fre-
quency response and clarity of instrumental
timbre. END
Name and address of any manufacturer of rec-
ords mentioned in this columm may be obtained
by writing Records, Ranlo-ELECTRONICS, 154 West

14 St., New York 11. N.Y.

RADIO-ELECTRONICS
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Today's FP is available in the
improved “‘red top’’ design
with new positive leakproof
seal that ends the possibility
of leakage. A new patented
spring clip mounting gives
improved resistance to shock
and vibration plus improved
heat. dissipation.

Prevent “Middle Age” Hum

with Mallory FP’s—the Capacitor with ETCHED CATHODE

Why risk annoying filter hum? Always use
Mallory FP capacitors. . .and be sure of life-
long hum-free performance. The etched
cathode FP offers increased cathode surface
that prevents loss of capacitance. What’s

the original 85°C capacitor . .

. gives you pre-

mium service without premium price.

Try the new FP capacitor for yourself. See
how it stops expensive, time-consuming call-

backs. Your Mallory distributor has them
. see him today.

more, you can use the FP with assurance in
today’s tightest, hottest chassis. The FP is

"5" Q DASCAPS 0

A HIROW LoMTORIN

Sta-Loc*—New design enables
your distributor to custom-
build the exact replacement
you need in just 30 seconds,
eliminates waiting for out-of-
stock controls.

*Trade Mark

Mallory GEMS—five tubular
capacitors in easy-to-use dis-
penser: best bet for outstand-
ing service in buffer, by-pass
or coupling applications.

RMC Discaps®- -Long the
original equipment standard,
now available for replace-
ment in the handy “*file card”
five pack.

® Registered trade mark of Radio Materials Company, a division of P. R. Mallory & Co. Inc.

TC Tubular Electrolytics—now
in handy new twin pack with
the same high quality and
performance characteristics.

'Mai

P. 'R, MALLORY & CO..

Inc., INDIANAPOLIS &, INDIANA
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AUDIO—HIGH FIDELITY

building the
HARK

down to cutoff

By KING BAKER *

MONG the various types of
speaker enclosures, the rear-
loading horn has remained a
favorite with those who ap-
preciate clean articulation in the bass
region. Such an enclosure is fairly com-
plicated and requires considerable dili-
gence on the part of its designer and
builder, but the quality of reproduction
from a carefully coordinated horn sys-
tem is impressive enough to override
these objections.

Properly engineered, this type of en-
closure has three worth-while advan-
tages:

1. Radiation from both sides of the
driver cone is used at low frequencies
for maximum efficiency.

2. High acoustic loading in the bottom
three octaves swamps out driver reso-
nance and presents uniform electrical
impedance to the power amplifier.

3. Horn loading gives smooth re-
sponse to the cutoff of the horn flare,
practically unaffected by driver charac-
teristics.

Design considerations

Such an enclosure should not be con-
fused with small cabinets which use a
very short horn to load a reflex duct.
The operation of these devices is more
like that of bass-reflex enclosures than
of exponential horns. A true rear-load-
ing horn must have an effective path
length of at least 5 feet to load its driver
effectively in the 40-50-cycle region.
Moreover, the mouth of the horn must
be large enough to add substantial radi-
ating area to that of the driver, if you
want reasonable efficiency below 150
cycles.

* Technical Assistant, James B. Lansing Sound, Inc.
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For better bass response, use a folded
horn with maximum efficiency, reduced
driver resonance and smooth response

finished enclosure

The

James B. Lansing Sound, Ine.

The JBL model C40 Harkness en-
closure is a recent design which in-
corporates a full-size rearqoading horn
in a pleasing lowboy enclosure of rea-
sonable size. The basic configuration is
a constant-width 6-foot folded exponen-
tial horn having a flare rate of 40
cycles. The combined radiating area of
the horn mouth and 15-inch driver is
more than four times that of the driver
alone. The coupling chamber, horn
throat, rate of flare and path length
are carefully related to restrict opera-
tion of the horn to frequencies below
175 cycles. Above this point, the driver
radiates direetly from the front of its
cone.

Either 12- or 15-inch drivers may be
used. Both operate satisfactorily in this
enclosure, provided the driver’s overall
depth does not exceed 5% inches. Since
the front of the cone radiates directly
into free air, the Harkness accepts
either extended-range drivers, coaxial
speakers or two-way systems consisting
of separate woofers and high-frequency
units.

When driven by a quality 12- or 15-
inch cone speaker, bass response extends
smoothly to below 40 cycles. The im-
pedance curve of a typical 15-inch unit
in this enclosure is shown in Fig. 1
(soligl line). Note that at 40 cycles the
impedance (and therefore cone move-
ment) of the driver is no greater than
at 500 cycles. At no point does the im-
pedance exceed 3 times the 500-cycle
value. Compare this with the curve of
the same speaker in free air (dashed
line), where motional impedance at
resonance rises (o a value approxi-
mately 15 times that at 500 cycles.

Remember, in reflex and horn-loading

www.americanradiohistorv.com

made by

enclosures, (as opposed to “infinite-
baffle” arrangements) a rise in motional
impedance does not correspond to
greater acoustic output. On the con-
trary, any pronounced impedance peak
indicates that the driver cone is not
loaded properly, and under this condi-
tion a very small amount of electrical

drive results in excessive distortion.
This factor is overlooked in some de-
signs, in which low-frequency imped-

ance peaks may exceed 10 times the
mid-frequency value.

Just as important as the increased
power-handling ability and reduced dis-
tortion afforded by an acoustically

Fig. 1—Impedance of a typical 15-inch
speaker in and out of the Harkness en-
closure.

RADIO-ELECTRONICS
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damped driver is the uniformity in elec-
trical impedance reflected to the power
amplifier. Abrupt peaks and dips in a
speaker’s impedance curve are usually
accompanied by sudden reactive shifts
in electrical impedance. Such complex
reactive loads may seriously limit the
amplifier’s peak power and lead to

JULY, 19589

e

momentary instability on transient
peaks.
How to build one

The audiophile who wants to con-
struet the Harkness for himself may
work from the simplified drawings
shown on this page (Figs. 2, 3, 4, 5,
6, 7 and 8) and work out assembly

2 VERT scABS| |

2 HORIZONTAL SCABS

FRONT
THROAT
BAFFLE

SPEAKER
BAFFLE

REAR
THROAT
BAFFLE

INNER
HORN PANEL

THROAT FILLET

MISCELLANEOQUS
FILLETS GLUE
BLOCKS, STRUTS,
CLEATS,ETC
BOTTOM
PANEL

CENTER FOR SPKR MTG
HOLE 1I"DIAMETER FOR |
12" SPKR, I3-1/2" DIAMETER
FOR 15" SPKR.

methods, exterior design and final trim
to suit his particular installation. Or,
if he wishes to build an exwuect copy of
the commercial enclosure, detailed shop
drawings may be obtained for $3 from
any JBL Signature dealer or James E.
Lansing Sound Inc., 3249 Casitas Ave,,
(Continued on page 90)
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Model CT-1

AN ABSOLUTE 'MUST’ FOR
EVERY SERVICEMAN!

Here is an in-circuit condenser tester |
that does the whole job. The CT-1 ac- |
tually steps In and takes over where
all other in-circuit condenser testers
fail. The ingenious application of a
dual bridge principle gives the CT-l1a
tremendous range of operation. . . .

L] . -

in-circuit checks:

w~ Quality of over 80% of all condensers
t shunt resistance pres-

‘! ‘I %y .u“@

\
ent . . . (leakage, shorts, opens, ‘\L
nsers from 200 mmfd. _|,>7

even With circui ]
intermit:
tents) .
w Value of all conde e Y
to .5 mfd. e
condensers Model CT:1 —

w~ Quality of all electrolytic
hold a charge)

(the ability to
w Transformer, socket and wiring leakage
capacity

housed in sturdy

hammertone fin-
ish steel case S 50
complete with Net

test leads

out-of-ciréuit checks: SIZE: W-6" H
0% of all condensers .. . (leakage, shorts,
s from 50 mmfd. to .S mfd.

tic condensers (the ability to hotd a charge)

e up to 300 megohms
. transformer,

=7 0—3‘14"
opens and inter-

w Quality of 10
mittents)
w Value of all condenser
w» Quality of all electroly
w~ High resistance leakag
w» New or unknown condensers . .
ing leakage capacity
SPECIFICATIONS
o Ultra-sensitive 2 tube drift-free circuitry e Muiti-color direct
scale precision readings for both quality and value . . . (in-circuit
or out of circuit) ® Simultaneous readings of circuit capacity and
circuit resistance e Built-in hi-leakage indicator sensitive to over 300
cannot damage circuit compaonents e Electronic eye
or for even greater accuracy e |solated power line

IN-CIRCUIT REC'I'IFI&I}JES‘I‘ER

Checksallpower rectifiers
in-circuit whether
SELENIUM, GERMANIUM,
SILICON, etc.

wing trend towards com-
bility and low price, T

actness orta i
= L are resorting more an
i ing TV sets

socket, component and wir-

megohms e
balance indicat

for an in-
greater than ever.

GRT-1 CHECKS ALL POWER
RECTIFIERS IN-CIRCUIT AND ouT-
OF CIRCUIT WITH 100% EFFECTIVE-

| ‘Jj ‘

1 (i
\ ¢ Qoo
|

y 22‘&%2%?&1#,"’5&&&‘3%5?,"i,%‘(‘{.‘e-.t“.c’ﬁi"u“%ﬁ’Sﬁﬁ.o«.ca,cu.t.
o Will not biow fuse en connected to a dead short.
o Large 3" highly accur . sensitive yet rug
e Separate meter scales for in-circuit
e Cannot damage or over heat rectifier

Just clip SRT-1 test leaqs’*nLe;Lin

ust chi
i 2 reuit without dis A
S|MPLE To gré:: g;‘iu;wx::h’):nd ‘get an instant ind
OPERATE ter scales. . -«

s even wh
ged.

ate mutti-color meter
and ou
being tested.

t-of-circuit tests.

tifier
rectifier
ication on

across rec

easy-lo-read three-color me

NESS FOR:
g »# Quality v Fading  Shorts »# 0pens

Model SRT-1—housed L hrcing » Life Expectancy

in st\i“rdz hz‘amrrs\grégnme 2 50 PR

ini ca - - -B" -7 - 4!'

f;l)I‘elie iﬁf\ test leads Net  SVZE: w-6~ H

SPECIFICATIONS
ma. to 500 ma. (selenium,

under test right
ier from circuit

MINI-CHECK TUBE ESE

Model MC-1

I’Y\UULTIPLE SOCKET

BE TESTER without | @ @ ,

sacrifice in ACCU- ® = |

RACY, SPEED or VER. | ® e o

SATILITY ®a - |

e EMOL W @ teeae

e Jeged b reet inles | § OO0 22, @9 *

ables you'to check over 600" tbe Lok ;ﬂ

y s — and ha ube LY TP TP

i et S5 | @) Q) () .
S

Model MC-1 — nhoused i

(s:;t;redy wrinkle finish ste'er} s
3950 SIZE: w-9~
Net H-8v"
0-234~

SPECIFICATIONS

® Checks emission, i

This covers O'SS'DH, inter-element
e 245, series-stri shorts and

?6"5&"0".152’8.@" tubéLeSoStJ";%t;rixg;"bes-bgas'erg’g(ﬂf:toorfso\;%'g 600 tube types

D'Arsamual tyhe TRloys dynamic enabie a test of any tape o pone volt,

) ype meter — cathode emissi ny tube in '

:;\;':i)r!‘means more accuracr;/mst accurate t)!Demal\fa?l!f‘anbI:eest p':'"Cip'eS'esos 5'1‘/2)2

indicagtoehoosgprfa" branze fube 's.c:zkl:tvgﬁ bearing means‘lar;glg 'g;eater sen:i.

iti ® Combinati ife @ 17 1
compartment » ment positions e Hand ination gas and ong
tachable line ¢ New tube listin y tube chart contai nd short jewel
ord gs furnished periodi ained in speci
odically at no cial back
cost e De-

P us tl_lese BONUS FEATURES . . . found
in no other low price tube tester

» Checks for cath
1 Checks all secti ode to heater shorts »=
:,I;tlh one “Bad’%csg?:rt‘i%?\f,r;nuﬂit:‘mg purpose tuI?ehseckswfi?lrp‘(i;gli‘umment
e load control e isolated — no shot p tubes
o Positively mammainanles you to get accuratesrr‘ggﬁltr;ag?\rdaI‘l’tvgri-
ete as new tubes are i ubes
e introduced.

| TRANSISTO
TESTER Moue,R

TT-2

AN IN

DESIGEE’[’]ENFSWE QUALITY INSTRUM

Ft o i Y

,, _
DIODES QUICKLYANDT:[?[;‘IIJSI;?I%E&

portable and
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trial d:,nvt;z'éc:m% am;l;'f'ier': hearing
can develop ¢ etc. Since tran"ndus'
8ain, short excessive leak sistors
TRANSISTORO-OPENS, th age, poor

OR TESTER is groar_ 'O

SPECIFICATIONS

® Ch
B ra%cigs all transistors
rode and’ e ol T

includi
. i o i ing
Unijunction t)’/pgslo;’o? ctet-
ur-

rent gain, |
off current AXage, opens Model
AT Current e “Checks all “diodes ta; T 2gel 7T-2 — housed
iodes for finish st{egpag;mertone s 50
se com- 24

reverse rrent gain o Al
Curre £

even if man
tests can be made n if ufac-

turers' rat plet i
e it e w

d Rain is not YR, ith test leads

d °
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SIZE: W-¢r H=7 D=314n

IMPORTA
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pe transistor ircuitry is engineered g
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ally at no cost, hey are introduced. New fjst;
istings

EASY TO BUY IF SATISFIED
see order form on facing page


www.americanradiohistory.com

Convince yourself at no risk that CENTURY instrumentsi are indispensable

i i ithout obliga-

- i ork. Send for instruments of your choice wi bli

F o R I o D AY FREE T R I A l :?o%«‘o.u.r'et\:srtyhg?ny fv:)r 10 days before your buy ... only then, when satisfied,
Peak-to-Peak

pay in easy-to-buy monthly installments — without any financing pr ca_rrying charges added.
“/ WITH LARGE EASY-TO-READ 6* METER — _—

VACUUM TUBE VOLT METER
featuring the sensational new MULTI-PROBE - patent pending

No extra probes to buy! The versatile MULTI-PROBE does the work of 4 probes ‘
@ DC Probe ® AC-Ohms Probe © Lo-Cap Probe @ RF Probe

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

Battery Operated

FUNCTIONS OUTSTANDING FEATURES

. ® Completely portable — self powered with long lite
DC VOLTMETER apn Will measure D.C. down to batteries — permits wse everywhere @ New advanced
1.5, volts full scale with minimum circuit loading, pentode amplifier circuit assures amazingly low battery
and give accurate readings of scale divisions as low drain e Large 6 100-microampere meter, many time.
as .025 volts . . . Will measure low AGC and oscillator more sensitive than meters used in most' V.T.V.M.'s o
bias voltages from .1 voits or less up to 1500 volts Laboratory accuracy performance — 29, of full scale
with consistent laboratory accuracy on all ranges . . . on DC, 5% of full scale on AC e Simplified multi-color
Zero center provided for all balancing measurements easy-to-read 4-scale meter ® No heat operation assoyos
guch as discriminator, ratio detector alignment and rigid stability and accuracy e Immune to power line
hi-fi amplifier balancing: fluctuations e Amplifier rectifier circujt wnh' 'requenﬁy

compensated attenator — 2 feature found on y in costly
AC VOLTMETER i True Peak-to-Peak measure- laboratory instruments e Meter completely isolated —
ments as Iow as 3 volts of any wave form including practically burn-out proof e Hand-crafied circuitry
TV sync, deflection voltages, video puises, distortion eliminates the service headaches of printed circuitry o
gLNi-ti amplifiers, AGC and color TV gating pulses . | 1% resistors used for permanent accuracy e Separate
Scale divisions are easily read down to .1 volts . RF ground return for low-loss RF measurernent o Micro-
Measures RMS at 1/20th the circuit loading of a phone type co-axial connector e Matching cover pro-
V-O.M. . . . Unlike most other V.T.V.M.’s thers is no tects instrument face — snaps on and off instantly. -
loss in accuracy on the lowest AC range. =
ELECTRONIC OHMETER .. . Measures from 0 SPECIFICATIONS S——
to 1000 megohms . . . Scale divisions are easily read Model VT-1 — fully wired and
down to .2 ohms . ., Will measure remstang:le valtues ® DC Volts — 0 to 1.5/6/30/150,/300 ’600/1500 volts calibrated, housed in hand-.
:\[0?11 % r;?:n:‘s tu,eor'\(g bl”':'lonelghwsl tic La:vdl lbd.e ae;:: ® AC Volts (RMS and Peak-to-Peak) — 0 to '3,12,60,300 1200 volts some hammertone finish steel
c:,g,.,de',f:é,sa ce leakage i clroly y-p ® Ohms — 0 to a billion ohms, 10 ohms center scale — Rx1/10/100/1K /10K/ Casg'ggcomplet'e with MULTI-
& 100K /1M PR .and thor-

RF and LO-CAP MEASUREMENTS . . ., ® RF — Peak reading demodulator supplied for use on all DC ranges ough instruction
With these extra VT-1 functions you can measure @ Zero Center — available on all DC volt ranges with zero at mid-scale ; manual covering 50
voltages in extremely high-impedance circuits such o Decibels — from —10 Db to +10/22,36 /50,62 based on the Dbm unit: ODb- all the applica Net
as sync and AGC pulses, driving saw tooth voltages, IMW in 600 ohms tions in detail. j
color TV gating pulses, mixer output levels, I.F. Impedance — 11 megohms DC, 1 megohm AC, 10 megohms Lo-Cap
stage-by-stage gain and detector inputs, PS

Input Capacity — 130 mmfd. RMS, 250 mmfd. Peak-to-Peak, 25 mmfd. Lo-Cap

FAST-CHECK TUBE TESTER =

Simply set two controls . . . insert tube . . . and press quality button to test
any of over 700 tuhe types completely, accurately . . . IN JusT SECONDS!

Over 20,000 servicemen are now using the FAST-CHECK in thei

servicing time way down, eliminating %nprofitabl patiiach
by selling more tubes with very little
chose the FAST-CHECK above all oth

PICTURETUBE TEST ADAPTER

every day work and are cutting
e call-backs and 'ncreasing their dollar earnings

effort. See for yourself at no risk wh SO many servj
er tube testers. = s

INCLUDEDWITHFAST-CHECK » Checks g I#\I?GE 00'; PPERATION
Enables you to - S quality of over 7 tubes types employing the time
picture {ubes (incl(i:l::lig” proven dynamic cathode emission test. This covers more than
o ; g 39% of ail tubes in use today, including the newest series-string
€ new short-neck 110 tubes, auto 12 plate-volt tubes. 024s, magic eye tubes, gas
deg're(.e type) for cathode regulators, special purpose hij-f; tubes and even foreign tubes,
emission, shorts and |ife v Checks for inter-element shorts and leakage,
oxpectancy ... also to reju- | * Checks for gas content
venate weak picture tubes. » Checks for hfe-expectancy.
® No time consuming multiple switching only SvoAseTti!i? N s i i i
X t e ) d instead of banks of switch
on conventional testers o No anno L UG isti =
Jocatay insigje e “sﬁngs)‘lu;greroalldgr‘;grt checking . tube chart listing over 700 tube types is

C Yy one section is defective the tube will read “Bagd"
® 41 phos i 0
size: W Tl D43 Bhosphor bronze beryltium tuybe sockets

. line voltage variation e 12 fj| iti
M o _ 1 ion Vlament positions e
rug%%li Fgai car:]y?gze?:alsne hc%nrg. $695° N0 shock hazards e Long lasti ed i :
plete with CRT adapter Net NOTE: T'r‘w Fast-Check positively cannot become obsolete .

. Circuitry is engineered to accommodate
Ngs are furnished periodically at no cost.

CONVENIENT TIME PAYMENT PLAN — No riNANCING CHARGES

e, CENTURY ELECTRONICS CO., INC.

INSTRUMENTS ARE || evelt Avenue, Dept. 107, Mineola, New York
GUARANTEED FOR I CHECK INSTRUMENTS DESIRED ;:a:eﬁzhotshe\fnslrumqms checked for a 10 day free trial. If satisfied | agree to pay

i If not
i thly installments as shown. If
[ festeh 33830 n payment within 10 days and the mon installments as shown. I FI0L
950 within 10 ays. Batance & thly for 5 months. | the CONn P tisfied t will return the instruments within
ONE FULL YEAR l D $9.50 within 10 days. Balance $5 monthly : TR A

EREST or FINANCING
Mini-Check Tube Tester - $39.50 | ¢ T o Bligation. it is understood there will be NO INT
I D g;dsgl wwlitchgn 1(I)mdays. Balance $6 monthly for 5 months. | charges added.

The extremely low

R Py ter . . $29.50
L; Model SRT-1 In-Circuit Rectifier Tes R | . R
prices are made I D $4.50 within 10 days. Balance $5 monthly for § m;;:_hsso Name ... oo P P Please print cloarly
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$14.50 within ays. §9.50
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manufacturer. ] D $14.50 within 10 days. Balance $11 m
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AUDIO—HIGH FIDELITY

(Continued from page 87)
Los Angeles 39, Calif.

The factory enclosure wuses lock-
mitred joints and routed slots in top
and bottom panels to position interior
partitions. You may not be able to make
these, but an equally satisfactory en-
closure may be built using simpler
methods, provided all joints are screwed,
glued and sealed. If you use routed slots,
add twice the depth of the slots to all
inside panels. Use plenty of glue blocks
in all corners (see Fig. 4).

Use 3% -inch plywood for all panels
with the exception of the curved section
which forms the final horn flare. This
may be made of 5/16-inch Plyscore
sheathing, adequately strutted to pre-
vent panel resonances. Alternatively, a
sandwich of thin Masonite or plywood
layers may be bent to shape and glued
together in a single laminated panel. In
any case, the curve profile shown in
Fig. 5 should be followed.

Before beginning actual construction,
first check the layout of the components
you plan to use. Fig. 6 shows how the
major parts are cut from plywood
sheets. A detailed drawing of the speak-
er baffle is shown in Fig. 7. Note that,
if the 175DLH driver—horn-lens as-
sembly or tweeter of similar length is
used it will project back through the
rear of the coupling chamber. Therefore
a tight-fitting hole must be cut in the
front throat batle to accommodate the
horn driver. Soft felt is used to seal the
gap between the tweeter horn and
panel. The exact position of the hole
may be determined geometrically, or the
complete shop drawings may be con-
sulted and high-frequency unit mounted
exactly as in factory-assembled cabinets.

The rear of the coupling chamber
should be completely padded with sound-
absorbent material, such as Fiberglas
or Tuflex (see Fig. 2). If a dividing
network is used, mount it in the space
behind the curved horn section.

Since you must be able to remove the
speaker mounting baffle from the front
of the enclosure, it cannot be glued. Yet
it must form an airtight seal with the
coupling chamber. Cleats to which the
speaker baffle can be tightly screwed
are fastened to the side, top and bottom
of the enclosure. These cleats are cut
from 1% x 34-inch stock and glued and
screwed edgewise to the enclosure. Use
at least four screws per cleat. The left
edge of the bafile is screwed to the inner
horn panel. Use at least four screws on
each edge of the baffle.

If you set up the grille cloth so it
can be removed from the front of the
enclosure, the remaining outer surfaces
can be permanently fixed in place. The
more ambitious may not want visible
mounting frames or fasteners on the
finished enclosure. Fig. 8 shows the
factory method of mounting the grille
cloth. It is fastened to a supporter
behind the vertical seab on the right
of the enclosure, stretched across a
center spreader and then fastened to
the interior left-hand side of the cab-
inet. After a trial fitting of the grille,
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cut top and bottom scabs to follow the
grille’s contour. Glue scabs in place and
finish edges with 13%-inch veneer tape.

This method of mounting the grille

cloth requires making the horn-mouth |
interior accessible from the rear of the

enclosure. Consequently, a portion of
the rear panel of the factory enclosure
is made removable. If you do this, make
sure that the removable section makes
an airtight seal when screwed in place,
and that the entire structure is rigid
and rattle-free. Cleats, not shown on the
diagrams, are screwed and glued to the
top, bottom and side to support the
removable panel.

When completed, the enclosure may
be completely finished and fitted with
decorative legs, or it may be incorpo-
rated in built-in or wall-hung cabinet
units. The enclosure can also be built
as a vertical unit, should this orienta-
tion better suit existing space require-
ments. Since the horn is completely
self-contained, room placement is not
critical.

Testing and performance

After the enclosure is assembled and
the speaker system installed, the system
should be tested before the grille cloth
is stretched into place. A powerful low-
frequency signal or program material

[

having a preponderance of bass should |

be fed to the speakers and the en-
closure checked carefully for rattles,
buzzes and panel vibrations. Additional
struts may be screwed in place as
needed to eliminate any panel reso-
nances.

Once the system is operating satis-
factorily, suitable music for normal
listening may be played as a listening
test. If a two-way speaker system is
installed, the high-frequency level con-
trol should be set to give most natural
balance.

The most immediately outstanding
feature of the Harkness enclosure is
its ability to deliver natural full-bodied
bass even at the highest volume levels.
But it must be emphasized that, below
200 cycles, individual room acoustics are
almost as important as the speaker
enclosure in determining quality of re-
production.

The quality of rear-loading horns is
often described as “live,” “clean,” “gets
the sound out of the enclosure and into
the room.” For those who feel these
terms describe the ideal speaker system,
this enclosure is an ideal choice. END

PENTRON 9T-3C
TAPE RECORDER

Excessive hum on a recording, usual-
ly becoming progressively louder, is
generally due to a defective 6SL7
which may have heater-to-cathode
leakage, despite tube tester indications
of no leakage. Test by substitution.

V1, the 5879 preamplifier tube, may
also have a heater-to-cathode short
that does not show on a tube tester so
try by substitution too. Loose motor
supports may also cause hum.—Jack
White

Www.americanradiohistorv.com
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DYNAKITS

Look Best — Test Best — Sound Best

ew STEREQ 70

o

* Dual 35 watt super-quality
Amplifiers—70 watt continu-
ous monophonic rating—160
watt peak

* All critical parts on prefabri-
cated printed circuit assembly
reduces wiring time to five
hours

* Premium quality parts con-
servatively operated permit
one year guarantee

* Uncompromised design for fin-

est performance—usable with
all speakers

* Only $99.95% net including all
parts, instructions, and protec-
tive cover

Step up to STEREO

Superb Dynakit Quality Is Fully Com-
patible With Stereo Requirements

B 2 o - ve - .
" .
o ve x - 5
g - -
» L]

* Famous Dynakit Preamplifiers—dis-
tortionless and noise-free—stack har-
moniously for stereo. $31.95% each

* Add DSC-1 Adaptor unit for complete
flexibility. Includes blend, balance,
dual volume controls plus loudness,
tape monitor, and reversing switches.
Usable with most high quality pre-
amplifiers. Only $12.95* net.

* PJM-2S Panel mount kit provides inte-
grated handsome appearance plus
mounting facility—$5.95% net.

* CM-2S Cabinet Set includes front
panel and walnut table top cabinet.
$17.95% net
Avaitable from lcading Hi-Fi dealers everywhere.

Descriptive brochure available on request.
*Slightly higher in West

DYNACO INC.

Dept. RE 617 N. 41st St. Phila. 4, Pa.
RADIO-ELECTRONICS
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TO BE SURE OfF GETTING the tweeter made world-
famous by rave notices of the hi-fi test iaboratories,
and not an inferior imitation, order ONLY from Radio
Shack., ONLY Radio Shack sells the tweetr.r acclaimed
for adding a smooth and silky response from 5,000
cycles to 25,000 cycles with any godd compliance
speaker system. Order No. I6CX0Q17Y,

RADIO SHACK INVITES YOU TO

FREE

YOU SAVE $40 BECAUSE WE CAUGHT OUR FACTORY BETWEEN “RUNS"

- § - TRANSISTOR PORTABLE RADID

IST TIME EVER!

$2995

$5 down $5 monthly

Battery
Included

POSITIVELY UNDUPLICATED UNDER $70!

Rather than shut down, a certain factory wait
ing for business on its own product built our
sensational design to order for less than HALF
the going price! VERSATILE! Use anywhere as
powerful long-distance radio as low-cost
“2nd half'’ of stereo system . as partabie
amplifier for your phono.Has two ciodes, ther-
mistor that extends battery life to save you
money, top grain leather case.

Order No. 90LX696. Sh. Wt. 2 fhs.

[FE0sg ELECTRUSTAT-3 Tweeter

$ () $5 Down.35 Monthly
Factury Assembled;
Cabinet: 11% x 5% x 412"

Sh. Wt. 7 ibs.

8-0HM ELECTROSTAT-3 CROSSCVER NETWORK
Order No. 911534 Sh. wt. 2 Ibs. $6.95

ACCEPT THIS AMAZING OFFER!

2 MONTHS
UBSCRIPTION

330 JUMBO PAGES OF
BARGAIN BULLETINS

AT LAST! Up-to-the-minute dollar-saving bargains in . . . HI-FI
and STEREOQ! AMATEUR RADIO! POWER TOOLS! APPLIANCES!
LP RECORDS! TAPES! CAMERAS! OPTICAL! ELECTRONIC PARTS!
SPORTING EQUIPMENT!

THE ONLY WAY you can keep up with the bargain triumphs that
are rocking the nation! Exclusive makers' closeout offerings . , .
inventory clearances of 3 giant stores and our huge mail order
plant . . . Radio Shack buying coups made almost daily in al!
corners of the globe!

WRITTEN BY EXPERTS in all fields . . . printed VIVIDLY in
rotogravure on fine glossy paper ., . on pages over TWICE the
size of this magazine! Mailed POSTPAID — nothing to pay!

Profusely illustrated 82"
11” book with authoritati
articles
and elecironic catalog.
in September,

250-PAGE
COMPLETE GUIDE
TO ELECTRONIC
PARTS BUYING

CORPORA TION

167 Washington St., Boston 8, Mass.

P.A. Miracle! 5-WATT AC “Carnival” AMPLIFIER
$1995 5

P.A.! PHONO! PAGING! IDEAL for Clubs
Schools,
Restaurants,
high-z mixable microphone and inputs and
gain controls.
Y2 x 5 x 17
Order No. 90LX891 Sh., Wt. 7 Ibs.

$5 Down, $5 Manthly

Paging,
circuit

Square Dances, Rallies,
Music Lovers! AC

Hi-fi (low) hum and |.M.
cabinet

730 Commonwealith Ave., Boston 17, Mass.
230:240 Crown St., New Haven 10, Conn.

FILL IN — CLIP — MAIL TODAY!

RADIO SHACK CORPORATION pepr. 7¢
730 Commonwealth Ave., Boston 17, Mass.
Please send me the following:
FREE Bargain Bulletins for 12 months
1960 Guide To Electronic Buying @ 35¢
8-Transistor Radio (-90LX696) @ 29.95
Electrostat-3 (-36CX017Y) @ 27.50
8-0hm wired X-over (-91L534) @ 6.95

COMPLETE OUTDOOR
P.A.  SYSTEM: Amp
University PH horn, 25
W driver, microphone,
weatherproof cabe.
Order Na, 920520 Sh.
Wt. 20 Jbs. $49.95

=
L

$5 Monthly
With Carrycase

Archer POWER MEGAPHONE $2995 55 Down,

JULY,

PUTS YOUR VOICE WHERE YOUR LEGS CAN'T GO!
PERFECT for Coaches, Playgiound Sspervisors, Con-
struction Foremen, Yachtsmen, Lifeguards, Scout-
masters, etc. Has variable volume control, weighs
312 Ibs. with 6 flashlight batteries (extra 78c).

Order No. 90L800 Sh. wt. 9 Ibs.

IFGA519

16-Ohm X-over kit (=91£505) @ 4.95
5W Amplifier (90LX891) @ 19.95
Outdoor PA (:92£X521) @ 49.95
Power Meg. (-90L800) @ 29.50
Check [ Money Order
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For Checking Miniaturized Equipment, Pyramid’s
Model RC-1 New Resistance- Capacity- Ratio
Bridge Tester. Budget priced . . . outstanding quality
instrument . . . the RC-1 saves you both time and money.
Precision-engineered, Pyramid’s new model RC-1, Resist-
ance-Capacity-Ratio Bridge Tester has a special low
voltage bridge and stable vacuum tube amplifier for safe
testing low voltage electrolytics such as commonly used
in transistorized receivers.

Pyramid's RC-1, Resistance-Capacity-Ratio Bridge Tester
is a functionally designed, sturdy, compact, lightweight
unit, ideal for use by technicians, servicemen and en-
gineers in radio, television (color. as well as black and
white), industrial electronics and all related fields.

PYRAMID MODEL RC-1 FEATURES:

« Special 3 volt amplifier for checking low voltage elec-
trolytics used in miniaturized equipment such as trans
sistor radios, etc.

o Capacity Ranges—from 10 mmfd. to 2000 mfd.

o Resistance—from .5 chms to 200 megohms in 4 ranges.

e Ratio Test—provides quick reactance or resistance
ratio between any two capacitors, inductors or resistors
~—range: .05 to 1 and 20 to 1. It can be used also to
determine turns ratio of transformer windings within
this range.

o Leakage Tests—handles all types of capacitors at rated
voltages between 0 and 500V DC.

o Power Factor—0 to 60% (on capacitors from .1 mfd to
2000 mfd).

o Capacitor Test Voltages—variable between 0 and 500V
DC in 17 steps.

PRICE: Dealer Net—$44.95

For further information about the RC-1 see your Pyramid
distributor or write for complete technical data to:
Pyramid Electric Company, Union City, N. ). EXPORT:
458 Broadway, N. Y. 13, N. Y. CANADA: Wm. Cohen,
Ltd.—7000 Park Ave., Montreal.

BURTON BROWNE/New York

e
MODEL

-1

CAPACITANCE -RESISTANCE-RATIO BRIDGE

PYRAMID ELECTRIC CO., U
3
"’,

WWW.americanradiohistorv.com

PYRAMID

ELECTRIC CO.

UNION CITY, N.J.
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L. I. GUILD RECOMMENDS
$5.50 CALL

As a result of lively discussion at a
meeting of the Long Island Radio Tele-
vision Guild, this group went on record
favoring a minimum of $5.50 as a
basic home service-call charge. The
Guild News said, “For many years the
average service charge in Queens
County has been only $3.50; in Nassau
County closer to $4.00. The actual cost
of making a service call on Long Island
is $5.62. This figure has not been
arvived at arbitrarily but by careful
ground work and analysis on the part
of the Guild. The Guild has also come
up with statistics showing that the
average call produces an income from
parts of $1.17. If your shop charges
$3.00 for labor, total income on that
call would be $4.17, or a loss of $1.45
on each call. . . . RCA has recently
issued a pamphlet bringing out that,
when the service charge rate was $4.50,
the shop owner could afford to pay just
$1.80 per hour salary, or $72.00 a week.
At a service charge rate of $3.50, the
technician’s salary should be only $56.00
a week.”

MICHIGAN TSA ELECTS

At the annual meeting of the Tele-
vision Service Association of Michigan
the organization elected new officers
including Patrick LaForet, president;
Michael Graham, secretary, and Isa
Katuah, treasurer. The new officers and
board members were installed at a
dinner dance 2 weeks later, which
marked 10 years of growth for TSA
of Michigan.

PHILCO HELPS FIGHT
SCARE STORIES

“We propose to write an article de-
fending the service technician and have
it published by a national consumer
magazine,” says the Philco Service
Businessman. “Let’s get mad and stay
mad. Let’s reply to every single in-
stance of disparagement of the service-
man, by letter, by telephone, by tele-
gram. Write direct to the editor of the
offending publication. Demand that the
publication tell the other side of the
story . . .

“In the belief that, if one editor finds
one side of a story of interest, others
will choose the opposite side, . . . we
will seek out the editor who will pub-
lish the ‘other’ side. . . . In order to
accomplish this, we need the coopera-
tion of all our readers. Tell us ahout
stories you have read which you have
found to be untrue or greatly exag-
gerated. Give us facts, men—dates,
places, names if possible. Armed with

RADIO-ELECTRONICS
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TECHNICIANS' NEWS (Continued)

these facts we can write a story about
the service technician as a reputable
businessman that will be just as con-
vincing as the damaging attacks ever
were.

“Address your letters to the ‘Get
Mad’ Editor, Philco Service Business-
man, 2nd and Westmoreland Sts,
Philadelphia 40, Pa.”

TORONTO GROUP DISBANDS

May 9 marked the closing, in Toronto,
Canada of an organization dedicated to
the cause of the technician.

A resolution, urging all members still
in the Association of Professional
Technologists of Ontario (the name of
the now defunct organization) to apply,
individually, for certification under the
Association of Professional Engineers
of Ontario, was passed with little com-
ment.

The engineering group permits men
who work at jobs of a high degree of
difficulty and responsihility, vet are not
engineers, to be certified by the associa-
tion. APTO’s president hopes that
urging the members of his dishbanded
group (which at its peak numbered
more than 300) to join the Engineers
of Ontario will encourage the engi-
neering association to deal more specif-
ically with the technician.

OKLA. PARTS SHOW & CLINIC

A 3-day parts show and technical
clinie will be held at the Skirvin Hotel
in Oklahoma City, on July 17, 18, 19,
with six nationally known speakers and
over 30 manufacturers’ exhibits. Harold
Eales, Oklahoma City service dealer
who is setting up the show, expects
about 700 technicians from Oklahoma
and the four neighboring states to at-
tend. TESA of Oklahoma is the sponsor.

The program will include a golf
tournament, two banquets, floor shows
and other nonelectronie functions in
addition to the technical and business
meetings and talks. It is anticipated
that this will be the first in a series of
such annual parts show and clinies.

TEXAS CLINIC AND FAIR

The Texas Electronies Association
has announced its seventh annual
Clinic and Fair to be held in San
Antonio, Aug. 7, 8 and 9. A full pro-
gram of technical and business dis-
cussions led by industry authorities
has been planned, including both man-
agement and technical sessions on Fri-
day and Saturday. Experts from RCA,
Zenith, Sylvania, Delco, G-E, Motorola,
Raytheon and Tung-Sol ave scheduled
to talk. There will be a dance Satur-
day evening, and complete programs for
the 212 days have been planned both
for the ladies and for the children.

SERVICE SHOP ON SHOW

A complete TV-hi-fi-radio service
shop in operation is planned as an ex-
hibit at the Chicago International Fair,
to be held July 38-18. The exhibit is
intended to give TV owners a better
appreciation of the real scope of the
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establishment required to service their
sets properly. The shop will be manned
by members of the Associated Radio &
TV Servicemen (Chicago), who will
answer questions from the public.
The Simpson Electrie Co. is equip-
ping the shop with a complete set of
test equipment. In addition, there will
be a closed-circuit TV demonstration
and a color set with patterns and color
bars displayed continuously. The proj-
ect is part of an effort by the Chicago
ARTS group to improve relations be-
tween TV owners and technicians.

DANGEROUS FUGITIVE
MAY SEEK TV WORK

TV shop owners and technicians are
warned to be on their guard against an
individual who may be known as John,
Richard or Jimmy Haywood, but is
more likely to be wusing an entirely
different name. Wanted by the FBI for
unlawful flight to avoid prosecution for

murder, he is said to be sufficiently
adept at radio and television to enable
him to make a living in the trade. He
is alleged to have shot and killed two
men, and should be considered armed
and extremely dangerous.

Description: age 42, height 5 feet 9
inches, build slender, weight 170 lbs,
hair black, eyves maroon, complexion
light brown (Negro). Sometinmes wears
a mustache, has scar on left wrist and
left side. As well as TV technician, has
worked as mechanic and laborer. Is
proficient with an electric guitar and is
a motorcyele enthusiast.

Anyone having information that
might assist in locating this fugitive
is requested to immediately notify the
Director of the FBI, US Department of
Justice, Washington, D. C,, or the spe-
cial Agent in Charge of the nearest FBI
division, the telephone number of which
appears on the first page of lccal tele-
phone directories.

URGES COLOR STUDY

In an address to the annual Penn-
sylvania. Federation of Radic—Televi-
sion  Servicemen’s Associations in
Barrishburg, Donald Kunsman, presi-
dent of RCA Service Co., urged alert
service technicians to train themselves
to be able to service color sets as grow-
ing public acceptance of color turns
into purchase and home use of the sets.

RCA is now sending out complete
service data on its color receivers.
These manuals are in a format similar
to the black-and-white service manuals
familiar for a number of years. END

wWWwWWwW.americanradiohistorv.com

HOW TO
MAKE MONEY

Selling Commercial Sound

Here today and here tomorrow —
Commercial Sound is a steady-profit 12-
months-a-year business of sales, installa-
tion and servicing: with lots of customers
right in your own neighborhood.

Take advantage of the Atlas complete line
of speakers — manufactured, advertised
and supplied directly by Atlas . . .
Speakers for eve'y application, a mike
support for every purpose — plus a wide
variety of accessories 'so necesszry for a
complete professicnal installation.

- .

¢ markets in
S::dia, rapetrack:é
athletic fields, etc.

rofitable
':narke(§ in
sw'ﬂmmmg

‘{;useme“‘
:arks. clubs,
schools, ete.

factories,

warenouses, ¢

Write for latest catalog and selling aids to help
you get profitable commercial sound business.

=S ATLAS
SOUND CORP.
Dept. RE?
1849 — 39th St.,
B-0okiyn 18, N. Y

In Canada: Atlas Radio Corp.,
Toronto, Canada
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RESIDENT SCHOCL COURSES

Industry needs Electronic Technicians!

RCA INSTITUTES, DEPT. RER-79
350 W. Fourth St., N.Y. 14 N.Y.

Please send me your FREE catalog of
Resident School courses in New York.

NAME | ot e o e e emeeaak
olease print
A D D R E S S e e e et et et U e 8 i, 7513 ST
(S]] (R S S ZONE o= 5] /.Y || S —
94 For Resident School Courses ses ad on opposite page
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IM DISTORTION METER,
Newenco. Low-priced tester

using SMPTE method with 60
cycles and 6 ke at 4:1 ampli.
tude ratio. Readings as low as
0.1¢, IM distortion can be read
on plastic-faced meter. In-
tended for service technicians,

hobbyists and kit builders for
checking and balancing amplifi-
ers. Operates on 105-125 volts
ac.—Newbury Engineering Co.,
PO Box 144, Bradford, N. H.

WIDE-BAND SCOPE model
ES-550B. High-sensitivity 5-inch
oscilloscope with camera-mount
edge-lit

bezel and graticule.

Light intensity in graticule vari-
able by knob on front of scope.
Frequency response 10 cycles to
5 me. Sensitivity 10 millivolts/
inch, flat £1 db to 3.5 mec, fre-
quency compensation on vertical
attenuator, vertical pattern-
reversing switch, 60-cycle phas-
ing and blanking control.—Ire-
cise Apparatus Co., 70-31 84th
St., Glendale, N. Y.

THIRD HAND holding clamps
with stepped positions are con-
venient for keeping wires or
small parts in place during as-

sembly or soldering. 6 inches
long. Model 42H has straight
nose, model 48H curved nose.—
Xcelite, Inc. Orchard Park, N.Y.

SELF - POWERED VTVM
model VT-1 has all-in-one probe
for de, ae, rf and low-capaci-
tance. Uses 6-inch meter move-
ment; 7 de scales, 1.5 to 1,500
volts; ac rms and peak-to-peak,
b scales, 3 to 1,200 volts; 7 ohms
scales to 1,000 megohms; zero
center; db, 5 scales, —10 to +10
db. Impedance 11 megohms de,

www.americanradiohistorv.com
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1 megohm ac, 10 megohms low
capacitance. Input capacitance,
250 puf in rms setting, 25 uuf
for low capacitance.—Century
Electronics Co., Inc., 111 Roose-
velt Ave., Mineola, N.Y.

NEW PANEL for grid-
emission tester, part no. 598
adapts model GCT-8 tube tester

87 4
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for 1959 and other late tubes,
including popular industrial
types. Manual lists foreign tube
data. Panel for bringing GCT-5
testers up-to-date is part no.
595.—S8eco Mfg. Co., 5015 Penn.
Ave. South, Minneapolis, Minn.

REPLACEMENT SWITCHES
for auto radios. SP group exact

- 4
e T o 4

replacements for many new car
radios.—Centralab, 900 E. Keefe
Ave., Milwaukee 1, Wis.

ANTI-STATIC SPRAY puts
Sil-Spray silicone film on phono-
graph discs. Aerosol bomb con-
tainer includes cloth applicator.
—Jensen Industries, Forest
Park, Ill.

BURNOUT - PROOF METER
model 102F has fuse protection.
5 ac and 5 de ranges to 3,000
volts. 3 dec and 3 ac current
ranges, 2 resistance ranges to 1
megohm. Meter is 3 inches
square. Model 103F has larger

indicating meter, 4% inches
square. Both available as kits or
factory-assembled.—Electronic
Measurements Corp., 625 Broad-
way, New York 12, N.Y.
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LET RCA TRAIN YOU
» IN ELECTRONICS

RCA Institutes celebrates Fifty Years of Electronic

Training by introducing its newest Home Study Course . . .

FLECTRONICS FOR AUTOMATION

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

Electronic Fundamentals Se g AN fElectronics

Automation

Television
_ Servicing

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

RCA |NST|TUTES, Inc. wome Study Schoal, Dept. RE-79

A Service of Radio Corporgtion of America

Send for our

64 page Home 350 West Fourth Street, New York 14, N. Y.
Without obligation, send me the FREE cotalog of Hame Study Courses. No
stUdy catalog salesman will call.
FREE ! Nome FRcmaTAT - Mo Al o ki3 dah Pleoseprm' ...............................
e e t— Address wed Zem: LI Nebs 6. fd Sah B mdixm tealnle 8 300w 48 S0 8 cxrmbi ot a7 beals] - T4 cascim B o
Cilysasn o B2 BE Tl vl b Tl i Zone. ... .. S1O10107 & st A 5 BT

Korean Vets! Enter Discharge Dote...................... iy | Rk
CANADIANS — Take advantage of these same RCA courses at no
additional cost. No postage, no customs, no delay. Send coupon to:

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

To save time, poste coupon on posfcord.

FOR RESIDENT SCHOOL
COURSES SEE AD ON
OPPOSITE PAGE
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WESTON INSTRUMENTS: STANDARDS OF;

STABILITY IN SCIENCE AND INDUSTRY |

New design of the Weston
MARK Il ANALYZER
offers...

* INCREASED RANGE
¢ MORE RUGGEDNESS
* SMALLER SIZE

The Weston Mark Il Analyzer is an all-new version of
the highly sensitive Model 980 Volt-Ohm-Milliammeter. |
It’s engincered to provide a wider range of test measure-
ment applications . . . to stand up to abuse and environ-
ment better than ever before.

With its high-voltage range extended to 4000 volts,
the Mark 11 offers a D-C sensitivity of 20,000 ohms/volt

. accuracy within 2% of full scale. Range and function-
switching is greatly simplified by use of a single dial
control.

The CORMAG® mechanism assures magnetic shield-
ing . . . the spring-backed jewels, shock and vibration
resistance . . . the meter housing, electrostatic shiclding
. . . the case, impact resistance. And the ohm ranges are
fuse protected.

Order from your local distributor. Weston Instruments,
Division of Daystrom, Inc., Newark 12, N.J. In Canada:
Daystrom Ltd., 840 Caledonia Rd., Toronto 10, Ont.
Expori: Daystrom Int’l., 100 Empire St., Newark 12,N.J.

WESTON

ON THE MARKET (Continued)

VOLTAGE REGULATOR
model D-200 boosts line voltage
10 volts when it drops below
110, handles sets up to 300
watts. Plugs in; has no tubes,

N

relays or moving parts. Turns
on and off automatically with
power switch of regulated set
or appliance.— Perma - Power
Co., 3100 N. Elston Ave., Chi-
cago 18, Tl

TOOL KITS with interchange-
able bits for Allen hex screws
and fluted-spline recessed serews
are models ZA40 and ZF40, re-

7

| IIH

spectively. Each kit comes with
handle and graduated-size bits
in rollup plastic tool case—
Viaco Products Co., 317 East

Ontario St., Montreal, Canada.

MINIATURE TRANSFORM-
use

ERS for with transistors.

27 models, encapsulated for out-
put, reactor, driver, input and
interstage applications. Meet
Mil - T -27A specs. — Chicago
Standard Transformer Corp,
3509 Addison St.,, Chicago 18.

SPECIALIZED CAPACITORS
for applications requiring un-
usual values. Type BIPU, for
computer use, range to 150,000
uf at 3 volts and 1,000 uf at
450 volts; immersion - proof,
shock-proof. Shown 25,000-uf
unit at 15 volts and 12,000 uf at
5 volts. Energy Storage capaci-
tors small photofiash units with
leakage under 1 ma, long shelf

F &
N\

life, low inductance. Nonpolar-
ized tubular electrolyties de-
signed for speaker crossover
networks have low power factor,
high current capability.—Illi-
nois Condenser Co., 1616 N.
Throov St., Chicago 22, Ill.

MULTICONDUCTOR
SHIELDED intercom cables with
either 9 or 15 individually

shielded pairs. Shields are iso-
each other.

lated from Con-

WWW.americanradiohistorv.com

ductors No. 22 AWG. Avwailable
in 100-, 500-, and 1,000-foot
spools.—Belden Mfg. Co., 4647
W. Van Buren, Chicago, IIL

WIRELESS INTERCOM model
CC-60 is powered by 110 volts
ac. Includes squelch circuit for

/M-\i‘:‘:i_";& : i
3 .

.
virtually silent standby.—Vo-
caline Co. of America Inc., Old
Saybrook, Conn.

ADD-ON STEREQO AMPLI-
FIER model S-4400 includes 36-
watt power amplifier, dual
stereo preamp and controls
works with any basic or com-
plete amplifier. Response 20—
20,000 cycles =1v% db. Tape-
head input, loudness control

with switch, presence control,
current balance.

output Hum

W
* e
icoo000Q0!
s i
e
and noise 60 db down on phono
input, radio 80-db.--Sherwood

Electronic Laboratories, 4300
N, California Ave., Chicago 18.

STEREO AMPLIFIER Integra
Mark XXIV, 2 power amplifiers
20 watts each, voltage-regulated
fixed - bias supply, loudness
switch, speaker phasing, ac
power receptacle. Response 18

to 75.000 cycles =% db, IM dis-
tortion 0.69%.—Precise Develop-
ment Corp., Oceanside, N. Y.

STEREO SYSTEM KIT model
SD-1 includes cabinet, phono-
graph changer, amplifier and
stereo speakers. Amplitier CBS-

developed sum - and - ditfference
matrix circuit with level balance
control, inputs for tuners. 8
inch woofer in tube-vented en-
closure in main cabinet goes to
250 cycles. Outrigger stereo
speakers 6 x 9-inch oval extend-
ed-range units in small cabi-
nets. Ceramic stereo cartridge
with diamond stylus.—Heath
Co., Benton Harbor, Mich.

STEREQ AMPLIFIER model
222 integruted preamp-control
unit—amplifier for 2 complete
channels. Includes tape-head in-

G
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ON THE MARKET (Continued)

put, stereo balance and reverse,
loudness control and disable,
scratch filter, separate bass and
treble controls for each channel,
de preamp heaters. Power out-
put 12 watts each channel at
0.8% distortion, sensitivity 3
millivolts maximum, noise and
hum 80 db down. Case optional,
—H. H. Scott, Inc., 111 Powder-
mill Rd.,, Maynard, Mass.

DUAL POWER AMPLIFIER.
2 basic 14-watt amplifiers and
power supply on one chassis.
Model HF86 distortion (IM)
1.5% at 14 watts, response *0.5

db 10-100,000 cycles at 2 watts

output, hum 90 db down,
controls for input levels and
stereo-mono available kit or

factory-assembled. — EICO, 33-
00 Northern Blvd., Long Island
City 1, N. Y.

FM TUNER KIT model FM-}
includes afc with defeat switch,
prewired and aligned tuning

unit, prealigned if’s, multiplex
jack, tubes and silicon recti-
fier. Simulated leather metal
case—Heath Co., Benton Har-
bor, Mich.

FM TUNER wmodel S-3000 II
with interstation hash silenced
by front-panel control. Sensitiv-
ity 1 uv for 20-db quieting, hum
and noise 60 db down from

100% modulation, distortion less
than % of 1% at 1009 modu-
lation. Afc disable on front
panel, tuning eye, cathode-fol-
lower output, multiplex jack.—
Sherwood Electronic Labora-
tories, 4300 N. California Ave,,
Chicago, IIl.

PANEL KIT for combining 2
Dynakit preamplifiers and ster-
eo control into integrated unit,
Model PM-2S has no bolts or

X
- Q Q ‘.(’.

screws visible from front. Will
accommodate any thickness
wood panel up to 1% inches.—
Dynaco, Inc, 617 N. 41 St,
Philadelphia 4, Pa.

LOUDSPEAKER models DSLA
and DIZ2LA have response 30—
16,000 cycles, handle up to 20
watts audio power. Impedance
8 ohms.—Utah Radio & Elec-
tronic Corp., 1124 E. Franklin
St., Huntington, Ind.

ELECTROSTATIC TWEETER
model 150-1-2, low-cost unit with
built-in  5,000-cycle crossover,

-

@ -
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response up to 25,000 cycles.
Self-contained ac power supply
for polarization. Features 3
elements. Available in three fin-
ishes.—Lafayette Radio, 165-08
Liberty Ave., Jamaica 33, New
York.

OVAL REPLACEMENT speak-
er model 4,842, 4 by 8 inches for

auto and radio-TV use, espe-
cially recent model cars and a
number of RCA and Sylvania
receivers, Model 69A1 low-cost
heavy-duty 6 x Y-inch oval re-
placement unit—Quam-Nichols
Co., 236 E. Marquette Rd., Chi-
cago 37, 111

HEAVY-DUTY TOWER No
50 for heights up to 450 feet
with guying. 15 %%2-inch triangu-
lar 10'%-foot sections. Galvan-

ized; zig-zag cross braces.—
Rohn Mfg. Co, 116 Limestone,
Bellevue, Peoria, Ill.

YAGIS in 5-element as well
as 10-element models, for indi-
vidual channels in addition to
broad-band vhf TV. K-series
has removable center piece to
keep impedance at 300 ohms
whether antenna is used alone
or stacked—Winegard Co., 3000
Scotten, Burlington, Iowa,

FM SIGNAL GENERATOR
model 1064/2. Lightweight port-
able unit for servicing mobile
radios up to 470 me. Stabilized
power supply, directly heated
cathodes for quick warmup, at-
tenuator pad for output down to

.05 mv. Modulation from intern-
al 1-ke¢ oscillator or external
source. Carrier dial accurately
calibrated for measuring receiv-

bandwidth and discriminator

symmetry. Marconi Instru-
ments, 111 Cedar Lane, Engle-
wood, N, J. END

All specifications on khese pages are
from manufacturers’ da

RADIO and ELECTRONICS TRAINING AT HOME

BUILD16 RADIO

CIRCUITS with DELUXE
1959 Progressive
RADIO "EDU-KIT"®

PRACTICAL only

COURSE

$2 595

NOW INCLUDES
% 12 RECEIVERS
% TRANSMITTER
% SIGNAL TRACER
% SIGNAL INJECTOR
* CODE OSCILLATOR

* No Knowledge of Radio
Necessary

* No Additional Parts or
Tools needed

* Excellent Background for TV

* School Inquiries Invited

* Attractively Gift Packed

5 ATRA
0 ole DIO LECTRONI( 3
OLD 0 NSTRUCTION MANUA
DIO 0 ATION RVIC D
0 00 MATI C
DIO 00 D U

WHAT THE "EDU-KIT" OFFERS YOU

The ‘‘Edu-Kit'' offers you an outstanding PRACTICAL MOME RADIO COURSE at
a rock-bottom price. Our kit is designed to train Radio & Electronics Technicians,

making use of the most modern methods of home_training. You will learn radio
theory, construction, servicing, basic Hi-Fi and TV repairs, code, FCC amateur
license requirements,

You will learn how to identify radio symbols, how to read and interpret sche-

matics, how to mount and layout radio parts, how to wire and solder, how to operate
electronic equipment. how to build radios. Today it is no longer necessary to spend
hundreds of dollars for a radio course. You will receive a basic education in radio,
worth many times the small price you pay, only $25.95 complete.

THE KIT FOR EVERYONE

The Progressive Radio ‘‘Edu-Kit'’ as specmcally prepared for any person who
has a desire to learn Radio. The “Edu Kit'' has been used successfully by young
and old ir all parts of the worid, by many Radio Schools and Clubs in this country
and abroad. It is used for tralning and rehabilitation of Armed Forces Personnel
and Veterans throughout the world.

The Progressive Radio '‘Edu-Kit'' requires no instructor. All
inctuded. Every step is carefully explained. You cannot make a mista

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit’’ is the foremost educational radia kit in the
world. and is universally accepted as the standard in the field of electronics training.
The ‘‘Edu-Kit’’ uses the modern educational principle of ‘‘Learn by Doing.'
Therefore, you will construct radio cucults, perform jobs and conduct expcnments
to iltustrate the principles which you le.

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 buitd a simple
radio, With this first set, you wiil enjoy listening to regular broadcast stations,
learn theory, practice testing and troubleshooting. Then you build a more ad-
vanced radio, learn more advanced theory and techniques. Graduaily, in pro-
gressive manner, and at your own rate, you will find yourself constructing more

i [

mstruchons are
ke

advanced multi-tube radio circuits, and doing work ke a professional Radio
Technician. 8
Included in the ‘'Edu-Kit'' course are sixteen Receiver, Transmitter, Code Oscil-

lator, Signal These are not unprofessional
'‘breadboard'’ experiments, but ge nume radio circuits, constructed by means of
professional wiring and sofdering on etal chassis, plus e new method of radio
construction known as ‘‘Printed c-rcurtry "' These circuits operate on your regular
Ac or DC house current.

in order to provide a thorough, well-integrated and easily-tearned 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; pvogresswely -arranged material., ranging from simple
CIN:UIQS to well-advanced topics in Hi-Fi_and TV, Your studies will be further aided

y Quiz materials and our well-known FREE Consultation Service.

THE "EDU-KIT" IS COMPLETE

You wiil receive all parts and instructions necessary to build 16 different radio

and electronics circuits, each guaranteed to operate. r Kits contain tubes, tube
sockets, variable, electrolytic, mica, ceramic and paper dielectric condensers, resis-
tors, tie strips, coils, hardwarc, Instruction Man-
uvais, hookup wire, solder, etc.
In addition, you recc|ve Printed Circuit materials, including Printed Circuit chas-
sis. special tube sockets, hardware and instructions. You also receive a useful set of
tools, a provess-onal electrlc soldermg iron, and a self-powered Dynamic Radio &
Electronics Teste The ‘'Edu-Kit’’ also includes Code Instructions and the Pro-
gressive Code Osc«llator. 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
Fidelity Guide and Quiz Book. Everything is yours to keep

J. Statatis, of 25 Poplar Pl., Waterbury, Conn., writes: O] have rep.
sets for my friends, and made money. The ‘‘Edu-Kit'' paid for itself.
to spend $240 for a Course, but | found your ad and sent for your Kit.'

Tracer and Signal Injector circuits.

tubing, punched metal chassis,

ired several
was ready

UNCONDITIONAL MONEY-BACK GUARANTEE

The Progressive Radio ‘‘Edu-Kit'' has been sold to many thousand$ of indi-
viduals, schools and organizations, public and private, throughout the worid. It
is recognized internationally as the ideal radio course.

By popular demand the Progressive Radlo ‘‘Edu-Kit’'
Spanish as well as English.

It is understood and agreed that should the Progressive Radio ‘‘Edu-Kit'’ be
returned to Progressive ‘‘Edu-Kits'' In. any reason whatever, the pur-
ghé'lse price will be refunded in full, w-thout qmbble or question, and without
elay

The high recognition which Progressive ‘‘Edu.Kits'' Inc., has earned through
its many years of service to the public is due to its unconditional insistence
upon the maintenance of perfect engvneerlng, the highest instructionai stand-
ards, and 1009, adherence to its Unconditional Money-Back Guarantce. S,
rosult, we do not have a single dlssatlshed customer throughout the entlrc
world

is now available in

BER FROM AO—RECEIVE FREE BONUS RESI
CONOENSER KITS WORTH $9.00

O Send ‘“‘Edu-Kit'’" Postpald.
O Send ‘‘Edu-Kit’’ C.0.D.

: I enclose full payment of $25.95.
I O Send me FREE additional
I

|

|

I will pay $25.95 plus postage.
information describing '‘Edu-Kit."’

Name.

Address.

154G

| Progresswe “EDU-KITS” Inc.

1186 Brmdw‘ly. Dept
Hewlett, Yq
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SUPERIOR’S NEW MODEL 77

VAGUUM TUBE VOITMETER

WITH NEW 6’/ FULL-VIEW METER

Compare it to any peak-to-peak V. T. V. M, made
by any other manufacturer at any price!

e Uses new improved SICO printed cir-
cuitry. * Employs a 12AU7 as D.C. ampli-
fier and two 9006’s as peak-to-peak
voltage rectifiers to assure maximum sta-
bility e Meter is isolated from the measur-
ing circuit by a balanced push-pull
amplifier. ¢ Uses selected 1% zero tem-
perature coefficient resistors as multipliers.

AS A DC VOLTMETER: The Model 77 is
indispensable in Hi-Fi Amplifier servicing
and @ must for Black and White and color
TV Receiver servicing where circuit
loading cannot be tolerated.

Model 77—Vacuum Tube Voltmeter
Total Price $42.50

Terms: $12.50 after 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise return,
no explanation necessary.

AS AN ELECTRONIC OHMMETER:
Because of its wide range of measure-
ment leaky capacitors show up glar-
ingly. Because of its senlitivity and
low loading, intermittents are easily
found, isolated and repaired.

AS AN AC VOLTMETER: Mea-
sures RMS value if sine wave,
and peak-to-peak value if com-
plex wave. Pedestal voltages
that determine the ""black’’
level in TV receivers are easily

SPECIFICATIONS
e DC YOLTS —0 to 3/15/15/150/300/150/1 500

volts at 11 megohms inp t resis AC
VOLTS (RMS) —0 3/15/15/150/300/150/
1,500 volts. « AC VOLTS (Pesk to Peak) — 0 to
8/40/200/400/800/2,000 volts, ¢ ELECTRONIC
OHMMETER — 0 to 1,000 ohms/10,000 ohms/
100,000 ohms/1 mexohm/lo mexuhms/loo
megohms /1,000 megohms. s DECIBEL —10
db to + 18db <+ 10 db to 4+ 38 db, +30dbto
4 58 db. All based on 0 db — .006 watts (6 mw)
into a 500 ohm line (1.73v). ¢ ZERO CENTEB
METER — For discriminator alignment with full
scale range of 0 to 1.5/7.5/37.5/75/150/375/750
volts at 11 megohms input resistance.

Complete with oper-
ating  instructions,
probe. iecads, and
case. 110-120 volt 60
cyele. Only -

SUPERIOR'S NEW MODEL TV-50A

A YA YA VR SR U U

Model TV-50A—Genometer
Total Price ..547.50
Terms: $11.50 afrer 10 day trial,
then $6.00 monthly for 6 months
if satisfactory. Otherwise return,
no explanation necessary.

BAR GENERATOR: Pattern consists
of 4 to 16 horizontal bars or 7 to 20
vertical bars.

DOT PATTERN GENERATOR (FOR
COLOR TV): The Dot Pattern pro-
jected on any color TV Receiver tube
by the Model TV-50A will enable you
to adjust for proper color convergence.
CROSS HATCH GENERATOR: The
pattern consists of non-shifting hori-
zontal and vertical lines interlaced to
provide a stable cross-hatch effect.

The Model TV-50A comes comp!
operating instructions.

Only oottt - - o195 - Aodi s = o

GENOMETER

7 Slgnul Generators in One!

R.F. Signal Generator for A.M,
R.F. Signal Generator for F.M.
Audio Frequency Generator
Marker Generator

Bar Generator

Color Dot Pattern Generator
Cross Hatch Generator

This Versatile All-Inclusive GENs
ERATOR Provides ALL the Outputs
for Servicing:

® A.M. RADIO @ BLACK AND WHITE TV

F.M. RADIO @ COLOR TV
AMPLIFIERS

R. F. SIGNAL GENERATOR: 100 Kil.
ocycles to 60 Megacycles on funda-
mentals and from 60 Megacycles to
180 Megacycles on powerful
harmonics.

VARIABLE AUDIO FREQUENCY
GENERATOR: Provides a variable
300 cycle to 20,000 cycle peaked
wave audio signal.

MARKER GENERATOR: The follows
ing markers are provided: 189 Kc.;
262.5 Kc., 456 Kc., 600 Kc., 1000 Kc.,
1400 Kc., 1600 Kc., 2000 Ke., 2500 Kc.,
3579 Kc., 4.5 Mc., 5 Mc,, 10.7 Mc,,
(3579 Kc. is the color burst frequency.)

47

tete with shiclded leads and

read.
54250
SUPERIOR’S NEW MODEL 80

20,000""ALLMETER

THE ONLY 20,000 OHMS PER VOLT V.O.M. SELLING FOR LESS
THAN $50 WHICH PROVIDES ALL THE FOLLOWING FEATURES:

» 6 INCH FULL-VIEW METER provides
easy-to-read calibrations. No
guessing. when you use Model

large
squinting or
80.

»» MIRRORED SCALE permits fine accu-
rate measurements where fractional
readings are important.

CAPACITY RANGES permit you to ace
curately measure all condensers from
10025 MFD to 30 MFD in addition to the
standard volt, current, resistance and
decibel ranges.

HANDSOME SADDLE-STITCHED
CARRYING CASE included with Model
80 Alimeter at no extra charge enables
you to use this fine instrument on out-
side calls as well as on the bench in
your shop.

Model 80—Allmeter
Total Price .o .$42.50 |

Terms: $12.50 aher 10 duy trial,
then $6.00 monthly for 5 months

SPECIFICATIONS:
7 D.C. VOLTAGE RANGES
(At a sensitivity of 20,000 Ohms per

if satisfactory. Otherwise return, Volt)
no explanation necessary. 0 to 15/75/150/300/750/1500/7500V01Ls
6 A.C. VOLTAGE RANGES:

( At a sensntnvxty of 5,000 Ohms per

Volt)
0 to 15/75/150/300/750/1500 Volts.
3 RESISTANCE RA
0 to 2,000/200, 000 Ohms 0-20 Meg-

2 CAPACITY RANGES:
.00025 Mid. to .3 Mfd.,

Mid

5 D.C. CURRENT RANGES
0-75 Microamperes, 0 to 7.5/75/750
Milliamperes, 0 téo 15 Amperes.

NOTE: The line cord is used only for

capacity measurements. Resistance

ranges operate on self-contained bat-

teries. FEATURES:

e A built-in Isolation Transformer

automatically isolates the Model 80

from the power line when capacity

service is in use.

o Selected, 1% zero temperature co-

efficient metalized resistors are used 3 DECIBEL RANGE!

as multipliers to assure unchanging — 6dbto -4 18 db. 4 14dbto -+ 38db
s4250

.05 Mfd. to 30

accurate readings on all ranges. -4 34 dbto 4 58 db
Model 80 Allmeter comes complete with operating instruc-
tions, test leads and portable carrying case. Only

SUPERIOR'S
NEW MODEL 79

ER-METER

WITH NEW 6’/ FULL-VIEW METER

~

Mode! 79—Super Meter
Total Price - .$38.50
Terms: $8.50 uf?er IO day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise return,
no explanation necessary.

SPECIFICATIONS:

@ D.C. VOLTS: 0 to 7.5/15/75/150/750/1.500.
@ A.C. VOLTS: 0 to 15/30/150/300/1,500/
3,000 @ D.C. CURRENT: 0 to 1.5/15/150 Ma.
0 to 1.5/15 Amperes @ RESISTANCE: 0 to
1,000/100,000 Ohms, 0 to 10 Megohms. @
CAPACITY: .001 to 1 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. @ DECI-
BELS: —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 Electrolyhc Condensers from 1
MFD to 1000 M

All Selenium Rechﬂers

All Silicon Rectifiers.

All Germanuim Diodes.

Al Silicon Diodes.

Model 79 comes complete with operating

steamlined earrying case.Use it on the bench—use it on calls. Only .

Combination

VOLT-OHM MILLIAMMETER

Pl

CAPACITY, REACTANCE,
INDUCTANCE, AND
DECIBEL MEASUREMENTS
s#lsa Tests

SELENIUM AND SILICON
RECTIFIERS, SILICON AND

RMANIUM DIODES.

The model 79 represents 20 years
of continuous experience in the de.
sign and production of SUPER.
METERS, an exclusive SICO devel-
opment. It includes not only every
circuit improvement perfected in
20 years of specialization but, in
addition includes those services
which are “musts’’ for properly
servicing the ever-increasing num-
ber of new components used in all
phases of today’s electronic pro-
duction. For example with the
Model 79 SUPER-METER you can
measure the quality of selenium
and silicon rectifiers and all types
of diedes—components which have
come into common use only within
the past five years, and because
this latest SUPER-METER necessar-
ily required extra meter scale, SICO
used its new full-view 6-inch meter.

3 850

instructions, test leads, and

. EXAMINE BEFORE YOU BUY'.
USE APPROVAL FORM ON NEXT PAGE
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SUPERIOR’S NEW MODEL TW-11

STANDARD
PROFESSIONAL

Hearing Aid, Thyratron, Miniatures, Sub-miniatures, No-
vals, Subminars, Proximity fuse types, etc.

% Uses the new self-cleaning Lever Action Switches for
individual element testing. Because all elements are
numbered according to pin-number in the RMA base
numbering system, the user can instantly identify which

TUBE TESTER

* Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in,

NOISE TEST: Phono-jack on front panel for plugging in
either phones or external amplifier will detect micro-
phonic tubes or noise due to faulty elements and loose
internal connections.

EXTRAORDINARY FEATURE

element is under test. Tubes having tapped filaments and
tubes with filaments terminating in more than one pin
are truly tested with the Model TW-11 as any of the pins
L may be placed in the neutral position when necessary.

w3 * The Model TW-11 does not use any combination type
Model TW-11—-Tube Tester sockets. Instead individual sockets are used for each
Total Price ..$47.50 type of tube, Thus it is impossible to damage a tube by

Terms: $11.50 after 10 day trial, inserting it in the wrong socket.
The Model TW-11 operates on 105-130 Volt 60 Cycles A.C, s 50
Comes housed in a beautiful hand-rubbed oak cabinet

then $6.00 monthly for 6 months * Free-moving built-in roll chart provides
if satisfactory. Otherwise return, complete data for all tubes. All tube listings
complete with portable cover.

SEPARATE SCALE FOR LOW-CURRENT TUBES: Previ-
ously, on emission-type tube testers, it has been standard
practice to use one scale for all tubes. As a result, the
calibration for low-current types has been restricted to a
small portion of the scale. The extra scale used here
greatly simplifies testing of low-current types.

no explanation necessary. printed in large easy-to-read type.

SUPERIOR'S NEW MODEL 824

Multi-Socket Type

SPECIFICATIONS Production of this Mode! was de-

TEST ANY TUBE IN o Tests over 600 tube types layed a full year pending careful
—— o Tests OZ4 and other gas-filled tubes study by Superior's engineering staff

1 ¢ Employs new 4 meter with sealed air- of this new method of testing tubes.

lo SECONDS FLAT o damping chamber resulting in accurate Don’t let the low price mislead you!
— vibrationless readings We claim Model 82A will outperform
e Use of 22 sockets permits testing all similar looking units which sell for

much more — and as proof, we offer
to ship it on our examine before you
buy policy.

To test any tube. you simply insert
it into a numbered socket as desig-
nated. turn the filament switch and
press down the quality switch —
THAT'S ALL! Read quality on meter.
Inter-element leakage if any indi-
cates automatically.

popular tube types and prevents pos-
sible obsolescence
Insert tube into @ numbered ® Dual Scale meter permits testing of
socket as designated on our low current tubes
chart (over 600 types included). 7 and 9 pin straighteners mounted on

Model 82A—Tube Tester @ Press down the quality button— panel

Total Price . .$36.50 All sections of multi-element tubes
THAT’S ALL! Read emission

@ Turn the filament selector switch

to position specified.

tested simultaneously
Terms: $6.50 af'er 'IO day trial, Ultra-sensitive leakage test circuit will
then $6.00 monthly for 5 monfhs

. 7 . indicate leakage up to 5 megohms
if satisfactory. Otherwise return,

no explanation necessary.

quality direct on bad-good
meter scale.

Stitched Texon case. Only

Model 82A comes housed in handsome, porfable Saddle- 53650

Model 83—C.R.T. Tube Tester

Total Price ... ... ... $38.50
Terms: $8.50 after 10 day trial,
then $6.00 monthly for 5 months
if satisfactory. Otherwise return,
no explanation necessary.

SUPERIOR'S

ey c R T T E s T E R
MODEL 83
o L @

TESTS AND REJUVENATES ALL PICTURE TUBES

ALL BLACK AND WHITE TUBES

From 50 degree to 110 degree types
—from 8" to 30" types.

® Mode! 83 is not simply a rehashed black and white
C.R.T. Tester with a color adapter added. Model 83 em-
ploys a new improved circuit designed specifically to test
the older type black and white tubes, the newer type
black and white: tubes ond all color picture tubes.

® Model 83 provides separate filament operating volt-
ages for the older 6.3 types and the newer 8.4 types.
® Model 83 employs a 4" air-damped meter with qual-
ity and calibrated scales.

@ Model 83 properly tests the red, green and blue sec-
tions of color tubes individually— for each section of a
color tube contains its

ALL COLOR TUBES

Test ALL picture tubes—in the carton—
out of the carton—in the 'set!

® Mode! 83 will detect tubes which are apparently good
but require rejuvenation. Such tubes will provide a pic-
ture seemingly good but lacking in proper definition,
contrast and focus. To test for such malfunction, you
simply press the rei. switch of Model 83. If the tube is
weakening, the meter reading will indicate the condition.
@ Rejuvenation of picture tubes is not simply a matter
of applying a high voltage to the filament. Such voltages
improperly applied can strip the cathode of the oxide
coating essential for proper emission. The Model 83 ap-
plies a selective low voltage uniformly to assure in-

creased life with no danger of cathode damage.

own filament, plate, grid
and cathode.

comblecte with sockets for all black and white tubes and all color tubes. Only. .

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

e e = ——— —
MOSS ELECTRONIC, INC O Model 77 Total Price $12.50
Dept. D-621, 3849 Tenth Ave., New York 34, N. Y. 3(1;2.50 wiu“}i‘n 10 days. Balance
Please send me the units checked on approval, If 3500monthiyiforisimonths,

$11.50 within 10 days. Balance $6.00
ifled 4 ;
:v?&pif;e}xyn!eﬁs?ﬁ xn:ﬂ::g:ycg:r'ﬂg ‘:5'5‘:.1"’8%1:,- [0 Model TV-50A. .Total Price $47.50 monthly for 6 menths. 1

wise, I will return after a 10 day trial positively $11.56 withir 10 days. Balance ]
cancelling all further obligations. $6.08 monthly for 6 menths. O Model 82A.. Total Price $36.50
$6.50 within 10 days. Balance
$6.00 monthly for 5 months,

Model 83 comes housed in handsome portahle Saddle Stitched Texon casc— 33850

Try any of the instru-
ments on this or the ]
facing poge for 10
days before you buy.
If completely satisfied
then send down pay-
‘ment and pay bal-
ance as indicated on
coupon. No Interest
or Finance Charges
Added! If not com-
pletely satisfied re-
turn unit to us, no CIty .eveernnecerconiiacess..ia.Zone. . State..ouoos
explanation neces- All prices net, F.0.B., N. Y. C.

sary. N wmes G S—— eemn — — -—————-—-——.-————-—————-————-J
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O Model TW-11 ..Total Price $47.50 l

[0 Model 80...Total Price $42.50
§$12.50 within 10 days. Balance

Name .. $6.00 monthly for 5 months.

) Model 83.. Total Price $28.50
$8.50 within 10 days. Balance
$6.00 monthly for 5 months.

AddresS s.veeecscsccccosscorescccosrcrscacasansessnes

O Model 79 Total Price $38.50
$8.50 within 1) days. Balance
$6.00 monthly for 5 months.
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NN PLUG-INTENNA

OUTLETS

oo ode o+ o4e ot

o4 0

The New Plug-In TV and FM Outlet
With a Built-In “Isolation Network”

JERROLD'Snew PLUG-INtenna
Outlet is the only TV-FM out-
let that combines a "“tap-off"
...and a plug-in receptacle
«ssin a single unit! Each
PLUG-INtenna Qutlet has a

built-in isolation network that

AS A TAP-OFF UNIT
AND A PLUG-IN
RECEPTACLE!

provides 20 db isolation be-
tween receivers . .. allows

outlets to be used with 1 or

AS A PLUG-IN
RECEPTACLE!

EASIEST INSTALLATION FOR FLUSH
%},‘.w OR SURFACE MOUNTING!
Q

vick-connecting JERROLD PLUG-INtenng

many TV or FM receivers! Outlets with Serrated Washers require
no wire stripping . .. no soldering ...
prevent connection breakage!

FOR BETTER RECEPTION ON ONE OR MANY RECEIVERS:

1. In strong signal areas with outside antenna, use
PLUG-INtenna Outlets alone.

2. In strong areas with attic antenna, use PLUG-INtenna
Outlets with Jerrold Model HSA-46 Amplifier.

3. In semi-fringe or fringe areas with outside antenna,
use outlets with Jerrold Model HSA-46 Amplifier.

SURFACE MOUNTING FLUSH MOUNTING
OUTLET HS-135 ® OUTLET HS-140
complete with plug =] complete with plug
$] 95 and hard- 52 45 ond hard-
I.;ST ware. ® I.I'SY ware,

THE PERMA-GRIP PLUG

attaches to lead with-
out stripping or solder-
ing...cannot be plug-
ged into AC outlets!

For PLUG-INtenna Applications, Write for Jerrold Technical Reporter
JEHH”L ELECTRONICS CORPORATION

Distributor Sales Division

Dept. PD 164, The Jerrold Building ® Philadelphia 32, Pa.

Jerrold Eiectronics Corp., Ltd., Toronto, Canada
Export Representative, CBS International, N.Y. 22, N.Y.

LOOK TO JERROLD FOR AIDS TO BETTER
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CIRCUITS
1

LIGHT-INTENSITY METER

To measure medium-level light in-
tensities, try the circuit shown here.
The photocell biases the transistor in
the forward divection. The circuit has a
residual dark current of about 0.3 ma.

2N30I

¢ 1

1.5V BATT
+

IMA

AFAYETTE MS-54 COLLECTOR CONNECTED
- 2 VEgrd TO CASE

At 1.5 foot-candles the output rises to
about 0.8 ma. An output of 90 ma is
observed at 150 foot-candles, which is
approximated by a 75-watt lamp at a
distance of 1 foot. Use a size-C or -D
flashlight battery for power. Current
drain is a little too high to get reason-
able life from a penlight cell.—I. Queen

SCOPE ATTENUATOR

A cathode-follower stage (see Fig. 1)
provides the best form of continuous
(Vernier) attenuator for a wide-band
scope. Its advantages are fredom from
pattern bounce when the control is
turned quickly, and also complete iso-
lation of succeeding vertical stages
from the circuit under test.

On the other hand, a cathode follower
means an extra tube. It draws addi-
tional heater and plate current from

———MWA————
172646 +] ag 1BK/5W B+

2K outpuT
—~

VERNIER
CONTROL

Fig.1
the power supply In the low-cost area,
these disadvantages loom large, both
in home-constructed and commercial

scopes.

Hence, if you want to eliminate the
cathode follower from a wide-band
scope, and get “gutless wonder” per-
formance, use the configuration shown
in Fig. 2.

This continuous control gives an
attenuation range of better than 7 to 1,
and fills in adequately between steps of
a decade attenuator. Most important,

RADIO-ELECTRONICS
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NOTEWORTHY CIRCUITS (Continued)

6BK7-A
[ST VERT AMP|
—Z>P-P OUTPUT

.25

100V L
L5MEG ~

1/4W 2700 1/4W
174W
10K S vernIER
CONTROL
4TK/2W
Fig.2

this configuration imposes no frequency
distortion. Since it requires only a con-
ventional potentiometer in addition to
the components present in a standard
vertical amplifier circuit, its cost repre-
sents an irreducible minimum.

Since this type of Vernier control
necessarily has a time lag and causes
pattern bounce when adjusted rapidly,
this operating feature might be consid-
ered objectionable by some—Robert G.
Middleton

MOUNTING SILICON
RECTIFIERS

When using stud-mounting silicon
rectifiers, no special heat sink is needed
if you mount them directly to the
chassis. However, you must be sure
that the anode connects to the stud. I
used this method in building the circuit

IN59I,
INHI3I
OREQUIV  NSERT 20-SEC TIME
DELAY IF DESIRED
LX)

= +
L+ L+
g out
T .17
] & ; 6.3V |
€T cnassis

O ANODES ARE THREADED STUD MOUNTS

shown here. It can also be used for
half-wave rectifier applications.

In the circuit, note that, with no load
during filament warmup, the B-plus
may exceed the filter capacitor ratings.
A time delay could be used here (point
marked x in the schematic). A 20-
second delay is suitable. It will also

prevent cathode stripping.—Herbert E.
Pasch

END
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but THIS

JIII.Y is HOT SALE is
“ONE DOI.I.AR buys

Deduct 10% ON ANY ORDER OF $10 OR OVER

HOTTER!

As much as $15 worth—Everything Brand New,
and sold to you with a money back guarantee.

.S
.81
[J1-9%11 TODD 60° DEFLECTION YOKE...... $1

[] 815~ ""JACKPOT'' TELEVISION PARTS.... 100 - ASST. V2 WATT RESISTORS -ome 595 .

[J1-RCA 70° FLYBACK TRANS. #75240. ..

.31
70 — ASSORTED 1 WATT RESISTORS ome 5%.5$1
35 - ASSORTED 2 WATT RESISTORS some 5%. S'I
50 — ASST. TUBULAR CONDENSERS

{8 - DEFLECTION YOKE MOUNTING HOODS.$1 C{naoneaTUBUCARRCONDENSERS T
[] 40 — ASST. PRECISION RESISTORS best sizes .S et SR R G oy j§}
(] 35 - ASST. DISC CERAMICS best numbers, ... $1 4 - 50' SPOOLS HOOK-UP WIRE 1 cotors. . ... $1

0
0
O
L]
=
U
o
[J 35-DISC CERAMICS 5000 mmn(, ... ...... $1  [] 50 - STRIPS ASST. SPAGHETTI vest sizes. .. .$1
[J1=5" PM SPEAKER ainico #5 magnet ., ., ... $1 [ 100 - ASST. RUBBER GROMMETS best sizes , .51
[J 20 — TUBULAR CONDENSERS .05-600v...... $1  []100° - TWIN LEAD-IN WIRE 3000 heavy dutv .$1
[] 20 - TUBULAR CONDENSERS .001-1000v,,..$1 [] 50° = FLAT 4-CONDUCT. WIRE many purposes ,S$1
[J 50 - ASSORTED FUSES  poputar sizes., . ... .. $1  [J25 ~ INSULATED SHIELDED WIRE......... $1
(150 - 100KQ V> WATT RESISTORS 5%...... $1 (132" - TEST PROD WIRE celuxe (red or black),, ,$1
[] 50 - 470K2 2 WATT RESISTORS 10%.. ... $1 [11-%7 INDOOR TV ANTENNA hi-gain 3 section .$1
[710 - ASST. WIREW'ND RES. 5. 10, 20 watt,. .81 (] 15— ASST. ROTARY SWITCHES s15 worth, .81
[] 3 - AUDIO OUTPUT TRANS. 50L6 tvpe....... $1 [J3-ASST. TOGGLE SWITCHES .pst. dpat, etc..$1
§ o [ 6 - ASST. SLIDE SWITCHES spst. dpat, ete. ., $1
[ 3 - AUDIO OUTPUT TRANS. 6K6 or 6V6 wpe..$1 A NIFERS P
12— AUDIO OUTPUT TRANS, 6Kk8 pushpuil ... .81 | 4 = BAKELITE KNIFE SWITCHES dodt........ $1
{1 100° = FINEST NYLON DIAL CQRD uest size . .$1
[] 2 - AUDIO OUTPUT TRANS. 6L6 tvpe .. .....$1 £] 200 — SELF TAPPING SCREWS =5 x s 4
3 - 1.F. COIL TRANSFORMERS 156 kc,,..... $1 535 ASST. RADIO KNOBS = e shon .81
3 - I.LF. COIL TRANSFORMERS 10.7 mc. FM..$1 3 S e D
(] 100 — KNOB SPRINGS standard size 35" s %" ,,$1
3-LE. COIL TRANSFORMERS 262 kc auto) .81 - 10 _ ASSORTED KNOB SET-SCREWS b9
4 - OVAL LOOP ANTENNAS ass't hi-gain types $1 [] 25 - ASSORTED CLOCK RADIO KNOéS. '''' $1
3~ LOOPSTICK ANT. new ferrite anjustabie, , , , $1 [ 600 — ASST. H'DWARE screws, nuts rivets. 'e“c','S'l
12 - RADIO OSCILLATOR COILS 456 kc....S$] [ 35 — ASST. SOCKETS octal, noval and miniature. §1
3- 72 MEG VOLUME CONTROLS with switeh .31 (5 20 - ASSORTED TUBE SHIELDS vest sizes., .. .81
5 - 50K YOLUME CONTROLS ess swien ... $1 [ 50 — ASST. MICA CONDENSERS some 1 59 1
5 ASST. 4 WATT WIREWOUND CONTROLS $1 X | it ©
(] 50~ ASST. CERAMIC CONDENSERS ~ ..... $1
10 - SURE GRIP ALLIGATOR CLIPS........ $1 = ,
710 - ASST. VOLUME CONTROLS less switeh . . §1
1 - GOLD GRILLE CLOTH 11" x 147 or 127 x 5 - ASST. VOLUME CONTROLS  with switch . .§1
5 ~ SETS SPEAKER PLUGS wired... ..., [] 100 — VOLUME CONTROL HEX NUTS 51
10 - SETS PHONO PLUGS and PIN JACKS. .$1 [ 20 - ASST. PILOT LIGHTS popular types ». ... 13
2 - $2.50 SAPPHIRE NEEDLES 10.000 pravings.$1 : PO
[] 10 = PILOT LIGHT SKTS. havonet type, wired, , . $1
5 - DIODE CRYSTALS 2-1N21 2—1N22 1—1N64.$] [] 50 - ASST. TERMINAL STRIPS 1. 2. . 4 tuz .$1
3 - DIODE CRYSTALS 1-1N60, 1—IN64. 1-1N60.$1 i
’ {110 - ASST. RADIO ELECTRO. CONDENSERS.$1
2 — SELENIUM RECTIFIERS 1 —65ma & 1—150 ma$) []5-ASST. TV ELECTROLYTIC CONDENSERS.$1
15 — ASST. TV COILS svnc. peaking, width, etc. ,$1
! s (] 25 - ASST, MICA TRIMMER CONDENSERS. .$1
5~ TV CRT. SOCKETS with 18" leads.,......,. S ] 2 - ELECTROLYTIC COND. 40/40-450v 31
5 — HI-VOLT, ANODE LEADS with 18”7 leads ,,$1 ] 30 - FP CONDENSER MOUNTING WAFERS 81
10— TV CARTWHEEL CONDENSERS tov....$1 5 3 _ELECTROLYTIC CONDENSERS 80-150v . .$1
20 - ASST. TV KNOBS, ESCUTCHEONS, Etc.$1 7 3 - ELECTROLYTIC COND. 50/30-150v. ., _....51
12 - ASST. STANDARD TUNER VHF STRIPS.S1 [ 10— HV TUBULAR CONDENSERS .007-1600¢ .1
25 - ASST. PEAKING COILS popular types.S$1 []10 - HV TUBULAR CONDENSERS .001-6000v .$1
1 - RCA SYNCHROGUIDE COIL #205RT....$31  []10 - HY TUBULAR CONDENSERS .005:3000v .§1
1 -RCA SYNCHROLOC COIL #208T8..... $1  []35-MICA COND. 20-5mmf & 15:25 mmf . .. ..... 1
4 —TOP NAME ~1U4 TUBES aiso serves as a 1T4.$1 135 - MICA COND. 20-50 mmf & 15-68 mmf ... ... $1
5 — KENRAD TUBES 125J7 total list price $16.$1  [] 35 — MICA COND. 20-106 mmf & 15~270 mml ... .$1
2 - GENERAL ELECTRIC TUBES #12SK?....$1 [] 35— MICA COND. 20-470 mmf & 15-680 mmf .., .ST
10 - TOP NAME TUBES #37.............. $1  []35-MICA COND. 20-820 mmf & 15-1000 mmf...S$1
[14-TOP NAME TUBES #ILD5.... ........ $1  []35-MICA COND. 20-2200 mmf & 15-2400 mmf . .. .$1
{]4—KENRAD TUBES =1LE3................81 35 — MICA COND. 20-3300 mmf & 15- 4700 mmf. . s1
O
[]2-PHILCO TUBES =1T5 ................. $1  []35-MICA COND. 20-6300 mmf & 15-10000 mmf .. .$1
{]2-TOP NAME TUBES =25C5............. $1 [ 35— CERAMIC COND. 20-5 mmf & 15-10 mmf . . .$1
(] 2 - PREMIER TUBES #50C5 ............... $1  [J 35— CERAMIC COND. 20~25 mmf & 15-47 mm{ . .$1
[ 2 - KENRAD TUBES *6SH7.............. S1 [ 35— CERAMIC COND. 20-56 mmf & 15-82 mmf ..S1
72 - ELECTRIC MOTORS 1% volt. 1001 uses...$1  [] 35 — CERAMIC COND. 20-100 mmf & 15-150 mmf . $1
[16 - SOCKET WRENCHES (Set)3/16” 107167.81  [] 35 - CERAMIC COND. 20-270 mm{ & 15-470 mmf .S
{7 1-LB. SPOOL ROSIN CORE SOLDER...... $1  [] 35— CERAMIC COND. 20-1000 mm{& 15-1500 mmf . $1
E}g n :Hg:mém ;883 assorument # 1 g: [] 35 — CERAMIC COND. 2)-2000 mmf& 15~5030 mmf .$1
assortment # 2 .
) 3 - TV ALIGNMENT TOOLS assortment 25 ...$1 Mo ol mal0itoms wantas "X in Sauare 1s subicionts;
[]3—TV ALIGNMENT TOOLS assortment #4 .. .gl ﬁ';f,,“iﬁp;'“;," frmocoylordergforfichecks  YouRwilINreceive
(] 3-TV ALIGNMENT TOOLS assortment #5 ...S1 '

ON SMALL ORDERS—Inciude stamps for postage, excess

EACH ALIGNMENT TOOL |s different and valued at over $1. will be refunded. Larger orders shipped express collect.

TUBULAR CONDENSERS—85°C rop quaLITY—Equally as good for Radio or TV work.

.0047-400v, .01-400v, .02-400v, .047-400v, .001-600v, .0047-600v, .01-600v, .02-600v, .03-600v 5¢ ea.
.1-400v, .25-400v, .47-400v, .047-600v, .1-600v, .25-600v, .001-1000v, .0047-1000v, .01-1000v.8¢ ea.
.035-1000v, .047-1000v, 1-1000v, .015-1600v, .03-1600v, .05-1600v, .005-3000v, .001-6000v..14¢

ELECTROLYTIC CONDENSERS—B5°C 1-sov, 1-150v, 2-450v, 5-150v, 8-150v.. .19¢

20/20-150v, 50/30-150v, 40-150v, 10-450v, 20-450v, 30-450v, 40-450v, 60-450v, 80-450v. .. ... 34¢

CARBON RESISTORS—Regular factory stock in Stackpole, I.R.C., Speer, etc.

Y2 WATT 10% 10, 39, 47, 100, 120, 150, 270, 330, 390, 470, 560, 680, 820, 1k, 1800Q.... 2¢ ea.
V2 WATT 10% 2700, 3300, 3900, 4700, 5500, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33kQ.... 2¢ ea.
Y2 WATT 10% 39k, 47k, 50k, 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 270k, 330kQ.... 2¢ ea.
V2 WATT 10% 390k, 470k, 560k, 680k, 820k,Q 1, 1.2, 1.5, 2.2, 6.8, 10, 15 MEGO...... 2¢ ea.
1 WATT 10% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, 680, 820, 1k, 1800, 2700, 4700Q.. 3c ea.
1 WATT 10% 6800, 10k, 15k, 18k, 22k, 27k, 33k, 39k, 47k, 68k, 82k, 100k, 150k, 470k, 680k 3¢ ea.
2 WATT 10% 18, 22, 82, 100, 180, 2200, 3900, 4700, 6800, 8200, 18k, 22k, 100k, 470kQ.... 4¢ ea.
CERAMIC CONDENSERS 1, 2, 3, 5, 6, 10, 22, 25, 47, 50, 51, 56, 82, 100, 120, 200 yuf .-.. 3¢ ea.
CERAMIC CONDENSERS 220, 250, 270, 330, 470, 1k, 1200, 1500, 2k, 5k, 6800, 15k mmf «.-- 3¢ ea.
MICA CONDENSERS 5, 25, 50, 60, 68, 75, 100, 120, 150, 220, 270, 330, 470, 510 wmf ..., 3c ea.
MICA CONDENSERS 560, 680, 820, 1k, 1530, 2k, 2500, 3300, 4700, 6k, 6800, 8k, 10k mm¢ - - ea.

UHF STRIPS for STANDARD TUNER—list price SIISO following numbers available:
21K, 33K, 39K, 43K, 45K, 46K, 61K, 22Q, 23Q, 25Q, 279, 34Q, 35Q, 199, 429, 51Q,
54Q, 56Q, 61Q, 679, 71Q, 73Q, 74Q, 46F, 49F, 54F, 61F, 67F, 73F....... Your choice

39 each

FREE_CONDENSER and RESISTOR CODE CHARTS with every order

BROOKS RADIO & TV CORP., 84 vesey St., New York 7,N.Y.

101

www.americanradiohistorv.com


www.americanradiohistory.com

NOW THERE ARE 9 RIDER

‘PICTURE-BOOK’ COURSES

BASICS OF MISSILE GUIDANCE & SPACE TECHNIQUES By Marvin Hobbs

Electronics is playing a vital role in the race
to achieve mastery of outer space and send
manned missiles rocketing to the moon and
beyond. You can learn and easily under-
stand the fundamentals of the important
electronic areas that will contribute to the
conquest of space with this 2 volume picture
book course. It is divided into two broad
parts. Volume 1 covers the elements of con-
trol and guidance. Extensive coverage is
given to radio and radar command links,
guide beam, doppler and homing methods,
fundamentals of gyroscopics, inertial and
celestial navigation, computer applications,

and actuators as well as their related com-
ponents. In the second volume, devoted to
radio telemetry and space techniques, test-
ing and telemetering, space exploration by
optics and electronics are covered. There
is a fascinating coverage of satellite theory
and practice, satellite monitoring and track-
ing, and applications of earth satellites.
Navigation in space along with components
and power sources for space applications are
discussed. #229, 2 vols., soft covers, $7.80
per set; #229-H, 2 volumes in single cloth
bound edition, $9.00.

BASICS OF DIGITAL COMPUTERS by John S.
Murphy. 1f you have a knowledge of the funda-
mentals of electronics, vou can master the basics
of digital computers and understand the details
of any specific’ digital computer with this new
3 volume picture book course. #196, 3 volumes.
soft cover set, $7.50: #196-H, all 3 volumes in
single cloth binding, $8.50.

BASIC ELECTRICAL POWER DISTRIBUTION by
Anthony J. Pansini, P.E. =187, 2 vols., soft cover
set, $4.80.

BASIC TELEVISION by Alexander Schure, Ph.D.
#198, 5 volumes, soft cover set, $10.00; #198-H,
5 vols., in one eloth binding. $11.50.

8 NEW RIDER BOOKS . ..

BASIC PULSES by I. Gottlieb, P.E. #216. $3.50.
BASIC ELECTRICITY by Van Valkenburgh, Nooger
& Neville, Inc. #169, 5 volumes, soft cover set,
$10.00; =169-H, 5 vols. in cloth binding, $11.50.
BASIC ELECTRONICS by Von Valkenburgh,
Nooger & Neville, Inc. #170, 5 volumes, soft
cover set, $10.00; #170-H, 5 vols. cloth. $11.50.
BASIC SYNCHROS AND SERVOMECHANISMS by
Yan Valkenburgh, Nooger & Neville, Inc. =180,
2 volumes, soft cover set, $5.50; #180-H, 2 vols.
in single cloth binding. $6.95.

BASIC PHYSICS by Alexander Efron, Ph.D. #195,
2 vols. in single cloth binding, $7.60.

EXCITING CODE COURSE

PRINCIPLES OF TRANSISTOR CIRCUITS by S. W.
Anmos, B.Se. A remarkably lucid presentation of
transistors, the fundamental theory of their opera-
tion and how to apply them in circuitry for ampli-
fiers, complete receivers and other equipment.
Starting with the basic principles of transistors,
semiconductors are clearly defined and explained.
F241, $3.90.

DESIGN OF TRANSISTORIZED CIRCUITS FOR
DIGITAL COMPUTERS by Abraham J. Pressman,
M.S. Using “worst-case’”” design, this book ex-
plains how switching time and drive capabilities
and requirements of all the essential digital com-
puter building blocks may be calculated, and how
these blocks may be assembled in chains to per-
form computer-type logical operations. Methods
for performing computer logic to obtain maxi-
mum operating speed and pyramiding factor are
analyzed in detail. #215, $9.95.

LOW FREQUENCY AMPLIFIERS (Electronics Tech-
nology Series) edited by Alexander Schure, Ph.D.
The principles and circuitry involved in the
amplification of low frequency signals is pre-
sented in a thorough, easy-to-understand manner.
Starting with the principles of amplification, the
book covers low frequency voltage amplifiers,
single-ended power amplifiers, push-pull and tran-
sistor amplifiers. #166-30, %1.80.

BUILDING THE AMATEUR RADIO STATION by
Julius Berens, W2PIK. If you intend to buy the
equipment for an amateur radio station, or build
one, you will find this volume indispensable. This
book is the next step for the beginner amateur
radio enthusiast who has earned his operating
license. A guide for construction of the begin-
ner’s transmitter and receiver. Also includes
instructions for receiver and transmitter on-the-
air operation. #221, §2.95.

FUNDAMENTALS OF HIGH FIDELITY by Herman
Burstein. How to seleci the best hi-fi equipment
for the money you have to spend—and how to
achieve the best performance—are the purposes
of this book. The emphasis is not so much on ‘what
an amplifier is, rather than on what an amplifier
(and the rest of your high fidelity system) should
provide, and how you can choose the best equip-
ment to fit your pocketbook. #226, $2.95.

FUNDAMENTALS OF NUCLEAR ENERGY AND
POWER REACTORS by Henry Jacobowitx. After
presenting basie concepts in atomic and nuclear
physics essential to understanding the operation
of nuclear reactors, the book discusses the con-
struction, principles of operation, cost and power
output of specific plants. Kxperimental reactors

and the forerunners of the units now under con-
struction are covered. Numerous carefully selected
illustrations support the text and show what the
various installations actually look like. #218, $2.95.

JOHN F.RIOER PUBLISHER. Inc. 116 West 14th Street, New-York 11, N.Y.

FUNDAMENTALS OF RADIO TELEMETRY by |
Marvin Tepper. Telemetry makes possible the
collection of data on which the improvement
of existing rockets, missiles and aircraft is
based. This exciting book explains its purpose
and explores its techniques. Special sections are
devoted to missile and satellite telemetry and |
hardware, and to data recording and processing.
Specially prepared illustrations. 2225, $2.95.

EXPERIMENTAL ELECTRICITY FOR BOYS by
Willard Doan. Youth between 12 and 16 all over
the world has displayed a tremendous inquisitive-
ness for the workings of electricity. Here is a
book that teaches the marvels of electricity
through demonstration. #222, Stiff cover, $3.45.

learn code faster, easier than ever before- |

RIDER S OUND-n- SIGHT,
CODE COURSE

by Lewis Robins & Reed Harris
® applies REINFORCED LEARNING—a psychological
principle proved successful by the Armed Forces.
® uses LI’ records to teach you to hear signal pat-
tern correctly and identify it— how to transmit.

® uses identification cards to teach you the correct

letter associated with each signal pattern.
® uses instruction book to speed your progress.
...Dplus an imaginary instructor (in complete and
novice courses) provides correct answers to speed
code learning. Many people have learned to receive
5 words per minute within 9% hours. Eliminates
code plateau barrier!

3 INDIVIDUAL COURSES — THERE’S ONE FOR YOU |
COMPLETE COURSE (0-20 words per minute)— |
Six 10” LP records (192 minutes of recording, 46
recordings}, 47 cards, book. #REC- 020, §15.95.
NOVICE COURSE (0-8 words per minute)} —Three l
10” LP records (96 minutes of recording, 28 record-
ings), 47 cards, book. #REC-08, $9.50. |
ADVANCED COURSE (9-20 words per minute)— |
Three 10” LLP records (96 minutes of recording, 28
recordings)}, book. #REC-920, $8.95.

Records prepared in collaboration with the N. Y. |
Institute of Technology and mfd. by Decca Records. |

Other Rider books that add to amateur radio

enjoyment are: Getting Started
In Amateur Radio; Building The

|

Amateur Radio Station: Radio Op- H
erator’s License Q & A Manual %
(6th edition) How To Read 2
Schematies. »
At your jobber or Look store, . I
or order direct. RE-7 ¥
N |

in"Canoda; Chattes W Pointon. Lid: & Alcina Ave., Toronto, Ontario

Wwww.americanradiohistorv.com
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LONDYCTOR

i OTH tubes and semiconductors are
| represented this month. In the

predominant tube section is a 110°

picture tube, a triple triode and a
sharp-cutoff pentode. Bringing up the
semiconductor division is a germa-
| nium n-p-n alloy junction transistor
| designed for complementary-symmetry
’ circuits.

4EW6
| A sharp-cutofl pentode in a 7-pin
miniature envelope, designed for inter-

@S-
D, §

G3
7 I8

G2

X €R

6! @
4EW6E
mediate amplifier service in TV re-
ceivers. Its 4.2-volt 600-ma heater has
a controlled warmup.
Typical operating conditions for this
Tung-Sol tube are:

Ve 125
Ve 125
Ve {pos) 0
gm {#mbhos) 14,000
Re (bias) {ohms) 56
I17DHP4
A 110° aluminized rectangular pic-

ture tube with a spherical faceplate and
an external conductive coating. The

CL
G3 }ULTOR
G5

17DHP4

tube has a 6.3-volt 4560-ma heater with
controlled warmup for use in series-
string heater circuits. Its straight-gun
design eliminates the need for an ion
trap.

Maximum ratings of this Westing-
house tube in grid-drive operation are:

Varor 16,000
Vea (pos) 1,000
(neg) 500
Ve 700
Ve (neg bias) 140
neg peak) 200
pos bias) 0
pos peak] 2
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These valuable
service aids
can be yours

FIREE

when you purchase RCA Receiving Tubes

In old Baghdad “genies” made life easier and
more convenient. And that’s exactly what RCA’s
new Service Aids Campaign will do for you. These
service aids will make your job a little easier and a lot more
profitable. They’re available from authorized RCA Tube Dis-

tributors participating in this program.

FREE

when you purchose

75 RCA The RCA
Receiving Tubes® ‘ Trip]e Pindex

At your fingertips—base diagrams for over
1500 receiving-type tubes; base diagrams

for over 400 picture tubes; base-diagram
references for over 200 industrial receiving-
type tubes; PLUS base-diagram references
for over 200 foreign receiving-type tubes
cross-referenced to U.S.A. types. If you've
ever thumbed through a tube manual from one
base diagram to another and then back again, . -
you know what a valuable tool the 5 Refer to any three base diagrams
Triple Pindex is for the busy technician. simultaneously

Offer for limited time only...Contact your

104 RADIO-ELECTRONICS
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FREE

when you purchase

425 RCA The RC A

Receiving Tubes™

- TV-Toter Table

; i SAVE LABOR! SAVE TIME! One of the

most useful tools you’ve ever had in
your shop, the RCA TV-Toter
Table is constructed of 20
gauge reinforced steel “with
chrome-plated hardened-
steel tubular legs, has a
durable office grey ham-
mer tone finish. Each
table comes complete
with four leg exten-
sions and four casters

to permit easy change-
over from no-tilt table to
handy roll-about unit.
Measuring 24" x 24" x 331"
high,theRCATV-Toter Table
supports a TV chassis at conven-
ient bench height.

Tk

——

Also avai}able
to build business

is the new RCA TV Service

Auto Light. A rugged plostic
disploy with built-in light

ond mognetic bose, the TV Service
Autgo Light is a procticel and
canvenient woy fo adverlise your
services ond products to everyone
wha sees your porked car or truck.
Also osk your RCA Tube

Salesman obout the many other

RCA soles ond servicing aids

avoiloble ta you oll yeor -aund.

Authorized RCA Tube Distributor for details today!!

JULY, 1959 105
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These STANCOR girls protect you
by testing every yoke

testing department at Chicago Standard. Here every yoke is tested in an actual

This is part of the yoke

operating sweep circuit to assure you of trouble-free no-callback performance.

This is just one of the many steps in the thorough Stancor testing process.
Each yoke is breakdown tested at a minimum of twice its normal operating

voltage . . . and also gets a complete mechanical and physical inspection.

For your further protection, Stancor yokes are cosine wound to shape on
specially designed forms. You don’t have to worry about undue strains and
weak spots in the coils—these only occur in yokes where the coils are bent

after winding, never in Stancor yokes.

Have you read “'Stan Cor’s Corner,” a new publication of service tips and

other useful information? Ask your distributor for your free copy.

ILLINOIS

CHI(AGO 18,

seconds after releasing test switch by unique
surge protector circuit.

NO CAPACITOR HEALING—surge protector circit
prevems accidental healing of copacitor being

Less than you pay for the
. Individual capacitors.
Carry it anywhere — measures only ...

AR A% W 2% D
i ce work.
SERVICE INSTRUMENTS CORP. 121 Official Rd. « Addisan, I, bndge:t &;:,r:'g par;s Distributors.

106

i
8 0-S.
C Ui
: Check all -
; ELECTROLYTIC CAPACITORS 1
1
- A | in Seconds! g
l - Merely select the electrolytic and substitute it. l
. \ 10’ big eledrelyncs from 4 to 350 Mfd. to safely

o1 - substitute in any circuit from 2 to 450 volis.
[ ] ¥ #. MOdeI 55 102 ° | COMPLETELY SAFE—no arc or spark when con.
l,_A . : s necting or disconnecting.
| SENCORE é onty Dum wer -+ AUTOMATIC CAPACITOR DISCHARGE—within

|’

l See other SENCORE
ads in this issve.

WWW.americanradiohistorv.com

| the other

meo
) IINE

HEATHKIT PS-3
POWER SUPPLY
To increase the utility of this unit,
mount a couple of extra binding posts
on the front panel. Connect one to the
cathode of one of the 0A2 regulator
tubes and the other to the cathode of
0A2. This makes regulated
fixed voltages of 150 and 800 avail-
able, both negative with respect to the
B-minus terminal. These voltages are
useful for bias in experimental circuits.
Current drain of a few milliamperes is
permissible.—Charles Erwin Cohn

ANOTHER THIRD HAND

Many service technicians have de-
vised a third hand for holding parts
while they are being soldered. Here is

T pilte

<».

my method. I plug the center of my
spool of solder with a cork to which I
have screw-fastened a test clip. The
clip provides that often needed third
hand and can be transferred from one
spool of solder to another as solder
spools are emptied.—John Alexander

NEW TV LINE CORD

When replacing a TV power cord, I
do a neat job by cutting the old cord
off the rivets with a pair of side cutters.
I heat the end of the new cord in boiling
water for a few minutes. This makes it
easy to slip it over the existing rivets
with the aid of a fine screwdriver.—E.
Skitsko

CLIP MAGAZINE OPEN

When I'm building an electronic
device from plans printed in a copy of
Rap10-ELECTRONICS, 1 find it convenient
to hold the magazine open with a large

e —

s

RADIO-ELECTRONICS
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TRY THIS ONE (Continued)

paper clip placed over the binder of the
magazine. This way I can keep the

magazine opened to the right page and, ‘ TREASURE CHEST
if the bench gets too crowded, I can | ’

hang it up on a nail driven into the | THAT S

shop wall.—J. A. Comstock

HANDY TAP STAND | ‘ N EVER EMPTY

Before you decide to discard an . . 3 q
empty spool that once contained hookup Brlngs more dollars to C-D distributors

wire, consider making it into a handy
stand for holding taps. Drill holes of

A,

appropriate size through the upper | g DUB".I!R *
flange to accept the taps, then rest them g | . e |
in the holes as shown. Or, if you need | ) et S
a small twist-drill stand, make it in | . A |
the same way.—Joe C. Allen :

|

SERVICE SYRINGE
A little gadget I carry in my tool
kit is handy as a service syringe. It’s
a plastic squeeze bottle with a length |

of small-diameter insulating spaghetti : !
f
| . |===

e A

# CORNE

L [ - DUBILIER®

added as a far-reaching nozzle. I use |
the tool as an oil can to apply oil to the
drives of phonos and tape recorders.
It might even be used to apply cleaner
to noisy controls. There are probably

many other uses which haven’t yet |
occurred to me. In any event, it should |
be useful to other technicians confronted
with everyday service problems.—Scott
Mack END

C-D CAPACITORS. Here’s the smart, modern way
to keep your working capacitor stock shipshape. Each chest comes
with a fast-moving assortment of C.D “Preferred” type twist-prongs,
' “Blue Beavers,” and Mylar Tubulars—buy them and you get the chests
‘ FREE. Speed up your work...establish customer confidence with Con-
sistently Dependsable C-D capacitors from your own Treasure Chests.
| See them at your distributor or write for Bulletin to Cornell-Dubilier
‘ Electric Corporation, South Plainfield, New Jersey, Dept. RE-T.

|
|
|
’ FILLED WITH “"GOOD-AS-GOLD”

N onsistently T8 ependable

CORNELL-DUBILIER

SERVICE CAPACITORS

www.americanradiohistorv.com

“Expeeting some night calls?’

.
&
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DESIGN

miniaturized transistor circuits.

The best in sub-miniature capacitors

for replacement, development and
original equipment. Outstanding features
include patented construction,
hermetically sealed in aluminum cases
for long life; low leakage; stable through
a wide temperature range and voltages.

Available from leading parts distributors

FIX OLD
RADIOS
IK A
JIFFY!

Fix 'em
good as new . . .
without lost
time or

Type SMT
SUB-MINIATURE

the BEST in
ELECTROLYTIC CAPACITOR

A complete line of capacitors for all
SINGLE

ANODE ANODE OR
SMT CATHODE
SMT

everywhere. lllustrated catalog upon request.

needless testing

Often, it takes more time than it’s worth to
fix old radios . . . but NOT when you own this
31 -pound, 744-page RADIO TROUBLESHOOT-
ER'S HANDBOOK! Just look up the old make |
and model. Handbook tells exactly what is
likely to be wrong  shows exactly how to fix it. |
No wasted time., No needless testing. Gives com-
mon_trouble symptoms for over 4.800 old home
receiver models, auto radios and record changers
made from 1925 to 1942 by 202 manufacturers.
Includes old tube and component data no longer |
available from any other source.

CUT SERVICE TIME IN HALF!

Even heginners can repair old sets which might other- |
wise be thrown away because service data is lacking!
Handbook more than pays for itself first time vou use it! |
Corvers old sets made hy Airline, Apex, Arvin, Atwater
Kent, DBelmont, Bosch, PBrunswick, Clarion, Crosley,
Emerson, Fada, G-E. Kolster, Majestic, Motorola, *hilco.
Pilot, RCA, Siivertone, Sparton, Stromberg and dozens
more. The only service guide of its kind still in print.

10 DAY FREE EXAMINATION
I e e s = —— — — — — ———— -
Dept. RE-79, RINEHART & CO., Inc.
232 Madison Avenue, New York 16, N. Y.
|

Send RADIO TROUBLESHOOTER'S HANDBOOK for

10-day examination. T decide to kee bo?k. I wil
Wi re

| |
I then send $6.95 plus”oslage. Olherw&e, I
I turn book promptly nntf owe you nothing. I
(SAVE! Send $6.95 with order and we pay postage.

I Same 10.day return privilege with money refunded.) |
l Name. I
| |
| |
| !

Address............

City. Zone, State.........

OUTSIDE U. 5. A.—Price $7.45 cash with order only:
i Money back if you return book in 10 days. N

CADDY TESTER
Model V-100 has
built-in tester,
room for tools and
tubes. $109.00

PORTABLE-TESTER

Model V-1002 has
only 6 sockets, 3
knobs, checks over
800+tubes.$109.00
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Write for

Literature
ViS-U-ALL
Products Co.

640 Eastern Ave.,S.E.
Grand Rapids 6, Mich.

PICTURE TUBE
TESTER
Model V-200 re-
activates, tog, and
shaws tube's re-
action.  $64.00

www americanradiohictorv:-com

CHEVROLET MODEL 986515

If the set does not tune properly and
all voltages and resistances check good,

try changing the 160-puf capacitor
connected across the oscillator coil.
This is a temperature-compensating
unit, so make sure you replace it with
a capacitor that has the same compensa-
tion rating.—W. G. Eslick

STROMBERG-CARLSON
SERIES 116

The complaint was intermittent no
picture. The set worked perfectly while
I was in the house but, as the customer
insisted on getting it fixed, I pulled the
chassis to the shop.

High-voltage was present, but no

video signal was being applied to the
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picture tube. Careful circuit tracing
during the periods the picture disap-
peared tracked down the trouble to a
broken resistor in the grid—cathode cir-
cuit of the video amplifier. The 2-watt
22-ohm resistor had broken in half and
any vibration would make the two
pieces separate, temporarily blanking
out the picture. I replaced the broken
resistor with a 22-ohm 5-watt unit
and normal operation was restored.—
D. Jacob

CHANGER STYLUS SKIPS
OR STICKS

There are three things to check
when you run into this problem. First
is stylus pressure. Too light and the
stylus skips; too high and it may skip.
Next is a worn stylus or one that is
clogged with dirt or lint. A tone arm
that does not pivot freely or whose
movement is limited by tight pickup
leads ecan also cause record skip.—
Mel Norton

BLOWN HIGH-VOLTAGE FUSES

Next time you run into a set with a
blown B-plus fuse give the circuit a
quick check before inserting a new one.
Simply connect a 500-ma meter in place
of the fuse. Turn the set on and check
the reading. It should be less, by about
50 ma, than the fuse’s rating.

Even if the reading is normal, give

RADIO-ELECTRONICS
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TECHNOTES (Continued)

the horizontal output, damper and high- l
voltage rectifier tubes a rap or two
with the eraser on the end of a pencil
or a handy slug-tuning screwdriver.
Any sudden jump in the reading is
good reason for replacing the tube. ‘
When a set is in the shop for flyback
transformer replacement, another cur-
rent reading should be checked. Insert
the milliammeter between the cathode
of the horizontal output tube and its
cathode resistor. With the set operating,
keep the current reading below 100 ma
and definitely no higher than about 110
ma. Many replacement flybacks are
rated only for this current. If higher
currents do flow, the flyback you have
just installed may not last out the week.
—C. 8. Lawrence

RCA MODEL 21T363

Complaint: No picture.

A check disclosed a blown fuse in
the B-plus circuit. The %-amp unit was
replaced and the set turned on. The
6AX4 damper sparked and the fuse
blew again. A new 6AX4 and fuse were
inserted. The set worked fine. However,
later that day it went out again. A
check showed the 6AX4 had a cathode-
heater short and the fuse had gone once
again. |

At this point the set was pulled to |
the shop and the entire flyback and

i |
IB3-GT
HV RECT
FLYBACK
TRANS

820
2| T AAA—
2 )

TOHORIZ <— <)
YOKE COILS<————
wioh <! 2
1 CoNT & J
HORIZ LIN L54H g
Ly D,
! 5 I BOOST
270ppt = vii7 _"'039
T 6AX4
254 DAMPER
‘ 3
L
L 7 o
Tarov = YTO 6.3V ON PWR TRANS

damper circuits were checked. No high
leakages of any type were found. The
yoke and all capacitors were also
checked—still no apparent defect. In
desperation, coupling capacitors in the
horizontal oscillator and output circuits
were replaced, along with cathode and
screen resistors. When hooked up, the
set performed perfectly but, a week
later, damper tube and fuse were gone
once again. As a last resort the heater
connections to the damper were con-
nected to a separate 6.3-volt trasform-
er I added to the set’s power supply.
This did it; there was no further trou-
ble. Apparently the 6AX4 couldn’t take
the 450 volts between its cathode and
the grounded heater. The separate fila-
ment transformer lifted the heater off
ground, putting an end to the problem

and preventing a recurrence. — Jacob
Dubinsky END |
JULY, 1959

QUAM

Apusla lore”
SPEAKERS

are the

SAME PRICE

but they

COST LESS

They cost less because thay fit right
... the first time . . . and they work
right . . . the first time.

With Quam Adjust-a-Cone Speakers
there are no callbacks—caused by
defective or non-fitting spcakers—to
eat up your profits.

ask gor QUAM,
the quali lin.

forall your speakon aeds

QUAM-NICHOLS COMPANY

236 EAST MARQUETTE ROAD . CHICAGO 37, ILLINOIS

Remember: a guarantee does not pay
for your time or protect your reputation
and customer goodwill . . . so use
Quam, the “no-callback’ speaker.

-
] A Low Cost
SAVE
=AM TRANSISTOR RADIO
| with BATTERY ELIMINATOR |
I Here is a complete isolated
power supply especially de-
I SENCORE signed to replace batteries
I P during repair time of all
l ‘ransistor radios.
: pdé Suppli " S

| “Frandt” X Frovides 100ma con: 4{{

. ssant i 3
A “Twin” to the .*"M:':r indicates elher volie ¥ *

ege O nt
i SENCORE *gl.;::l"rebiasing tap for Philco SAGDEL PSSO
I TRC4 Transistor aad Sylvania Transistor Radios S' 795
Checker

1 e P v SERVICE Instruments Corp. R
§ ads in this isse. 12 Official Road, Addison, Hl. AT LEADING PARTS DISERIBUTORS
L8 & _E & _§ _§ _§ _J %
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 How far can you
go in electronics...
wrthout a degree?

RADIO-ELECTRONICS
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At the SAGE display console, Dick Brani reads
1957 magazine story about his IBM career,

Two years ago, when Richard F. Brani was first asked
to review his field engineering progress at IBM, he'd
been recently promoted to computer instructor. Now,
he has a new and more crucial responsibility: Group
Manager of 20 field engineers who keep a SAGE
computer operating at its peak, bulwarking America’s
air defenses. Here's his story.

GIVEN IMPORTANT ASSIGNMENT. “In my first four years with
IBM, my field engineering career has taken several giant steps
forward—despite my lack of a college degree,” reports Dick
Brani. “When I joined the Company, my special training con-
sisted of graduation from a technical school, an F.C.C. license,
and some Army engineering training. Now, I have a responsible
management job in the SAGE Project, my knowledge of elec-
tronics has grown tremendously, and my future looks as promising
as I could wish it.

“How did I make this progress? IBM believed that—after
comprehensive training—technicians like myself could handle
assignments generally performed by graduate engineers. And
IBM was proved right. Hundreds of technicians are now func-
tioning successfully as IBM field engineers.”

20 WEEKS' COMPUTER TRAINING. Dick Brani joined IBM in the
fall of 1955. He was immediately enrolled in a 20 weeks’ computer
units training program. “You learn how the different units of
large-scale computers like SAGE operate . . . how the computer
itself can help diagnose and locate trouble . . . and how to make
fast, precise repairs,” he says. ‘‘Once assigned to a SAGE site,
field engineers may also attend classes—during regular working
hours, by the way—to keep up with advanced developments in
electronics. Our site, for example, recently had a course on the
new, increased-capacity SAGE ‘memory’.”

ADVANCES RAPIDLY IN FOUR YEARS. I know of few other com-
panies that offer technicians better or more valuable training
than IBM,” Dick Brani says. “It can prove an ‘open sesame’ to
engineering and management opportunities not usually available
to men without college degrees. It was for me.”

After his training, Dick Brani’s abilities won him a position as
instructor in IBM’s education program. For two years, he taught
courses in computer units and &% :
systems. Then, a little over a year (&
ago, he was promoted to Group
Manager of 20 field engineers
assigned to install—and main- |
tain—a SAGE computer at a
new site. “I’m responsible for the
successful operation of the com- |
puter. I have to check out re-
pairs my men do, schedule main-
tenance activities, and supervise’
all new engineering changes.”

lnirod&cing a new field
engineer to SAGE operations.

JULY, 1959

Dick Brani.(rig-l discusses the new SAGE “men;ory" with a field engineer,

WHAT Is SAGE? SAGE is a vital part of America’s air defense
system. At the core of the SAGE system is a network of fast,
extremely reliable electronic computers. In each sector of our
nation, a SAGE computer is constantly in operation, 24 hours
a day, helping the Air Force prevent surprise aerial attacks.
Here’'s how SAGE works: The computer receives radar data
from many observation points. It checks this information against
known air traffic for the sector, and presents to the Air Force a
pictorial display of the air situation. And, if need be, the computer
can guide a BOMARC missile to a target for certain interception.

COUNSELING TO DEVELOP STRONG LEADERS, “My most challenging
duty as a SAGE Group Manager? Helping the men in my group
advance and develop,” replies Dick Brani. “One way I do this is
by periodically rotating my men so that they become familiar
with all phases of large-scale computer operation. But the
most effective way is through counseling—just sitting down with
a man and discussing his progress, his prospects, his career goals.
IBM encourages frequent and intensive counseling. This is how
the Company finds and develops the strong leaders it needs to
stay at the head of its field.”

SAGE PROGRAM STILL GROWING. “My future? I can advance to
still more important responsibilities in SAGE field engineering,”
says Dick Brani. “SAGE has grown tremendously since its
inception a few years ago, and it’s still growing rapidly. Or, 1
can move into major spots in education, personnel, management,
development engineering—or nearly any activity you can name.
My future at IBM is limited only by my ability as an individual.”

* * %*

If you have a minimum of 3 years’ technical schooling after
high school—or equivalent experience—you may be eligible for
20 weeks’ training as a computer units field engineer. While
training, you receive full pay plus living allowance.

IBM is the leader in a field that offers unlimited horizons.
And, as you may already know, at IBM you receive company-
paid benefits that set standards for industry today.

WRITE TODAY TO: Mr. N. H. Heyer, Dept. 649G
Military Products Division
IBM Corporation
Kingston, N. Y,

You’ll receive a prompt reply. Personal interviews arranged in all
areas of the United States.

IBM.

INTERNATIONAL BUSINESS MACHINES CORPORATION
M
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| CONCERT
MODEL
Pag TWO FléLL SIZE PIPE-ORGAN MANUALS,

g OCCUPIES 3’5" x 47" FLOOR SPACE

Yr 26 STOPS AND COUPLERS

Y 32 BASS PEDALS

Y¢ ASSEMBLED CONSOLE

¢ CONFORMS TQ AMERICAN GUILD OF
OSGANISTS SPECIFICATIONS FOR PIPE

W

ORGANS
COMPLETE STEP-BY-STEP INSTRUCTIONS

NOW 2 ASSEMBLE-IT-YOURSELF
Sehrober ELECTRONIC ORGANS

Now you can afford an electronic organ. Whether you choose
the full Concert model or the smaller Consolette, you have an organ
equal to any made by the foremost manufacturers. In addition, you save
over Y2 the cost because you assemble it yourself...
thrill of achievement. Too, you purchase each kit only when you are ready for it.

SAVE HALF

NO SPECIAL SKILLS
PAY KIT-BY-KIT

and you enjoy the

2 different MODELS
2 different SIZES
| 2 different PRICES

CONSOLETTE |
MODEL

¢ OCCUPIES ONLY 2’ x 3/2” FLOOR SPACE

v TWO FULL SIZE PIPE-ORGAN MANUALS,
122 KEYS

Y 22 STOPS — ABOVE-KEYBOARD TABS

Y 13 HEEL-AND-TOE BASS PEDALS

% 7 FCUPLSL OCTAVES OF TONE (DOWN TO 32

W

W

)
BUILT-IN SPEAKERS OPTIONAL
ASSEMBLED CONSOLE
Yt COMPLETE STEP-BY-STEP INSTRUCTIONS

16" LP RECORD DEMONSTRATING BOTH MODELS
AVAILABLE FOR $2, REFUNDABLE UPON PURCHASE

FREE NEW 1959 EDITION OF 16 PAGE ILLUSTRATED BOOKLET ON REQUEST
Write Now — See What Fine Instruments You Get-At Such Great Savings
The SCHOBER ORGAN Corporation « 2246-B BROADWAY ¢ NEW YORK 24, N.Y.

¥¢.Designed by Richard H. Dorf.

GET INTO ELECTRONICS
TODAY’S TOP OPPORTUNITY FIELD

SCHOBER KITS ALL OVER THE WORLD

= ELECTRONICS

TELEVISION

RADIO - ELECTRONICS

TRAIN IN THE NEW SHOP-LABS OF

OLDEST, BEST
OYN E EQUIPPED SCHOOL
OF 1TS KIND IN U.S.
in Chicago—Electronic Center of the World. Pre-
pare for a better job and a successful future in TOP
OPPORTUNITY FIELD. Train on real equipment
—no advanced education or previous experience
needed. Lifetime employment service to graduates.
Finance Plan —enroll now, pay most of tuition
later. Part time employment help to students.
FREE BOOK—Mail Coupon or write to address
below for Big Free Illustrated Book —“Guide to
Careers.”” Whether you prefer ELECTRICITY-
ELECTRONICS, TELEVISION-RADIO ELEC-
TRONICS OR COMBINED ELECTRONICS
TRAINING, this book describes all training offered.
Information comes by mail. No obligation
and NO SALESMAN WILL CALL.

B. W, Cooke, Jr., Pres. Founded 1899
COYNE ELECTRICAL SCHOOL
Chartered as an Educational Institution No? for Profit
1501 W. Congress Pkwy., Chicago 7, Ill., Dept. B9-5A

Coyne Electrical School
I New Coyne Building, Dept. B9-5A I
l 1501 W. Congress Pkwy., Chicago 7, Ili.

Send FREE book “Guide to Careers” and I
details of all training you offer.

Naome___
Address.

City
State.

(1 understand no Salesman will cati})

I
I
I
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I
I
I
I
I
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I
I
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** . .and the first one who finds
it gets to keep it . . . the needle
—The Jensen needle, that is.”
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Patent No. 2,875,414

Steven Wiasuk, Brooklawn, N. J.
(Assigned 10 RCA)
Here is a useful modulator for a video test

‘ VIDEO MODULATOR

generator. Carriers from 54-88 mc (channels
1 through 6) can be modulated up to 709% by
video signals.

vioeo npur _B208
|
o S56rH
22 ppt I pH
‘ i AT
) 1.5-7 ppt
RF CARRIER ez
INPUT —H OUTPUT
—)-@ 22 ppf = b
1008 IN34-A 1008
1008
‘ 2200 IAH 70

L Ce
= MATCHING PAD MATCHING PAD =

The 22-uuf capacitors are for blocking. The
1-gh coil across the 1N34 neutralizes the inherent
capacitance of the diode. With the wvariable
capacitor it is tuned for parallel resonance, and
therefore, high impedance at carrier frequencies.

A 1-uh choke across the carrier input bypasses
any video that may be present there. The 5.6-
£h peaking coil flattens the response throughout
the video band.

TRANSISTOR SWITCH
| Patent No. 2,855,524

{ William Shockley, Fullerton, Cal.
(Assigned to Bell Telephone Labs)

This is Shockley's famous switch. a tiny two-
lead device with immense possibilities. With the
polarity shown (Fig. 1) the central junction is

I reverse-biased and the switch is open. Increasing
the bias (with a pulse from the control source,

| PIN|P|N
+

BATT

= CONTROL
SOURCE

Fig.) L

LOAD

HIGH RESISTANCE

NEG RESISTANCE REGION

LOW RESISTANCE

for example) breaks down the junction and the
switeh is shorted.

Fig. 2 shows the three regions of a typical
operating curve. The negative resistance cannot
be observed but it serves to trigger the switch
| from low resistance to high (or vice versa).
| Conduction may be sustained with relatively low
current, after the breakdown.

The patent also describes manufacturing proec-
esses to convert a silicon ingot into the finished
transistor.

LOUDNESS INDICATOR

Patent No. 2,808,475
Norman R. Stryker, E. Orange, N. . (Assigned to
Bell Telephone Labs, Inc., New York, N. Y.)
Loudness is a function of human hearing
and, for a given signal level, varies \\'Ith_fre-
quency. This instrument is designed to indicate

RADIO-ELECTRONICS
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PATENTS (Continued) SANTA HELPED US BUY 1,000,000 RADIO & TV PARTS

TO BRING LEKTRON SHOPPERS THIS “CHRISTMAS IN JULY’

DOUBLE-BONUS OFFER!

BOTH FREE WITH EVERY $8 ORDER']

BONUS #1: BONUS #2:

FREE! PICK ANY | 4 | FREE! $15 WORTH
POLY-PAK® FREE OF RADIO-TV PARTS

{Our Pre-Packaged Assortment)

WITH $8 ORDER! FREE WITH EACH $8 ORDER!
* NOT ONE, BUT BOTH BONUSES YOURS FREE

Y
a
=z
2
o
s
z
w
&
3
w
3
=4
3
v
&

: Rt "::z‘i‘r"‘s
X WITH EVERY §8 ORDER! (it oo ) | ¥R
Savings of $3t0o $35. . . over 700,000 POLY-PAKS © SOLD!

| HEARING AID PHONE B8 GERMANIUM DIODES 10 POLY BOXES
D (';'Ka,mln w/cord set and Imacfs" sea;‘lgxg 11vlv/long Clear plastlic.k hingred, 'tnge'd\'\'t i21bss 88C
plug. Reg. 88C  nobny oo M 88C il dRa” B 88BC 15 ROTARY SWITCHES
4 OUTPUT XFMRS. 30 DISC CONDENSERS 40 PRECISION Asstd. ganps. 3 Q@
50L6. otc. 3 1bs. Wafer-thin; up to O 55 feg 1. c
0 k8 88c 8,006V C. 88 o TORS, 5-IN-1 DRILL BIT
| POSTAGE STAMP MIKE ‘er. c O soby & 1 g8 Hagriie. ) oo
| l:l Crystal. (100, (o 8,000 60 PLUGS/RECPT CLES moes, Heg. a17> 88¢ [ Rgums, - saws, g’s
57 88c é‘i‘\“"sp‘x’(‘}we& Y 525 SURPRISE PACK! ~ Mand ot power driil /0
" 000-999 COUNTER 87 S S g oS
' [ Veeder-Root, _automatic 40 SUB-MINI COND'SRS parte B p2dio. TV 88e [ SETS. Matched.  Most
reset. Motors, 88 For transistor, p)lnted 8-PC. NUTDRIVER SET pop. amps, tun- 88¢
49.( | cotis. etc] Ree. c [J gireuit work. ' 1 88 ers. N
: METER & 75-FT. TV TWINLEAD b Ker. 57 < ShoVasE TR Yy 2 VARI- LOOPSTICKS
METER AMPL O 300 onm. Hanked 8 SUB MINI SOCKETS gocket 'wrenches. 1 Adj. 0 . 1500 kca.
[l | |74H o l.in;esdd 3 880 D Mica ‘ﬁlled % F?r 88c 1b. 880 o T;:Cnslsto{g ra- 88c
Lys transistors. too! i
» 10 'ELEGTROLYTICS 40-RECORD CADDY 10 ‘g?,,‘,?&‘,iw?&'g““ WIRE STRIPPER
FROM 12AT7 Radlo, " TV, '10-500mf [  Wrought iron, holds 40 O o™ fuat 88c [) Steips. euts # 16. thru
PREAMP 0715 ibs Reg.a $12. © 88c o 1b.<r?cr?:? %;n;g_ms 88¢c 70 ONE- WATTERS wire. wf hlook op 88c
K i 60 RADIO-TV KNOBS 60 HI-O RESISTORS [J g‘f;‘{’o,":'“" Sabaage o0 MINUTE TIMER
EOUALIZER—( i Asstd.  colors, l?s“é“.‘ Insulated. carbon: 19%. in > 88¢c | gor o
| on. one worth 00! 2 & . ohms 'Ioo HALF wATTERS a . ’ N y
2000 | “ease Ios.” Reg. 88 o 10 mees. 2 lbs. §g¢ Assid. Value garbon re-  alarm. 3 fhe. Reg 86, B8C
4 POWER WOOD BITS  HOBBY BENCH VISE g 'a1a P 57°88¢ 45 T'BLR COND'SRS
'7 a”ee, » Va 0] amp type its tables, 35 POWER RESISTORS 4 Paper, molded, oil, porc.:
Soris 0 F B udaer ELECngg e PAlntsssc S S 2oW et v, a s Rest B4 B8C
=74 stul‘il. g:perétl\'pes AC, Wide wvariety resistors '00! g s, Reg. 880 2 Nugey ‘J&:n':,splosplr?nﬁge
. i Ol Y. 5 condensers, ots,
—_—r 26 ARTISTS' anusgessc 5"ROLLS sMlc:o w?nasc © lt"!'e?t &?J:Bﬂ‘ii%i worth 37" BhE
E [] 1009 pure bristle: 21 thru 52 for tran- gg 000 ! Ib- Rez. 88e 2 TRANSISTOR IF'S
Fig.2 | 52 Jizmes” 1-6. Reg. 880 e sxtor, lsuln ‘mini 88¢  © MINI-RADIO KIT ] B;)uble - tuned.  Only
b , ulits. o 7 squ .

, 75 MICA CONDENSERS 30 PILOT LITES World's simaliestl 2 x 1 456 kes. 88c
relative loudness of speech on telephone circuits 0O 90025 to.01 to 1200V; Pop. flashlight size! djode. etc. lw“’,",‘,"s(mc_ Jacks,  TEN 3-SECOND TIMER
where the passband is from about 300 to 3,300 “ s“"" "‘”‘ 25 880 mini bay. type. @8¢ tlons. 1 lb. Reg. $3 88C ~  MECHANISNS. Precision

) § ues. Reg. $9. 1 Ib. —J ge'\xed 2 1bs. 88
cycles. Telephone engineers have computed the 15- pc DR"_L SET 16-END WRENCH SET 40 TERMINAL STRIPS Reg. $30. c
response curve needed to equalize for the differ- 1/1 thru  Y” X For home and auto! 16 L[] Solder-lug & binding: 5” HOBBY SPEAKER
ence between actual intensity and apparent b'aw%“:;i; ‘;{eg“‘s‘:‘x' 88¢c slzes. box and ~open: jpg Z 88¢ [] For radios, code osc.

loudness. This is shown in Fig. 1. The response 75 RESISTOR SPCL!  hen ko Upm 77187 88c 60 COILS, CHOKES ;. ‘Rig™omy 2 88c

of a practical equalizer is also shown. WW, precision, carbon, 100CERAMICCOND'SRS RE | Siil alueg
The loudness indicator uses 4 tubes (not | g, oGdle. mini types. HiQ dises. lubulars; to Rog. “;"f" tdo. 3155 gge 40 SJ””"”', RESISTRRS
shown) plus the equalizer circuit in Fig. 2. The ‘ Valuel 88¢c e ‘2 2 lbs. 88¢  300-FT. HOOKUP WIRE {1 72 wto 10 megs. 88c
equalizer is inserted into the circuit when switch 60 CONDENSER SPCL! 40 TUBE SOCKETS T Tinned,  asstd. sizes, % 36
82 is down. With S1 also down, a high-pass filter Molded. paper, ceramic, colors. 2 ibs. 15 INSTRMT KNOBS
is ith a 5 gh-p: ‘ cerami 88¢c
g g oil, mieca dlscs. 88c i h db # C. Reg. $5. ] l\nurled black bakelite.
removes frequencies below 300 cycles, which are | 2 iba. 5 u»,m ca, shibid-based el $15 MOBILE RELAY w/pointer; brass _ in-
nolt“ ordmantly passed in tel(:phonly. ; g 1500 PCS. HARDWARE  &eg. 510. C ! gors'r VDO projects. sc;rés, sset screws. 88¢c
or operation as a conventional volume indica- Nu!s. screwsy Was'lers & SILICON DIODES contacts, silver. I e
tor, the switches are thrown up. ATT 1 compen- C 12 88¢c Fop. Sylvania jlermeeaied 88¢c 35 TWO-WATTERS
sates for the loss in the high-pass filter, | MiNI'GEIGER COUNTER Gpe R 33e” 88c 1 OSCILLATOR COILS MR e 2 8“‘8°::
ordinarily 0.3 db. ATT 2 is designed to compen- [] TUBE. Dozens of radia- g?L"PrBtﬁETERdY poy. [ Miniature, ‘transistor; %12.
?ate for thete'hem;alize.r loss at 450)cyc]es (8t which | uw“ 190 eagrecion 88c .» 5(,)»“\0‘?,3 RegC 8¢ Bo('):o;:ss,?_seTo‘: - 88sc ng RESIST&%E 7
requency the loss is maximum). END 3 TRANSI EMR [ Sarbon rec o,
| 92-HR."'SPACE" CLOCK 2 TRANSISTOR VAR'BLS [ Submint size: for hun- gnms o' W, Fand 50y 56
Powered by v, lite bot- 13 x 114 x 2”; shaft, dreds transistor proj- o TR 0a. 88¢c
[ tery. 8 T duh hes Sumf ects! Reg. $10 § 3 lbs. Reg.
oyists Goter o o, 88€ i 1. Ree¥h.  88c §OF e ] C
50 Peacs| Sgo HOW TO ORDER: check o ® o
w ec items wante eturn entire a
In Gernsback Publications w/check or M.O. including sufficient 131 Everett Ave
: t; excess returned. C.0.D. orders, 259, downh; rated. .
net 30 days. Print name, address with POSTAL ZONE NO. ' . CHELSEA 50, MASS.
ounder amount money enciosed, in margin. (Canada postage, 48¢
MHdUGOE' ?ERNSBACK' F . 1st Ib.; 28¢ ea. add’l. Ib.)
odern Electrics E e = o tee e T 3
Wireless Association of America.. 1908 | Tl .
Electrical Experimenter 1913 ‘ .
Radio News 5 1919
Science & Invention 1920 l
Television - 1927 1
Radio-Craft 1929
Short-Wave Craft .. 1930
Television News 1931

Some larger libraries still have copies of Modern Electrics
on file for interested readers

In July, 1909, Modern Electrics
Dr. Branly’s New Apparatus, by A. C.
Marlowe.

The LC3 provides all these new improved features i
to those employed in earlier leakage or “’grid circuit’
A must for any TV service technician.
Y Checks 156 different tube types—more than any -
other “‘grid cirucit” type checker. Includes UHF - )
and latest type tubes.

EREEOOONNONEER AR NFREEDRRNY

. t Checks picture tubes without removing tube b
D g b b
Wireless in China. from cobinet or chassis. 4
g ) , Y New Roll Chort prevents obsolescence—just
Alternatlng Current Bdttery' diol the tube type ond sove time. Chart Is easily i
Tungsten Oscillation Valve. replaced ot no extra cost. 4 p
. 7 Qe % Provides instant filament checks on "“Fil-Check” posi- Madel LC-3
Antennae’ by Greenleaf W. Pickard. | @ See other tion—no need to carry o second filoment checker. Y Capacitor checks simplified.

»
N
e -
\0
(%]

Wireless Stations About NeW York_ :25';“:0“ ¥ Two spore preheating sockets to cut down testing time.

No. 1-Station at the Plaza Hotel. = in this In stock ot your local parts distributor. DEALER NET
., ssue .
Recent Developments in Aerophony, by SERVICE INSTRUMENTS CORPORATION e 121 Official Road, Addison, lllinois §eoly g

Lee de Forest, Ph.D. FUERENEERERBENOEED seune monnunounnan ssssnsens

TussnunnsRsREnsaasnsnsndd
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Caitle Telewision Tuner Service

ANNOUNCES THE NEW
ADDRESS FOR TUNER
REBUILDING.  send To:—

5710 N. Western Ave.
Chicago 45, lllinois

OUR EXPANDED FACILITIES WILL ENSURE
PROMPT ATTENTION TO ALL YOUR TUNER
REPAIRS.

VHF or UHF TUNER $9.95 « COMBINATION $19.90

Price includes worn parts only; defective tubes and domaged major parts are extra at net
prices. Forward defective tuner complete with tubes, shield cover and any damaged parts.
QUOTE MAKE AND MODEL. We will ship C.O.D.; F.O.B. Chicago or Toronto.

Caille Telewidion Tuner Service
IN CANADA:—,52 MAIN ST., TORONTO 13, ONT.

Suppliers of rebuilt TV Tuners to lcading manufacturers, technicians & service dcalers, coast to coast.
Original and Only Complete TV Tuner Service covering the North American Continent.

W f TAPE RECORDERS
recording fape
/ Bell Tape Decks
Hi-Fi equipment

WE WILL NOT BE UNDERSOLD!

Send for our discount catalog
and see why!

'T\l PICTURE TIIBES'

At Lowest Prices

IIOBP4 _.$7.95 I7BP4 ..$10.95 21AMP4 s|9.95|

J12LP4 .. B.95 U7CP4 . 17.00 2IATP4 . 20.95 g
IMB/CP3. 9.95 17GP4 __ 17.60 21AUP4 . 20.95 COMMISSIONED ELECTRONICS CO.
B 16DP4 . 14.95 17HP4 __ 1360 20EP4 .. 14.95 1776 Columbia Rd. Washington, D.C.
IGEP4 .. 15.90 17LP4 .. 13.60 21FP4 . 15.95 ——
16GP4 _._15.90 17QP4 . 11.95 21wp4 . 17.30 |
16KP4 . 10.95 I7TP4 __ 1930 21YP4 .. (595 y
0isies 1095 19AP4 1930 21zP4 . 1195 DON’T BUY HI-FI
16RP4 . 10.95 20CP4 _. 13.90 24CP4 .. 23.95
1 16WP4 1520 20HP4 __ {7.95 24DP4 .. 26. 95' 8%"4B%';ETBSWTALPSVSE%%%DTEERSS éJYNT,{'éTfJ%ﬂ
I6TP4 .. 10.95 21AP4 . 22.10 27EP4 .. 39.95 | MAIL. ALL STANDARD BRANDS IN STOGK.

I I7AVP4 .. 15.20 21ALP4 .. 20.95 27RP4 ... 39.95I

1 year warranty WHOLESALE CATALOG FREE

Aluminized Tubes $5.00 more than above prices. U o F
Il’réces l‘l;xclude the mu:lm of gn acceptable simllari-l A D' AIR
tube under vacuum. These tubes are manufactures .
Ihmn reprocessed used glass bulbs. All parts and 1799 First Ave., Dept. RE, New York 28, N.Y.

I mutertals including the electron gun are brand new. I
ALL PRICES FOB CHICAGO, ILLINOIS. De-
posit required, when old tube i3 not re-

I turned, refundable at time of return. 250170

deposlt required on COD shipments.
I tubes must be returned prebaid. Tupes
shipped Rail Express,

| Amperex
I TUBES
I_PIcT“RE T“BE OUTLET—l 4 Hi Fi—Transmitting—Spec. Purpose
PHILIPS—VALVO
I 3032 Milwaukee Ave.. Chicago 18, til. I | | (s¢ NOEEIEs) B obUErs
Dickens 2-2048 [ | — ATTRACTIVE PRICES!

ELECTRONIC SUPPLY CORP.
ey e i e e e 41-08 Greenpoint Ave., Long Island City, N.Y.

WRITE FOR COMFLETE LIST.

____———————__ ~—
- - o —y

- S AV E F
TS 2 Adaptors in
| TINMIE
i g
\ with SENCORE
: “VIBRA-DAPTOR”
: SENCORE Checks Both Three and Four Prong Vibrators |
0 ® ® Merely plug into any tube checker. Set for 6AX4 g
(or 65N7) for 6 Volt Vibrators and 12AX4 (or 125N7)
= Now —— for 12 Volt Vibrators. ® Two lamps viewed through top
s of adaptor indicate whether or not Vibrator needs re-
| check Vib[dfor placing. Rugged—Made of steel. @ Replaceable but
| Y unbreakable #51 indicating Lamps. Operotes easily
l in AN with Sencore LC-3 Leakage Lamps. Operates easily with {;
er Sencore LC-3 Leakage Checker. Complete instructions i
= Tube cheCk screened on front. JODELiVE:2
--~ in stock at your focal parts distributor. 75
~~~_~ SERVICE INSTRUMENTS CORPORATION DEALER NET
—~ 121 Official Road. Addison, Illinois -
See other SENCORE ads in this :ssue e e e e e e e o e e o
114
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USIN[SSand
PEOPLE

Vaco Products Co., Chicago, is featur-
ing a colorful Red Cap screwdriver dis-

play unit, holding a selection of 66
screwdrivers of all popular sizes and
types.

Raytheon Co.. Distributor Products
Div., Newton, Mass., is revitalizing its
Bonded Dealer program. A written 90-
day repair bond is one of the features
of the new program which will be sup-
ported with consumer magazine and
radio advertising.

Westinghouse Ilectronic Tube Div.,
Elmira, N. Y., has established its own
truck dell\ ery service on plctule tubes

RADIC
1 st mea
_FELEVISION

101 dlstubutms in the mid-Atlantic and
New England states. Photo shows one
of the first shipments arriving at A. A
Peters, Inc., Allentown, Pa.

Jensen Industries, Forest Park, Ill.,
designed a hanging show window for its
diamond phonograph needles. The

“Diamondangler” rack or wall hanger
mounts six assorted diamond needles
with spare parts, tools and a warranty
with each unit.

Switcheraft, Inc., Chicago, is offering
distributors and dealers a new point-of-
purchase display for its interconnecting

RADIO-ELECTRONICS
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BUSINESS AND PEOPLE (Continued)

cords. It is available through a package
deal which includes the display and 17
of the most popular interconnecting
cords.

Milton R. Schulte, executive vice
president of Tung-Sol Electrie, Inc.,
Newark, N. J.,, was elected president.

- n . 4] a

Louis Rieben, former president, be-
comes chairman of the board. Schulte
will be the chief executive officer.

Frank Randall,
president of Am-
perex Electronic
Corp., was elected
a vice president of
the parent com-
pany, North Amer-
ican Philips Co.,
Ine., Hicksville, *
N. Y. He retains his position as presi-
dent of Amperex and vice president and
director of Ferroxcube Corp., Sauger-
ties, N. Y., another affiliate of Philips.

Richard L. Jacob-
son was promoted e

to dealer sales ad-
7 I o
%‘ 1
", ‘

ministrator of the
Heath Co., Benton
Harbor, Mich. Pre-
viously he was in
charge of the Com-
petitive  Analysis
Laboratory.

Tom D. Brown
was elected vice
president of Ox-
ford Components,
Inc., Chicago, a
subsidiary of Ox-
ford Electric Corp.
Since he took over
this distributing
division of the company 2 years ago, it
has doubled its sales.

Aurel G. Petrasek (left) was ap-
pointed manager, advanced market
planning, Industrial Tube Products
Dept.,, RCA Electron Tube Div., Harri-
son, N, J. He was formerly manager,

1959
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Well-what about STEREQ?

. 192
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jsit just® .
How ¢
a
n you convert?

ted?
What do you need to get started?

2 ?
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: ’ﬂ()/bl/l"oll
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What about multiplexing ?

This new Gernsback Library book answers
all your questions about this dramatic new
phase of high fidelity. Written for the non-
technical audiophile as well as for the fan
who keeps his nose in the chassis. Covers
basic fundamentals, stereo on discs, stereo
on tapes, microphone techniques, ampli-
fiers, speakers—and finally how to install
a stereo system. This beautifully bound
book belongs on every hi-fi fan's bookshelf.

JOIN NOW — Select STEREO — How i

HOW TO SAVE $1.25 ON THIS DELUXE
HI-FI BOOK.

You can buy STEREO—How it Works—or

any of the other handsome G/L High
Fidelity books for only $3.75—a saving of
25%—by buying through the G/L Hi-Fi
Book Club. Build a complete hi-fi library
one book at a time. No strain on the
budget. Look each book over in your own
home before you buy. Keep (and pay for)
only the books you want.

Works or any one of these books

already published.

DESIGNING AND BUILDING HI-FI FURNITURE
By Jeff Markell

How to have a hi-fi system that looks as
good as it sounds. For the hi-fi fan—or
home craftsman. Covers everything
from what woods and tools to use to
finishing, retouching, repair — and
placement in the room for better ap-
pearance—better performance.

AUDIO MEASUREMENTS — By Norman H.
Crowhurst. Covers audio measurements
from service shop to laboratory level.
Shows how to make tests, what instru-
ments to use, how to interpret results.
H. A. HARTLEY'S AUDIO DESIGN HANDBOOK
—This expert explains design principles
so the non-engineering hi-fi fan can
design his own equipment.

ELEMENTS OF TAPE RECORDER CIRCUITS--
By Herman Burstein and Henry C. Pol-

lak. Answers all your questions about
the electronic aspects of a tape re-
corder. What to look for when you buy
—whatvarious types will and will not do.
MAINTAINING HI-FI EQUIPMENT — By
Joseph Marshall. Covers the specialized
techniques necessary to repair hi-fi
equipment. Includes acoustical and
mechanical as well as electronic faults.
UNDERSTANDING HI-FI CIRCUITS — By
Norman H. Crowhurst. Now have the
system best suited to your tastes—and
budget. Crowhurst tells you which
phase inverter is best, weighs fixed vs.
self bias, triode vs. pentode, answers
hundreds of other questions.

BASIC AUDIO COURSE — By Donald C.
Hoefler. Explains everything about
audio from the theory of sound to disc
and tape recording techniques.

HOW T0 JOIN THE G/L AUDIO-HI FI BOOK CLUB

m Select one book from those listed on the coupon.

8 SEND NO MONEY—we will send you the book on approval. If you like it send your
remittance for the special club price of $3.75.

® New books are released about every three months. You receive these automatically

on the same no-risk plan.

@ You may cancel any time after you have accepted four books—no time limit.

MAIL THIS COUPON NOWESS S SEESSESSSSSNSSESsEEEmy

B  Gernsback Library, inc., Dept. 79C {J Stereo—How it Works ‘ ;
B 154 West 14th Street, New York 11, N. Y. [ Designing and Building Hi-Fi Furniture a
u [ Audio Measurements o
u Enroll me in the G/L [J Audio Design Handbook 3
: AUDIO-H! Fl BOOK CLUB. O Eler‘nems_of To.pe' Recc:vrder Circuits o
[ Maintaining Hi-Fi Equipment a
: Send me the book checked on approval. [] Understanding Hi-Fi Circuits a
. (Please check one only) [J Bosic Audio Course B
[ ]
B Nameoooeoo R i B
] plecse print a
| 0T A P ———— T P oy .
[ ]
B Ciy S DU S——— Zone............ B T LT T =l B
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servicemen
everywhere

insist on the
GENUINE DRy
restores all tuners,

A Y inctuding wafer
o type.
e Non-toxic, non-
o!sn,' Inflammable
5 & Usefor TV, radio
M

NO-NOISE

e Economical—a little
does a lot.

TUNER-TONIC

With PERMA- F|LM

NO-NOISE
VOLUME CdONTROL

an
CONTACT RESTORER
e Cleans o Protects
e Lubricates
NOT A CARBON TET

Acrosnl ‘can SOLUTION

325

NET to

and F Servicemen

NO-NOISE NEW
RUBBER COAT

SPRAY

e Insulatos where

app

e Protects indefi-

. Prevents arcing,
shorting. corrosion
off e Waterproofs thor-
Beware Of Waterp

nitely

® Contains no

Cheap Substitutes! Contal
ELECTRONIC CHEMICAI. CORP.

® Non- mﬂammablc

6 0z. Spray Can
2 0z. Bottle 6 Oz. Spray Can

5100 5925

Net To

Net To Servicemen Servicemen

Serwcemen

813 Communipaw Avenue = Jersey City 4, N. J.

OPPORTUNITY ADLETS

Rates—50c per word  fincluding name, address and
initials). Minimum ad (0 words. Cash must accom-
pany all ads except those placed by accredited agen-
cies. Discount, (0% for (2 consecutive issues, Mis-
leading or on)ecnoname ads not accepted. Copy for
September issue must reach us before July 15, 1959

. RADIO-ELECTRONICS,
154 West 14 St., New York 11, N. Y,

CASH TAID! Sell vour surplus electronic tubes. Want
nnused, clean transmitting, special Durpose, receiving.
T\ types, magnetrons, klystrons, broadcast, etc. Also
want military & commercial lab test and communications
gear. \We swap 100, for tubes or choice equipment. Send
specific details in first letter. For a fair deal write, wire
or telephone: BARRY, 512 Broadway, New York 12,
N,Y. WAlker 5-T000.

SELF SKERVICLE TUBE TESTERS. Now vou can trade-
in vour ohsolete testers at Calex Manufacturing Com-
pany for latest model, 123 socket console model 603. We
llow %65 trade-in value for every unit any muke, any
nmodel. CALNX MANUFACTURING, INC., Amityville,
A= Y.

HI-FI, Recorders, Tapes. FREE wWholesale (‘At.llouue
CARSTON, 125-T East 88th St., New York 28, N. Y.

ST SREO TAPE RIENTALS. For the very best at lowest
Write CALIFORNIA TAIED ‘\IUSIC ASSN.,
;63 El Camino Real, Redwood City, Calif.

DISCOUNTS UP TO 50% on Hi-Fi amplifiers. tuners,
speakers, tape recorders, individual quotations only, no
catalogs. CLASSIFIED HI-FI EXCHANGE, 2375 East
65th Street. Lirooklyn 34, N.Y.

TAPE RECORDERS: We Will Not Be Undersold! We
meet any competition! Send us any competitor's advertis-
ing, showing a lower price for a tape recorder and we
will not only MIET this lower price. but will inelude,
with your purclise, a 1200 toot tape of your choice,
FREL! (72 models in stock). CUM\H&SIO\H) ELEC-
Tl{()\l(S, 1776 Columbia hoad Washington, 1. C.

IF YOU HAVE a background in electronies. bhut are
having trouble bassing I°CC phone exatns, my 12 years
experience as chielf instructor of electronics school can
help you over the hump. Not a course. \Write me per-
sonally for tree information. WALLACE COOK. 1614E
Morson Road, Jackson 9, Bliss.

LABORATORY QUALITY equipment and Military Sur-
plus Eleetronies bought, sold. ENGINEERING ASSO0-
CIATES, 431 Patterson Road, Dayton 9, Ohio.

New!

SAVE
TIMIE

5

SERVICE INSTRUMENTS CORPORATION

121 OFFICIAL ROAD, ADDISON, ILLINOIS
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Improved!

* Selenium Rectifiers checks forward and reverse currents.

ALL MAKES OF ELECTRICAL INSTRUMENTS AND
TESTING eguipment repaired. HAZELTON INSTRU-
MENT Co., 128 Liherty Street, New YorI\, N.Y.

JODS in foreign countries. Men-\Women. Free job re-
ports. DAVENPORT FOREIMIN COMPANY, 1351-AA,
GI'0, New York I, N. ¥

FREK WRITERS CATALOGUE giving manuseript
markets. Write LITERARY AGENT MEAD, 915 Broad-
wity, New York 10, N. Y.
DIAGRAMS M)I\ REP All\l\(‘ RADIOQ $1. Television
$2. ¢ive make, Model. DIAGRAM SERVICE, Box
672-RE, Itarttord 1, Conn.

POPULAR %UI [ R T'RO D779, Checked out and guar-
antecd to please, $74.50. Tower supply extra, $24.50
GLZMOS .\ SUCH.” Still Kiver, Massachusetts.

1,000 NAMh A\A\I) \I)DIU‘.\\ L,\l’r LS in plastic 1»0\ $1.
HEIGITS 1NDUSTRIES, Canitol Heights 27, Maryland.

CAMERRA Repairmen greatly needed! You can learn
manutacturers’ service merhods at home, in your spare
time! Iree, big illustrated hook tells how! \Write today.
NATIONAL CAMERA REPAIR SCHOOL, Dept. RE-T,
Englewood, Colorado.
PROFESSIONAL }ulncnomc Projects-—Organs, Timers,
Intercoms. Counters, ete. $1 each. List Free. IPARKS,
jo0x 1665, Lake Ciiy Station, Seattle 55, W uxh

LED C\R'l‘()\§ TecaMaster 60W $()(L sell ’l“08
i JE Arn A1-500 $22; Karison 15U $60; Catalog
Free. HII"I, Roslyn, 1.

CAL(‘ULU\ or Algebra, Fasyv I'ractical Lessons, First
TFour §1. MATIHCO, 4256-4 Minmor, Cincinnati 17, Ohio.

NEW 1859 AUTOMORBILES to 25% off retail prices.
Delivered anywhere. MEDER, 550-R¥ Fifth Avenue,
New \mlc 36, N. Y

SONGPOEMS and LYRICS \VA\TED' Mail to: TIN
PA\ ALLEY, INC. 1650 Bmadway, I\ew York 19, N. Y.

UNUSUAL VALUES. i I'i components, tabes and tape
recorders. Send tor paclkage mmmuons STEREO CEN-
TER, 51 West 35th St., New Yorl\ )5

APPLIANCE Parts Wholesale, Catalogue 25c. SECO, 26
South 20 Street, Birmingham 3, Alabama
RADIO & TV TUBES at Manufacturers I'rvices! 1009%
Guaranteed!  Brand New! No re-brands or pulls!
UNITED RADIO, Iiox 1000, Newark, N...

THE LAW OF LIFE revealed and How to apply it. $2.
THE OPEN WAY, Celina, Tenn.

TRANSISTOR |
CHECKER

DEALER NET manufacturers. I

™ -

1 with y I, i

[] : America’s newest, most .

| - popular test instrument /‘ |

I Simple to Operate. Con"vels are accurs * : -~ I I
SENCORE ately set for each transistor by & - kil I

I referring to replaceable set-up chart i =~ N !

I on rear. Test leads or socket ,4 ) f I

® provides for fast hook-up. “xone ® - 4 I

i NOW CHECKS: g & 1

| * Transistors for opens, shorts, leakage and current gain. 2 -‘3._ Ppey

| Onty tester that tests power transistors as used in "‘1.3\ |

| car radio outputs. MODEL TRCA QAW |

] * Crystal Diodes checks forword to reverse current ratio s I7 95 Anphrsor‘n’ledten I

pproved by
i on all diodes. iy
-

At Leading Parts Distributors, I

EmEmmmeessmsmmmee Sce other SENCORE ods in this issue. N I N SER SN NN SHN NN WER SN S

www americanradiohistorvy com

BUSINESS AND PEOPLE (Continued)

merchandising—receiving tubes. Joseph
A. Haimes (right) is now manager, ad-
ministration and controls, Distributor
Produets, Dept., for the division. He
had been manager, merchandising—en-
tertainment tubes. The following pro-
motions were made in the merchandising
activity of the department: Gerald G.
Griffin  to manager, merchandising—
parts and equipment; Joseph J. Kearney
to manager, merchandising—entertain-
ment tubes, and Morris S. Lewis to
manager, merchandising coordination.

George W. Griffin (right) and George
P. Norton (left) were elected vice presi-
dents of General Telephone & Elec-

tronics Corp., parent company of Syl-
vania Electric Products. Griffin, who
was a Sylvania vice president in charge
of public relations, will guide public
relations for General Telephone. Norton,
formerly public relations director for
the corporation, will now handle finan-
cial and stockholder relations and vari-
ous advertising programs

John A. May-
berry was appoint-
ed merchandising
manager for dealer
products for CBS
Electronics, Dan-
vers, Mass. He had
been with Sylvania. g

Hugh Robertson, president of Zenith
Corp., Chicago, advanced to the position
of chairman of the board. He continues
as chief executive officer. Joseph S.
Wright (left), executive vice president,
advanced to president and general man-

ry .
Sam
vice president and assistant general

ager. Kaplan becomes executive
manager and continues as treasurer.
Leonard C. Truesdell (right), vice pres-
ident and director of sales, was elected
executive vice president, marketing.

Obituaries

Dr. Louis N. Ridenour, Jr., former
chief scientist for the United States Air
Force and one of the nation’s leading
nuclear physicists, at Washington, D.C.
Age 47.

Dudley A. Buck, assistant professor
of electrical engineering at Massachu-
setts Institute of Technology, of virus
pneumonia, age 32. He was famous as
the developer of the cryotron, a minute
magnetic type amplifier consisting of a
few turns of wire wrapped around an-
other wire, operated at temperatures
near absolute zero. END

RADIO-ELECTRONICS
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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 posfcards 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 YOID
AFTER SIX MONTHS.

PORTABLE TAPE RECORDERS for pro-
fessional and other uses are shown and
described in circular No. 6004. The 6-
page catalog shows pictures, operating
specifications and prices for units that
operate at speeds from 1 15/16 to 15 ips.
—Amplifier Corp. of America, 398
Broadway, New York 13, N. Y.

1959 INDEX Supplement to the Master
Index of Most-Often-Needed Television
and Radio Servicing Information is now
available. The Master Index issued in
1958 covers television servicing infor-

mation from 1948 through 1958 and ra- |

dio from 1926 through 1958 —Supreme
Publications, 1760 Balsam Road, High-
land Park, Ill. 5¢. Master Index 25¢.

TRANSMITTING TUBE CHART in appli-
cation note AN-178 gives frequency and
power output for several tubes in class-
C operation. The chart shows maximum
power output, upper frequency limit,
and lists the services covered within the
frequency limit.—RCA Electron Tube
Div,, Harrison, N. J.

TRANSISTOR GUIDE and interchange-
ability chart which may be hung on the
wall measures 19 x 25 inches. It shows
over 200 types, along with typical appli
cations and heat-radiator requirements.
—NRaytheon distributors or Raytheon
Mfg. Co., 55 Chapel St., Newton 58,
Mass.

TUBE TESTER CHART lists 800 tube
types with provision for adding new
pages in a plastic binding. For use with
all tube testers made by the company.
—Vis-U-All Products Co., 303 Fuller
Ave., N.E,, Grand Rapids, Mich. $1.

CERAMIC PICKUPS for phono disc
playback are discussed in relation to
magnetic units in “Why a Ceramic Car-
tridge?”’, bulletin E-325.—CBS-Hytron
Adv. Service, Parker St., Newburyport,
Mass.

CABINET KITS and assembled units,
both finished and unfinished, are pic-
tured and described in detail in a 4-page
brochure. Seven models are shown, in-
cluding inexpensive speaker kits, book-
shelf and larger speaker enclosures, an
equipment cabinet and record storage
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most needed
most wanted
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...the |
FUSEMASTER!

dealer-serviceman’s fuse rack |
. - fOor wall mounting

..dealer-serviceman'’s fuse
requirements at a glance !

For further information,
contact your nearest Littelfuse Distributor. |

LITTELFUSE

ILLINOILS

'5 61 9¢ KO “aompmiofiad ut poayp sivak s1aBpLupd 024315 IwrnApoisdala (amaf] iAoy TS man |
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DES

PLAINES,

Nave fun
in The Sun

with ELECTRONICS

Who said you can’t combine the great
outdoors with your electronics hobby!
Radio-control is the answer and here's a
great new book by R/C master Edward
L. Safford, Jr., that shows you how to get
more fun out of it. A wonderful book
for the beginner and expert afike. Starts
with theory and basic concepts and
works right on up to construction of
coders, decoders and other components
as well as complete systems. A brand
new revised edition. The first edition be-
came a best seller—over 40,000 copies
sold—and this one is bigger, better and |
newer. Get your copy now and have a
great time in the sun this summer.

Other s hobby hooks

By Edward L. Safford, Jr.
192 pages G/L Book No. 74
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MODEL
RADIO-
CONTROL

$2.65

Q._— —q o v 44
o TR

SEE YOUR OISTRIBUTOR OR USE THIS COUPON

Gernsback Library, Inc.
154 West 14th Street, New York 11, N. Y.
Please send me the books checked postpaid.

K

|

I My remittance of $ is enclosed.
Radio-Control Handbook by Howard G. Mc- ] 53 O 70
Entee, No. 53 ... ..$2.25 I 69 0 77
Electronic Hobbyists’ Handbook by Rufus P.
Turner, No. 69 . .$2.50 |Name, — — _
Electronic Puzzles and Gumes bY Matthew (Please Print)
Mandl, No. 70 . e $1.95 I Street
Guide to Moblle Rudlo by Leo G. Sands, No. l
T/ e —T e p—— .$2.85 l City Zone State.
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*EXCLUSIVE WALSCO LOW-TORQUE

DESIGN THROUGH
NEW ELECTRO-COATING!

I in Foot Pounds

division of Textron Inc.

| T chassis
PUNCHES

REQUIRE

50% LESS EFFORT!

| New permanent (never wears off)
electro-coating process reduces friction,
thus lowers torque. New design gives
cleaner holes with less effort. Walsco
} L.T. Chassis Punches REQUIRE NO
| LUBRICATION, and will give perfect
| service indefinitely. Join the switch to
) Walsco for better Chassis Punches.

.TORQUE WRENCH TEST

' QOrdinary Punch Torque | Walsco "L.T."” Punch
| Torque in Foot Pounds |

WRITE TODAY for free literature and wall chart.

ELECTRONICS MFG. CO.

ALWAYS
BE SURE
T0
INCLUDE
~ POSTAL

ZONE
~ NUMBER
~ (IF YOU
HAVE
ONE)
WITH
YOUR
ADDRESS.

Low Friction

Low Friction Surfaces

N
23

Western Plant: Los Angeles 18, California Main Plant: ROCKFORD, ILLINOIS, USA |

PURCHASING
A HI-FI

SYSTEM?

PARTIAL LIST
Send Us | of Branps
Your

IN STQGK
List Of
Components

Electrovoice
For A

Jensen
Hartley

Package
Quotation

University
Acoustic Research
WE WON'T BE
UNDERSOLD!

Janszen
Wharfedale
Karlson
Viking

All merchandise

is brand new, fac-

tory fresh & guar-
anteed.

|[AIREX
RADIO|:n

Weathers
Harman—-Kardon

CORPORATION Full Line Cabinets

64-RE Cortlandt St., N.Y. 7, CO 7-2137

Sherwood
Acrosound
Fisher
Bogen @ Leak |
Dynakit

H. H. Scott
Ferrograph
Tanberg

Pentron

Ampro @ VM
Revere
Challenger
Wollensak
Garrard
Miracord
Glaser-Steers
Rek-O-Kut
Components
Norelco

Fairchild
Pickering ® Gray
Audio Tape

Eico @ Pilot
-
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" PUT YOUR
OSCILLOSCOPE
TO WORK!

Learn to use the handiest
service instrument of all!

Dust oft that oscilloscope of
vours! Put it to work fully on
the dozenz of jobs it can do
better than any other service
instriment.

Handle johs twice as fast—and
lots more nroﬁtabh"

This hig boqlk, MODERN OS
CILLOSCOPLS AND THEILR
USES shows you how .

in
a way you can really under-
stand. Clearly and simbply, it ex-
plains E\acth where and how
to use your 'scope on all types of
AM, FM, and TV service . . .
from troubleshooting to set re-
aligning and everything in be-
tween. No fancy theory. You
quickly learn how to make con-
nections; how to adjust circuit
components; how to set the
controls; and how to analyze
patterns fast and right! New
section even covers yuantitative
measurements—the slickest method of
locating many color TV troubles and
aligning sets properly. las 326 pages and 370 clear
pictures ineluding many partern photos.

Practice from it 10 davs . . . at our risk!

Mod es
|°s<°P
| Os:‘l!"l ey

=™ ""-10-DAY FREE EXAMINATION!‘—_—i
| Dept. RE-79, RINEHART & CO., Inc.
232 Madison Ave., New York 16, N. Y. '

Send MODERN OSCILLOSCOPES AND THEIR USES '
for 10-day FREE EXAMINATION. If I decide to keep I
| book. 1 will then send you $6.50 plus a few cents
| postage in full payment. If not, I will return book '
postpaid and owe you nothing.

Name....

I
I Addre
}

| city, Zone, statc..

QUTSIDE U.8.4.—Cash 1with order only. Price $7.00. 'tlaney back '
| if book iz returned in 10 days.
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LITERATURE (Continued)

units. These cabinets and kits are sold
only by mail—Homewood Industries,
Inc., 26 Court St., Brooklyn 1, N. Y.

LOUDSPEAKER CATALOG 165-C is a
16-page bulletin describing a complete
line of cabinets, speaker drivers, cross-
overs and driver kits for home cabinet
builders. — Jensen Mfg. Co., 6601 S.
Laramie St., Chicago 38, Ill.

TRANSISTOR CHARACTERISTICS and
interchangeability for 700 types are
shown in the second edition of the
Transistor Guide. — Sylvania Electric
Products, Inc.,, 100 Sylvan Rd., Woburn,
Mass. 10¢.

MICROPHONES and mike stands are
pictured and specifications and prices
listed in an 8-page catalog. A complete
line of over 35 microphones for a wide
variety of applications is covered.—
Turner Co., Cedar Rapids, Iowa.

SURPLUS GEAR as well as a great
variety of standard parts are listed in
catalog 118, a 52-page book. Special
buys on some high-fidelity components,
TV cabinets, surplus dynamotors and
inverters, as well as a selection of
government transmitting and receiving
equipment are shown.—Arrow Sales,
Inc., 2534 S. Michigan Ave., Chicago, Il

PUBLIC-ADDRESS SPEAKERS, drivers,
horns and accessories are shown in an

| 8-page P.A. Product Catalog. The com-

pany’s complete PA line, including
portable megaphones, paging and talk-
back units, plus a brief listing of their
high-fidelity drivers and enclosures are
included. Prices are on a separate sheet.
—University Loudspeakers, Inc., 80 S.
Kensico Ave., White Plains, N. Y.

TRANSISTOR CHART showing inter-
changeability between various manu-
facturers lists over 500 types. Compiled

| by a maker of machines for producing

semiconductors, this useful aid includes
characteristics of each type.—Kahle
Engineering Co., 3322 Hudson Ave.,
Union City, N. J. 6¢ in stamps.

ELECTRONIC ORGANS are pictured,
and kits for building either a consolette
or concert organ are described in this
16-page booklet. Prices of various kits
and instruection manuals and demon-
stration record are included.—Schober
Organ Corp., 2248 Broadway, New York
24, N. Y.

TV PICTURE-TUBE comparison chart
for hanging on the wall gives informa-
tion on monochrome types from 7-
through 30-inch screens. The most pop-
ular, 17 through 21 inches, are high-
lighted for easy reference. Also avail-
able is a small pocket TV Tube Selector
Guide with the same information con-
densed for carrying in a tube caddy.
—Sylvania Electric Products, 1100
Main St., Buffalo, N. Y.

SERVICE ORDER BOOK for radio-TV
service work is described and a full-
size sample order blank shown in a
2-color brochure. Developed as a busi-
ness aid to the service technician.—
Electronic  Publishing Ceo., 180 N.
Wacker Drive, Chicago 6, Il END
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ELEMENTS OF RADIO (4th Edition), by
Abraham and William Marcus. Prentice-
Hall Inc., 70 Fifth Ave.. New York 11,
N.Y. 6 x 94 in.. 667 pp. $7.

A new edition of a fine basic radio
text. It is intended for use as pait of a
1-year course in basic radio. Well illus-
trated with numerous diagrams, sche-
matics and photos, it is easy to read
and understand. Starting with the his-
tory of communication, the authors
lead the student into wave motion, a
simple receiving set, the detector, elec-
tron flow in the tuning circuit. More
advanced sections deal with the super-
heterodyne receiver, resonant circuits
and tuning principles and the mod-
ulated-wave transmitter.—LS

RAPID RADIO REPAIR, by G. Warren
Heath. Gernsback Library, Inc., 154 West
14th St., New York 11, N.Y. 52 x 82 in.
224 pp. $2.90.

For many years, radio repair has
been neglected in favor of TV, but now
FM, portables, transistor sets and
hybrid auto radios are reviving interest
in radio.

There are four sections in this book:
receiver types, techniques, servicing,
charts. These are subdivided into var-
ious topies including intermittents,
noise, radiation, drift, code interfer-
ence and others. AM, FM and tran-
sistor radios, vibrator and printed cix-
cuits, modules and cabinet repairs are
covered. The final section lists numer-
ous symptoms for quick troubleshooting.

The guide is alphabetically arranged
for quick reference and convenient use
at the bench.—IQ

RADIO ENGINEERING HANDBOOK (5th
edition), edited by Keith Henney. Mc-
Graw-Hill Book Co., 330 W. 42 St., New
York 36, N. Y. 6 x 9 in. 1,800 pp. $25.
The latest edition of this handbook

is still the quickest means of finding |

electronic information. TV, communica-
tions, facsimile and related engineering
are all covered. Of the 28 chapters, some
are entirely new and others have been
revised by a staff of specialists.
Chapters include avigation radio, cavity
resonators, code, ac measurements, non-
linear circuits, transistors, ete.

There are many hundreds of stand-
ards, definitions, formulas, diagrams
and schematics. Emphasis is on the
practical side of design and engineer-
Ing. A master index covers all chapters.

KNOW YOUR OSCILLOSCOPE, by Paul
C. Smith. Howard W. Sams & Co., Inc.,
Indianapolis &, Ind. 52 x 82 in. 151 pp.

The oscilloscope is an unmatched
tool for measurement, repair and align-
ment. This author clearly explains the
instrument and its circuits. He tells

JULY, 1959

AT HEALDS YOU LEARN
BY DOING IN MODERN

Never before in American history has the
need been so great for Trained Engineers
and Technicians. No other type of training
can compare with actual shop practice you
get at Healds under expert

instructors.

Bachelor of Science Degree, 27 Months

O Radio-TVY Technician including Color TV (12 Months)
[0 Electronics Technician (12 Months)

O Industrial Electronics Technician (12 Months)

[ Electronics Engineering (B.S. Degree)

[J Electrical Engineering (B.S. Degree)

[J Mechanical Engineering (B.S. Degree)

[J Civil Engineering (B.S. Degree)

[J Architecture (B.S. Degree)

Heald College ranks FIRST West of the

Mississippi in "Who's Who in America”

ELECTRONICS
LABORATORIES

HEALD

Approved for Veterans
DAY AND EVENING CLASSES

Write for Catalog and Reglistration Application.

New Term Starting Soon.

YOUP NAME <o e s s e paci—— e
ENGINEER'NG COLLEGE Address ...
Established 1863 .
[of] [ L 2=
Van Ness at Post, RE
San Francisco, Calif. State = —

r——> ANY GLASS ®————

21" TV PICTURE TUBE
$18.90

NO RETURN TUBE (DUD) NECESSARY

Low, low prices for other sizes . . . less than
80¢ an inch for some types

Any glass 10” tube $ 7.95 | Any glass 177 tube $16.15
Any glass 12" tube $10.20 | Any glass 21” tube $18.90
Any glass 14" tube $11.90 | Any glass 24 tube $30.75
Any glass 148" tube $12.80 | Any glass 27 tube $37.80

1 YEAR WARRANTY ON ALL TUBES

METALS available if same type usable dud first re-
turned freight-paid (16”—-$12.80, 17"—$13.60, 19"

14.25, 217—%15.75, 24"—%27.60. 277 —$31.05).
arts including gun. Only glass

Tubes contain all new
bulb reprocessed. Aluminized tubes $1.50 more.
Tubes shipped via common carrier truck (freight ad-
vantage for 2 or tubes) unless otherwise specified.
Al prices F.O0.B. Passaic County, New Jersey. Prompt
shipments.

ALL ORDERS C.0.D. ONLY

LEE SALES CO.
Box 437A
Bardonia, New York

NEW clean and positive contacts protected by a lasting lubricant. New
HUSH is made from the finest soivents and it contains Electro-
Sil‘jfnne ni_lls.M |
so available—2 oz.,
8 0z., 32 oz. containers 6 oz. Spray can $2'25 net
EVER - QUIET
Since 1949

Engneesed tor tuners

feaving a safe protecting film.
carbon.

1 Also available—

32 oz. containers

SERVICEMEN KNOW!

Here they pay less and get the best
SHo

Chemically-Electronically, engineered for Tuners

and Switching Mechanisms.
when New HUSH is applied it will wash-away that dirt, leaving

VOLUME CONTROL AND CONTACT RESTORER
EVER-QUIET is a free-flowing liguid that leaves no powder resi-
due. Scientifically designed to seep around the shaft and pene-
trate the control or potentiometer,

6 ozx. Spray can $l .59 net

PRINTED CIRCUITS

For Stereo Amplifier as seen
in March Radio Electronics.
$6.50 per set of two
Many other PC's available.
Write your requirements.

ECM Corp.

8160 Orion Avenue Van Nuys, Calif.
Prepare for un-

limited. opporcu- B. S. DEGREE <
nities of the Elec- 3

tronic Age! Stu- IN n MONTHS -
dents study engineering under accelerated program leading
to B.S. degree in 27 mo. ; or standard 4-yr. program lead
ing to B.E. degree in 36 mo. B.S. degree (26 mo.) in
Math., Chem., Physics. Year-round classes. Compre-
liensive training in electronics. televlsion, advanced radio
theory and design, math., nuclear Dhysics and elec. eng.

Alsc prep courses. Low rate. Earn board. G.1. approved.
Enter Sept., Dec., March., June. Catalog.

INDIANA TECHNICAL COLLEGE

1779 E. Washington Blvd., Fort Wayne 2, Indiana
Please send me free information on B.S. ENGINEERING
DEGREE IN 27 MONTHS as checked.

g Chemical
0 Mechanical
B.E. DEGREE IN 36 MO. in:

O Aeronautical [ Chemical

O Aeronautical
O Electrical
O Electrical (Power or
Elactronics)

0O Electronics
0 cCivll

o Civil Mechanical 0O Mctaliurgical .

8.S. DEGREE IN 36 MO. In: Math. 0 Chem. 0 Physics g
Name. - oy . e e s et
AdAresS. . aii i ien e iemamaeis sesrasrasesesseeaeaosesoeaas

cleaning the contacts and

Harmless -to metals, wire or

2 oz. Bottle & dispenser 79¢ net

CHEMICAL ELECTRONIC ENGINEERING, INC. Matawan, New Jersey
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SCHOOL DIRECTORY

prepare for your career in

ELECTRICAL
ENGINEERING

ELECTRONICS
COMPUTERS
RADIO-TV

At MSOE, you can equip
yourself for a career

in many exciting, grow-
ing fields: MISSILES
RADAR ¢ AUTOMATION
RESEARCH °® DEVELOPMENT
ELECTRICAL POWER
AVIONICS ® ROCKETRY

When you graduate from
the Milwaukee School
of Engineering, you are
prepared for a dynamic
careerasan Electrical **
Engineer or Engineer-
ing Technician. Under

a faculty of specialists,
you gain a sound
technical education in
modern, completely
equipped laboratories
and classrooms. As a
result, MSOE graduates;
are in great demand
and highly accepted by
industries nationally.

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

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

FREE CAREER BOOKLET!
el If you’re interested in any

-2 phase of electronics, radio or
:(17':! "l television, be sure to look
&'" into the programs of study
7 . offered by the Milwaukee
b School of Engineering. Just

T mail the coupon.

kil L L A L L L L L L L LT ]

MILWAUKEE SCHOOL 1
OF ENGINEERING

Dept. RE 759, 1025 N. Milwavkee St,
Milwauvkee, Wisconsin
Please send FREE Career Booklet. I'm
interested in [] Electrical Engineering;
[J Electronics [0 Computers
[J Electrical Power O Radio-TV
[J Mechanical Engineering,

PLEASE PRINT

Name. Age.

Address

{07157 R = S——— Zone...... State...........

[ I'm eligible for veterans education benefits. &
MS-123 ]

CLLE T T T T 1 Ty prpipipspupepayeyeys |
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PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING  AUTOMATION

TELEVISION SERVICING
BLACK & WHITE—COLOR

APPROVED FOR YETERANS AND SURVIVORS
OF VETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE. BALTIMORE 17. MD.

ENGINEERING DEGREES

E.E
Option Electrumcs or Power

Mechanical, Civ’l. & Physics.
Also in Liberal Arts & Business
ministration

Earned through

HOME STUDY

Nes.dent Classos Also

bie if
PACIFIC INTERNATIONAI.
COLLEGE OF ARTS
& SCIENCES
Primarily a Corrcspondence
5719-M, Santa Momca Blvd.,
Hollywood 38, Calif.

PACIFIC

INTERNATIONAL

Be a ‘‘key’’ man., Learn how to send
and recelve messages in International
Morse code, Communicate with opera-
tors around the globe. Learn at home
quickly throuzh famous Candler System.
!Az;:dt by eét opera]torsL Qualify for

ateur or ommerc al License. Write
for FREE BOO

CAN DLER SYSTEM

Dpt. 3-H, Box 9226, Denver 20 Colo USA

GET INTO
ELECTRONICS

. tralning leads to success ns
techn|c| ans, field engineers, special-
i8ts in communications., guided mis-
siles, computers, radar and automation.
Basic and advanced courses in theory
and labaratory. Assoc. degree in elec-
29 mos. B.S,

obtatnable.

tronies in
engineering P
credited. .1. approved. Graduates m
all branches of efectmn!cs with major
companies. Start September, February.
Dorms, campus. Hngh School graduate
or equlvwlent Catalo;

VALPARAISO TECHNICAL
INSTITUTE

Valparaiso, Indiana

in electron(c
ECPD

A

Dept. €

Pr a v
forhine  ENGINEERING DEGREE Q.
ited oppor-
tunlties in IN 27 MONTHS L7
electronies!
._Engineering degree (27 mo.): Mathematics, Electric-
cal Englneerlng TV, advanced Radio Theory and Design.
3 ©.): Aeronautical. Chemical, Ci HI LlcctriLal.
Mech'\nic’ll Mehllurgxcal Eng. B.S. (36 0.): @
Physics. Also preparatory courses. L\rn l)owd
G.T. approved. 20 bldgs, dorms, gvm. Enter Sept.,
Dec., March., June. Cutalog Keeplng Pace with progress.
INDIANA TECHNICAL COLLEGE
1579 E. Washington Bouievard, Fort Wayne 2, Indiana

Electronics Engineering
Degree in 27 Months

| Realize your dream. Become a graduate engineer.

Share rewards awaiting college men . . . higher
income, rapid advancement. Impottant firms
1egula11y visit Tri-State College to interview

Approved for veterans.

Electronics or Power Major
Bachelor of Science Deyree in 27 Months in
Eleetrical, Mechanical. Civil, Chemical, Aero-
nautical Engincering. In 36 AMonths a B.S. in
Business Administration (General Business, Ac-
counting, Motor Transport Management majors).
For earnest, capable students. Smull classes. En-
rollment limited. More professional class hours.
Mature students, Well-equipped labs. Modest
costs. Beautiful eampus. Year-round operation.
Enter Sept., Jan., Mar., June. Write J.
G. McCarthy, Director Admissions, for
Catalog and *“Your Carcer” Book.

seniors.

i
2l 2479 College Avenue, Angola, Indlanu
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BOOKS (Continued)

it and how to service it
when that becomes necessary. The book
has several chapters on applications in
measurement, testing, alignment and
signal tracing. Probes, calibrators and
other accessories are also described.

TELEVISION SERVICING (3rd Edition),
by Walter H. Buchsbaum. Prentice-Hall
Inc., 70 Fifth Ave., New York 11, N.Y.
64 x 9V4 in. 369 pp. $6.75.

Latest edition of a popular text on
TV servicing. In the new edition are
the latest circuits, troubleshooting tech-
niques, transistor TV receiver, remote
control tuning, troubleshooting printed
wiring, module construction and pack-
aged circuits.—LS

RIDER'S TELEVISION-TRANSISTOR
RADIO-HOME RADIO MANUAL. John F.
Rider Publisher, Inc., 116 W. 14 St., New
York 11, N. Y. 122 x 15% in. Pages
equivalent to over 1,800 if 82 x 11
inches. $27.

A compilation of original manufac-
turers’ circuit diagrams, alignment
data, tube layouts, dial-stringing guides
and other valuable servicing informa-
tion on TV, transistor and home radios
made in the period from October, 1958,
through January, 1959, The TV section
covers 20 manufacturers and brands,
the transistor section covers 11 and
the home-radio section lists 16 brands
of AM and FM receivers and radio—
phono combinations. The accompanying
cumulative index (sepavrate) lists the
contents of Vols. 1 through 25 of the
Rider Manuals.

FOUNDATIONS OF WIRELESS (7th Edi-
tion), by M. G. Scroggie. lliffe & Sons,
Ltd., Dorset House, Stamford St., London
SE 1, England. 52 x 8% in. 388 pp. 15s.

This edition of a very popular intro-
duction to radio (over 170,000 copies
since 1936) brings it up to date. With
his usual clarity the author explains
radio, TV, transmitters, radar and
other electronic subjects. The book pro-
vides beginners with a good basic under-
standing of theory and applications
with little math.

The first chapter tells how to use
symbols and graphs. This is followed
by a discussion of voltage, phase, tuned
circuits, tubes and other basies. There
is detailed discussion of the superhet,
audio amplification, cathode-ray tube
and transistors. Highly recommended to
students who want much more than a
superficial or “popular” introduction to
radio and electronics.—IQ

TELEVISION RECEIVER SERVICING (4th
Edition), by Milton S. Kiver. D. Van Nos-
trand Co. Inc., 120 Alexander St., Prince-
ton, N.J. 874 x 11 in., 320 pp. $5.95.

As this subject is of interest to
the service technician, practical appli-
cation is stressed and theory is min-
imized. This latest edition has 150 new
illustrations and a new chapter on
operating and servicing color TV.
Another added section is a-TV Defect
Directory, in which the author sum-
marizes many possible defects and their
probable causes—LS
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ADVERTISING INDEX

Radio-Electronics does not assume responsibil-
ity for any errors appearing in the index below.

Aerovox Corp. IS - oo 88
Aivex Radio Corp. — 118
Allied Radio Corp. ... = 15, 25
Arkay Radio Kits, Inc. . oo B8
Astatic Corp. 10
Atlas Sound Corp —] = .93
Audio Fair ... =i
B & K Manufacturing Co. 12
Barry Electronics Corp. 103
Bell Telephone Labs. 18
Brooks Ltadio & Television Corp. 101
CBS Electronies 26
Capitol Radio Lngmeellng Institute = 13
Carston Studios ... 121
Castie Television Tuner Setvice 114
Centralab_IMv. of Globe Union 22
Century Electronics Co., Inc. .......88-89
Chemical Electronic Engineering . 119
Chicago Standard Transformer Corp. .....106
Cleveland Institute of Radio Electronics - 9
(Columhia Record Cluh 11
Commissioned Klectronies Co. 114
Cornell-Dubilier Electric Corp. .. 107
Coyne Electrical School 112

DeVry Technical Institute o=
Dressner ... - —_
Dynaco lIne.

ECM Corp. .. — - 119
FElectro-Sonic Labs. .

Electro- Voice, Inc. -
Iiectronic Chiemical Corp "
Electronic Instrument Co (E1CO) 27, 28
Electronic Measurement Corp. (PMC)

Electronic I’ublishing Co., Inc. ety 121
Electronic Supply Corp. . = i
Iirie Resigtor Corp. 24
-7 Hook Test I'roducts Co. e 80
General Eleetric Co. T —— . -20-21
Gernsback Library, iIne. e e i 115, 117
Grantham School of Klectronies ¥ R
Hexld anneenng College
Heath Co.. 60-67, 69
INinois Condenser Co. = 108
Indiana Technical College .. . ... .. e 119
International usiness ‘\Iacl\mes lll%M) J110-111
Jensen Industries ... -R— 112
Jerrold Electronics Corp. . 100
ey Electronics Co. ..o S )
Larayette Radio .......... . 122
Lee Sales Co. = 119
Lektron, 1nc. 113
) B0 FALTE T 1 (S S — —y 117
Mallory (P R. )} & Co., Inc. . e 85
Moss Electronie, Inc. ... = SERR—— | B
National Radio Institute 3
National Schools ... o 5
Newbury Engineering Co. = 121
OBDOTHUNGLY) PALEYS - capuuucnteamionic wom Smann s o' 116
Perna-Power Co. ... £ S|
I"icture Tuhe Outlet . BES———)
1'rogressive  Edu-Kits, Inc. . e 97
Pyramid Electric Co. ... e e 92
Quani-Nichols Co. — 1))
Quietrole Co., Inc. 68
RCA Electron Tube Division........... 104-105, Back Cover
RCA Institutes m . 94-85
Radio Receptor Co., Inc. 72
Radio Shack Corp. ... - < .91
Ramo Wooldridge 14
Rider (John F.) Publisher, Inec 102
Rinehart & Co., Ine. .. 108, 118
Sams (Ilo d W.) & Co., Inc. 19, 71
Schober Organ Co. 2

1
Serviee Instruments Corp....8. 106, 109, 113, 114, 116, 121
Sprague 1I'roducts Co, . 16
Nprayherry Acadenmy of Radio Television . 23
.77, 78-79

Sylvania Eleetrie Products, Inc.
Tarzian (Sarkes), Ine. - P 121
Trio Manutacturing Co. - 80

Tung-sSol Electriec Co.

University Loudspeakers, Inc. Inside Back Cover

Vis-U-All Products Co.. - ..108
Walsco Electronies Manutacturing Co. 118
Weston BElectrical Instrument Corp. = 98
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Candler System Co.

Indiana Technical College

Milwaukee School of Engineering

Pacifiec International College of Arts & Sciences
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Valparaiso Technical Institute
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This is the busi-
nesslike approach
to service record ‘
keeping. Tripli-
cate forms serve

TARZIAN Offers 48-Hour,

PROFESSIONAL Direct Factory Service

.. ]
technicians as order form, | on Tuner Repairs
invoice and office
record, with
use spaces for com-

plete information
on every job.
Separate listings
for receiving |
tubes, pix tube,
parts, serial num-
bers, labor and
tax charges, sig-
natures, etc. 75¢

Fowe Klee's

OFFICIAL

ORDER BOOKS

for every a book, $6.50 for That's right. Net, $7.50 per unit and $15
(]jgs"l‘:lm‘s){oggx g{ for UV combinations, including ALL
TV'RAD'O yo'ur distributor. repl‘acement pgrts. 90-day W?”a”ty
Write for your agzln?t_ldefec.}we workme}nzhlp and
£ _ parts failure. Tuners repaired on ap-
service f:.e,bflt:,lgeﬁffe proved, open accounts. Replacements
Rice’s OFFICIAL offered at these prices* on tuners not
ORDER Books, | repairable:
;"C‘lud!"g an ae | VHF 12 position tuner. . $22.00
ot e iy VHF 13 or 16 position
oo orm \ tuner. . . ... 23.00
% % % % VHF/UHF combmahon 25.00
UHFonly . . . . .. 15.50

prices on every
replacement part,
plus fiat rate and
hourly service
charge data,
regional and l
national, Dave
Rice’s OFFICIAL
PricinG DIGEST,
listing over 63,000
items. $2.50.

ELECTRONIC
PUBLISHING CO., INC.
180 N. WACKER DRIVE
I CHICAGO 6, ILLINOIS »

For customer’s
’ *Subject to change

Tarzian-made tuners are easily
| identified by this stamping on the
unit. When inquiring about re-
placements for other than Tarzian-made
tuners, always give tube complement
. shaft length .. . filament voltage . ..
series or shunt heater ... IF frequency
and chassis identification. Use this
address for fast, 48-hour service:

SARKES TARZIAN, Inc.

Att.: Service Mgr., Tuner Division
East Hillside Drive

Bloomington, Indiana ¢

AUDIO DISTORTION METER

New, LOW PRICED Intermodulation (IM) Distor-
tion Meter. Anyone can Test and Adjust Amplifiers
as Manufacturers Do. Especially Usefui for Hi-Fi
Hohbyists, Kit Builders and Service Shops, Shipped
POSTPAID Ready to Operate for $22.95. Satisfac-
tion Guaranteed or Money Refunded.

NEWBURY ENGINEERING CO. -
Box 144 Bradford., N.H. =

HI-F1 COMPONENTS
SLEEP LEARN KITS
MERITAPE UNUSUAL
Low cost, high vFAll{-gEES
ality recording
zape.q‘:: lbi)xes or cans. | 1958 CATALOG

DRESSNER, 63-02RE 174 St., Flushing 63, N.Y.

% MAIL ORDER HI-FI

You ecan now purchase all your HI-FI from one J
reliable source and be assured of perfect delivery.
Carston makes delivery from NY stock on most
Hij-Fi, Recorders and tape within 24 hours. SEND
US A LIST OF YOUR HI-FI EQUIREMENTS
FOR OUR WHOLESALE QUOTATION and our
FREE wholesale catalogue.

no further . . . if you're
searching for hi-fi sav-
ings. Write us your re-
quirements now.

Aol Key Electronics Company
CARSTON STUDIOS |Z5;RP E.q58 St » 120:4 Liberty SL N.Y.5, N.Y.

ISENCORE "
V crrcurT “FUS€ Sa.e

TESTER

Save costly call backs by testing the circuit before
replacing fuse, fuse resistor or circuit breaker.

Individual scale for each value fuse resistor—no interpretation,

just read in red or green area.

% Measures line current ond up to 1100 watts of power at 115 volts
using line cord and socket. Y Two convenient current ranges—

i

|

|

]

|

: 0 to 2 amps and 0 to 10 amps. Test leads clip in place of fuse
|

|

|

B

" 80EAUER NET

AC-DC or both as needed
for Fuse Resistor
Circuits

or fuse resistor. % 5 ohm, 10 watt resistor prevents
TV circuit damage, simulates operating conditions.

SENCORE

As Recommended by Leading Manufacturers
SERVICE INSTRUMENTS CORPORATION

121 OFFICIAL ROAD, ADDISON, ILLINOIS -
D NN GND GEN BED GND BN BE) GNB @GNS M Sce other SENCORE ads in this issue 5 DD GHD GO GHD GNN W

121
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- |1 LAFAYETTE STEREO TUNER KIT

Use it as a Binaural-Stereophonic
FM-AM tuner

« Use it as a Dual-Monaural
FM-AM tuner
Use it as a straight Monaural

FM or AM tuner

KT-500 v kit roRM

74 50 7.45 4 THE MOST i
___'____‘E’ﬂ'i_'“ﬂ"_"ll FLEXIBLE TUNER :
LT-50-compiereLy wineo 124.50 L 5

12,43 Down—10.00 Monthly

2

Moltiplex Output for New Stereo FM
11 Tubes (including 4 dual-purpose)
+ Tuning Eye 4 Selenium rectifier
Provide 17 Tube Performance

10KC Whistle Filter e Pre-aligned IF's
Tuned Cascode FM o 12 Tuned Circuits
Dual Cathode Follower Output

Separately Tuned FM and AM Secéions

r ircuit wi 'AF
DESIGNED ﬁanESthrflega Circuit with FM, and

Dual Double-Tuned Transformer
Coupied Limiters.

More than a year of research, planning and engineering went into the making of
the Lafayette Stereo Tuner. Its unique flexibility permits the receptian of binaural
broadcasting (simultaneous tronsmission on both FM and AM), the independent
operation of both the FM and AM sectjons at the same time, and the ordinary
reception of either FM or AM. The AM and FM sections are separately tuned,
each with a separate 3-gang tuning condenser, separate flywheel tuning and
separate volume control for proper balancing when used for binaural programs.
Simplified accurate knife-edge tuning is provided by magic eye which operates
independently on FM and AM. Automatic frequency control ''locks in'' FM signal
permanently. Aside fram its unique flexibility, this is, above all else, a quality
high-fidelity tuner incorporating features found exclusively in the highest priced
tuners.

FM specifications include grounded-grid triode low noise front end with triode
mixer, double-tuned dual limiters with Foster-Seeley discriminator, less than 1%
harmonic distortion, frequency response 20-20,000 cps + Y3 db, full 200 ke
bandwidth and sensitivity of 2 microvolts for 30 db quieting with full limiting at

built-in ferrite 1a0p antenna, less than 1% harmonic distortion, sensitivity of §
microvolts, 8-kc bandwidth and frequency response 20-5000 ¢<ps + 3 db.

The 5 cantrols of the KT-500 are FM Volume, AM Volume, FM Tuning, AM Tuning
and 5-position Function Selector Switch. Tastefully styled with gold-brass escu-
tcheon having dork maroon background plus matching maroon knobs with gold
inserts. The Lafayette Stereo Tuner was designed with the builder in mind. Two
separate printed circuit boards make construction and wiring simple, even for
such a complex unit. Complete kit includes all ports and metal cover, a step-by-
step instruction manual, schematic and pictorjal diagrams. Size is 133%47 W x
10%” D x 4'2” H. Shpg. wt.,.22 |bs.

The new Lafayette Model KT-500 Stereo FM-AM Tuner is a companion piece to
the Models KT-300 Audio Control Center Kit and KT-400 70-watt Basic Amplifier
Kit and the ''Triumvirate'' of these 3 units form the heart of a top quality stereo
hi-fi system.

...... S ...Net 74.50

one microvolt. AM specifications include 3 stages of AVC, 10 ke whistle filter, _..Net 124.50

NEW! LAFAYETTE PROFESSIONAL
STEREO MASTER AUDIO CONTROL CENTER

k1600 79:50| The Lafayette KT-600 Solves Every
Stereo/Monaural Control Problem!

7.95 Down
8.00 Monthly
® RESPONSE 5-40,000 C(PS == 1 DB ® TAPE HEAD PLAYBACK EQUALIZATION FOR NEw
4-TRACK STEREO ® 2.2 MILLIVOLTS SENSITIVITY FOR 1 VOLT OUT @ LESS THAN 03% IM
DISTORTION ® & CONCENTRIC FRONT PANEL CONTROLS @ 4 CONCENTRIC REAR PANEL INPUT

LEVEL CONTROLS ® 180° ELECTRONIC PHASE REVERSAL

A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH FIDELITY. Provides such unusual features as

a Bridge Control, for variable cross-channel feed for elimination of ‘‘ping-pong’’ {exaggerated channel

seporation) effects and for control of a 3d-channel output for 3-specker stereo systems; the 3d-channet

output also serves for converting stereo program material to high quality monaural for recording or to

® AMAZING NEW BRIDGE CIRCUITRY & CONTROL FOR 3d play o stereo program monaurally through o separate amplifier and speaker system. The KT-600 also
has full input mixing of monaural program sources {such as tape recorder and phonograph, etc.), a

CHANNEL OUTPUT FOR 3-SPEAKER STEREO SYSTEMS! special '‘null’’ stereo balancing and calibrating system {better than meters), 24 equalization positions

: per channel, 12 db per octave rumble and scratch filters, and o loudness on-off switch. Has clutch-type

©® VARIABLE CROSS-CHANNEL SIGNAL FEED ELIMINATES dual concentric volume controls which operate independently for balancing or simultaneously as the

“'PING-PONG’ EFFECTS! Master Level Control. Other features include channel reverse, 180° phase reversal, input level controls

. . at all inputs. Sensitivity is 2.2  millivolts for 1 volt out. Dual low impedance outputs {‘‘plate fol-

® PRECISE “"NULL” BALANCING & CALIBRATING SYSTEM — lowers,”* 1300 ohms) are provided, Frequency response is 5-40,000 cps &= 1 db; less than .03% IM

BETTER THAN METERS! distortion. Uses 7 new 7025 low-noise dual triodes. Size 14” x 42” x 10%”. Shpg. wt., 16 Ibs.

® 24 EQUALIZATION POSITIONS PER CHANNEL!

® CLUTCH-TYPE DUAL VOLUME-BALANCE CONTROLS!

COMPLETELY WIRED

134.50

® UNIQUE STEREO & MONAURAL CONTROL CENTER FACILITIES!
® OUTSTANDING PERFORMANCE SUPERIQRITY!

Complete with printed circuit board, modern-styling metal chassis and cage, profusely illustrated
instructions, all necessary parts.

LAFAYETTE KT-600 Stereo Preamplifier Kit ... .. ... ... T viiiiiiiii.Net 79,50
LAFAYETTE LA-600  Stereo Preamplifier, Wired...ooi i esiicacemeesessseees e oo Net 134.50

NEW! LAFAYETTE STEREO/MONAURAL BASIC POWER AMPLIFIER KIT

& 36-WATT STEREO AMPLIFIER - 18-WATTS @ 2 PRINTED CIRCUIT BOARDS FOR NEAT,
EACH CHANNEL SIMPLIFIED WIRING

@ EMPLOYS 4 NEW PREMIUM-TYPE 7189 @ RESPONSE BETTER THAN 35-30,000 CPS
OUTPUT TUBES = 14, DB AT 18 WATTS

@ FOR OPTIONAL USE AS 36-WATT @ LESS THAN 19, HARMONIC OR
MONAURAL AMPLIFIER INJERMODULATION DISTORTION

A superbly-performing basic stereo amplifier, in easy-to-build kit form to save you lats of money ond let
you get info stereo now ot minimum expense! Dual inputs are provided, each with individua!l volume
control, and the unit moy be used with a stereo preamplifier, for 2-18 wott stereo channels or, at the flick
of a switch, as o fine 36-wott monaoural amplifier — or, if desired, it may be used as 2 seporate monavral
18-watt amplifierst CONTROLS include 2 input volume controls, channel Reverse switch {AB-BA}, Monaurol-
Stereo switch., DUAL OUTPUT IMPEDANCES are: 4, 8, 14 and 32 ohms {permitting porallel (monaural)
operation of 2 speaker systems of up to 16 ohms. INPUT SENSITIVITY is 0.45 volts per channel for full
output. TUBES ore 2-6AN8, 4.7189; GZ-34 rectifier. SIZE 9-3/16”d (10-9/16” with controls) x 54 “h x
= 13V4"w. Supplied complete with perforated metal cage, oll necessary ports and detailed instrucfions.
Shpg. wt., 22 Ibs.

ONLY 4.75 DOWN 47.50 KT-310 Stereo Power Amplifier Kit
5.00 MONTHLY

DEPT.JG-9
CuT OUT O Send FREE LAVAYETTE Catalog 590

INLRII A Name
ON POST

CARD
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THE ONLY ULTRA-COMPACT

'WAYme-RANGE

SPEAKER SYSTEM
designed for true stereo

EleéthoYores

HIGH FIDELITY

REGAL

Gives you bass so low you can feel it ... bass you would expect
from a conventional enclosure three times the size. Gives you
balanced, full-range, flat response without attenuation or peaks.

Ideal as an economical “first’”’ system,
an ‘“‘add-on’’ or in a pair for stereo

You need not be an acoustical engineer to understand
why there is so much stereo value in this ultra-compact
speaker system. The same exclusive features that have
always made ELECTRO-VOICE systems best for mon-
aural are an absolute necessity for true stereo . . . and
you get these vital features in the REGAL 111.

Acoustically-correct enclosure is matched to specially-
designed 12-inch LF driver for exceptional extension of bass
response and unusual dynamic range . . . without sacrificing
efficiency and without the need for unusually-large amplifier
power.

E-V Super Sonax vHF Compression Driver with exclusive
Sonophase* throat design assures you of the smooth, spar-
kling highs so necessary for precise musical blend and balance.

E-V Diffraction, in both the Horn-Loaded Mid-Range Driver
and the Super-Sonax Tweeter, gives you all-important

F@ s 0

so essential for all-position stereo listening. By wide-angle
(180°) diffraction, the higher frequencies are completely
dispersed smoothly and evenly throughout the listening area.
This insures proper fusing of the significant stereo sounds
from two speaker systems in controlled and varying propor-
tions . . . gives true depth and placement to the musical in-
struments simultaneously, without spatial distortions . ..
assures easy listening from anywhere in the room. Conven-
ient but concealed “Presence’ and ‘‘Brilliance’ controls per-
mit quick and easy musical balancing to room acoustics.

Luxurious furniture-crafted enclosure is finished on all four
sides for placement anywhere on shelf or floor.

REGAL Ill, Complete 3-way system in enclosure, ready to use. Choice of
Walnut, Mahogany or Limed Oak. Size12}4°d,13}4"h,24"w. Net,$147.50

ESQUIRE 200. Economical version of the
Regal. Complete 3-way system in mod-
ern enclosure, with single rear-control.
i2-inch bass speaker, special 8-inch
cone mid-range driver, and Super-Sonax
diffraction-horn compression tweeter.
Choice of walnut, mahogany or limed oak.
12142d, 13V2"h, 24"w. Net, $111.00

See it — Hear it — Enjoy it — on Money-Back Guarantee.
At your E-V high-fidelity dealer or write for Catalog No. 134 to Dept. 79-E.

. ® o
. Elecho Yores

ELECTRO-VOICE, INC.,, BUCHANAN, MICHIGAN
*Design Patent No, 182351
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How to keep your profits from going to the “dogs”!

AVOID CALLBACKS

DUE TO PREMATURE

TUBE FAILURE...

...when you replace a defective horizontal output

tube check operating cathode current.

Premature horizontal output tube ("H.O.T")
failure can be caused by excessive cathode cur-
rent—higher than recommended by the manufac-
turer—due to misadjustment or defective com-
ponents in the horizontal output stage. When-
ever you replace the "H.O.T”, protect your
profits with these precautions: (1) measure
“"H.O.T” cathode current; (2) if excessive, find
the trouble and fix it; and (3) adjust Horizontal
Drive, Width, and Linearity.

Keep your hard-earned profits to yourself.
Take time to check "H.O.T cathode current.
And, do as most successful service technicians
do: always replace defective horizontal output
tubes with power-to-spare RCA tubes. They pay
off in fewer callbacks, finer reputation, and
bigger profits.

Tne $rantaeat o

RCA-6DQ6-A—typical of RCA's ex-
cellent tube quality. Mount struc-
ture is designed to give maximum
heat dissipation, prevent "‘hot

spots’' on the plate, allow cooler
operation of the grids—help cut
callbacks! Available at your RCA
Tube Distributor,

RADIO CORPORATION OF AMERICA

® Electron Tube Division

Harrison, N. J.

www americanradiohistorv com

4 SIMPLE WAYS TO
MEASURE "H.O.T.” CURRENT

H.OT
R
(.
= 1.47
MILLIAMMETER ¥ T
(0-500 ma. range) ‘) i
|
\ Break

Disconnect cathode circuvit at the “"H.O.T.”
socket. Connect 0.47 uf capacitor and dc
milliammeter as shown.

HOT

by
\“ I’l

\

MILLIAMMETER
(0-500 mo. range)

—

| »Break

=

If “H.O.T."”” circuit has bypassed cathode-
bias resistor, connect milliammeter as shown,

—4

Remove

agtloy, HOT
A Tk

MILLIAMMETER

(0-500ma range) l
B+

Remove “"H.O.T.” circuit fuse. Connect meter
across fuse holder as shown. Indicated cur-
rent will be slightly higher than actual cath-
ode current because it includes bovsted "B
current to vertical oscillator and/or other
circuits,

b
aastteeny,
R Y

VOM-VTVM

(I15V or 50V.
range)

Measure dc-voltage across “H.O.T.” cath-
ode-bias resistor. Voltage should not exceed
value shown in service data for the set. Com-
pute cathode current by dividing the voltage
by the resistance.

TYPICAL RCA “"H.O.T."" TYPES AND MAX.A
DC CATHODE CURRENT [MILLIAMPERES)
6AUS-GT 110
6AVS5-GA 110
*6AVS-GT 110
*68G6-G 10
68G6-GA 110
*68Q6-GT 110
6BQ6-GTB/6CUS 112.5
*6CBS5 200
6CBS-A 220
*6CD6-G 200
6CD6-GA 200
6DQ5 285
6DQ6-A 140
12AV5-GA 110
12BQ6-GTB/12CU6 1125
12DQé6-A 140
178Q6-GT8 112.5
17DQ6-A 140
*198G6-G 10
198G6-GA 1o
*258Q6-GT 110
258Q6-GT8/25CU6 112.5
25CD6-GA 200
25CD6-GB 200
25DN6 200

*Discontinued RCA Type—Replaced by RCA A"’
or double-branded version.

AValues shown are meosured with the receiver
operaling at a line voltage of 117 volts, 60 cycles.
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