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Model 310 a complete miniature
V-O-M with single switch selection
and the ranges and accuracy of units
several times its size. Used with
Model 10 clamp-on ammeter plugged
in it becomes one of the world's most
versatile pieces of test equipment—
even measuring current flow without
stripping wires.

The New Frontiers

are in science, design, production

Burton Browne Advertising

tronics for over 55 years.

The new frontiers are being exploited by companies
which like Triplett have worked the frontier of elec-

Working the frontier means being on the spot
with the equipment to develop and maintain this
new made world. Triplett has a history of over 50
years of being first with the best in panel instru-

ments and test equipment at a practical cost.
Triplett is still working on the frontier of elec*ronics
with such innovations as these:

Model 630-PL V-0-M with such ad-
vanced features as an unbreakable
clear plastic front for wide range,
shadowless, instant vision, polarity
reversing switch, single king size
knob for selecting both range and
circuit, continuous resistance read-
ings from 0.1 ohm to 100 megohms.

Triplett Electrical

RLF’I.ET

Instrument Company

Bluffton, Ohio

Model 690-A, a new Transistor Tester
with more Triplett “plus’ in accuracy
and simplicity, for testing leakage and
gain of all low and medium power PNP
and NPN transistors. Small, rugged,
battery-operated, it measures DC Beta
from 5 to infinity. Affords exact tests for
shorts, checks forward & reverse leakage
of diodes. Features single switch selec-
tion of transistor types, positive "off" to
prevent accidental battery drain, separate
‘“calibrate’’ and "gain' buttons eliminate
errors, transistor socket and external
leads for any basing arrangement.

New Unimeters—a creat step
forward in increasing meter in-
ventory flexibility while cutting
inventory cost. These Select-
Your-Range unimeters consist of
only two basic meter movements,
which can be combined with any
one of a number of separate dial-
component units fora wide variety
of meter ranges. Movements
quickly and simply slide onto dial-
components and lock together—
no soldering, no wiring. Exclusive
Triplett Bar-Ring construction for
self-shieiding, greater accuracy
and sensitivity.

Throughout the world Triplett first . . . to last
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Learn Radio-Television

Servicing or Communications
by Practicing at Home

in Spare Time

N.R.I. SENDS kits with which ycz prac-
tice building citcuits comn o1 to Radio
and TV sets You LEARN-BY-DJING
to locate Radio-TV troubles. As jart of
N.R.I. Servic ng Course, you 2t ild V scuum
Tube Voltme er end AC-DC receiver. Use
VTVM to cenduct experimerts,
earn extra roney fixing
sets in spare t me

RADIO-TV BROADCASTING (sce nhuve offers
important positions as ()pemlur\ and "Technicians
RADIO-TV SERVICING Technicians (see below
needed in every community

respected. their skill appreciated

N R.I. TRAINED 'I'IIES! MEN FOR SUCCESS

"I was repairing Radios | “"Doing spare time re-
_ L)y 10th (:('ssl(){ll. Ngw %.lirson Radioand TV. | National Radio Institute
o ave good TV job.” & Soon servicing full i
: M. B. LINDEMUTH time.” CLYDE ~HIG- : LU atihine A, &
A‘" \ Fort Wayne. Ind. Y, GINS, Waltham, Mass. |
“l had a successful - ""T'here are a number of |
Radio repair shap. Mow NRI graduates here. | | ONames s sl i s
I'm Engineer for h can thank NRI for this ™ |
WHPE.” V.W WORK- \.,, job.” JACK WAG. =2 Address_ _ _ _____.__
MAN, High Poirt, N.C. g NER, Lexington, N. C. gl :
. ()1 i e W
VETERANS Approved Under G.1. Bills | accreoime mems

APRIL, 1959

sU‘

Q] Fast Growmg Fleld Oﬁers You

' Good Pay, Success, Bright Future

Bigger than ever and still grow-
ing fast. That’s why Radio-TV
has special appeal to ambitious
men not satisfied with their
job and earnings. More than
4.000 Radio and TV stations.
More than 150 million home

“a

- and auto Radios. 40 million
LESMITH 'y o5 Color TV promises
founder added opportunities. For the

‘Their services are trained man, there are good jobs, bright tu-

tures in Radio-TV Servicing or Broadcasting.

Training PLUS opportunity is the ideal
combination for success. So plan now to get
into Radio-TV. The technical man is looked
up to. He does important work, gets good
pay for it. Radio-Television offers that kind

¥ of work. NRI can supply training quickly,

without expense of going away to school.
Keep your job while training. You learn
at home in vour spare time. NRI is the
OLDEST and LARGEST home study Radio-
TV school. Its methods have proved success-
ful for more than 40 years.

www americanradiohictorv com

Mail me Sample Lesson and 64-Page Catalog
FREE. (No salesman will eall. "ease write plainly.)

Added Income Soon - $10, $15

a Week in Spare Time
Soon after emrolling, many NRI siudents
start to earn $10, $15 a weck in spare time
fixing sets. Some pav lor their tramming and
enjov extra luxuries this wayv. Some make
enough to start thetr own Radio-T'V shops.
NRI training is practical —gets quick results.
Easy to undersmnd well illustrated lessons
teach vou basic principles. And vou LEARN-
BY-DOING by practicing with kits of equip-
ment which “bring to life’” things vou study.

Find Out What NRI Offers

NRI has trained thousands for successful
careers in Radio-TV. Study fast or slow—as
vou like. Diploma when you, graduate. Mail
coupon now. Paste it on a posteard or mail in
envelope. ACTUAL LESSON FREE. Also 64
page catalog that shows opportunities, shows
equipment you get. Cost of NRI courses low.
Easy terms. NATIONAL RADIO INSTITUTE,
Dept. 9DF, Washington 16, 0. C,
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Radio-Electronics

Formerly RADIO-CRAFT @ Incorporating SHORT WAVE CRAFT m TELEVISION NEWS ® RADIO & TELEVISION

EDITORIAL

ON THE COVER————
31 Electronics vs War—Hugo Gernsback |

TEST INSTRUMENTS I {More on page 59) ,

»# 32 Sensitive Wind-Band Ac Vtvim—Phillip D. Blais | |

Marine radio service special-

36 Using Scope Probes—R. \I Centerville ist Mourice Holland tunes up
39 Simple Capacitor Checking Method—George P. Pearce | @ small-boat radio prepara-
| fory to the 1959 sailing

season.

RADIO |

41 ABC’s of Mobile Radio, Part III-Leo G. Sands ;::;:Ifer°'i9i"°' byjacques
+ 44 Echo Sounder for Small-Boat Owners—Elbert Robberson |

48 Radio Telegraphy in 1866—Durrell L. Geiger

49 Experimenter’s Carrier-Power Receiver—Dr. William H. Grace w. -

WHAT’'S NEW

51  Pictorial Reports of New Developments

Hugo Gemsback
s ...Editor and Pubtisher

T ELEVl S l O N M. Har\{ey Gernsback

...Editorial Director
52 Hush the Noise in Antennas and Leuad-ins— Fred Shunaman
Engineering Staff, Scala Radio Co.
34 TV’s Tricky R-C Circuits—Cyrus Glickstein

....Managing Editor

Robert F. Scott
......W2PWG, Technical Editor

57 TV Service Clinic—Conducted by Robert G. Middleton Larry Steckler L
59 Color-Projection Svstems api ssociate .
60 Small Claims Court in Session—H. A. Highstone Ty A i msodibte

Robert G. Midd|eton

...Television Consuitant

AUDIO-HIGH FIDEL'TY ElxzabethStalcup

Production Manager

¥ 61 The Record Skips—Charles \V. Farrington Cathy Coccozza
76 Ultra-Stecred-Stereo Projector—Mol nmned Ulysses Fips F, Lad:;::f:‘:n TR
82  All About the Reflex Enclosure, Part II-P. G. A. H. Voigt Y Cech. tHustration Director
95 New Discs and Tapes, Stereo an(l Mono—Reviewed by Sol Enrlich 3
C]wsler Santon Ad Director
Fred Neinast
.. Staft Artist
. Lee Robinson
E LECT R O N I C S .................. General Manager
98 Cold-Cathode—Revolutionary New Heaterless Tube—Eric Leslie T Uil o s st
» 99  Electronics Guides Your Car—Vladimir K. Zworykin and *G. Aliquo

Clrcuiation Manager

Adam J. Smith
...Director, Newsstand Sales

Leslie E. Flory

Robert Fallath
134 Books 125 Noteworthy Circuits ; ...Promotion Manager
129 Business and People 116 On the Market
108, 133 Corrections 127 Patents Ky
24 Correspondence 110 Technicians’ News o )
132 Literature 123 Technotes vt
106 New Tubes and Semiconductors 121  Try This One Ny .
6 News Briefs 131 50 Years Ago Average Paid Circulation

Over 199,000

P |
& 2

INATIT T F
HIGH FIDELITY
MAMCEACTURERS

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

RADIO-ELECTRONICS. April, 1959, Vol. XXX, No. 4. I'ublished nwnthly ar Mt Marvis, 1L, by Gernsback Puhblications, Ine. Second-Cluss mail privileges anuthorized
ar Mt. Morris, Itl. Copsyrizht 1959 by Gernsback Publications, lne Al rights reserved under Universal, International and Pan-American Copyright Conventions.
SUBSCRIPTION RATES: U.8., U.S. possessions and Canada, $1.00 tor one r £7.00 for two years; $10.00 for three years; single copies 35¢, IPan-American countries $5.00
tor one year; $9.00 for two vears; $13.00 for three yeuars. All other countrics ¥5.50 a v :$10.00 for two vears: $14.50 for three yeurs.
SUBSCRIPTIONS: Address couewondence to Radio-Electronics. Subszeription Depr,. 154 West 14th St.. New York 11, N.Y. When reqnesting a change of address, Dlease fur-
nish an address label from a recent issue. Allow one month 1or chunge of address.

NSBACK PUBLICATIONS, INC. Executive, Editorial and Advertising Offices, 154 West 14th St., New York 11, N.Y. Telephone Algonquin 5-7755. Hugo Gernshack.
Chairman of the Board; M. Harvey Gernshack, President; G. Aliquo. Secretary
BRANCH ADVERTISING OFFICES and FOREIGN AGENTS listed an page 138
POSTMASTER: If undeliverable, send Form 3579 10: RADIO-ELECTRONICS, 154 West 14th St., New York 11, N.Y. *Trademark registered U. 8. Pat. Office
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4o :canpa"ord I
BETTER...MORE COMPLETE...LOWER COST... II| I ELEVISION

WITH NATIOI:J&hES%I;%?J.?N(S;}:OP-METHOD | RAD.O- ELECTRONICS

BETTER...Training that is proved and tested
in Resident School shops and
laboratories. by a School that s
the OLDEST and LARGEST of
its kind in the world.
MORE COMPLETE... You lecarn ALL PHASES of
Television-Rudin-Electranics. -
LOWER COST... Other schools make several courses
out of the material in our ONE
MASTER COURSE . . . ind vou
pay more for less training than
you get tn our course at ONE
LOW TUITION'!

t : You get all information

rop PAY...UNLIMITED OPPORTUNITIES by mail ... You make

i your own cecision. .. at
LIFETIME SECURITY CAN BE YOURS! home' NO SALESMAN

WILL CALL

You are needed in the Television, Radio, and Electronics industry !
Trained technicians are in growing demand at excellent pay— in
ALL PHASES, including Scrvicing, Manufacturing, Broadcasting and
Communicatuons, Automaton, Radar, Government Missile Projects.

NATIONAL SCHOOLS SHOP-METHOD HOME LESSONS AND INSTRUCTION MATERIAL ARE
TRAINING, with newly added lessons UP.-TO-DATE, PRACTICAL, INTERESTING.

YOU GET. ..

and cquipment. trains you in your Every National Schools Shop-Method e

spare time at home. for these unlim- lesson is made casy to understand by ® 19 Big Kits—YOURS TO KEEP!
tted opportunities, including many numerous illustrations and diagrams. 2! F"’"dly""’t"‘d“’". and Guidance
technical jobs leading to supervisory ANl instruction material has been de- e Job.PI.acement Se"".“

positions. veloped and tested in our own Resi- ® Unlimited Consultation

® Diploma—Fecognized by Industry
e EVERYTHINGS 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

YOU LEARN BY BUILDING EQUIPMENT WITH dent School Shops, Laboratories and
KITS AND PARTS WE SEND YOU. Your  Studios.

National Schools course includes SEND FOR INFORMATION TODAY . . . it can
thorough Practical training—YOU mean the difference bc(\\ccn SUCCESS
LEARN BY DOING! We send you and farlure for \ou Send for your
complete standard equipment of pro- FREE BOOK "Your Future in
fessional quality for building various Television-Radio-Electronics’ and
experimental and test units. You ad- FREE Sample Lesson. Do it TODAY,
vance step by step. perform more than while you are thinking about your
100 experiments, and you build a future. Ie do«.sn( cost you anything
complete TV set from the ground up. to fnvestgate!
that is yours to keep! A big, new TV

picture tube is included at no extra

OND N W) =

charge. GEY THE BENEFITS OF OUR OVER groadcasting and
EARN AS YOU LEARN. We'll show you 50 YEARS EXP!RI!N(! ommunications
how to carn extra moncy right from

the start. Many of our scudents pay Approved for

for their course —and more — while G! Training

NATIONAL@SCHOOLS(’

studying. So can you ! WORLD-WIDE TRAINING SINCE 1905

] MAIL NOW TO
[} NATIONAL SCHOOLS, Dept RG-49
I

RESIDENT TRAINING AT LOS ANGELES

4000 S. FIGUEROA ST LOS ANGELES 37, CALIF.
Rush free TV-Radio "Opportunity” Book and sarple
I lesson. No salesman will call.
{

If you wish to take your training in our Resident
Schoo! at Los Angeles, the world's TV capital,
start NOW in our big, modern Shops, Labs and
Radio-TV “Studios. Here you work with latest 53!

Electronic equipment - - professionally installed

-+ finest. most complete facilities offered by aRTREL j]ﬁf _r ]_]
any school. Expert, friendly instructors. Personal [ - s
attention. Graduate Employment Service. Help CITY. ZONE STATE

. . . i . . - = 1
an hndu'ng Homé redr’ schog ?"d part. time "ATIONAL sc"ools , {J) Check it interested ONLY in Resident School training at Los Angeles

wll)‘ w?ule v'ou learn, Check box in coupon G‘an ‘
f i ation. VETERANS: Give date of Disch
u information l LOS Angeles 37' Ca||f ‘ - ive date 0 i1Scharge

NAME AGE

ADDRESS

L
@ --
~-
1] “»
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- NEWS BRIEFS

TV PROGRAM LICENSING bhill has been
introduced in the New York State
Legisiature by Assemblyman A. Bruce
Manley. It is intended to give the
State’s highest educational authorities
censorship power over television of the
type that they now have over motion
pictures. If passed, many TV programs
will have to get a license from the
Board of Regents at a cost of $50 ov
less for each half hour. Public-service,
sporting events and news programs
would be exempted from the licensing
requirement.

Mr. Manley has stated that TV shows
had been offering ‘“a disproportionate
amount of crime, sex, horror, terror,
brutality and violence,” harming the
morals of young people and promoting
juvenile delinquency.

ULTRA - VIOLET MICROSCOPE brings
heretofore invisible things to light.
Based on the ultrascope, an ultra-
violet converter tube, the new device
makes it possible for scientists to study
living cancer cells. Previously, these
were transparent under an ordinary
microscope and had to be killed and
stained before viewing. Announced by
RCA, the ultra-violet microscope is a
modified optical microscope. A standard
microscope body is used, but, the lenses
are made of quartz (ordinary glass

VIEWING SCREEN -

ELECTRON OPTICS

ULTRA-VIOLET i
SENSITIVE =
FACEPLATE j

S § - "I, . HOUSING

absorbs ultra-violet light). The ultra-
scope tube fits over the top of the
microscope and is connected to its 12,-
500-volt power supply (see diagram).
An ultra-violet light source projects
light through the specimen and the
microscope’s objective lens. This beam
then hits the ultrascope’s face plate,
which is ultra-violet-sensitive. The
image converter tube changes the in-
visible ultra-violet light into a visible
green-tinted picture on the tube’s
fluorescent viewing screen.

MAPPING THE WASTELANDS becomes
possible at a fraction of the time and
cost formerly necessary with the help
of a new Doppler radar device. Mapping
of desert or waste areas has been
especially difficult because of their lack
of landmavrks. The air surveyor was
forced to use navigational systems that
required expensive manned ground sta-
tions. The new system, called Radan,
is completely self-contained and oper-
ates by direct measurement of the di-
rection and distance traveled. It is
produced by General Precision Labora-
tory Inec., Pleasantville, N. Y.

The system has been used by the Aero
Service Co., Philadelphia, Pa., to make
an aerial survey of 10,000 miles of the
central Sahara Desert in southern
Libya. The exploration target was oil

EYEPIECE
VISIBLE LIGHT

i- — ELECTRONS
—— ULTRASCOPE

- BARREL
ADAPTER

~- OPTICAL
MICROSCOPE

-— ULTRA-VIOLET

A OBJECTIVE
POWER B
SUPPLYY p = ok SPECIMEN
Yoot
MIRROR  { -_—L-}
. {
AC LINE NARROW PASS  ULTRA-VIOLET
: FILTERS SOURCE

www.americanradiohistorv.com

A similar guided survey will cover part
of the Spanish Sahara in southwestern
Morocco.

Radan uses the same principle as
police highway radars. If a radar beam
is rveflected from a car moving toward
the instrument, the length of the ve-
flected waves will be shorter than if
the car were stationary, since the
car moves a slight distance toward the
radar between each wave. The faster
the car comes, the greater this Doppler
effect. In the Radan system, four beams
are radiated diagonally downward to-
ward the terrain. They are so patterned
that they reach the ground at the ex-
tremities of an X-shaped figure, with
the airplane directly above the center
of the X.

To measure forward speed, the front
and rear pair of beams are compared;
for side drift, the two diagonal pairs
are compared. Results are fed into a
computer which indicates the dilference
between the actual and desired course
on a dial, permitting the pilot to fly
a true course. For mapping a large
area, a number of range lines are
plotted and the plane made to fly each
of them successively, photographing the
terrain beneath with its mapping
cameras.

LIVE ACTION and miniature background
sets (1/6 scale), still photographs or
motion pictures are blended into a
single TV scene through a device called
VideoScene. It enables live television
to use a variety of scenes in a limited
area, eliminating the need for bulky
sets. In the CBS Television Network’s
VideoScene technique the master camera
has two pickup tubes. One photographs
the actor against a special reflective pat-
tern background made by Minnesota
Mining and Manufacturing Co. The sec-
ond tube, sensitive to the highly reficc-
tive indigo background, silhouettes the
actor and blacks out the background
scene in the area he occupies. The back-
ground camera photographing the mini-
ature set feeds its picture into a keying
amplifier, where the background pic-
ture is combined with the picture of the
actor as a single scene.

The “live” camera and the back-
ground camera are linked through a
servo system which synchronizes their
movements so the background and actor
are always perfectly matched. As the
master camera pans, tilts or zooms
while photographing the actor, the
background camera follows.

In its present form, VideoScene is
designed for black and white but can
be adapted for color television.

RADIO-ELECTRONICS

“\
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« TELEVISION-RADIO-ELECTRONI

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

Naw something NEW* has been added to help you learn more by “doing.” You can choose
to build and keep vour own top quality 6-speaker STEREOPHONIC SOUND SYSTEM that will
provide thrilling emjoyment for years to come. Plans are furnished se that you can also
build your own speaker cabinets—or we can tell you where to buy them. DeVry Tech's

APRIL,

specially designed 3tereo System includes:
¢ Turntable wit

*

Build Your Own
6-Speaker
HIGH FIDELITY
STEREOPHONIC
SOUND SYSTEM

. . . another wonder-ul DeVry advantage

“Special SHORT COURSE in Hich Fidelity Sound
' Reproduction including itere‘:phon.u: Synen!s
also mvailable. Ideal for Eobbyists, music
lover; and those wanfing fo ADD to 'hel{

“incomes. ; oA

MANY OPTIONS!
NOW . .. DeVry Tech men can take their choice of any
or all of the quality equipment shown above: The Stereo
System . . . the Scope and Meter . . . a 21-inch TV Set
{not pictured) . . . or ALL THREE. But no matter which
way you do it, you get pradical home training at its
best . . . the kind yow need to get started in the
fast-moving Electronics field. Send coupon for details.

. Foremost Electron
. Training Centers’’

DeVRY TECHNICAL

4141 BELMONT ¢ CHICAGO 41, ILL, o Formerly

1959

wWwWWwW. americanradiohistorv.com

e Stereo Pre-Amplifier

h Stereo cartridge

EMPLOYMENT
SERVICE

DeVry Tech offers real,
down-to-earth employ-
ment service o help you
toward o good job after

#“One of North America’s graduation — even pro-

. vides help in starting
s your own servicing busi-
ness.

Accredited Member of
National Home Study Council

INSTITUTE

DeFOREST'S TRAINING, Inc.

* Stereo Amplifier

® 2 Cross-Over Metworks

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

When you build your own equipment, you
learn about the working parts. You can
repair, adjust, maintain. You learn by
doing—the DeVry Tech way. You put basic
principles into “on-the-jok practice.

y questions
about your
b chances for suce
cess in this field,
“Electronics and
YOU’” and the re-
markakle *‘Pocket
Guide to Real Earnings”
(just off the press) are
yours withcut obligation,

MAIL TODAY FOR FREE FACTS

DeVry Technical Institute
4141 Belmont Ave., Chicago 41, 1ll.,, Dept. RE.4-P

Please give me your two FREE booklets, ““Pocket Guide to
Real Earnings’’ and “‘Electronics and You,”” ond tell me how
to prepare to enter one or more hranches of Electronics.

AGE

PLEASE PRINT

STREET APT.

CITY ZONE STAIE
[J Check here if subject to military training.
DeVry Tech’s Canadian Training Center is located at

I 2053 626 Roselawn Avenue, Toronto 12, Ontario

I
I
I
1
1
I NAME
I
1
]
1
1
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The Greater Vibrator

Radiart Vibrators are unaffected by bounce, jounce, heat, ¢old,
moisture. There’s a replacement type for every 6- and 12-volt
application. Ask your Radiart Distributor for a free Radiart
Vibrator Replacement Guide or write The Radiart Corporation,
2900 Columbia Avenue, Indianapolis 5, Indiana.

fBrators

www.americanradiohistorv.com
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NEWS BRIEFS (Continved)

DR. W. R. G. BAKER, director of the EIA
Engineering Department, announced
the formation of the National Stereo-
phonic Radio Committee. Set up to study
methods of broadeasting stereophonic
sound by AM, FM and TV stations, the
committee is composed of technical ex-
perts in the field. Six panels within the
commmittee will review the technical
factors involved. Dr. Baker said all
known technical proposals for such
systems would be studied and urged
those who have such proposals to sub-
mit them to the committee, through the
EIA Engineering Department’s asso-

Calendar of Events

Symposium on Millimeter Waves, Mar.
31-Apr. 2, Engineering Society Build-
ing, New York, N. Y.

Pittsburgh Hi-Fi Music Show, Apr. 3-
5, Penn-Sheraton Hotel.

British Radio and Electronic Compo-
nent Show, Apr. 6-9, Grosvenor House
and Park Lane House, London, England.
Buffalo (N, Y.) Hi-Fi Music Show, Apr.
10-12, Hotel Statler.

Conference on Industrial Instrumenta-
tion and Control, Apr. 14-15, Illinois
Institute of Technology, Chicago, Il

Southwestern IRE Conference & Elec-
tronics Show, Apr. 16-18, Dallas (Tex.)
Memorial Auditorium and Baker Hotel.
Conference on Analog & Digital Re-
cording & Controlling Instrumentation,
Apr. 20-21, Bellevue-Stratford Hotel,
Philadelphia, Pa.
British Industrial Photographic & TV
Exhibition, Apr. 20-24, London, Eng-
land.
Annual Technical Conference on TV &
Transistors, Apr. 21-22, Cincinnati,
hio.
National Aeronautical Electronics Con- |
ference, May 4-6, Biltmore Hotel, Day-
ton, Ohio.
Society of Motion Picture and Tele-
vision Engineers Convention, May 4-8,
Fontainebleau Hotel, Miami, Fla.
URSI Spring Meeting, May 5-7, Wash-
ington, D. C.
1959 Electronic Components Confer-
ference, May 6-8, Ben Franklin Hotel,
Philadelphia, Pa.
7th Regional IRE Technical Conference
and Trade Show, May 6-8, University
of New Mexico, Albuquerque, N. M.
Joint Conference on Automatic Tech-
niques, May 11-13, Pick-Congress Ho-
tel, Chicago, Ill.
1959 Electronic Parts Distributors
Show, May 18-20, Conrad Hilton Hotel,
Chicago, Ill. For manufacturers, repre-
sentatives and distributors only. Ra-
p10-ELECTRONICS will exhibit in Room
504 and GERNSBACK LIBRARY in Booth
107.

5th National Symposium on Instru-
mental Methods of Analysis, May 18-
20, Shamrock-Hilton, Houston, Tex.
International Convention on Transis-
tors, May 21-27, Earl’s Court, London,
England.

National Telemetering Conference,
May 25-27, Brown Palace and Cosmo-
politan Hotel, Denver, Colo.

ciate director, Virgil M. Graham, 11 W.
42 St., New York 86, N. Y. The com-
mittee’s formation was suggested last
November by Dr. Baker.

OPEN LETTER TO THE FCC suggests
five changes in rule making to “insure
a complete and equitable utilization of

RADIO-ELECTRONICS
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Get

Your First Class Commercial

F.C.C. LICENSE

QUICKLY !

CORRESPONDENCE OR RESIDENCE CLASSES

Grantham School of Electronics specializes in F.C.C. license
preparation. Correspondence training is conducted from Washington,

Do you WISH you
were EMPLOYED
in ELECTRONICS?

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

An F.C.C. commercial (not amateur) license is your ticket
1o higher pay and more interesting employment. This license \
is Federal Government cvidence of your qualifications in L

AR AW AT imy iy

YY W VY

electronics. Employers are eager to hire licensed technicians. 1 Hollywood, and Seattle: also, resident DAY and EVENING classes
2 are held in all three cities. Either way, by correspondence or in resi-
WHICH LICENSE FOR WHICH JOB? :}“7; dent classes, we tratn vou quickly and well.
L,

The THIRD CLASS radiotelephone license is of value ,{'5,

D iminirion. The stome of authorty covered by s inrd clave Y SNE————

license is extremely limited. N \ p \\
The SECOND CLASS radiotelephone license qualifies S \\\ Th‘ls booklet ,

vou to install, maintain and operate most all radiotelephone \gn \

equipment except commercial broadcast station equipment. L
The FIRST CLASS radio telephone license qualifies you ’ E
to install, maintain and operate every type of radiotelephone \ﬂ‘
equipment (cxcept amateur) including all radio and tele- JAIXS
vision stations in the United States, its territories and pos- ’)."\. . d
sessions. This is the highest class of radiotelephone license h‘“ This free booklet gives
details of our training

available. 9 ‘
v*ﬁ )
GRANTHAM TRAINING PREPARES YOU X ;mi: eé‘pll"}ms e 3“
.C.0. license can do

/

A\

FREE!
Roenens,

g

////////

-

The Grantham course covers the required subject N
matter completely. Even though it is planned prima- 14
rily to lead directly to a first class FCC license, it does ’
this by TEACHING you electronics. Some of the RN
subjects covered in detail are: Basic Electricity for B
Beginners. Basic Mathematics, Ohm's and Kirchhoti's :‘

length. Inductance, Capacitance, Impedance, Reso-

A
Laws. Alternating Current, Frequency and Wave- ’v‘m

nance, Vacuum Tubes, Transistors. Basic Principles _“7

of Amplification, Classes of Amplifiers, Oscillators. :
Power Supplies, AM Transmitters and Receivers. FM k

Transmitters and Receivers, Antennas and Trans- _.‘vv

matical calculations associated with all the above

mission Lines, Measuring Instruments. FCC Rules
and Regulations, and extensive theory and mathe-

e
subjects explained simply and in detail.

OUR GUARANTEE

It you should fail the F. C. C. exam after finishing our
course, we guarantee to give additional training at NO
ADDITIONAL COST. Read details in our free booklet.

1505 N. Western Ave. 7/,
Hollywood 27, r(‘2ali‘;. //%
Phone: HO 7-7727 %

G i

821-19th Street, N.W //
Washington 6, D.C 7
(Phone: ST 3-3614)

408 Marion Street

Seattle 4, Wash. "

(Phone: MA 2-7227)"/
74

N

oW 3

o

UL gz ]

g
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‘ for your future.

HERE'S PROOF...

that Grantham students prepare for F.C.C. examinations in a
minimum of time. Here is a list of a few of our recent graduates,
the class of license they got, and how long it took them:

License Weeks

Roy E. Alexander, Pikeville, Kentucky. . ... ... ... .. ... .......... 1st 12
Robert J. Conley, 129 W. 46th St.. New York 36, N.Y.. ... ... ... . 1st 14
W. R. Smith, 1335 L. 8th St., Long Beach, Calif. ... . . ........... 1st 12
Howard E. Martz, 301 S. Penn. St Fairmount, Ind. ... ... .. ...... 1st 24
John W. Dempsey, Box 55, Rising Sun, Md. .. ... ... ... ... .... 1st 12
Donald H. Ford, Hyannis RD, Barnstable, Mass. ... ... . ... . ...... 1st 12
Richard J. Falk, 2303 Holman St., Bremerton, Wash. ... ... ....... 1st 22
Denson D. McNully, 1117 N. Houston St., Amarillo, Texas. . ........ 1st 9
James D. Hough, 400 S. Church St., East Troy, Wisc.. .. ...... ..... 1st 12
Odie B. Perry, Jr., Rt. =3, Zebulon, N.C............ ........... 1st 12
Milton C. Gee, Rt. #1, Washington, N.J.. . ....... .. ............. 1st 11

~——-~-~—"7=""7>"7""<~ e — T 1

p {Mail in envelope or paste on postal card) |

1

To: GRANTHAM SCHOOL OF ELECTRONICS !

3 821- HD_(IL NW 1305 N. Western 408 dfarion :
Washington *  Hollywood © Seattle :

Gentlemen: i
Please send me your free booklet telling how | can get my com- |
mercial F.C.C, license quickly. | understand there is no obligation |

and no salesman will call, :
Name. Age :
Address :

dnt, City . State____ p— :
J_‘ am interested in: [ Home Study, [1 Resident Classes 94 DJ
9
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No, Im a plumber

...but | know good recording tape”

AUDIOTAPE, the thinking recordist’s tape, gives you the full, rich
reproduction so satisfying to the happy audiophile — be he doctor,
lawyer or Indian chief. Because behind every reel of Audiotape are
two decades of research and development in sound recording.

When you buy a reel of Audiotape you're getting the tape that’s
the professionals’ choice. Why ? For example, the machines that coat
the oxides onto the base material are unique in this field — designed
and built by Audio engineers who couldn’t find commercial machines
that met their rigid specifications. Then there’s the C-slot reel — the
fastest-threading reel ever developed. For that matter, there’s the
oxide itself — blended and combined with a special binder that elim-
inates oxide rub-off.

There are many more reasons why the professionals insist on
Audiotape. They know that there is only one quality of Audiotape.
And this single top quality standard is maintained throughout each
reel, and from reel to reel — for all eight types
of Audiotape. That’s what makes
Audiotape the world’s finest magnetic
recording tape. For recording engineers,
doctors, garbage men, investment brokers,
sculptors. .. and plumbers!

Manufactured by AUDIO DEVICES, INC.
444 Madison Ave., New York 22, New York ®

10

Offices in Hollywood & Chicago

TRADE MARK
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NEWS BRIEFS (Continued)

the 88-108-mc¢ band assigned to FM.”

These changes, detailed in the letter by

Charles W. Kline, president of FM Un-

limited Inc., are:

1. 105.1-107.9 mc be designated
for use by class-A stations only
with a maximum power of 3 kw
and maximum height of 300 feet,
instead of 1 kw at 250 feet.

2. 91.5-104.9 mc be designated for
use by class-B stations only.

3. 88.1-91.3 mc be designated for
use by class-N (noncommercial)
stations — educational, religious,
municipal, ete. All 10-watt
“campus” stations be assigned to
88.1 me only.

4. Stations licensed to metropoli-

tan-suburban and community

areas be designated as class-A
stations and be required to pro-
vide maximum service for the
areas to which they are assigned.

. Class-B stations in Zone 1 be
permitted the equivalent of 20
kw at 1,000 feet, instead of
20 kw at 500 feet,

Justification for the preceding sug-
gestions is included in the letter along
with a list showing what the new chan-
nel allocations would look like if the
suggested changes are adopted. An in-
teresting point is the following para-
graph—one of the reasons behind
suggested change 1.

“As FM allocations now stand, class-
A channels are situated between or ad-
jacent to metropolitan class-B channels.
However, according to present rules,
there must be an 800-ke separation be-
tween two class-B stations serving the
same area. Nevertheless, applications
are beginning to be granted for class-A
stations serving suburban sections of
metropolitan areas—only 400 kc away
from existing class-B stations. These
suburban class-A stations not only in-
terfere with the primary coverage of
the adjoining class B’s but are them-
selves prevented from rendering maxi-
mum service to their communities be-
cause they are ‘hemmed in’ by the same
class-B stations whose coverage they
are interfering with.”

TWO ON A CHANNEL is the basic prin-
ciple behind TASI (Time Assignment
Speech Interpolation). Bell Telephone
Labs say that using this system they
can increase the capacity of a 36-
channel submarine telephone cable to
handle 72 talkers.

In a normal two-way phone conversa-
tion, each person, on the average, speaks
only half the time and, even while he
is speaking, there are gaps and pauses
in his speech. So if the two directions
of transmission are separated, each
path is idle more than half the time.
If two conversations were interlaced
to take advantage of these gaps, you
could get twice as many conversations
per channel.

In practice, more than two channels
are needed for the system to work—
two talkers would frequently speak at
the same time. In a submarine tele-
phone cable, say one with 36 channels,

[#1}
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TAKE A LOOK AT YOUR FUTURE
IN RADIO-TV-ELECTRONICS—FREE!

How to Succeed

|.C.S. Career Kit tells you where
the big-pay jobs are...who are
the industry’s most wanted men
... how you can “cash in” in a

big way on your own future.

Here’s your chance to find out where you’re going—fast:
And it won’t cost you a thing except the time it takes
to clip and mail the coupon at the bottom of this page.

Radio-TV-Electronics is the fastest growing industry
of all time. Opportunity for men in this field is almost un-
limited. The rewards are great.

But to “cash in” you must be properly trained. You must know
more than simply wires and tubes. You must be able to understand and

Send the coupon below for your

apply the principles of Radio-TV-Electronics. free | c S career K|t I

That’s where 1. C. S. comes in . . . the world’s oldest and largest Lo . BN .
technical training school. Here are the people who know—who can tell D ] °“; < en; page g
you—what you need to go places in Radio-TV-Electronics. S

You get the full story with your free I. C. S. Career Kit. a Electronics, Radio and TV hand-

. . . book or the field of your choice
So take a minute now to get a look at your future in Radio-TV-

Electronics. Send for your free I.C.S. Career Kit. You have nothing Sample lesson (Math) to
to lose. You can gain an exciting, well-paid career in a vital industry. demonstrate 1. C. S. Methocd

. . . Accredited Member,
For Real Job Security—Get an I.C.S. Diploma! I.C.S., Scranton 15, Penna. National Home Stuly Council

INTERNATIONAL CORRESPONDENCE SCHOOLS

BOX 91465C, SCRANTON 15, PENNA. (Partial Tist of 259 courses)
Without cost or obligation, send me “How to Succeed” and the opportunity booklet about the field BEFORE which | have marked X (plus sample lesson):

ELECTRICAL

[] Electrical Engineering

[] Elec. Engr. Technician

[] Elec. Light and Power

[] Practical Electrician

[] Professional Engineer (Elec.)

LEADERSHIP

[ Industrial Foremanship

[ Industrial Supervision

[] Personnel-Labor Relations
[] Supervision

BUSINESS

[[] Cost Accounting
[[] Managing a Small Business
[] Purchasing Agent

DRAFTING

1

RADIO !
I

I

1

I

:

[] Electrical Drafting :
I

I

I

1

1

|

TELEVISION
ELECTRONICS

O General Electronics Tech.
O Industrial Electronics

[ Practical Radio-TV Eng’r'g
O Practical Telephony

[0 Radio-TV Servicing

HIGH SCHOOL

[ High School Diploma
[[] Good English
[J High School Mathematics

Name Age Home Address
City. Zone State _Working Hours A.M. to_ P.M.
Qccupation Canadian residents send coupon to International Correspondence Schools, Canadian, _td.,
Montreal, Canada. . . . Special tuition rates to members of the U. S. Armed Forces.
APRIL, 1959 n
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STRIP!

4 NEW &' COUPLERS

In just a matter of seconds, new quality engineered B-T
couplers featuring ‘No-Strip’ terminals provide a low loss,
matched installation for superior multi-set performance.

B-T ‘NO-STRIP’ TERMINALS
Speedy, Secure Positive Installation — No Stripping. Simply slide the 300 ohm ribbon
into groove provided on the coupler and tighten slotted hex head terminal screws.
12 sharp teeth bite through the insulation making positive electrical contact...secure,
weather-proof. Eliminates loss and impedance mismatch caused by exposed wires.

2-SET COUPLER—MAXIMUM INTER-SET ISOLATION —MINIMUM SIGNAL LOSS

Model A-102 Two-Set Coupler delivers more signal to each TV or FM set, with greater
inter-set isolation than other couplers. A new original B-T circuit with phase can-
cellation feature automatically defeats interfering signals. No ghosts, no smears, ideal
for color TV and FM. List 2.95.

NEW B-T COUPLERS — FOUR-SET, HI-LO AND UHF-VHF

A-104 FOUR-SET COUPLER — Low-loss 300 ohm
directional coupler only 7.5 db insertion loss and
12 to 20 db inter-set isolation. Flat response §0 to
220 me. List 3.95.

A-105 HI-LO ANTENNA COUPLER — Combines low-
band and high-band VHF antennas or provides sep-
arate low and high outputs from a common line or
antenna. List 3,50.

A-107 UHF-VHF ANTENNA COUPLER — Combines
VHF and UHF antennas, or provides separate
VHF and UHF outputs from 2 common line or
antenna. List 3.50.

A-100 OUTDOOR MOUNTING KIT — Bracket and
strap assembly for fast, easy mast mounting for
Models A-102, A-104, A-105, A-107. List 90¢g.

e SMARTLY STYLED ¢ WEATHERPROOF ¢ NON-BREAKABLE CASE

Bt

12

Available at parts distributors. For further information write Dept. RE-4

BLONDER-TONGUE LABORATORIES, INC.
9 Alling Street, Newark 2, N. J.

www.americanradiohistorv.com

NEWS BRIEFS (Continued)

an averaging effect occurs and at any
one instant there is a greater prob-
ability of enough free time to accom-
mocdate the larger number of conversa-
tions.

TASI is essentially a group of high-
speed switches and an electronic com-
puter. When there are more talkers
than channels, the equipment connects
active talkers by disconnecting talkers
who are inactive at that moment. In
turn, the disconnected talker is assigned
another momentarily inactive channel
when he starts to speak again. A talker
is disconnected only when he is silent.

When a talker starts speaking, his
voice triggers a speech detector. The
detector is scanned by a control circuit
similar to a modern digital computer.
The control circuit sends a coded tone
burst consisting of four audio tones
which precede the voice over the avail-
able channel. After the 10-millisecond
tone burst, the control circuit connects
the talker to the same channel. The
coded tones operate switches which
connect the talker to the proper line
at the receiving end.

THOUSANDS OF MESSAGES handled for
personnel at isolated Arctic and South
Pacific posts earned Julius M. J. Madey,
18, of Clark, N. J., General Electric’s
1958 Edison Radio Amateur Award for
public service. One of a family of four
licensed radio amateurs, Madey spends
an average of 90 hours a week at his
station K2KGJ in his home.

Madey transmitted more than 12,000
messages in the past vear, maintaining
almost continuous contact with the far-
flung outposts from mid-afternoon to

T 7

\
8 am. Several times, he has handled
official Navy and Coast Guard mes-
sages for those services.

Active in local Civil Defense and
other community activities, his work
has been featured in several magazines
and newspapers. He won student
science-fair honors several years ago
for inventing an ultrasonic drill. He
now plans building a syvstem for creat-
ing man-made “whistlers,” the cerie
high-frequency sounds in space which
are attracting scientific attention.

MECHANIZED MAIL PROCESSING from
start to finish is the unusual feature

(Continued on Page 18)
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ALLIED’'S 1959

E@@ value-packed 452-page

O ELECTRONIC SUPPLY CATALOG

the only COMPLETE guide
to everything in electronics

WORLD'’S LARGEST STOCKS
e Latest Stereo Hi-Fi Systems—
Everything in Hi-Fi Components

o Money-Saving, Build-Your-Own
KNIGHT-KITS —Latest Models

e Values in Recorders and Supplies

o Latest Public Address Systems,
Paging and Intercom Equipment

& Amateur Receivers, Transmitters
and Station Gear

e Test & Laboratory Instruments

e Specialized Electronic Equipment
for Industrial Application

e TV Tubes, Antennas, Accessories.

o Huge Listings of Parts, Tubes,
Transistors, Tools, Books

cATALOGC 183

noux: pacs 484

10

w
cmcaco 8o L

5800
YS\.!'HONS lemn-\ﬂ "

\\\\w\\\\\\\\\t\\:\ L =

RN

-
-3
N

Send for ALLIED’s 1959 Catalog—it’s the
leading supply guide—452 pages packed with the

. world’s largest selection of quality electronic
fe aturlng 2 equipment at lowest, money-saving prices.
MONEY-SAVING knight-kitS: Finest electronic BB Gef' every buying advantage at ALLIED: Ias'teSt
equipmen- in money-saving kit form. Complete selection of shipment, expert personal help, lowest prices,
latest Hi-Fi amplifier, tuner and speaker kits (new Stereo : .
units); Hobbyist kits; Test Instruments and Amateur kits. guaranteed satisfaction...
KNIGHT-KITS arc zn exchisive ALLIED product. 1
HI-FI! STEREO! See the world’s largest selection of quality send fOI‘ the leadlng
Hi-Fi music systems and famous name components. First : .
with the ktest in STEREO! Save on ALLIED-recommended electronic Supply gulde
complete eystems. Own the best in Hi-Fi for less!

ALLIED RADIO CORP., Dept. 2-D9

[

L]

L ]

e 100 N. Western Ave,, Chicago 80, III. :

[ ]

EASY PAY TERMS: Only 109, down; available on : (] Send FREE 452-Page 1959 ALLIED Catalog .
orders of $20 or more. Fast handling—no red tape. : :
. Name .

[ ] *

ALLIED RADIO . .
® [ ]

®* Address - ©

dé L li§: our 38th year 5 5
® L

World’s Largest Electronic Supply House s City Zone State g

L ] [ 3

0....._.00..0.9.00.00..000........OOOI;QO
APRIL, 1959 13
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THE
ARCTIC EYE
THAT NEVER

SLEEPS

14

This plastic radome houses a radar antenna constantly scanning the skies to detect the presence of aircraft.
A line of these radars provides early warning of any threatening approach to the North American continent.

The Distant Early Warning Line is now on perpetual guard duty. Spanuing the
Arctic from Baffin Island to Alaska, this great system was conceived at the Lincoln
Lahoratory of M.I.T. and produced under the leadership of Western Electric.

But first the DEW Line had to be engineered into a workable system. This was
done at Bell Telephone Laboratories.

The obstacles were formidable. Conventional means of communication—telephone
poles, cables and even line-of-sight microwave radio—weren’t feasible. A complicated
system had to be made to operate reliably in a climate so cold that outdoor maintenance
is impracticable farther than a few hundred feet from heated habitation.

Whenever possible, Bell Laboratories engineers utilized well-proven art. But as it
became necessary, they innovated. For example, they designed and directed the devel-
opment of a new and superior radar which automatically scans the skies, pinpoints a
plane and alerts the operator.

To reach around the horizon from one radar station to another, they applied on a
massive scale a development which they pioneered —transmission by tropospheric scatter.
Result: at a DEW Line Station you can dial directly a station more than a thousand miles
away and converse as clearly as with your home telephone.

Bell Laboratories’ contribution to the DEW Line demonstrates again how telephone
science works for the defense of America.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT

RADIO-ELECTRONICS
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If you have some knowledge
of Radio or Television or
Electronics now and want to
BECOME A PROFESSIONAL

SERVICE TECHNICIAN

you will want to
investigate the special
ALL-PRACTICE TRAINING
PLAN developed for men
like you by the OLDEST
AND LARGEST home study

Over 40 vears ago, J. F,. Smlth founder of the i N

National Radio Institute, ploneercd in teaching Radlo_ I eleVISIOn SC OO
Radio by the home study method. Today, this mag-

nificent building is completely devoted to NRT's

Radio-TV Electronics training. Here up-to-date lab-

oratory and research facilities are constantly testing ;————————————————————————————————_

new developments and improved methods of train-
ing men for Radio-TV Electronics careers.

All Practice Method

|

|

|

|

NRUI’s Professional TV Servicing ‘
Training is practical, complete.

i You make tests and experiments I

"to help thoroughly understand |

- TV problems. You getequipment |

|

|

|

|

!

!

|

|

|

1

MAIL THIS TO NRI NOW

National Radio Institute, Dept.9DFT Washington 16, D.C.

Accredited Member Nutional Home Study Council

Please send me a FREE copy of vour catalog “How to Reaeh the Topin TV
Servicing.” T understand no salesman will call.

to build a 57 Osailloscope, a 17"
picture tube and all components
tor building a TV receiver. Com-
prehensive Color TV manuals
‘also included. You learn how ex-
perts diagnose TV defecrs, get
knowledge of professional tech-
niques. Mail the coupon for

G pcrmmmes i it it s Zone_ ... Statel.commmaa. |
free catalog now. NATIONAL

RADIO INSTITUTE,Washing- (Note: This training is NOT for beginners) :
ton 6, D.C. v _ .. -]

APRIL, 1959 15
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RAYTHEON MANUFACTURING COMPANY
DISTRIBUTOR PRODUCTS DIVISION
5 CHAPEL.STREET + NEWTON 56. MASSACHUSETTS *  BlGELow 4.7500
Dear Frank:

How can I prove Raytheon Tubes are superior to all others?
A good question and I'm going to try and give you an honest
answer!

First, we believe that what we put in Raytheon TV and
Radio Tubes . . . and the way we make them . . . are the
real reasons why they are best. Pictures of quality control,
manufacturing processes, might help convince you, but would
they actually prove the end result is a quality product?

You still wouldn’t be sure that the Raytheon replacement
Tube you put in your customer's set was as good as or better
than the original and would outlast it in saving you all
those no-charge repeat calls.

To be sure, Frank, we could give you a long list of how
we make all our own tube parts—use imported getters,
special grids, ceramic insulated multiple fold heaters, and
many, many others—but do you really care about these
things?

You know, of course, that Raytheon is the world's largest
exclusive manufacturer of Electronic Components. Raytheon
Tubes and Components which go into 21 of our nation's
missiles have to be better than normal. They don't just have
to be good!

Honestly, Frank, maybe we can't prove superiority
but you can! You and thousands of men like yourself are
proving it every day. I would suggest that as long as there
is a doubt in your mind, why don't you find out for
yourself by using Raytheon Tubes as others have done? I
don't know of any other way.

Thanks for your letter . . . let's hear from you again
real soon. I know you're going to be convinced.

Sincerely,
RAYTHEON MANUFACTURING COMPANY

P.S. I'll be talking to you again next month.

—_—nceldence. Ane SLeTn N Lcon

APRIL, 1959 17
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€

a quarter-century of PRECISION *know-how

is now yours in

AJC

quality electronic equipment in KIT FORM

FOR:

electronic hobbyists
and amateur radio

hi-fi custom building
and service

science education and
technical schools

industrial testing and
quality control -

PACO is the only line of
test instrument kits engi-
neered and produced
under the auspices of a
leading test equipmerit
and meter manufacturer.

and, you pay nothing
extra for the convenience
of buying PACO kits di-
rectly from your own
local parts distributor.

COMPARE PACO against
any other kits for per-
formance, appearance,
ruggedness, ease of op-
eration and simplicity of
assembly and wiring.

COMPARE PACO’s su-
perbly detailed, step-by-
step instruction manuals
and giant size wiring dia-
grams, against any you
have ever seen.

SEE HOW PACO sets an
entirely new standard in
electronic instrument kit
design and kit assembly
instruction.

P Available and on display
ot leading

electronic parts distributors.

P Write for tree

descriptive bulletin.
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MODEL 8-10

Battery Eliminator Kit

* less than 0.3% ripple output
« no external filters required
Kit Net Price: ...
Factory Wired: ...

MODEL C-20
Res-Cap-Ratio Bridge Kit
e 10 mmfd to 2000 mfd
* 15 ohm to 200 megs

Kit Net Price: .
Factory Wired:

MODEL G-30
RF Signal Generator Kit
o 160 Kc to 240 Mc in 8 bands

e 120 Mc fundamental output
..$28.50

Kit Net Price:
Factory Wired:

MODEL M-40

Bigh Sensitivity V-0-M Kit
* £0,000 ohms/volt DC

* 10,000 ohms/volt AC
Kit Net Price: .......
Factory Wired: .......

MODEL S-50

5~ Cathode Ray Oscilloscope Kit

* push-pull vertical and
horizontal amplifiers

Kit Net Price: ...

Factory Wired: ...

MODEL S-55

wideband 5~ Oscilloscope
* response DC to 5 Mc

« push-pull V and H amplifiers
Kit Net Price: .$
Factory Wired: ...

MODEL T-60

Tube Checker Kit

» full free-point lever
selector system

e built-in rol! chart

Kit Net Price: .

Factory Wired: .

MODEL T-65

Transistor and Crystal Diode
Tester Kit

o testsIceo,gain, leakage, etc.
o testsboth p-n-p and n-p-ntypes
Kit Net Price: ...$39.95
Factory Wired: .......

MODEL V-70

Vacuum Tube voltmeter Kit
s wide-range

* peak-to-peak

Kit Net Price: ..

Factory Wired: ....

MODEL Z-80

RF-AF Signal Tracer Kit

* high gain RF and AF amplifier
* visual and audible indicator
Kit Net Price: ...s 9,5
Factory Wired:

Al

ELECTRONICS
CO., INC.

70-31 84th Street, Glendale 27, L. 1.,

New York

i Export: 458 B'way, N .Y. 13, U.S.A., Canada: Atlas Radio Corp., Toronto 19.
*A DIVISION OF PRECISION APPARATUS COMPANY, INC.
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NEWS BRIEFS (Continued from page 12)

of the Post Office’s first fully mech-
anized mail processing plant and post
office to be built at Providence, R. I. As
in many modern mechanized systems
electronic equipment plays an important
role. Operations of this plant will be
supervised from an elevated control
center that will have visual and elec-
tronic views of all activities. Cancelled
letters will be sorted by operators
seated at Lkeyboards which control
other machines that will sort thousands
of letters hourly. The postal station
will be built and equipped by Interlex
Svstems Ine., a subsidiary of ITT.
Scheduled completion date is September,
1960,

TALKBACK TV lets the student watching
a remote TV receiver ask and answer
questions, and hear questions and
answers from students in other class-
rooms. Currently used in Cortland,
N. Y., the system was reviewed in a
paper by R. C. Norton and J. B. David-
son of the New York Telephone Co., at
the recent general meeting of the AIEE
in New York.

Regular telephone circuits provide
the talkback over a single pair of
wires between each classroom and the
studio. Two small loudspeakers arve
placed in each room and one on the
teacher’s desk. Using, reversible ampli-
fiers, these speakers serve as both mike
and receiver.

ONE NEW TV STATION and the return
of an old-timer reinforce the nation’s
networks.

KOKH-TV, Oklahoma City, Okla....... 25
WHCT, Haltfmd Conn..... .. .18

WHCT came bacl\ on the air dftel
an absence of a little over a month.

One station closed down:

KXLJ-TV, Helena, Mont. ... ... 12

KIDO-TV, Boise, channel 7, became
KTVB in January, and WKTV, Utica,
N. Y., switched from channel 13 to
channel 2.

Leslie F. Garrett, of Derry, N. H,,
reminded us of our oversight in omitting
WHDH-TV, Boston, Mass., channel 5,
from our January master list and also
called to our attention that WAST,
Albany-Schenectady-Troy, channel 13,
was shown incorrectly as WTAS., We
thank him for his interest.

The US total is now 519, of which
463 are vhi and 86 uhf. KOKH-TV is
educational, therefore the non-com-
mercial total is 37.

ELECTRONICS COURSE via radio, spon-
sored by the First Army, celebrated its
first anniversary with the New Year.
Outstanding specialists have given lec-
tures over the First Army MARS SSB
Technical Net cach Wednesday night.
Ham members of MARS follow up the
lectures with ecalls, contributing to a
“forum by radio.”

Although theoretically limited to a
1,000-mile radius of New York, the
net has received letters from as far as
the Azores, 2,500 miles distant.

The MARS technical sessions are
conducted each Wednesday at 9 pm on
1030-ke upper sideband. END

RADIO-ELECTRONICS
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E'RE MAKING IT EASIER THAN EVER TO BECOME A WELL PAID

RADIO-TELEVISION SERVICE TECHNICIAN

$

RADIO-
SPRAYBERRY

BIG, COMPLETE KITS |
of PARTS & EQUIPMENT

Ta hely: you learn {{aﬂsﬁ thglpracﬁcal side
of Radio-Television, we
send You expertly engi-

neered training kits to

'8t and assemble for

. interesting,
valuable
shop-bench
practice!

2

@ The new Sprayberry
Training Television Re-
ceiver, built and tested
in 5 sections.

o Now offered . ... this fine
modern escilloscope.

e Ycu build this powerful
two-band superhetero-
dyne radio receiver.  °

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

Men by the thousands... trained Radio-Television Service Techni-
cians...are needed at once! Perhaps you’ve thought about entering
this interesting, top paying field, but lack of ready money held you
back. Now—just $6 enrolls you for America’s finest, most up to
date home study fraining 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 iraining you need...to step into a fine job or your
own Radio-Television Service Business.

Complete Facts Free— Act Now; Offer Limited

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

HOME STUDY TRAINING IN SPARE TIME

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

LET US PROVE HOW EASILY YOU CAN LEARN!

Radio-Television needs YOU! And Sprayberry is ready to
train you on better, easier terms, that any ambitious 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-T, Chicago 26, lllinois

Mail This Coupon Now—No Salesman Will Call

Sprayberry Academy of Radio-Television
Dept. 20-T, 1512 W. Jarvis Ave., Chicago 26, III.
Please rush all information on your ALL-NEW Radio-Tele-

E’You build the
new Spray-
berry tester

A gfol:’!’;l;:egf: vision Training Plan. I understand this does not obligate me
Volt OnEe and that no salesman will call upon me. Include New Cat-
Niiliarm alog and Sample Lesson FREE.
meter Lesat

meter,

R e s e e et s e -
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OUT OF THIS WORLD
PERFORMANCE. ..

with RMC Discap® Ceramic Capacitors

20

The same dependability that prompted the selection of
RMC Discaps for the power supply of the Explorer IV
satellite can now be yours for use in servicing TV and radio
sets. These quality ceramic capacitors, favorite of original
equipment manufacturers, will help cut time-consuming
callbacks, and at the same time, brighten your profit
picture.

RMC Discaps are available from your distributor in a
handy 5-pack that prevents tangling of leads, and stores
as easily as a file card.

& Trademark of Radio Materials Company, a division of P, R. Mallory & Co. Inec.

Another veteran of outer
space—Mallory Mercury
batteries. They've gone up
with every U.S. satellite.
In satellites or transistor
radios, they can't be beat
for long, fode-free life.

FP Capacitors—the original Gem Capacitors—tops in Gold Label* Vibrators—un-
85°C filter with the hum pre- moisture proof design for buf- equalled performance and life
venting etched cathode. fer, by-pass or coupling. . . . the quietest vibrator ever.

_ *Trademark

P. R. MALLORY & CO. Inc.. INDIANAPOLIS 6, INDIANA

www americanradiohistorv com

Sta-loc
distributor to custom-assemble in just
30 seconds, any of over 38,000 combi-
nations.

Controls—design allows your

RADIO-ELECTRONICS
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LET RCA TRAIN YOU
2, IN ELECTRONICS

RCA Institutes celebrates Fifty Years of Electronic

Training by introducing its newest Home Study Course . . .

ELECTRONICS FOR AUTOMATION

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

Electranic Fundamentals ghe= Ut T fElet:tmnics
e , e or

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 lNST'TUTES, INC. Home Study School. Depi. RE-49
A Service of Radio Corporqtion of America
350 West Fourth Street, New York 14, N. Y.
Without obligation, send me the FREE catalog of Home 3tudy Courses. Mo
salesman will call.

Send for our
64 page Home
Study Catalog

FREE!

Please print
AArESS . oecie b o e r et ss s ms e s e e s s e e b e § 6 st e S s s

Korean Vets! Enter Discharge Date. . .............coociviivnnnuns Clsregps e -8 3
CANADIANS — Take cdvantage 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, paste coupon on postcard.

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

APRIL, 1959
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ONLY
UNIVERSITY
MAKES

DIFFERENT PUBLIC

i@ :

ADDRESS SPEAKERS

DIFFERENT PUBLIC
ADDRESS DRIVERS

-

ONLY WITH \ &ietsty /| CAN YOU GET. ..

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. Nof more than you need, not less than you need.

THE SOUND DISPERSION YOU NEED—deep or shallow
penetration, narrow or wide, 360° horizontal . .. only
with University can you put the sound where you want it.

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

How you can Invest $1 for the invaluable 64-page UNIVERSITY TECHNILOG, the
y authoritative reference book for planning P.A. speaker systems
choose the Only book of its kind . . . packed with the solid factual data
. you need to save time and money. Covers in detail: how to
right speaker select the proper driver for the specific job, directional vs.
wide-angle horns, best use of radial trumpets, high fidelity in
for the PA., coping with reverberation, methods of overload protec-
—— tion, etc. Includes specs, charts, diagrams, and the exclusive
SDECIfIc SOUND SYSTEM DESIGN CHART—effective guide for planning

application . . .

22

typical installations. Send $1.00 to Desk J-10, University Loud-
speakers, Inc., 80 So. Kensico Ave., White Plains, New York.

through extreme noise levels, or for true high fdelity
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 . .. every University speaker boasts exclusive
design features, the finest of materials, exacting stand-
ards in construction and must pass rigid 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 SOUNDCASTIMNG

Send for FREE copy of Product Catalog

Contains information and specifi-
cations on all University public ad-
dress speakers...directional, radial,
wide-angle, paging and talk-back,
submergence-proof, high fidelity
weatherproof, super-power, explo-
sion-proof, portable soundcasting,
ete. Also, high fidelity cone speak-
ers, enclosures and speaker systems
suited for commercial installations.

RADIO-ELECTRONICS
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Use Delco Radio
Service Parts! B inch MR speakar, o Sagrige=n e

medium-price specker, Designed for replace-
ment use and high fidelity audio sy:tems.

A = =
.,

Your Delco Radio Electronic Parts Distributor carries

the complete line, giving you fast, dependable service on the items
you’ll need for Delco Radio and other radio service work. Delco Radio also
provides:

¢ Wide selection of special application parts ¢ Effective warranty program
e Complete technical training program e Dealer identification signs

Get the facts today on this truly profitable dealer setup, and grow with General
Motors!

DELCO RADIO

DIVISION OF GENERAL MOTORS, KOKOMO, INDIANA

Avaoilable everywhere through
Electronic Distributors
ossocioted with . ..

WUMSE

UNITED MDTORS SYSTEM

IRON CORES

TRANSISTORS

TRANSFORMERS ViBRATORS CONTROLS

APRIL, 1959 23
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Tung-Sol audio tubes

now twin-packed

in matched pairs |

by the manufacturer

ury®

6550 For service in

amplifiers and commer-
cial audio equipment of
up to 100 watts.

588] For service in

amplifiers of up to 50
watts.

| sound

NO’\V you can come as close to
faultless sound reproduction
as the design and circuitry of
vour hi-fi equipment will permit.
Tung-Sol 5881 and 6550 beam-
power amplifier tubes are factory-
matched to very tight perform-
ance limits and twin-packed to
help you achieve lowest distor-
tion levels at all volume levels.

Use of Tung-Sol 5881 and 6550
tubes has long been associated
with amplifiers of the very finest
design. These tubes have always
been produced to closest possible
tolerances with cathode current
ranges held to an absolute mini-
mum.

Now, intwin-packed pairs, they
assure the hi-fi enthusiast and
the commercial sound engineer
of replacement tubes that will
provide new standards of per-
formance—a feature of special
importance with the newest am-
plifiers and loudspeakers, particu-
larly binaural sound equipment,
See your parts supplier.

Tung-Sol Electric Inc., Newark
4, New Jersey.

®TUNG-SOL

i EmE
L ;
£

INTERFERENCE-PRONE SETS

| Dear Editor:

The letter “TVI and the Law” in your
September 1958, issue omits a rather
important consideration. The writer,
Mpyr. Dagion, fails to mention that inter-
ference as it finally shows up on the
picture tube or in the loudspeaker is
due to, not caused by, two different
things.

First, there is the fact that some ma-
chines actually emit spurious radiation.
This sort of thing is controlled by rules
of the FCC which require proper shield-
ing to eliminate illegal emission. Recent

| rulings have required manufacturcrs to

hold down local oscillator emission by
shielding or filtering in radio and TV
sets and other devices which may emit
radiation. Most manufacturers are glad
to go along with this sort of treatment

| because they have to keep peace with

their customers.

But the most frequent problem is lack
of discrimination in the receiving equip-
ment—both TV and radio. In an effort
to get a sharper picture, more brilliant
and perhaps most important, to
cut production costs—manufacturers
use broad-band cireunits which will not
discriminate between the desired signal
and the unwanted one beyond a given
point. “Funnel” type front ends which
seemingly reach out for unwanted in-
terference have been a considerable
problem to those owning industrial,
commercial or amateur gear when the
fault lies with the design techniques
of the manufacturer of the receiving
equipment.

This has been recognized by most
leading TV manufacturers, who supply,
through their distributors, filters to
eliminate this trouble, usually at no
cost to the service technician or cus-
tomer. Such filters are not installed at
the time of manufacture since the per-
centage of these interference cases is
so low that it would become an unnec-
essaly production expense if incorpo-
rated in all sets. It has become standard
procedure to supply filters only when
required.

The primary misunderstanding is
blaming the equipment producing the
interference rather than the nonselec-
tive receiving equipment. In practically
every case, owners of electronic equip-
ment are most anxious to clean their

| own houses and avoid offending the pub-

lic but are unable to do the whole job
because of design deficiencies in receiv-
ing equipment.

After dealing with this difficulty a
good many times, I am convinced that

www.americanradiohistorv.com

the dealer who sells the receiver owes
the purchaser an explanation of the
problem. Though some may not be
aware of this situation, most dealers
are and they are doing a distinct dis-
service to the electronics business and
the service profession by not explaining
it to the customers who are troubled.
There is no excuse for trying to place
the blame on an equipment user when
it belongs on the set manufacturer.
Bos ForMaN
Forman Co., Monmouth, Il
(The problem of TV and radio inter-
ference will be treated in detail in a
forthcoming issue.—Editor)

ANOTHER SA5-M
REPLACEMENT
Dear Editor:

The SA5-M used by Ted Ladd in a
light meter (page 123, December, 1958)
and Rufus P. Turner in a light-powered
frequency standard (page 58, February
1959) has been dropped from our
standard products line. However, this
cell can be replaced by a newer type
unit that operates at a higher efficiency.
It is the type S-1020B (unmounted) or
the SD-1020B (mounted). Two of these
cells connected in parallel replace the
SA5-M. HARRY Nasn
Chief Application Engineer
International Rectifier Corp.

REFLEX CORRECTION
Dear Editor:

Something unfortunate seems to have
happened at a vital spot to my article
(“All About the Reflex Enclosure,”
Part I, February, 1959).

The diagram on page 389 with its
three sine curves each a quarter cycle
later than the previous one is correct.
The error is in the explanation on page
40, column one.

The wording refers to port air
velocity and states: “It also increases
between E and G.” That is uwrong. The
two sentences there should read: “It
increases between D and F. The air
moving through the port (Fig. I-2-¢)
moves forward hetween E and G.”

As additional explanation 1 would
say that port air velocity increases (in
a forward direction) during the whole
time of forward acceleration—from D
to F and not E to G. Maximum velocity
is therefore reached at F, 90° later
than maximum acceleration. The air
particle displacement at the port passes
through its mid-point at F' and reaches
maximum forward displacement at G.
It is thus at its maximum 180° after
maximum rearward motion of the cone
(E). By then the cone is fully forward

RADIO-ELECTRONICS
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ownership of o P HOTOFACT service pata LisRARY
SPELLS S“qCESS FOR SERVICE TECHNICIANS

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

ARIZONA
" woud nol tate anythiag for
rmy valLaple collaction of Sams
PHOTCFACT.”
—Cha-les S. Ccok,
Winslow, A-izona

IDAHC
"My PHCTOFACT library is an
indispemsable sousce of s=2ruice
informetion en the ... TV sats
servicec n our shop. Wehout
this infarmafion, the time re-
qiired t> complete many tegair
joys would be protititive. '
—Richard Huitky,
Crajgmont, ‘deho

WISCONSIN
""With the PHOTO=ACT file to
back us, we have complete con-
fidence that we cam handle any
service problem brought to the
shop."
—Howard R. Olds,
Darl.ngton, Wis.
TEXAS
I don't see how anyone can run
ashop without a set of PHOTO-
FACT. | would be ost without
mine, They are a must on any
bench job. You can do a faster
job with the info-meztion in
PHOTOFACT."”
—T. A. Hopkins,
Quanah, Texas

OHIO
“PHOTOFACT speeds up my
service on repairs and the file
cabinets help dress up the
shop.”

~—Ed Rahm, Toledo, Ohio

SOUTH CAROLINA
“(With PHCTOFACT) | have a
lot less time on the bench and |
can do a mare complete repair
job on a customer's set and
have less come-backs because
of a periect repair job."
—Glen Stewart,
Pickens, S. Car.

MASSACHUSETTS
“PHOTOFACT has been one of
the mainstays in my service
business. The PHOTOFACT
litrary has cut my service time
well in half and has more than
paid for i-self already. In the
best words—PHOTCFACT
kest my mew business in the
biack.'
—Benjamin L. Hall,
Edgarton, Mass.

PENNSYLVANIA
“They are just great, Cuts serve
ice time to a minimum."*
~—Virgil Franceschini,
Barnesbcro, Pa.

%

NEW EAY-BBY PLAR! it's -he money-saving way to
build your complete protit-making P 4OTOFACT Library!

NO INTERZST—MWO CARRYIMG CHARG —A3 LITTLE AS $10 DOWN

FREE? valuable ste2] file cabine's for PHOTOFACT
monthly subscribers and Library pur hasers.

‘alue ble bookles @!

show you how
PHOT JFACT boosts
your | rofit-capacity

Send for it!

HOWARD W. SAMS & €O., INC.

2205 E. 4ith St., Indianapolis 6, Ind.

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

My Distributor is:
Shop Name s

Attn.

Address

City = Zone

State
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whether your plans are modest

or unlimited. ..

Now JBL enclosures
are matched for ster-
eo. If you own a JBL
C34, C35, €37, C39,
or C40, you can add
a matching enclosure
with speaker units
arranged
tern that is a mirror
image of your pres-
ent system.

Compact,

you can

build

your ideal

stereo system
with the

finest

loudspeakers...

in a pat

proportioned for book-
shelf or table top, JBL Bel-Aires—
a pair with components in mirror.
image arrangement —will give you
the clean, exquisitely detailed
stereo reproduction that can only
be achieved with transducers of the
highest precision.

@

The JBL Ranger-Paragon
is the ultimate stereo
speaker system. Devel-
oped as a master moni-
tor for use in perfecting
stereo recording tech-
niques, the Paragon adds
to twin folded horns and
professional driver units
a radial refraction panel
which integrates the two
sound sources and
disperses true stereo
throughout the room.

The JBL Ranger-Metregon incorporates
the virtues of radial refraction in an
enclosure of acceptable size for the

average living room. No hole in the

middle, no split soloists,
reproduction spatially proportional to

but sound

its original source. The Metregon ac-

cepts seven different speaker system

combinations; can be

progressively.

Write for free catalog and data sheets.

JAMES B. LANSING SOUND, INC.
3249 casitas avenue, los angeles 39, california

26

upgraded
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CORRESPONDENCE (Continued)

again and so the port air displacement
synchronizes with the motion of the
front of the cone. Relative to the in-
ward cone motion which compressed
the aiv cushion in the first place, port
motion is reversed in phase.

In connection with Fig. I-3, it should
be made clear that the left side illus-
trates “what one might expect” (and
actually happens at very low fre-
quencies), but does NOT happen when
reflexing. The right side of that figure
illustrates conditions when reflexing.
Toronto, Canada P. G. A. H. Voigt

KNOCKS PRINTED CIRCUITS
Dear Editor:

I think it is about time we got a
report out concerning the printed cir-
cuits radio and television manufacturers
have been using.

We get about two printed-circuit
sets to every wired set. The trouble is
usually twice as difficult to trace. Parts
replacement is also twice as difficult
because of the heat-sensitive copper
foil and multiple-terminal components.
We usually run into twice as many
tough dogs and find twice the number
of failures per year on printed circuit
sets than on wired sets. The failures
result from leakage between foil wiring
or component breakdown due to the
compactness of portables and lack of
sufficient ventilation. Usually twice the
time is spent in troubleshooting printed
circuits. Therefore, printed cireuits are
a loss to technicians. I still prefer
wired sets. I have asked the opinion or
many of the technicians in my area—
they agree. BriaN CHIN
New York, N. Y.

RUMBLE'S RUMBLE
Dear Editor:

In the Try This One column in the
January, 1959, issue (page 136), Mr.
C. E. Cohn recommends disconnecting
the plate-load resistor of the first audio
stage from B plus and connecting it to
the plate of the output tube as a method
of applying inverse feedback. However,
the item failed to point out that you
only get inverse feedback if there ave
an even number of stages in the ampli-
fier. If there are an odd number of
stages, positive feedback occurs and the
amplifier oscillates. ROBERT RUMBLE
San Luis Obispo, Calif.

SWEET MUSIC
Dear Editor:

I feel like someone who has been
given a map with indications for find-
ing buried treasure. For composers,
yvour “Micromusic” (editorial in the
March 1959 issue) is the open sesame
to a cave of infinite sound and I, for
one, am infinitely grateful.

Your article also calls to mind these
warning words of Einstein’s: “Our
actual situation cannot be compared
with anything in the past. We must
radically change our ways of thinking,
our method of action.”

My thanks for “Micromusic.”

New York, N. Y. EDGARD VARESE
END
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E TIME

‘Make Twice The Profit! @ Trouble-Shooting

THIS EASY

SIGNAL INJECTION
POINT-TO-POINT - ,
DIRECT VIEWING

TEL&VISION @
ANALYST £

masss wre

TELEVISION
ANALYST

\wwﬂ:ﬂf”""
MODEL 1075

L.

New Technique Makes TV Servicing

Easier, Faster, Mo-re Profitable

Thousar.ds of service technicians already save
thousands of jyours every day with the amazing
B&K TELEvISION ANALYST. Enables you to injezt
your owa TV signal at any point and watch the

Y

R.F. AMPLIZIER

Complete r.f. signal
at all VHF ctannels.
Isolates tuner trousle
to the r.f. amaplifier,
converter, or to -he

4.5 MC AUDIO L.F.
Provides FM modulzted
4.5 mc¢ sound chanael.
This audio carrier is
modul3sted from the
buiit-in 400 cycle tcne

.

AUDIO AMPLIFIER
ANL AUDIO OUTPUT
Injection of 400 =ycle
tone signal simpl fies
troutde - shooting this
sectiin. Isolates the

defect instantly.
Jl

J
1st, 2nd, 3rd I.F. VIDEQ DET. 1 erDED AMP

Signal; available at ReproZuces test pattern on picture
28 mc and 40 mc i.f. tube. Injects signas into videe
Checke A.G.C. action. L detector or video anplifier stage |pg
Isolates  trouble to of Tv receiver for fast, visua
infiviaual defective troublz-shootinz ani correction

r.f. oscillator ctage. generafor.

resulting test patterr. on the picture tube itself.
Makes it quick and easy to isolate, pin-point, ar.d l
correct TV trouble in any stage throughout the

video, audio, r.f., i.f., svnc, and sweep sections of
black & white and colcr television sets—including
mtermittents. Makes exterra_ scope or wave-form
interpretation unnecessary. Tnables any serviceman
to cut secvicing tim: ir: half, service more TV se:s . L
inl ti all cisf stage, i.f. transformer, Makes it easy ro check bandwidth
11 less time, really satisfy more CUStomerSy. and or other component. resolution, shading and contrast
make more money. Color generator provides both ‘ 1t

rainbow pattern anl color bars.. i ]

MODEL 1078 “ELEVISION ANALYST. Complete with
stardarc test p;ﬂerr., white dot, white line, and cclor- VERTICAL — Provides separate
:3;.;',’;’9 leeEiencics fandjione deaﬁef 5259§ gch driving pulse to isolate defect
. ! | ) i SYNC | betwee1 vertical osc llator and
See your B&K Dist-ibutor o- Write #or Bulletin ST21-E { | cemposite sync vertical output stage.
siznals available
for checking of
| these stages.

CONVERTER

HORIZONTAL — [rriving pulse ap- e
plied to output stage produces
full sweep and hizhvol-age if out-
. = ut system is working. Zliminates
Cenada: Atla: Rodio Corp., 30 Wingcld Toronto 10, Ont. zncegtaiqtyofa-f» bogoﬂaﬁecting

Export: Empire Exporters, 458 Bsomdwa~, Mew York13,U.5.A. » 1 horizontal oscilletor operation.

BaK MANUFACTURING €0.
3726 N. Southpcrt Ave. o Chizago 13, lllinois
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designed by and for the technician

. o]
o e 2500
'i,' \‘ g SR SR

EDITION

£
cornon 1UOE

c8s L+

CHECK THESE FEATURES

This new Handbook was designed especially for the technician.

« 550 pages
« 1050 receiving tubes
» 390 TV picture tubes

« 270 special-purpose
tubes and semiconductors

« Comprehensive data, popular types
« Reference data, seldom-used types
« Appendix especially for technicians

Planned for on-the-job use, it is compact, handy, rugged . . .

lies flat when open. Its modern styling permits quick, easy

reference. And, of course, it is up-to-the-minute, complete in

one volume . . . with data for receiving, special and picture

tubes as well as semiconductors. Get your copy today from
your CBS-Hytron distributor.

Reliable products through Advanced-Engineering

R L N N A R N R RN NN E RN RN NN RN X

@ Engineer’s Handhook
| SEICONDUCTOSS NOW TWO VOLUMES ...::...:.. $10.00

Additional hard-cover binders:
ENGINEER'S $3.00 for 1, $5.50 for 2.

HANDBOOK This modern Handbook has expanded into two volumes.
It includes receiving, special and picture tubes and
semiconductors. Features are: Complete EIA engineer-
ing design data on current tubes - tabulated quick-
reference data for seldom-used types + 375 two-color de-
sign curves + over 700 pages, two colors » handy 814 hy
9% inches « sturdy hard covers » 16-ring metal binders
« appendix - supplement service available. Order direct.

CBS-HYTRON, Danvers, Massachusetts

; A Division of Columbia Broadcasting System, Inc.
28 RADIO-ELECTRONICS
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Radio-Electronics

Hugo Gernsback, Editor

ELECTRONICS vs WAR

.+« Why the Billions of Defense Dollurs ? . . .

HE following letter by the mother of a young son is

one of many similar ones which have reached us

periodically throughout the years. It deserves every

reader’s thoughtful attention, as it correctly mirrors
the sentiments of a large cross-section of our population in
these most unusual times in our history. The letter is slightly
condensed from the original.

In an old (September, 1955) issue of your magazine that
my yvoung son brought home recently, T was interested in
some statistics given in the editorial “The Giant Electron-
ics Industry.” To quote: “By far the largest customer of
the industry is the United States Government. Defense
purchases of electronic equipment last year are estimated
at $2,300,000,000, . . . and may go up to over $1,000,000,000
a year by 1964.”

In iy opinion it bodes no good for the future when great
nations and blocs of nations concentrate so much of their
economy & know-how in technology & science on purely de-
structive mechanisms of rapidly increasing power. It is
obvious that this stupid (in my opinion) waste of human
ingenuity is extremely corrupting in several ways. For
example, the world’s human energy is channeled destrue-
tively instead of constructively, natural entropy is need-
lessly increased by the addition of human entropy, yvoung
people sense unknowingly the terrible possibilities of mod-
ern technological warfare—hence the rise in juvenile de-
linquency—& a disproportionate part of national incomes
goes into what the nations call defense. It is true that
defense mechanisms are needed but not to such an un-
balanced degree. Otherwise, if our grave problems should
be settled by arbitration or other civilized methods instead
of war, I simply cannot see how economies that lean heav-
ily on war mechanisms will be able to adjust to a construc-
tive economy without very considerable hardship.

Whole populations today are living under the black and
real shadow of huge scale slaughter; therefore please
tell us about the need for far greater applications of
technology & science for constructive purposes.

Baldwin Path, Mrs. P. CAMMER
Huntington, N.Y.

The ideas expressed so well by our correspondent are
unfortunately not new. They have occurred to every think-
ing individual since our aborigine days, millenia ago. War,
unhappily, has been with us always, and “war” will be with
us until the end of the world, in one form or another.

The nations recognizing this must build up their defenses,
and this adniittedly brings considerable waste in its wake.
This is true of most large-scale human endeavors.

If the people of a community are threatened by period-
ically recurring floods, they sooner or later must build a
dam or levee to keep the waters from flooding their homes.
If they skimp in labor, money—and good engineering—
their work may go for naught, as the Johnstown flood
demonstrated. Hence, it is better for safety’s sake to spend
more rather than less. Incidentally, while building many
dams, we learn in time how to build them better, and often
more economically.

When a nation bolsters its defenses, the human energy
expended is not necessarily all channeled destructively. To
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the contrary, the nation builds up its economy, enriches its
engineering in the country’s industrial plant, gives vast
employment and, through hundreds of byproducts of every
imaginable kind, enhances its standard of living.

Even war machines become peace messengers. Qur large
four-motor civilian airplanes are, in reality, bombers in
a new dress. Qur new passenger jet planes were born as war
planes. They were brought to their present perfectior solely
because of our defense efforts. Is this not in a way a con-
structive result?

The greatest difficulty most people have today i their
inability to distinguish between human-made war and our
constant war against non-human enemies.

We are always at war with famine, cold, heat, floods,
tempests, epidemics, insect pests and microbe invasions, be
they colds, measles or tuberculosis. We fight a continuing
war against cancer and heart disease, and countless other
minor wars. Our war with accidents of every kind will
never be won as long as the world lasts. Nearly 10 million
a year, almost 100,000 deaths in the U.S. alone—the best we
can hope for is to reduce this frightful toll.

Add up the cost of all these wars, which is far greater in
lost lives and treasure in a single decade than any periodic
man-made war you can name. The money we pour isto the
defense against these non-man-made wars is fantastic, yet
we know we dare not stop lest we revert to the dark ages
when man died before he was 40, mostly due to ravages of
unconquered diseases.

As to the billions of dollars we pour into the defense
against man-made war during peace, it is in the end a cheap
insurance against such a war. The more formidaiie our
defemse, the less the chances of war, be it man-nmade or
nature. Take one instance, smallpox, which accountied for
millions of deaths and disfigurement of hundreds of millions
before vaccination was introduced.

Now let us turn to the comparatively few billions ¢f dollars
expended yearly in electronics. It was World War I which
gave us radio and radio communication as we have it today.
War or defense always speeds up technological inventions,
whether we like it or not, and we all hate war. Warld War
II gave us radar and countless other inventions including
the atomic bomb, which, when used as atomic power, in the
near future, will be a far more important instrument for
peace than anything man ever knew.

The electronic defense billions we expend now and later,
we repeat, bring in their wake not only war inventions but
countless others as byproducts which we would not have
otherwise. These discoveries, inventions, devices and methods
help us in the fighting of our other wars, too, a:, for
instance, in the electronic battle against diseases. Since
World War II, electronbiology and electronics in medicine,
among others, have become big branches in the art of
medicine and disease prevention.

Americans should realize that the terminology war snould
no longer apply solely to man-made war. We have never
been at peace since man arrived on this planet and we prob-
ably never shall be. As long as humanity endures, there will
always be an eternal war for man’s survival. —H.G.
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Laboratory accuracy in a home-built unit lets you measure ac

voltages betiween .0001 and 10 volts with an error of less than 2¢

over a bandwidth of 9 cycles to 8.5 me

SENSITIVE WIDE-BAND

By PHILLIP D. BLAIS

C VOLTAGE measurements are
probably the most important
method of evaluating cireuit
performance. Most vtvm’s can-

not be used because of insufficient
sensitivity and bandwidth. Crystal rec-
tifier probes and preamplifiers are com-
monly used in attempts to increase the
range of ordinary vtvim’s. Calibration
of such accessorvies is very difficult, and
stability is poor. The ac vtvm described
is of laboratory quality, and its accu-
racy is surpassed by only a few very
expensive commercial units,

The requirements for a laboratory
voltmeter are many. High input imped-
ance, reliability, ete. are all familiar
to the technician. Statistics can best
represent these qualities:

Ranges (full scale) .005, .01, .05,
0.5, 1, 5, 10
9cycles~-8.5me+5%
20cycles-3.5me+4%
25cyeles-2.5me+2%
Input impedance 10 megohms, 25 uuf
Noise level Equiv. to 20-pvinput
Negative feedback 30 db
Line-voltage error Less than 2%
90--125 volts

The serious experimenter will imme-
diately see the advantages of this volt-
meter and its possibilities in his work-
shop. Design of preamplifiers, power
amplifiers and other test equipment
is possible with such an instrument.

0.1,
Bandwidth

Basic circuit design
A block diagram of the ae vtvm is
shown in Fig. 1. A cathode follower in

the input provides a high input and a
low output impedance for the attenu-
ator, which is composed of low-value
precision resistors. At all frequencies
the attenuator is compensated against
errors due to stray ecapacitance, by
small trimmer canacitors. No atten-
uator compensation is needed on the
.005-volt range because there is no
additional series resistor between V1’s
cathode and V2’s grid. Thus the current
due to V2’s input capacitance does not
affect the attenuation. At high fre-
quencies, it does shunt the attenuator
as a whole and produce an error. This
error is very small, hecause of the low
output impedance of the cathode fol-
lower, and is negligible up to 10 me.

The 5- and 10-volt ranges are not
compensated because the input react-
ance to V2 is much larger than the 1.5
ohms presented by the attenuator. On
these two ranges the attenuator’s out-
put impedance is approximately 1.5
and 0.75 ohm while the input reactance
to V2 is approximately 800 ohms at
10 me. Thus, over 99% of the current
in VI's cathode passes through R12
and R13, producing an error of less
than 1%.

The attenuator is followed by a high-
gain video amplifier to hoost small
voltages. The output of the video ampli-
fier is rectified by a full-wave diode
rectifier and applied to a 0-1-ma milli-
ammeter.

Nonlinear elements, such as vacuum
tubes, in a circuit always produce dis-
tortion and variations in gain with

g |
ATH
INPUT iOLL ATTENUATOR
> =

POWER
SUPPLY
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Fig. 1—Block diagram
of the ae vivm.
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changes in applied voltage, temperature,
ete. Gain variations are intolerable in
voltmeters, and some way tc control
this source of error is needed. The
most practical way to stabilize gain is
through the use of negative feedback.
In this voltmeter 30 db of negative
current feedback is applied around four
stages, in the video amplifier, and is
responsible for many of the desirable
characteristics. The meter is included
in the feedback circuit for good scale
linearity.

The power supply is electronically
regulated to reduce further the effects
of line-voltage variations. A dc heater
supply reduces hum and noise in the
first amplifier stages.

Cathode follower and attenuator

A voltmeter’s accuracy is often
limited by attenuator accuracy. The
impedance of an attenuator should be
as low as possible to minimize the
effects of stray capacitance. Large
values of resistance show frequency
effects which vyield an effective ac
resistance considerably lower than the
de value. An ordinary 4-watt 1-meg-
ohm carbon resistor has an effective
resistance of only 570,000 ohms at 10
me.! Precision carbon resistors suffer
least from this effect and are used in
this voltmeter’s attenuator. See Fig. 2.

Resistors R12 and R13 in the atten-
uator are 0.75 ohm and are not com-
mercially available precision units. Use
parallel combinations such as 1 and 3
to obtain 0.756 ohms, or fabricate from
resistance wire. H resistance wire is
used, keep the inductance at a minimum
by keeping the area enclosed by the
loop of wire to a minimum. At 5 mec,
an inductance of only .02 gh has a
reactance of 0.75 ohm and contributes
an error of 41%. A short hairpin-
shaped loop is satisfactory.

Capacitors C3 through C10 in com-
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www.americanradiohistory.com

TEST INSTRUMENTS

6J4
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I cls L aw ww /0\/53/’"6"
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| —— o
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@ SCREWDRIVER aDJ W3t 1254 T3 SEL RECT BRIDSE 23V/IA RS2
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o R
CT NOT USED B i
. 246 ca
N\ 5 /;C?.O
RI, 51—478 ohms = 000pk/23Y =~
RZI—IO megohms, 19 R57—pot, 19,600 ohms, 2 watts C43—40 i, 350 volts, electrolytic
R3—120,000 ohnrs, 5% R58—27,000 ohms, 2 watts All capacitors 800 volts unless noted
R4—820,004 ohms R59—pot, 3 ohms, 4 watts, wirewound CH—é henrys, 150 ma
R5—120 ohms R60—15 ohms, 5 watts, wirewound D1, 2—IN34-A
R6—750 otms, 1%, X . All rasistors Va-watt 10% unless noted F—I1.25 A
R7—400 ohms, 1%, (300 aad 300 in series) Cl, 13, 18, 44—.01 uf disc ceramic JI, 2—terminal-binding-post assembly (National
R8—75 ohms, 1% C2—40 uf, 450 volts, electrolytic FWH or equivalent)

R9—60 ohms i/,. (50 and 10 in senssl

R10~7.5 okms, 1% (30 and 10 in parallel)

RIt—4 ohms, 19, (5 and 1 in serlss)

R12, 13—075 chm, 1% (3 and | in parallel)

Ri4 15 16 17 IE 19, 20, 21, 23, 29, 33, 34, 35, 40, 41,
42—47¢,000 ohms

R22—B8,200 ohms, 2 watts

R24, 45—1{C ohms

R25, 30, 36 43—52,000 ohms

R26, 56—1,200 obkms

R27—330 ohms

R28, 32, 39—IG,000 ohms, | watt

R31—1,000 ohms

R37—1,800 ohms

R38—680 onms

R44, 48, 55—|5000 ohms, 1 watt

R46—33,000 ohms, 5%

R47—pot, 100 shms, carbcn

R49—pot, 30 ohms, 4 watys, wirewound

R50—22 ohms, 2 watts

RSI, 52—22 ofms

R53—25 030 ahms,

R54—103,C00 ohms,

10 watts, wirewcund
| watt

C3,45 & 7, 8 9 105 uf, 50 volts, elactrolytic
Cll, 14, 15—3-30 uuf, miniature disc trimmer
Cl12, 13—3-{2 uut, miniature disc trimmer
CI7=125 1f. 450 volts, electrolytic
C19—3500 uf 25 volts, elecfrolyhc

C20, 85, 46—1,000 uf, 25 volts, electrolytic
c, !5 29—100 ;d” 350 volts, electrolytic
C22 26 30—30 uf, 450 volts, elecholym
C23-70 ppf, mica

C24, 28—.02 uf, disc zeramic

C27—.005 uf, paper

C31—150 upf, mica

C32—500 uyf, mica

C33—.05 uf, paper

C34—380 uf, 350 volts, electrolytic

C35, 36—0.5 uf, ministure paper
C37—500 uf, 6 volts, alectrolytic

C138--50 uf, 450 volts, electrolytic
C39-2—9-18) uuf, trimmer (see text)
C39-—200 uuf mica (see text)

C40—50 uf, 6 volts. electrolytic

C4l-a, -b—25 uf, 450 volts, electrolytic
C42—0.1 uf paper

M—0-1 ma
RECT—full-wave bridge,
1 amp or higher

Sl—spst toggle
$2—5.qang 5-pole B-posifion steatite rotary

selenium, 28 vcits output.

Tl—power transformer: primary, 117 vol%s: second-
ary, 800 voits ct, 200 ma; 5 volts, 3 amps; 63
volts, 5 amps; (Thordarson 24R07 or equivalent)

T2—filament transformer: primary 117 volts; second-

ary, 6.3 volts, 2 amps (Stancor P4464 or equiva-

lent)

T3—filament transformer: primary, 117 volts; sec-
ondary, 24 volts ct, | ampere {Triad F.40X or
equivalent)

YI—6J4

Y2, 3, 4, 5—6ACT

¥6—5Y3-GT

Y71—-4Y6-G

Y¥8—45J7

V9—0A2

Pilot lamp, No. 47

Chassis

Miscallaneous hardware

Fig. 2——1It takes nine tube- and two erystal diodes to give the ac vivin its accuracy.

bination with resistors R14 thirough
R21 veduce transients in tke input cir-
cuit when changing ranges, and reduce
waiting time. Trimmer capacitors Cl11
through C15 ave adjusted during cali-
bration to compensate for stray capac-
itance in the attennator. The attenuator
is constructed on a five-gang eight-
position steatite switch, and details ave
shown in the photo. Unused sections
are disabled by removing the rotor.
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A two-pole eight-position rotary could
have been used, hut it would not allow
for easy attenuator constructicn. All
components are mounted on the switch.

A 6J4 triode is the input cathode
follower, because of its unusually high
transeconsluctance—12,000 gmhos. The
special ¢’reuit msed to obtaim the grid
bias on the €J4 reduces the noise
figure® and illustrates the many special
precauticns used to obtain the low

www.americanradiohistorv.com

noise figure. Heater current required
by the 6J4 is less than that for a 6AC*%,
and the 6J4 heater is shunted by RS
to allow series connection of the tubes’
heaters. The grid circuit has a small
resistor near the tube socket to prevent
parasitic oscillations when the input is
short-cireuited.

Video amplifier
The video amplifier consists of four
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Low HIGH
FREQ FREQ
__RIR2 __CI
ATTENUATION = TR
cz
© V- o
R2
INPUT RI =CI QUTPUT
° o
RICi=R2 C2

Fig. 3—How to determine component

values for a frequeney-compensated
attenuator.
6AC7 stages. The 6ACT’s are used

because of their high transconductance
and low noise figure. The first two
6ACT’s have a dc heater supply. The
cathodes of the second, third and fourth
video amplifiers are grounded divectly
to reduce hum and noise. This also
removes any complex impedances in
the cathode circuits, which tend to pro-
duce degeneration at low frequencies.

A collective back-bias arrangement
provides the required negative grid
voltage.” Each grid is returned to a
comnion negative voltage source pro-
vided by the center tap of the plate
power transformer winding. This volt-
age is proportional to the total current,
and in this way a collective self-bias
source is maintained. This design is
responsible for the complete absence
of hum in the video amplifier.

The screen grids of the 6ACT’s are
supplied through large screen drop-
ping resistors from the voltage-reg-
ulated supply to reduce changes in
transconductance due to changes in
line voltage. Very large screen bypass
capacitors keep degeneration and phase
shift small at low frequencies. The
cost of electrolytic capacitors is small
and “bargain” units may be used here.
If their quality is questionable, bypass
each one with a .01-uf ceramic unit to
eliminate high-frequency inductance
effects. These capacitors, not shown in
Fig. 2, were used in the finished vtvm.
They ave visible in the bottom view of
the video amplifier. They are coded

Ve

-~ ; !

CI9
i

N

R22
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with the number of the bypassed elec-
trolyvtie and the suffix “a”.

The coupling between stages involves
R-C networks called Bode networks' to
control phase shift and attenuation,
for stability with negative feedback.
These networks are the result of many
trials and calculations, and should not
be varied. The balance between fre-
quency 1vesponse and phase shift is
delicate when applying 30 db of nega-
tive feedbuack around four stages with
a bandwidth of 10 mec, and the design
is vindicated by the final result.

The final 6AC7 stage has a high
plate load resistance—15,000 ohms. It
is shunted by the relatively low imped-
ance of the meter circuit. The meter-
circuit current is thus equal to the ac
tube current, which is equal to the
transconductance multiplied by the ac
grid voltage. The current is rectified
by the two germanium rectifiers and
applied to the meter circuit as pulsating
de, filtered by C37. The two half-waves
of current are then recombined by
capacitors C35 and C36, and applied
to R45. The negative-feedback voltage
is taken from Rd45. Being familiar with
negative feedback, we realize that this
tends to keep the voltage across R45
constant. This voltage is merely a
measure of the current through the
meter cireuit, and thus the feedback is
actually negative current feedback.
The tendency to maintain constant cur-
rent through the meter circuit by nega-
tive current feedback results in a very
linear scale vregardless of changes in
the rectifier’s forward characteristics
with applied voltage. Feedback is
adjusted with R47, and the voltmeter
gain is adjusted during calibration by
R47. C39 corrects the negative feed-
back at higher frequencies to improve
frequency response.

Capacitor C39 consists of a 9-180-
ppf trimmer in parallel with a 200-
upf mica. However, in my unit the
trimmer is adjusted for maximum
capacitance and the total value of the
combination is 380 upf. Due to differ-

A look under the
video amplifier
chassis.

The attenunator is
in a chassis of its
own.
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ences in construction and tubes, a
different value may be required. The
outside limits to the value you may
need in the meter you build arve 40 puf
and .0015 uf. For best results try a
170-780-ppf trimmer as a start. The
chances are the value you need will be
within its range.

The first 6AC7 stage has a small
grid-isolating resistor R61 to prevent
parasitic oscillations at high fre-
quencies.

The power supply is straightforward
in design and construction and will not
be discussed in detail. A separate chas-
sis is used for the power supply to
isolate unwanted signals and to facil-
itate adjustment and repair. I used a
power transformer from an old Atwater-

Kent and two 6.3-volt heater trans-
formers. However, you can use the
arrangement shown in the schematic

for greater convenience.

Construction hints

Construction is not critical or tricky
and the layout may be modified for
special requirements. The layout shown
in the photos is recommended for gen-
eral use. Input capacitance can be ve-
duced slightly by placing V1 closer to
the input terminals, and is recom-
mended. A separate, totally enclosed
chassis for the attenuator and cathode
follower is a necessity to reduce hum
pickup in the high input impedance.
Placement of circuit components is not
critical, although normal precautions
should be taken.

The attenuator resistors are the only

precision components requived; all
other components are normal 10%
tolerance. Some attenuator resistor

values are not stock items, but may
be made up as combinations of stock
values. Use a heat sink when solder-
ing precision resistors to prevent a
permanent change in vesistance due

to heating. Broad limits are possible
on all electrolytic capacitors and near-
est available values may be used.

The custom appearance of the indi-

e B Bt i G i S
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METER LIGHTS

cating meter is obtained by using a
standard 4%-inch Triplett 0-1 milli-
ammeter. The unwanted lettering is
removed from the meter scale by gently
rubbing with a small cloth dampened
with acetone.

Two sets of scale numerals should
be uapplied to match the attenuator
ranges. Appearance may be further
enhanced by drilling two small holes
through the back of the meter and in-
serting two small pilot lights. These
holes must be drilled with a hand drill,
being extremely careful not to damage
the delicate meter movement. Orient
the meter so drill chips fall away from
the suspended coil and pivots.

Use decals to label the front of the
instrument and give a professional
appearance. The clear birech wood cabi-
net is assembled with screws and glue.
Give the sanded surface several coats
of clear lacquer, until it is glossy. The
finished instrument is very attractive,

and professional in appearance and
performance.
Adjustments and calibration

Now that the instrument is com-

pleted, it must be adjusted to make
measurements. After a 30-minute warm-
up, adjust:

1. The voltage-regulated supply. Set
R57 for 300 volts at the cathode of the
6Y6-G.

2. Heater voltage. Trim R59 to get
18.9 volts de at C45 and C46.

3. Grid bias in video amplifier. Rotate
R49 until —2 wolts is obtained across
C40.

This completes the adjustments, and
all voltage measurements are with
respect to chassis ground. It may be
necesary to repeuat these twice.

Calibration is more difficult, and in-
genuity is required if laboratory stand-
ards ave not available. Get a 60-cycle
source that is within the voltmeter’s

range and the most accurate meter
available. With the appropriate meter
scale and range setting adjust R47

until the voltmeter reads the same as
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ci19 The finished
chassis has a
professional

look.

c20 cI7

Under

chassis.

the calibrating voltmeter used as the
“standard.”

The attenuator trimmer capacitors
require a frequency source above 3 me
with a variable output. The required
steps are:

1. Set the voltmeter range switch to
.005 volt. Adjust the output of a signal
generator, set hetween 3 and 10 me and
connected to the voltmeter, so the volt-
meter reads full scale.

2. Without changing the signal gen-
erator’s output, set the voltmeter range
to .01, and adjust trimmer capacitor
C11 until the output meter reads half
scale (.005).

3. Adjust the signal generator’s out-
put until the voltmeter reads full scale.
Now set the voltmeter range switch to
.05, and adjust C12 until voltmeter
reads .01 volt.

4. Adjust the output of the signal
generator until the voltmeter again
reads full scale. Set the meter to 0.1,
and adjust C13 until voltmeter reads
half scale.

5. Increase signal generator output
for full-scale reading. Change voltmeter
range switch to 0.5, and adjust C14 to
read 0.1 on voltmeter.

6. Finally, increase signal generator
again to give full-scale deflection, and
change the voltmeter range switch to
1 volt. Adjust C15 for half-scale read-
ing.

This completes the attenuator ad-
justments, and the attenuator should
be independent of frequency.

High-frequeney ealibration is the
final adjustment necessary before use.
Set the signal generator at 7 me and
the output at 1 volt. The output may
be measured at this level and fre-
quency by using a simple dicde recti-
fier probe and an ordinary de vtvm.
The 1-volt output is applied to the
input of the voltmeter, and C39 adjusted
to give a full-scale reading on the 1-
volt range. The voltmeter is then placed
in the cabinet, and is ready for use.

Occasionally, due to a 6ACT with an
unusually high transconductance, the
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the
power-supply
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video amplifier’s gain requirss more
than 30 db of negative feedback for
correct calibration, and any attempts
to reduce the gain, by adjusting R47
for correct calibration, may result in
violent circuit oscillation. Paerty placed
components can also cause woscillation.
The stability margin for this voltmeter
is only 6 db and is ideal for flat re-
sponse. Changing circuitry 's not ad-
vised as a solution, and the bes: method
to correct this trouble is to inciease the
bias on the 6AC7 tubes by adjusting
R49 until oscillation ceases. In this
manner, the total gain may be adjusted
for 30 db of feedback.

Input attenuators and probes

The reader may wonder why the top
range of this ac vtvm is only L0 volts.
Why not higher? The reascn is simple.
It is better to add attenuation by an
external attenuator or by a probe, and
achieve an even higher input imnedance.
A 100X attenuator could kave been
placed in the grid circuit of the input
cathode follower to get ranges 100 times
those on the present range switch, but
the input capacitance would still be
approximately 20 uzuf. However, with an
external probe attenuator, the input
capacitance can be made as small as 2
or 3 uuf.

Probes and external attentvartors are
more versatile, and are necessary at
high frequencies to prevent =tanding
waves in the leads. Attenuators and
probes may be designed and corstructed
as in IFig. 3.

For frequency-independent attenu-
ation, R1C1 — R2C2. The designer
must include the input capacitance and
resistance of the voltmeter as being
in parallel with R1 and C3. Also, in
the case of probes, the capacitance of
the cable must be added to C1. END
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using SCOPE PROBES

Like « diode tube, « single
probe won’t handle all jobs.
Knowing where and when
to use what probe speeds
servicing

By ROBERT G. MIDDLETON

RADIO-ELECTRONICS TELEVISION CONSULTANT

ITHOUT question, the oscilloscope is among the

most essential instruments used in TV trouble-

shonting. Most technicians have little difficulty in

operating their scopes with divect test leads, but
scope probes often lead to questions.

Field experience proves that some technicians are con-
fused when it comes to which probe to use in a specific ap-
plication. This article will clarify that question. In general,
scope probes extend the applications of a service scope
into high-frequency, high-impedance and high-voltage cir-
cuits. Without suitable probes, scope applications are seri-
ously limited.

The better grades of probes are adjustable, so their char-
acteristics can be matched to various scopes. Thus, better
low-capacitance probes have service adjustments for both

A 1ypical scope demodulator probe.

probe resistance and capacitance, and the capacitance-di-
vider probe for probe capacitance. Accordingly, these
probes can be adjusted for accurate operation with any
modern scope.

A demodulator probe does not require a service adjust-
ment, since no attenuation factor is involved and the probe
responds upon the basis of the peak-to-peak voltage of the
applied signal. The total output from a demodulator probe
is applied directly to the scope input terminals.

HIGH-VOLTAGE CAPACITANCE-DIVIDER PROBES

{Also termed High-Voltage 100-to-1 Divider Probel

A probe that extends the permissible
input voltage rating of a scope to 10,000
peak volts is the high-voltage capaci-
tance-divider type. Without such a
probe, a service scope typically with-
stands only 600 peak volts before wave-
form distortion starts. Excessively high
input voltages will damage a scope’s
input circuit unless a suitable probe is
used.

A high-voltage probe of this type is
usually designed for 100-to-1 attenua-
tion. Thus, if a 10,000-velt waveform is
applied to the probe, the scope receives
1/100 of this voltage, or 100 wvolts,
which is well within the capability of
the wvertical amplifier for undistorted
reproduction. The probe can be used to

IX2-A

T0
INPUT SCOPE

P

7 :
TRIMMER 100 uuf MAX

advantage at the plate of the horizontal
output tube to check the peak-to-peak
voltage of the flyback waveform and to
compare its shape with the service data
specifications for the receiver.

When measuring peak-to-peak volt-
ages, the operator adds two zeros to
the scope calibrating factor when the
probe is used and no recalibration is
required. It is clear that use of decimal
attenuation factors in such probes
greatly speeds up practical applica-
tions. Of course, the probe must be used
with an up-to-date scope which has a
step attenuator calibrated in intervals
of 10 (X1, x10, x 100, ete.).

A 100-to-1 capacitance divider probe
can be used also to check the waveform

Circuit
This is a high-voltage ac probe, designed to
operate at input voltages up to 10,000 peak
volts. The 1X2-A tube serves as a small high-
voltage capacitor. The trimmer is used to
calibrate the probe for 100-to-1 attenuation.

and peak-to-peak voltage at the cathode
of a damper tube, across the horizontal-
deflection coils and similar high-voltage
points.

There is one limitation in the use of
a capacitance-divider probe which must
be recognized—the probe is not suitable
for checking 60-cycle sweep circuits.
At 60 cycles, the resistive component
of the scope input circuit becomes ap-
preciable with respect to the reactance
of the probe and, since the capacitance-
divider probe is uncompensated, its use
must be restricted to hovizontal-fre-
quency cireuits. However, this is not
a matter for practical concern, since a
10-to-1 probe will handle the operating
voltages of vertical-frequency circuits.

Applications
Probe can be used to check waveforms and
peak-to-peak voltages &zt the plate of the
horizontal output tube, cathode of damper
tube and across horizontal deflection coils.
Should be used in horizontel-frequency circuits
only. Distorts 60-cycle (vertica!) waveforms.

LOW-CAPACITANCE PROBES

{Also termed High-lmpedance or 10-to-1 Attenuating Probel

A low-capacitance probe effectively
increases the input impedance of the
scope input circuit. This lets you test
high-impedance cireuits without undue
loading and the resulting waveform
distortion incurred when direct test
leads are used in this type circuit. For
example, many synchronizing circuits,
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such as the popular Synchroguide phase
detector, have high internal impedances
and using a low-capacitance probe lets
you adjust such circuits more accu-
rately than otherwise possible.
Low-capacitance probes are usually
adjusted to provide an impedance step-
up of 10 times. Concurrent with this

www.americanradiohistorv.com

provision for high input impedance is
a loss of signal, also of 10 times. In
other words, signal strength is traded
for stepped-up input impedance. How-
ever, the bargain is a good one, as the
available signal is usually much greater
than required for full-sereen deflec-
tion, while a higher input impedance is

RADIO-ELECTRONICS
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often required for an undistorted wave-
form display.

The attenuation factor of 10 is chosen
so the scope’s basic calibration factor is
retained, whether or not the low-
capacitance probe is used. If the low-
capacitance probe is connected to the
scope’s input, the operator merely adds
one zero to his calibration factor and

TRIMM.ER l?#f MAX

j J

peak-to-peak waveform voltages can be
measured without recalibrating the
scope’s vertical amplifier.

A low-capacitance probe is also valu-
able for checking signal levels through
a video amplifier, as it keeps you from
loading the peaking coils excessively.
Tests can be made at either the plate
or the grid of a video amplifier tube.

Circuits

When C is set at 1/9 the input capacitance
of the cable and scope, and R is set at
9 times the scope's input resistance, the probe
has 10-to-I characteristics—the input resist-
ance becomes 10 times higher and the input
capacitance [0 times lower than
direct cable is used to the scope's
terminals.

when a
input

“ic
COAX
INPUT 0
S SCOPE
MINIATURE
— o
TRIMMER 154 MAX
RI coAx
SaMEG TO SCOPE
INPUT R2
e
2 MEG
MINIATURE

Value of RI principally determines the probe's
input resistance. A 5-megohm metallized-film
resistor is suitable for probe construction.
Potentiometer R2 is adjusted to provide 10:1
signal attenuation at low frequencies and C
to provide 10:| attenuation at high frequen-
cies. The scope input capacitance is reduced
to 1/10 by use of the probe, but input resist-
ance is multiplied by a factor less than 10.

TRIMMER ISpuf MAX

5.1 MEG
TO SCOPE

INPUT %

MINIATURE

TO SCOPE

A i

COAX

<
INPUT ::R TO SCOPE

e

Because the input capacitance of a scope
may be about 20 uuf, while the input capaci-
tance of the cable may be about 100 upf, it
is clearly advantageous for the scope user to
employ low-capacitance coaxial cable with the
probe.

e

A low-capacitance probe is sometimes simpli-
fied by using fixed values for both RI and R2.
This arrangement makes it possible to obtain
high-frequency compensation, but low-fre-
quency compensation is correct only with
the scope for which the probe was designed.

Maximum simplification of the low-capacitance
probe is shown here. Fixed values of resistance
and capacitance are used, and proper com-
pensation at low and high frequencies can be

obtained only for one particular scope.

NOTE: Low-capacitance probes can be used properly only if the scope has
a step attenuator which has the same input resistance and cspacitance on each
step. Most modern service scopes have satisfactorily constant input impedance

on the XI, XI10, X100 and X!,000 steps.

TEST INSTRUMENTS

When testing at the picturs tube, the
most accurate waveform reproduction
is obtained by unplugging the picture-
tube socket and inserting the probe tip
into the video-signal socket terminal
(grid or cathode). The input capacitance
of the probe substitutes for the input-
capacitance of the CRT, and nearly
normal load conditions are realized.

Applications

Because the probe has 10 time: tigher input
impedance than a direct cable, 't s sometimes
called a ""high-impedance” proke. The 10-to-1
factor is not always provided, but ic preferred
to facilitate peak-to-peak voltmce measure-
ments with a calibrated scope. The 10 o-l
probe imposes a 90% loss on the signal ap-
plied to the scope.

This arrangement is similar to the Foregoing,
except that a fixed resistor is u.ed in series,
and the potentiometer is placed in shunt.
Better compensation [better squar=-wave re-
sponse is obtained with this artancament) at
the expense of slightly greater complexity.

i S

Low-capacitance coaxial cable may be diffi-
cult to obtain, but may be corstructed by
stripping the central conductor ou* of a length
of RG-59/U cable and threading a No. 36
copper wire through instead. Thi: arrange-
ment drops the cable input capacitance to
about I/g its nominal value. Atteruation factor
is still 10:1, but the input capazitance is very
much less.

To illustrate the low-frequency consideration,
good low-frequency compensatizii = obtained
when R2 equals 357,000 ohms, provided the
scope's input resistance is | megchm. How-
ever, this is not always the case—s scope may
have as little as 500,000 ohms inpu- resistance
or as much as 3 megohms.

e i s w i

S e 11200 g

Compensation error which resuts when this
type of probe is used with variouz icopes can
be made less serious by using = :mall value

of resistance for R, and a high =able capaci-
tance. This is a "brute-force’ arrangement
in which compensation is approx riated at a
sacrifice of input impedance advan-age.

VARIOUS DEMODULATOR PROBES

{Also called Detector, Crystal, High-Frequency, RF or Travelling Detector Probe!

The photo shows a typical demodu-
lator probe. This tyvpe of probe lets you
use a scope in higher-frequency cirecuits
than otherwise possible. Popular uses
for the demodulator probe are signal
tracing in if amplifiers, display of sin-
gle-stage if response, display of video
amplifier response curves and display
of bandpass amplifier response in color
television receivers.

There is a practical limitation in the
application of a demodulator probe. Re-
member that waveforms of more than
50 volts peak to peak tend to produce

APRIL, 1959

pattern distortion, while outputs in ex-
cess of 100 volts peak to peak can im-
pair the sensitivity of the crystal di-
ode or burn it out completely.

A demodulator probe used with a
scope must have several special fea-
tures. Unlike a probe designed for a
vtvm, a scope demodulator probe must
rectify the rf component of the wave-
form and it must pass the modulation
envelope of the signal to the scope’s
vertical amplifier. Accordingly, 2 scope
demodulator probe must have optimum
filter characteristics to meet the service
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applications for which it is irtended.

The probe shown on page 36 has a
voltage-doubler configuraticn in the
crystal-diode network to provide maxi-
mum sensitivity. With such a probe,
you can trace if signals back to the
tuner output, provided a r=asonable
signal input is applied to the veceiver’s
antenna input terminals. When a
strong TV station signal is not avail-
able, the output of a sweep generator
is useful for signal tracing.

The demodulating capability of such
probes is somewhat limited, due to the
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appreciable input capacitance of serv-
ice scopes, and this point should be
clearly recognized so the receiver is
not unjustly blamed for limitations of
probe response. The demodulating ca-
pability of the probe permits good re-
production of a vertical sync pulse,
but only partial reproduction of a hori-
zontal syne pulse. Hence, signal-tracing
procedures should always be followed
with the scope deflection rate set to 60
cycles (or 30 cycles), and the obseciva-
tions based upon the observed display
of vertical sync pulses.

To display a bandpass amplifier re-
sponse curve, the fundamental require-
ment is that the probe be capable of
displaying a 60-cycle square-wave en-
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, o
IN34-A
R2
'_
270ppf

INPUT TO SCOPE

IN34-A '

COAX

270[‘}" ]N34‘A
1 D

TO SCOPE

-0

s i

270""f|N34'A(2) COAX
—>—t 14 —
220K =
INPUT e 0 SCOP
270ppf T
-
SPECIAL
22K LOW-CAPACITANCE
COAX
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SWEEP 8
MARKER

GEN SCOPE

BANDPASS
AMPL

Fig. 1—Test setup for checking band-
pass amplifier response in a color TV
receiver,

velope without distortion. The probe is
capable of this response, and hence the
test setup shown in Fig. 1 provides an
accurate check of bandpass amplifier

Circuits

Simplest form of demodulator probe, made
up of a germanium diode in series with the
shielded input cable. The input cable serves
as a charging capacitor. A series-detector
arrangement, providing half-wave rectification.

A general-purpose demodulator probe. The
detector is arranged in shunt, with a 270-uuf
charging capacitor. The shielded input cable
is isolated from the high-frequency circuit in
the probe by a 220,000-ohm resistor. Half-

wave rectification is provided.

This arrangement for a demodulator probe is
the same as the preceding version, except that
the diode is shunted by a 100,000-ohm re-
sistor. When a diode with a high front-to-
back ratio is used, the shunt improves the

probe's demodulating capability.

i

Demodulator-probe arrangement using a se-
ries detector, with a 10,000-chm shunt on both
sides of the diode and no cable isolation.
Sensitivity is moderate, and demodulating
capability is considerably greater than for the
foregoing types of demodulator probes. De-
modulates horizontal sync pulse satisfactorily.
This arrangement is used in a voltage-doubler
demodulator probe, sometimes called a peak-
to-peak high-frequency probe. The probe net-
work provides full-wave rectification and cor-
respondingly greater sensitivity, compared
with a half-wave probe.

Wide-band demodulator probe, with high-fre-
quency compensation for reproducing enve-
lope frequencies up to 4 mc. The input cable
to the scope is of special low-capacitance con-
struction having an outer diameter of !/
inch and a No. 40 central conductor.

Fig. 2——Typical bandpass amplifier re-
sponse curve obtained with the test set-
up in Fig. 1.

response in a color TV receiver, with
the result shown in Fig. 2.

Applications

Arrangement is simple and economical, but
has limited demodulating capability — hori-
zontal sync pulse is greatly attenuated and
distorted, although vertical sync pulse is de-
modulated withoet severe distortion. Input
cable is not isolated from the probe network
and operates as a resonant stub at various
high frequencies, which makes the probe ap-
pear insensitive at certain radio frequencies.
This type is not resonant at radio frequencies
and provides uniform sensitivity. Sensitivity is
less than that of doubler types, but its cutoff
frequency is considerably higher than that of
a doubler probe. The series charging capaci
tor permits using it in signal circuits where
some 60-cycle hum voltage may be present.
Vertical sync pulses are demodulated reason
ably well, but horizontal sync pulses are
greatly attenuated and distorted.

Demodulating capability cannot be extended
indefinitely by lowering the value of RI, be-
cause a limitation is imposed by the time con-
stant of R2 and cable capacitance. It is not
practical to reduce tbe value of R2 appreci-
ably because cable capacitance then imposes
an excessive capacitive shunt across the diode
and reduces the detector efficiency.

Chief disadvantage of this probe arrange-
ment is lack of rf isolation between the cable
and the probe network. Therefore, the probe's
sensitivity will appear quite good at some
radio frequencies, but poor at others. The
series input capacitor provides good rejection

of 60-cycle hum voltages.

Mt

Demodulating capability is not greater than
that of conventional half-wave types and
horizontal sync pulses are greatly attenuated
and distorted. Vertical sync pulses are rea
sonably well demodulated. The frequency cut-
off is only about half as high {about 100 mc]
as that of typical half-wave probes.

T S

To obtain the 4-mc bandwidth of output signal
from the probe, the scope’s input capacitance
must be maintained very low (not over 10
puif). This necessitates bypassing the step at-
tenuator and applying the cable output direct-
ly to the grid of the cathode-folllower input
stage. The probe's sensitivity is much less than
that of the narrow-band probes shown above.

i

NOTE: The input resistance of all service demodulator probes is relatively low and the input capacitance

is appreciable. For this reason, the

robe tends to load signal circuits in which it may be applied, and the

user must be aware of this limitation to avoid the possibillty of drawing false conclusions in some test

situations.
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SIMPLE CAPACITOR

CHECKING fl\

METHOD

Simple circuit plus multimeter
make aceurate test instrument

By GEORGE P. PEARCE

OR several years I have been test-
ing capacitors by measuring the
current flow through them when
connected in a 120-volt 60-cycle
line and calculating the capacitance by
the standard formula. I never liked the
idea although it gave very good results.
The trouble was that while testing I
was pestered with the disturbing
thought of what would happen to the
delicate and expensive 50-xa meter in
my multitester if the capacitor under
test should puncture or short—a flip,
a puft of smoke and no meter. I finally
decided to build a capacitor checker for
testing a wide range of capacitances,
one that could not possibly damage my
expensive meter even if a capacitor
should short while I read the meter.
The circuit is shown in the schematic
diagram. The potentiometer permits
obtaining the exact voltage required for
any test on capacitors from .00025-
10 wf. My junkbox supplied all the
items needed to assemble the checker,
except the steel cabinet which I bought.
The transformer has a 270-volt sec-
ondary with taps at 120, 30, 8 and 1.5
volts. I happened to have a burnt-out
power transformer so I pulled it apart,
cleaned the steel laminations, wound
the coil for the above voltages and re-
assembled it. The amount of secondary
current required is very small so fine
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VOLTACE
SELECTOR ~

DPST SWITCH

wire can be used. I had some No. 33
enameled copper wire on hand and used
this for the secondary winding.

(A tube tester transformer has all
the voltages but 270. Readers wishing
to wind their own transformers would
be well advised to pick up one in good
condition—from the junkbox, prefer-
ably—with a secondary of ronghly the
required voltage. The filament wind-
ings and half the secondary can then
be removed and the other taps obtained
by winding some of the secondary wire
back on again. The center tap will
then become the common lead, with
270 volts on one side and the tapped
winding from 1.5 to 120 volts on the
other. The number of turns needed per
volt can be learned by counting the
turns on a filament winding and divid-
ing the figure by the voltage of the
winding.—Editor)

To obtain the testing range I used
five voltage scales on my multitester:

PWR TRANS
SA 1/25W NEON 270V

T0 VOLTMETER

—®
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TO
VOLTMETER

PUSHBUTTON

NEON LAMP

Front-panel view showing all controls.

250, 100, 25, 3 and 1. I wound the
transformer for a higher vaoltage in
each range so that even du ing the
lowest house voltage I would be able
to get what was necessary. This is
where the potentiometer is so valuable.
All that has to be done is to set the
selector switch to the neares: higher
voltage. Then, with the poteniioneter,
reduce and adjust the voltage to the
meter to the exact amount needed for
a given range.

Operating the checker

Suppose the transformer is set to
deliver exactly 250 volts to tke multi-
tester. If. say, a .001-uf capacitor is
placed in series in one of the leads to
the meter, the reading will ro longer
be 250 volts but something less. It is
best to read this deflection or the uni-
form scale which has the most divi-
sions. On my meter there iz a scale
divided into 50 spaces that 1 always

|—power transformer with tapped secondary (see
text); |—5-position selector switch; 1—pushbutton
switch, normally closed; 1.5-amp fuse and holder;
|—5,000-ohm 1-watt potentiometer; |—22C 000-ohm
resistor; |—1/25-watt neon lamp and hoider; 2—
alligator clips; |—cabinet.

Schematic of the capacitor checker.
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TO VOLTMETER
220K L5

CAPACITOR

NEON LAMP

VOLTAGE
SELECTOR

POWER

Layout of capacitor checker parts.

use when checking capacitors. On this
scale, with 250 volts potential, I get
a deflection of 4 divisions when testing
a .001-gf capacitor, about 0.7 division
for a .00025-4f capacitor and 46 divi-
sions for a .03-uf unit.

By providing a table based on these
and other readings the value of any
capacitor from about .00025 to .05 uf
can be determined immediately in the
250-volt range. If the capacitor to be
tested is larger than .03 uf, say .07 uf,
then it cannot be tested at 250 volts
because the ncedie deflection would be
too small to give an accurate reading.

This difficulty can be easily overcome
simply by taking the next lower voltage
from the transformer (in my case, the
120-volt tap) and then carefully adjust-
ing the potentiometer to give full-scale
deflection. Readings on this scale can
be taken on capacitors ranging from
about .001 to 0.1 uf, on the 25-volt scale
from .005 to 0.2 uf, on the 5-volt scale
from .03 to 1.2 uf and on the 1-volt
scale from 0.5 to 10 uf. It does not mat-
ter what the scale ranges are on your
multitester or even a simple high-
resistance ac voltmeter, you can make
vour calibration to suit.

When the capacitor to be tested is
placed between the alligator clips (see
diagram), it is shorted and the meter
reads the transformer voltage. Pushing
the test button removes the short and
places the capacitor in series with the
circuit so you can take the capacitor
reading. Release the button and check
to see that the voltage has not changed
while testing. You now have a simple
method of getting an exact voltage
across the terminals of the capacitor
under test and reading the meter deflce-
tion. You know that any other capac-
itor that gives the same deflection under
the same voltage will have to have the
same capacitive reactance (and capac-
itance). Thus you can equate the scale
divisions with microfarads. This is
your test scale.

It is possible to calculate the exact
reading for every capacitor within the

40

range of the multitester, but it is a
lot of trouble. It is easier to just pick
up a couple of dozen good fixed capac-
itors from .00025 to about 10 uf and,
onc by one, get the readings at the
various voltages. Then make a table
similar to that shown. When testing a
capacitor, should the needle just barely
dip, you will have to turn to a lower

voltage. If the needle swings too near
zero, you will have to use a higher
voltage. The alligator clips are very

TYPICAL CAPACITOR RATINGS ]‘
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handy for they bite onto almost any
kind of capaecitor connection. If a
capacitor should suddenly short, no
harm will come to the meter—it will
simply swing to full deflection and
stay there.

Because the test voltage at times is
as high as 250 it is advisable to open
the line switch when clipping to a
capacitor. When checking a pile of
capacitors, one is apt to become con-
fused and either snap the switch twice
or not at all so to be absolutely safe T
included the little 1/25-watt neon lamp
in the primary circuit so it would glow
whenever the primary circuit was en-
ergized.

END

N EXT—I

MONTH

Golden Ears or Bats’ Ears?

Is the widely touted frequency response of

modern high-fidelity audio equipment necessary
—or useful? This and some other fetishes of
hi-fi are discussed—and demolished—by George

Fletcher Cooper.

Water Is the Trigger

A 1-transistor alarm that
senses rain and actuates
a relay to shut windows
and doors, or warns sleep-
ers of rain. It can also
be adjusted to act as a
humidity alarm or relay.

Tube Changers and “tube changers”

Depending on whether
knows what he is doing or not, tube changing can
be the quickest and best service technique or it
can be worthless. The Old-Timer distinguishes be-

the service technician

tween tube changers and Tube Changers.
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ABC's of MOBILE RADIO,
© ©

Part 11I—Circuitry
special features of mobile

and

radio equipment

By LEO G. SANDS

LL makes of mobile equipment are
essentially similar: the trans-
mitters must conform to the
same FCC technical standards

and the receivers must have competitive
characteristics. They do differ in eir-
cuitry, special features and styling.

Mobile equipment

A mobile unit is a radio station on
board a vehicle or one catried by a
person. A typical mobile unit consists
of a transmitter and receiver with their
power supply, an antenna system, hand
microphone or handset, speaker, control
head and interunit cabling. The trans-
mitter, receiver and power supply are
usually housed in a single sheet-metal
case, forming a package often called a
‘“communications unit,” which is mount-
ed in the trunk or under the dash of a
passenger automobile (or in a box or
other protective enclosure when in-
stalled on a truck).

Some manufacturers have weather-
proof cases for radio units that will be
exposed to the elements. Sometimes the
radio is installed without an external
protective enclosure when used indoors.
The control head, speaker and miero-
phone are installed near the driver.
Mobile communications units installed
under the dash of a vehicle are gen-
erally provided with a built-in speaker,
and the controls are mounted on the
front panel.

The transmitter, receiver and power
supply may be on individual chassis
strips fastened together or combined
on a single chassis. Sometimes, there is
more than one receiver strip and, in
some sets, space for selective-calling
decoders or auxiliary audio amplifiers
is provided. In some early sets, the
transmitter and receiver were packaged
as separate units.
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New 450-470-me mobile
radio developed by Ben-

18+ nett Laboratories is an
AM unir.
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Fig. 1—Unique phase modulater used in the
Bendix Dyna--Com 1V14A for the 25-54-me band.

Mobile units are also available for
the 1.5-8.0-mc portion of the radio
spectrum. Operation at these relatively
low frequencies is restricted to certain
industries and governmental agencies
which have special need for longer-
range communication than is normally
available in the vhf and uhf bands.

These medium-frequency mobile units
are AM whereas most vhf and uhf
equipment are FM. AM vhf sets, com-
patible with aviation radio systems,
are used on land vehicles in airport
utility applications and are operated
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in the 118-134-mc aeronautical band.
Some low-power-industrial (LPI) units
for the 25-54- and 152-162-m1c bands
are also AM. Also using AM is a new
450-470-mc mobile unit recently devel-
oped by Bennett Laboratories.
Ordinarily, the mobile transmitter
and receiver are operated sequentially.
The receiver is left on so a s gnal can
be intercepted. A squelch cireuit silences
the speuaker except when a strong
enough signal to override background
noise triggers the squelch circuit and
activates the receiver’s audio amplifier.

M
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The receiver is disabled and the
transmitter turned on with the press-
to-talk button on the handset or palm
microphone. This also switches the
antenna from the receiver to the trans-
mitter. When the press-to-talk hutton
is released, the transmitter is turned
off and the veceiver turned on.

Rated power output of mobile trans-
mitters ranges from 0.1 to more than
100 watts. Most mobile units operate
interchangeably from either a 6- or
12-volt battery, although there is a
trend toward eliminating the require-
ment for 6-volt operation since modern
cars have 12-volt batteries. Mobile units
for on trains are genevally designed
for direct operation from 64 volts dc
though some operate from 117 volts ac
furnished by a de-to-ac rvotary or
vibrator type converter.

25-54-mc equipment

Because of its long-range capabil-
ities. the 25-54-mc band is popular and
used by nearly all who are eligible for
licensing in this band. Ignition noise
and skip interference, however, are
more of a problem than at higher
frequencies.

Most mobile radie manufacturers
build units for this band. Bendix Radio,
for one, makes bhoth wide-bund and
narrow-band mobile sets in 30- and
60-watt models. They can he operated
from either 6- or 12-volt batteries with-
out modification and are available with
vibrator or transistor power supplies.

The Bendix Dyna-Com 1V14A is a
narrow-hand model for operation on
any frequency in the 25-54-me range.
Output power is 30 watts. Frequency
stability of =.0037¢ is obtained without
a crystal oven while *.00067, stability
is realized when a temperature-con-
trolled crystal oven is used. Crystal
frequeney is multiplied 16 times by a
quadiupler and two doubler stages. A
single 6146 is used as the final rf
amplifier. In the 60-watt model, a pair
of 6146’s is used.

Bendix uses the unique phase mod-
ulator shown in Fig. 1. A 12AT7 dual-
triode serves as the crystal oscillator—
modulator. The audio modulating signal
is fed to the grid of one of the triodes,
causing hoth phase and amplitude mod-
ulation. The following class-C stages
erase the amplitude modulation, yield-
ing an FM signal at the transmitter’s
output.

The signal from the microphone is
amplified by one section of a dual-triode
whose output 1s fed to the second audio
amplifier stage through a dual-diode
limiter. The limiter, which uses biased
diodes, prevents overdriving the second
audio stage, effectively eliminating
overmodulation. A 50,000-ohm poten-
tiometer at the input of the second
audio stage may he adjusted to set
maximum frequency deviation to any
point between 0 and *15 ke.

The receiver employs a unique
double-conversion superheterodyne cir-
cuit. However, three, not two inter-
mediate frequencies are used. The out-
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put of the mixer is at 5.8 mc. The main
if amplifier and first and second limiters
are tuned to 262.5 ke. The second
limiter, however, also acts as a fre-
quency doubler. Its plate civeuit, tuned
to 525 ke, feeds a third limiter which in
turn feeds the discriminator, also tuned
to 525 ke. The frequency-doubling action
also doubles frequency deviation at the
discriminator’s input.

To provide *7.5-ke if bandpass and
more than 100-db attenuation of signals
*17 ke off frequency center, two 5.8-mec
filter networks are used between the
first and second mixers, and four 262.5-
ke bandpass filters in the main if
amplifier of narrow-band models. Nine
triodes and only one pentode are em-
ployed as amplifiers in the if section.
However, pentodes are used in the
three limiter stages. Most of the triode
if amplifiers are used in a grounded-
grid arrangement and are followed by
a cathode follower. Thus, the if trans-
formers are connected hetween two
cathodes rather than hetween plate and
grid as they would he in a conventional
pentode if strip.

The Bendix Dyna-Com low-band sets
have three separate chassis. One con-
tains the transmitter, another the vre-
ceiver, The power supply, receiver audio
output stage and transmitter speech
amplifier—limiter are on the third. All
three are in a single metal enclosure.

152—162-mc units

Much of the available so-called 152—
162-mc band equipment is also operable
in the 144-148-mc Amateur band as

well as the 162-174-mec Government
band.
This is true of General Electric’s

Progress Line. This equipment may be
packaged in various combinations in
ditferent size cases, as is true with
25-34-me G-E units, to meet individual
requirements.

G-E model 4ET21 transmitters are
rated at 50 watts output when operated
between 144-162 mc, and 40 watts from
162-174 me. The crystal frequency is
multiplied 24 times and frequency
deviation can be adjusted from 0 to

15 ke for wide- or narrow-band
operation. Deviation is automatically
regulated to prevent overmodulation.
Two-channel operation may be obtained
by adding a second crystal oscillator.
Four frequency-multiplier stages are
used, compared to three in G-E equiv-
alent low-band (25-54-me) equipment.
Otherwise the circuitry is similar.

In G-E model 4ER25 receivers, as in
low-hand G-E units, multiple-tuned cir-
cuits are used ahead of the rf amplifier
and hetween various stages. Separate
crystals are used for the first and
second converters (mixers). The first
if amplifier section is tuned to 8.7 mec
and the second section to 290 ke. Similar
circuitry is used in G-E low-band
receivers. The if filters may be re-
placed when converting from wide-
band to narrow-band operation.

Two limiter stages precede a Foster-
Seely tyvpe discriminator which drives
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both the audio amplifier and the squelch
circuit. In the squelch circuit, shown
in simplified form in Fig. 2, the higher-
frequency components of the noise
voltage at the discriminator’s output
when no signal is being received are
amplified and fed to a noise rectifier.
The dc output of the noise rectifier,
which is a voltage doubler, is fed to
the squelch tube. The grid of the squelch
tube is driven to cathode potential,
causing plate current to flow and
developing a large drop across the
plate vresistor. This bhiases the first
audio amplifier to cutoff, disabling it
and electronically muting the speaker.

When a strong enough signal is re-
ceived, the high-frequency noise compo-
nents are eliminated from the discrim-
inator output by the limiter stages.
The squelch tube no longer disables the
audio amplifier, because of the absence
of noise, the received audio signal is
amplified and heard through the loud-
speaker. Squelch threshold is set by an
external variable control.

The choice of 6- and 12-volt power
supplies which use vibrators or a
combination of a vibrator and a dyna-
motor depends upon transmitter re-
quirements. There are also transistor
power supplies. Smaller than their
electromechanical equivalents, they have
no moving parts.

For the 450-470-mc band

Several makers are turning out uhf
mobile units for the 450-470-mc¢ band.
Transmitter power is less significant at
ultrahigh and microwave frequencies
and range is limited move by obstruec-
tions in the signal path than by lack of
power. To get a significant extension in
range by raising transmitter power
would require a drastic increase, beyond

the capabilities of existing maobile
equipment.

When operating on the same fre-
quency, the man with the higher-

powered rig has the advantage that his
signal can sometimes capture receivers
within range, blanking out a signal
from a lower-powered transmitter.
This eapture effect occurs in FM sys-
tems. The stronger signal saturates
the limiter of a receiver, making it
insensitive to a weaker signal on the
same frequency. The stronger signal

RADIO-ELECTRONICS
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Fig. 3—This phase modulator is in the
Kaar Expeditor, 450-470-mc¢ transmit-
ter, It is shown in simplified form.

does not necessarily come from the
most powerful transmitter but could
come from a lower-powered transmitter
a short distance away.

While many uhf mobile transmitters
on the market can be loaded to as much
as 50 watts input to the final, Kaar
Engineering Corp. deliberately designed
its TR500 and TR501 Expeditor mobile
units for lower power. The transmitters
of these 450-470-mc mobile units are
loaded to 12 watts input to the final on
frequencies where more than 10 watts
is permitted and to 10 watts for use in
the Citizens band.

Actual field tests revealed that under
conditions when a 50-watt-input unit
provided 12-mile range, a 10-watt set
reached out to 10 miles.

Since a 10-watt set would provide
adequate range in urban applications,
Kaar designed a compact uhf mobile
unit which consumes very little battery

power, When transmitting, only 8.5
amperes is required (with 12.6 volts
de input) compared to 20 or more

amperes for higher-powered sets.

The transmitter, receiver and tran-
sistorr power supply are housed in a
single case. The model TR500 is in-
tended for mounting under the dash
or for use as a base station. It has a
built-in speaker, and the operating
controls are on the front panel. The
TR501, intended for trunk installation,
has an external control head, external
speaker and remoting cables.

The transmitter section employs nine
tubes. A new type, the 6939, is used in
the tripler and power amplifier stages.
It costs considerably less than tubes
used in these stages in earlier equip-
ment. Tests also indicate that it has a
greater life expectancy.

While many vhf transmitters employ
conventicnal coils and capacitors in the
vf tank circuits, resonant lines or
cavities are used in uhf transmitters,
lines tunable by trimmer capacitors are
used in the plate circuit of the tripler
and both the grid and plate circuits of
the power amplifier of this equipment.

Frequency stability is *.0025% in
standard models and, when a tempera-
ture-controlled crystal oven is used,
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stability is increased to =.001%. The
crvstal frequency is multiplied 24 times.

Fig. 3 is a simplified schematic of
the phase modulator. The audio signal
from the speech amplifier is fed through
a speech clipper to the grid of the
6BH6 phase modulator. This causes
the 1f signal being fed to the first
doubler to lead and lag in step with
the modulation. This changes the phase
of the 1f signal reaching the first
doubler, giving the effect of frequency
modulation. Potentiometer R1 can be
set to produce frequency deviation from
0 to a maximum of *15 ke.

Overmodulation is prevented hy a
speech clipper inserted between the

speech amplifier and the phase mod-
ulator. Fig. 4 shows the speech amplifier
and clipper sections of the transmitter,
The components have heen selected to
favor amplification of speech hetween

6BH6
SPEECH AMPL

220 upuf
¢
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ciated oscillator feed local-escillator
signal to the third mixer.

An adjustable L-C filterr assembly
between the third mixer and the 1,500-
ke if amplifier, normally supplied with
the equipment, provides adequate selec-
tivity for operating on a 100-ke channel-
spacing basis (100 db down at =100
ke). Another filter may be installed at
any time to provide adequate selectivity
for 50-ke channel spacing (100 db down
at =50 ke).

The squelch circuit is of the signal-
to-noise ratio type. activating the first
audio amplifier when background noise
is quieted by the presence of a signal.
An afc circuit automatically adjusts
the first and second mixer local-oscil-
lator frequencies to the incoming signal.
The afe correction ratio is & to 1 over a
frequency range of *20 kc; a switch
is provided for disabling afe ii desirved.

B+

12AX7
CLIPPER
10 PHASE
mOD

150K

220K y i
1K
B+ =

DEVIATICN
CONTROL.

Fig. 4—Speech amplifier and phase modulator circuitry of the Kaar TR500.

300 and 3,000 cycles. The clipper is a
two-stage cathode-coupled amplifier
which saturates when overdriven, limit-
ing the amplitude of the audio signals
reaching the modulator.

The receiver has 18 tubes. It employs
triple conversion using 50 me, 10 mec,
and 1,500 ke as intermediate fre-
quencies. Two 1f stages, employing
coaxial lines, precede the first mixer,
which delivers a 50-mc signal to an if
amplifier which feeds the second mixer.
One if stage at 10 mc feeds the third
mixer whose 1,500 ke output is ampli-
fied by two more if stages. Two limiter
stages precede the phase detector which
feeds audio to a two-stage audio ampli-
fier.

A single crystal provides local-
oscillator signal for both the first and
second mixers. The crystal signal is
fed through two tripler stages to the
first mixer and directly to the second

The afc control voltage is obtained
from the cathode of one of the diodes
of the unique phase detector (dis-
criminator) shown in Fig. 5. This
detector is sensitive to changes in phase
of the incoming if signal yielding the
audio component which is fed to the
audio amplifier.

The Kaay Expeditor is furnished with
either a transistor power supply for
12-volt de operation only o1 a aniversal
vibrator type supply for 1Z-volt de or
117-volt ac operation. The latter unit
permits using the same set as either a
mobile unit or as a base station.

So far we have examined several
types of mobile equipment. Units for
25-54-, 152-162- and 450-470-mc bands
have been described. Next month we
continue with details on porta»le equip-
ment, railroad radio, and AN operation
in the 118-134-mc¢ band. A few words
on antennas and a forecast of things

mixer. A separate crystal and asso- to come end the series. TO BE CONTINUED
1500 KC 6ALS
Rt PHASE DET
IS00KCSIG  —————— @ 220K 47K 220K
FROM 2ND LIM | IMEG _ TO AUDD
: AMPL
| VOLUME CONT
| x
TO SQUELCH
NOISE AMPL

Fig. 5—Phase detector in the receiver section of the Kaar TR300.
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You ean determine the distance to the ocean
Hoor with an echo sounder. But can you

tell someone how it works and

can you fix ome that comes

ECHO SOUNDERS for SMALL ™~~~
BOAT

HEN a person gets out in a

boat, the land may fade in

the distance and seem very

remote. Actually, it is never
very far away-straight down. Know-
ing just how far away this closest land
lies has always been one of the nav-
igator’s prime concerns. And nowa-
days, the term ‘navigator” means
about 30 million Americans. Use your
electronic skill to help these boatmen
keep track of the bottom, and you’ll
be aiding public convenience and safety,
and very likely helping yourself finan-
cially.

The first commercial echo sounders
were several-hundred-pound brutes scat-
tered in pieces throughout a ship, from
the bridge deck to the keel. To carry
one, a vessel had to be a thousand-
tonner, with an owner having money
to mateh. Today, a good sounder can
be bought with lunch money and carried
away under an arm. No toys, either,
are these. They will spot the bottom
as effectively as the big babies, and
even find fish.

The science of echo sounding began
with percussion devices, set in the hull
of a ship, that periodically sent out a
walloping burst of sound. An operator
equipped with a microphone, headset
and stop watch measured the interval
between the main bang and the echo
from the bottom. Sound has an average
velocity in salt water of 4,800 fps
(feet per second). If the bottom lay
2,400 feet below, the sound would re-
turn in 1 second.

In shallow water, it would take a
fast man with a stop watch to measure
this interval, so various clockwork
mechanisms were devised. One had a
depth-graduated dial which started
s = revolving when the sound was sent out.

« SIARE - The returning echo stopped the dial,
\A"«'?::“ and the distance to the bottom could
“~aim=” be read off. Primitive though it may
S ., seem, this basic scheme is so effective
that some variation of it is employed
in most echo sounders used today.

'ﬂl?ll It
g P

Bendix  recorder, Right: double type transducer, Left: power

z
i
%
cable, “stuffing tube” seals transducer cable passing through hull, ’._ . -
e
:
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The timer indicator

Ross Sportsman ccha sounder consists of indicator. poewer nnit aoad

transduger. £ 4 2 ¥ The heart of most modern echo
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Ross Labs transistor sounder uses permanently

installed or portable transducer.
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ELAC (Electroacoustic) echo sounder
showing recorded trace of bottom.

WW

sounders is a constant-speed ac motor,
which drives a rotating arm carrying a
neon hulb at its end. The circle de-
scribed by the neon lamp on this arm
constitutes the time base, and foot or
fathom (6-foot) ecalibrations are super-
scribed on a transparent cover.

The rotating arm also is fitted with
a contactor or magnetic keving arrange-
ment which initiates the sound pulse at
time zero. A returning echo causes the
neon hulb to flash, and the distance to
the bhottom is read off the scale. By
running the arm at different speeds,
the maximum range of the indicator is
made to be any desired value from
under a hundred feet to many thou-
sands.

Motor speed and accuracy depend
upon a carefully regulated power
supply, which converts dc power from
the hoat's battervies to ac. Two kinds of
power supply are used: the vibrator
type, which chops battery current into
square waves that are stepped up to
the motor voltage by a transformer,
and the more recent transistor oscillator
or chopper, which does the same thing
electronically.

Instead of indieating depths with a
flashing light, some instruments are
built to record the contour of the
bottom on a specially prepared sheet of
graph paper. In place of the revolving
arm an electrical stvlus on a motor-
driven belt writes vertically on the
slowly moving sheet of paper. At the
vreturn of each echo, the stylus burns
a mark, which is interpreted in terms
of depth from calibrations printed on
the paper. The result is a profile map
of the bottom over which the boat has
sailed. By comparing this with a
standard mnavigational chart, under-
water landmarks may be spotted, or
schools of fish.

One instrument, manufactured hy
Bludworth Marine, has an all-electronic
timing and indicating svstem. A multi-
vibrator flip-flop and integrating cir-
cuit allows current flow to build up
through a conventional meter 12 times
a second. The sound signal is sent out
in synchronization. If no echo is re-
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turned within the 1/12 second, the
meter will reach full scale. However,
when an echo is received, the integrat-
ing circuit is cut off, allowing only a
proportionate amount of the full-scale
current to tlow. Therefore, the angle
of needle deflection indicates the depth,
up to 200 feet.

The most elaborate instruments, used
on large fishing vessels or ocean-going
ships, use electronic timing circuits,
with depths indicated as a trace on a
cathode-ray tube.

Transducers

The next distinguishing feature of
an echo sounder is the transducer sys-
tem which sends the pulse of sound
downward into the water and receives
the echo. Some instruments have two
transducers—one for each function—
while others have one that serves hoth
for sending and receiving.

Magnetostriction transducers use a
stack of nickel laminations, excited by
current through a coil. An oscillatory
discharge of current through the coil
causes the nickel to expand and con-
tract, or “ring,” and the resulting
sound is transmitted from the trans-
ducer face to the water. Oscillating fre-
quencies are in or near the ultrasonic
range, from 14 to about 50 ke.

Piezoelectric transducers use Ro-
chelle salt crystals or ceramic wafers.
An oscillatory pulse of voltage applied
to the crystal electrodes causes physical
oscillation, which is transmitted through
the transducer face to the water. Fre-
quencies used with piezoelectric trans-
ducers extend all the wayv up to 500 ke.
Low frequencies have the longest range,
while high frequencies detect smaller
objects and have better resolution.

For insulation and cooling, and to
seal out moisture, transducer housings
are filled with a special oil which also
acts as an eflicient conductor of sound.
Most housings are designed to be fitted
onto the surface of the keel or the
boat’s hull, while others are intended
to be recessed to present a smooth
outer surface to the flow of water.
Sometimes transducers are installed
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inside the hull, in a specially con-
structed water-filled well. This form of
installation eliminates holes in the hull
and is a convenient method to use for
installations made while the boat is in
the water.

Driver—oscillator

To excite the transducer a powerful
pulse of current or voltage which
oscillates at the transducer’s resonant
frequency must be generated. The
simplest drvivers use a gasecus dis-
charge tube or thyratron, fired by the
keving cireuit in the timer-indicator,
to discharge a capacitor mmto a mag-
netostrictive transducer. Circuit time
constants are chosen to create an
oscillatory currvent discharge at the
desired frequency.

Another system uses a coil in par-
allel with a piezoelectric transducer in
the cathode circuit of a thyratron.
When the keyver drives the thyratron
into conduction, a capacitor discharge
is impressed upon this cathode “ring-
ing ecircuit,” creating the oscillatory
pulse.

Still another method is to use a
conventional oscillator circuit, such as
the Colpitts or Hartley. Its output is
impressed upon the transducer when
the tube is keyed by the timer.

Video amplifier

The type of circuit used to amplify
returning echoes depends upon the
frequency of oscillation. At frequencies
just above the audible range, a conven-
tional R-C-coupled amplifier, using up
to five tubes, with coupling components
chosen to accentuate the “highs,” will
turn the trick. Higher-frequency ampli-
fiers very closely vresemble radio re-
ceiver if amplifiers, and have three or
four transformer- or impedance-coupled
stages.

Put it all together

You can see how the different parts
of an echo sounder work together by
tracing through the schematic of the

Ross echo sounder (Fig. 1). The
vibrator and vacuum-tube rectifier
45
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Fig. 1—Complete circuit of Ross Fisherman echo sounder.
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power supply and the heater lineup arm, the keying contactor closes former T1 to the ceramic transducer

follow conventional mobile equipment
design. Power consumption is approx-
imately 40 watts, with inputs of 6, 12
or 32 volts de.

The synchronous ac timing motor
(box labeled INDICATOR) is run from
the secondary of the vibrator trans-
former, the speed being kept within
+5% by the vibrator. Connected to the
motor shaft are the keying contractor
and the neon-bulb echo indicator.

Once every revolution of the motor
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momientarily. This grounds the network
through which a highly negative block-
ing bias from rectifier V7 is applied
to the grid of oscillator V1. When the
contact opens, the blocking bias is not
reapplied for a total time of 1 milli-
second, because of the grid network's
time constant (R2, Cl1, C2). During
the time that the bias is removed, V1
oscillates at 110 ke, its power output
appearing at the plate.

This burst is applied through trans-
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unit, which oscillates in resonance,
sending the pulse down through the
water. Another secondary also sends a
small amount of energy to the receiver.

While most receivers consist of a
resistance, transformer- or impedance-
coupled amplifier, this unit is a super-
heterodyne, closely resembling a low-
frequency radio receiver. With a local-
oscillator frequency of 285 ke, the
signal is converted to 175 ke in V3,
and amplified. The if amplifier ends up

RADIO-ELECTRONICS
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Chart of a pipe-laying operation as traced
by a recording echo sounder.
with a diode detector that applies a NE-2 R)5 RS -a75V
negative voltage to Vi’s guid. v
The output tube plate is grounded
and its cathode connected to the —375- V5
volt line through a 40,000-ohm resistor.
The tube is used as a variable resist- = =
ance. To see how it acts to trigger the  Fjy, 2 Partial simplified schematic

neon indicating lamp, see Fig. 2, a
simplified diagram of the cireuit.

V5 forms part of a voltage divider
that applies current to the neon lamp.
When V5 conduets, as during normal
operation (no pulse), it acts as a low
resistance and does not let enough cur-
rent flow through R15 to fire the neon
lamp. When the 1-millisecond trans-
mitted pulse from V1 reaches V5’s
grid, the tube is cut off and becomes a
very high resistance. Now current flows
through the tube is at a minimum and
enough current flows through R15 to
flash the lamp. This is at the zero depth
point. When the pulse ends, V5 con-
ducts once again.

The entire civcuit has quick recovery
so that, immediately after the pulse is
transmitted, the system is ready for
the reception of echoes. Echoes striking
the transducer are coupled into the
receiver by T1, and amplified.

After the neon lamp flashes at the
zero depth point, it continues avound
the indicating scale. When the echo is
picked up and fed through the receiver,
V5 is cut off once again and the neon
lamp flashes—this time indicating the
distance to the hottom.

Any echo which falls outside the
envelope of the transmitted pulse shows
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shows neon triggering cireuit.

as a flash of light, so depths from about
1 foot down are registered.

Installation

Indicators should be located where
they can be easily viewed by the man
at the helm. Instruments using flashing

Oscilloscope indi-
cator made by

Edo.

www.americanradiohistorv.com

RADIO

lights should be placed in ar arvea
where direct sunlight will not “all on
the dial, if possible. An externa. power
supply can be mounted in a locker
helow o1 in the engine compu!tment.
Keep equipment as far from the com-
pass as conditions permit, and make
sure at the time of installation that
putting the equipment in place does
not swing the compass off.

Transducers are most easily installed
when the boat is hauled out or 'aid up
for off-season storage. For this reason,
it is a good idea to sell the owrer on
the idea of an installation in the winter,
so the underwater parts can be in-
stalled during layup. Some uagencies
sell the transducer in the wintea, the
remainder being purchased later. This
has the further advantage to the cus-
tomer of spreading out pavments, and
it also provides winter work for tech-
nicians.

Transducer installation ranges from
mounting & clip on the hull, for po-table
or “flashlight” types, to boring ame or
more holes in the bottom, and #fitting
and sealing on fairing blocks for
styeamlining.

Techniques have even been worked
out for installing the transducer on
the hottom of the hoat while it is in the
water. This involves boring a hcle in
the bottom and sending a “leader’ float
through the hole and up to the suirface
of the water outside. Then the trans-
ducer cable is attached to the lzader,
and the unit is pulled down outside the
hull. Next, the mounting bolt is rulled
up into the hole, and the fastening nuts
are installed. A little water comes into
the boat in the process, but harvdly
enough to get your feet wet, and cer-
tainly not enough to he dangerous.

The transducer should be meunted
so the sending face points exactly
straight down. A position amidshins is
generally best, since the forward part
of many fast hoats is often out of the
water, or at least picking up quantities
of ui1 which boil along the botton: for
a considerable distance and would block
off transmission and reception of sig-
nals. In the stern, engine and propzller
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vibration and noise create interference
that might obliterate the sounding sig-
nals. Anothe1 consideration is to make
sure that the transducer is not located
where it might be damaged by the
cradle when the boat is being hauled.
The face of the transducer should not
he painted.

Wiring should conform to manufac-
turer’s instructions. Also, it is a good
idea to get acquainted with the recom-
mendations of the National Fire Pro-
tection Association, Standards for small
craft are set forth in their publication
No. 302, available for 50 cents from
their office at 60 Batterymarch St.,
Boston 10, Mass. Be particularly care-
ful that battery connections are not
reversed from the specifications.

Service

As in other mobile electronic equip-
ment, vibrators and tubes should be
checked in case of trouble—and remem-
ber the neon bulb. Also, the motor
should be inspected and lubricated
periodically and slip rings, brushes and
contactors must be kept scrupulously
clean. Intermittent or jumpy indica-
tions are usually caused by a dirty
contactor or slip rings. An oscilloscope
is very handy for servieing by signal
tracing, but in its absence trouble can
be corrected by the well known proce-
dure of cleaning and tightening con-
nections, checking voltages and resist-
ances, and exercising a little common
sense.

One of the peculiarities of marine
electronic equipment is that it suffers
more from lying idle than from being
used. Gear which is operated daily
keeps dry. The controls and other
vulnerable points are kept clear of
corrosion. Capacitors stay formed and
the owner becomes familiar with proper
operation. Always stress the point that
the equipment is aboard to be used, and
actually benefits thereby. If the owner
operates the equipment every time he
is aboard his boat, service will probably
amount to nothing more than a routine
vearly check up. END

n

“Ok! Ok! Don’t burn it to a crisp this
time!”’
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RADIO TELEGRAPHY in 1866

Like Columbus, Marconi wasn’t first

By DARRELL L. GEIGER

EARS before Marconi was even hoin,

a now forgotten Washington, D. C,,
dentist, Mahlon Loomis, was communi-
cating by wireless telegraphy for dis-
tances of at least 14 miles. Thus, wire-
less communication, far from being new,
is nearly as old as most other practical
uses of electricity. The electric lamp
was not invented until 1878, long after
Loomis’ successful experiments.

Dr. Loomis called his system “aerial
telegraphy,” and his first public demon-
stration was made in 1866 between two
peaks of the Blue Ridge mountains of
Virginia. A kite was sent up from each
site, each with a small piece of fine
copper-wire gauze attached to its under-
side. Metallic kite strings, 600 feet
long, the ground ends submerged in
water, conducted the signals to earth.
Galvanometers were used to indicate
signal reception.

In his later patent application he
states that he dispenses with all “arti-
ficial” batteries, using the “natural” or
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“free” electricity of the atmosphere for
power “Upon these mountain tops I
erect suitable towers and apparatus to
attract the electricity-—or in other
words to disturb the electrical equi-
librum-—and thus obtain a current of
electricity, or shocks, or pulsations
which traverse or disturb the positive
electrical body above and between the
two given points. . . .”

Loomis states that reception was
perfect during the cloudy part of the
day, “as exact and distinet as any that
ever traveled over metallic conductors.”
The distance was 14 to 18 miles. In 1896,
thirty years later, Marconi had suec-
ceeded in signaling barely more than 1
mile. Loomis was granted patent No.
129,971, entitled “Improvement in Tele-
graphing,” on his invention in 1872, two
vears before Marconi was born!

After receiving his patent Loomis,
as had Morse before him, appealed to
Congress for funds. But Congress did
not have the imagination to cope with
an idea this revolutionary. Funds were
refused and two companies formed to
back him were wiped out, first by a

www.americanradiohistorv.com

oy chercal Jiligrad b fodiier. CAiie frs
by Ea%

Dr. Mahlon Loomis.

Wall Street crash and later by the
Chicago Fire." Dr. Loomis died shortly
after, without realizing his ambitions.

Loomis was led to his experiments by
noting that in wire telegraphy, the
earth (charged, it was then supposed,
with negative electricity) could be made
to serve as one conductor. Why then

Sketch of Loomis’
transmitting  and
receiving setup.
(Reprodnetion
from Loomis’
sketeh, 1865.
Original drawing
now in archives
of Library of Con-
gress, Washing-

ton, D. C.)
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could not the upper atmosphere, also
abundant with electricity, be used as
the other conductor, thus doing away
with all wires?

By making contact with the atmos-
pheric stratum of electricity through
towers built on high mountains, Loomis
visualized world-wide communication.
The atmospheric electricity, which he
considered as positively charged, would
with the negative electricity of the
ground furnish all needed power.

Should Loomis rather than Marconi
be acclaimed the inventor of radio?
Probably not. For one thing he did not
know that his method of communication
was by radio waves. Loomis’ patent
specifications show that he himself con-
sidered his method to be similar to that
used with wire telegraphy. But as
primitive as his ideas seem to us now,
they were advanced for their time. Had
Loomis lived, who knows how he would
have influenced the early development
of radio? END

L Mary Texanna Loomis. Redio Theory and Oper-
ating., Loomis Publishing Co., Washington, D, C.,
1925,
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EXPERIMENTER S

Want something for nothing?
Try a free-porwer one-tran-
sistor radio receiver that
doesn’t need a battery

By DR. WILLIAM H. GRACE

F you live within 10 miles or so of

a broadcasting transmitter, this cir-

cuit is a way to get something for

nothing. The field created by the
nearby transmitter can supply the
power you need to operate a I-tran-
sistorr receiver. Circuits of this type
have appeared before (see “Transistor
Radio Uses No Power Supply,” Rapio-
ELECTRONICS, April, 1955, and “‘Free
Power Receiver,” RaADIO-ELECTRONICS,
April, 1957). But the one described
here has a few unusual features.

Some models consist of two receivers
including sepavate antennas. In this
unit (see Fig. 1) only one antenna is
needed and the detector, amplifier and
power supply are connected by only
one lead to the rf or tuned section.
No ground return is used as it is not
needed. At first glance the circuit may
appear unworkable, but it does work,
and very efficiently at that.

Check for power

Before building any free-power ve-
ceiver you should determine if your
location, plus a suitable antenna sys-
tem, will deliver enough power to oper-
ate the amplifier. There are at least
two ways to do this. Dr. H. E. Holl-
mann, in his Apxil 1957, article “Free
Power Receivers,” sugpests a formula
for the purpose. It is a simple, work-
able method by which the transmitter’s
power, the effective length of the
receiving antenna and the distance of
the receiver from the transniitter are
correlated mathematically to give the
power available In microwatts.

There is one important factor Dr.
Hollmann did not include in his for-
mula that affects the strength of a

APRIL, 1959

receiver’s signal, and that is the height
of the receiving antenna. In practice,
antenna height contributes as much as
ite effective length to signal strength,
so place the receiving antenna as high
as you can possibly get it.

The second way to determine the

amount of available power is empir-
2NI06
SEE TEXT gNio7
ANT 2NI130
colL (SEE NOTE)

337 IN34
CK705 MPL
\(DET I g
L —k—-
66T T:CZ
ﬁ) PWR SEE TEXT
u” T(

50;1.;1.1 .00l

Iy

o
‘é——— HI-Z PHONES
] 365upf
TRANSISTOR BASING
2N35,2N106 2N107 2N130
SCRE £ C B E
(o o9 ) {o oo o o o
N’ -
BAS RED DOT
CONNECTED
TO CASE

NOTE:2N35 CAN BE USED IF DI, D2
POLARITY 1S REVERSED. IT 1S
AN NPN UNIT,

Cl—2-gang variable capacitor, 365 nuf each section

C2—0.1 to 1 uf

C3—250 uuf to 001 uf

C4—(see text)

DI, 2—IN34, CK705

L—antenna <oil, 99 turns No. 22 or 24 dcc on 2-inch
diameter form, tapped at 33 turns

Y—2N35, 2N 106, 2NI07, 2N 130

High-impedance headphones

Miscellaneous hardware

Fig. 1—Circuit of the batteryless re-
ceiver,
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highest

ical—erect the longest and
single-wire antenna possible In your
location and connect it to the simple
crystal set shown in Fig. 2. The tuner
and the two diodes ave connected with
clip leads as these components will he
used in the receiver. Place a microam-
meter across the diodes and, if you get a
reading of 500 xa or better, you should
have enough power for a batteryiess
transistor radio. If you get a teading
hetween 1 and 2 ma, you have enough
de to operate an efficient speaker. Of
course, a good ground such as a water-
pipe will contribute to the power ve-
ceived. Sometimes multiple ground con-
nections to separate grounds produce
even greater current.

In making vour tests, be certain you
have tuned in your strongest station
because this is the frequency you wili
use later. In short, if you live within
reasonable distance of a strong trans-
mitting station, have an antenna at
least 100 or 150 feet long and 33 to 45
feet high, you should have no power
shortage. I have seen antenna systems
only 75 feet in length at an aver-
age height of 35 feet that weve capable
of delivering better than 1 ma when
located in a favorable spot and I have
obtained nearly 3 ma, 17 miles north
of a New York City station, at night
during the winter season.

The receiver circuit

While the few components recuired
are familiar to all radio men and need
no description, the unconventional cii-
cuit does require some discussion. Its
operation is similar to that of the
double-diode arrangement in the power-
checking circuit of Fig. 2 with detector
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One possible parts layout for the
carricr-power receiver.

diode D1 working in conjunction with
the emitter to the base element of the
transistor. Diode D2 is set up so the
rectified carrier de is supplied to the
collector in the proper direction. While
the civcuit appears freakish upon casual
inspection, its operation is entirely con-
ventional.

It may interest readers to know that
in the power-checking ecircuit, one of
the diodes may be replaced with an 1f
choke with equal efficiency. This latter
type of one-wire feed was used quite
often in the circuitry of wavemeters in
the days of spark and is employed today
in the Miller hi-fi erystal tuner.

Of the several types of diodes tested,
the 1N34 and CK705 were found suit-
able, with perhaps a shade in favor of
CK705’s. Various types of junction
transistors were tried and some per-
formed better than others. Among those
which seemed to produce the loudest
and clearest signals were the Raytheon
2N106, 2N130, G-E 2N107 and
Sylvania 2N35. The last is a n-p-n
tyvpe and, if used, the polarity of both
diodes must be reversed. The circuit
works just as well with either type of
transistor if proper current direction
is insured. The value of the base capac-
itor is not critical and values from 0.1
to 1 pf were suitable. A base-bias
resistor did not add to the cirenit’s
efficiency. Try several diodes and tran-
sistors, using the ones that perform
best in your final circuit. Many inex-
pensive tvpes are suitable.

Almost any type of coil may be used
in the antenna circuit. A single-layer
coil of 99 turns of No. 22 or 24 dec
wire, tapped at the 33d turn allowed for
adjusting the total inductance used, so
I could adjust for the most favorable
ratio of L to C in the series-tuned cir-
cuit. For best power response Cl should
be the largest value that will let the
circuit be resonant at a given fre-
quency in respect to the value of L—
more current is passed when the ratio
of C to L is large. Naturally, a series-
tuned tank is not the most selective
type of tuning element, but selectivity

50

is not too important with this receiver.
Because both the signal frequency and
the power or carrier frequency are the
same. A station has to be on frequency
for the power circuit to function, hence
the amplifier works only when there is
sufficient power to activate it. Further-
niore, it is unlikely that any builder
lives at a location where more than
two or three local transmitting stations
furnish enough power for signal over-
lapping. So selectivity is sacrificed for
simplicity.

Some operating notes

Receiver operation is exactly the
same as that of a simple crystal set—
the one dial is moved to the point of
greatest volume. With certain tran-
sistors, a heterodynelike whistle may be
heard just to the higher-frequency side
of the station resonant point on the
dial. The whistle is caused by feedback,
but does not interfere with reception
if the dial is turned a slight bit toward
the lower-frequency side. By adjusting

66T

SEE TEXT

Cl—2-gang variable capacitor, 365 uuf each section

D1, 2—IN34, CK705

L—antenna coil, 99 turns No. 22 or 24 dcc on 2-inch
diameter form, tapped at 33 turns

M—meter, | ma

RFC—2.5 mh (optional, see text)

Miscellaneous hardware

Fig. 2—To check available

this setup.

power use
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The author got enough ontput from
his set to drive a speaker.

C4, a small tuning capacitor or medium-
sized trimmer, the whistle can be elim-
inated. The point of clearest reception
is easily noted, and once adjusted need
not be changed.

Another interesting point noted was
that it does not seem to make much, if
any, difference how long a conductor
is used to connect the tuning circuit to
the rest of the set. One experiment was
made with the tuner proper left in one
room while the rest of the unit was
placed 40 feet away in another part
of the house. There was no reduction in
volume.

If the receiver is operating corvectly,
its output is in the order of four to
eight times that of a plain crystal set.
Exact measurements cannot be given
because the volume always depends on
the actual power delivered by the an-
tenna. In some places the volume level
is surprisingly strong—enough to drive
a sensitive PM or an old magnetic type
speaker, should one be at hand. Signals
from a pair of headphones should be
audible 10 or 15 feet away. The whistle
effect will be absent and the quality
ragged if power is borderline. A longer
antenna will usually end this problem.

The percentage of modulation of the
transmitter can also affect reception
on a receiver of this type if the modula-
tion is less than 100%, the quality of
the receiver’s output will be far better
than otherwise. There must always be
more carrier power to the collector
than voice signal.

The experimental receiver deseribed
above uses the same station to furnish
both the signal and power but some-
what more advanced circuitry leads to
a batteryless receiver which uses the
carvier frequency of a very strong
transmitting station to amplify the
signals from a low-level or weaker
station on another frequency. The ve-
ceiver described here serves as an
interesting introduction to the con-
struction of more complicated receivers
using the free-power principle, And we
all like to get something for nothing.

END
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EASE OF SERVICING is emphasized in this
new 17-inch TV which doubles as a portable and
table model. Housed completely in plastic, the
chassis is exposed by removing eight screws (three
on cach side, two on the top) and sliding the cabi-
net off. The chassis may be completely removed
by unscrewing two more screws, providing access
to the filter capacitors. Made by Sylvania, this
model is called the Dualette.

MAGNETIC DISC RECORDER combines disc
and tape techniques; records and plays back 70 seconds
of material on each side of a 7-inch disc at 33'4 rpm.
Recording grooves are premolded into the blank disc
which is said to have a life expectancy equal to or greater
than tape. Recorded material on the discs may be easily
erased. The magnetic head (inset) consists of two
C-shapcd pole pieces which protrude through the narrow
slot (arrow). The recorder in the pheto was designed by
RCA for broadcasting use; plug-in pickups convert it for
playing of standard records or transcriptions. Another
version is designed for computer use. No unit for use in
the home has as yet been developed.

UNIQUE ANTENNA DESIGN using 33 end-fire arrays in
parallel is a scale model of a 40-foot telemetry antenna which
will soon be built for operation at about 200 mc by GB Electronics
Corp., subsidiary of General Bronze Corp., Garden City, N. Y. The
antenna has a gain of 30 db, and is the equivalent of a 60-ft. parab-
oloid. Other versions of this design, called SVE (for “swept vol-
ume efficiency”), replace parabolas in radar and scatter installations.
Made of lightweight aluminum, they are far lighter and easier to
ship, install and maintain than conventional parabolic units.

www.americanradiohi

MODULES FOR THE KIT BUILDER
have now appeared. This Knight chassis (model 83
Y 737 clock radio) uses two of them in its circuitry.
The module terminals are pushed into predrilled
holes in the printed-cireuit board and soldered by
the constructor on the under side. All the small
fixed resistors and capacitors in the set are in the
modules.  The schematic supplied to the do-it-
yourselfer is standard, with indications showing the
module terminals.
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0 DB=DIPOLE SAN
HORIZONTAL RESPONSE OF SINGLE YAG!

Fig. I-—Polar diagram: for a single 10-
clement Yagi.
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DOB=DIPOLE GAIN
HCRIZONTAL RESPONSE OF 4-BAY HORIZONTAL STACK

Fig. 2—Horizontal pclar diagram for
a 4-bay horizontally: stacked array.
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the noise
N antennas
and lead-Ins

Noise can be generated right in the
antenna eor lead-in—or in the con-
neetions. In fringe areas this added
naise mey make the difference be-
twceen a usable picture and a snou-

torm

Fig. 3—These illustrations shaw how
noise from above or below can be re-
jected by vertical stacking: a—~wertieal
pattern of single 10-eleraent Yagi; b—
vertical pattern of two 10-element

By The Engineering Staff,
Scala Radio Co.

E measure signal strength in
microvolts. If the number
of microvolts is above a cer-
tain  minimum value, we

sometimes consider an antenna instal-
lation to be satisfactory.

Such a simple measurement can be
misleading. What we really need to
know is how much the signal is above
the notse level. For example, 500 v
on a fleld-strength meter is usually
considered good. But such a 500-uv sig-
nal can be completely unsatisfactory in
a very noisy area. On the other hand,
a signal of only 150 uv can be very
good if noise is low.

How antennas generate noise

Noise can be, and often is, generated
right in the antenna and lead-in system.
Metallic antennas corrode when ex-
posed to the weather. Oxidation on
metal surfaces adds resistance to the
system and decreases antenna efficiency.

Oxidation is chiefly responsible for
the noise that develops as the antenna
ages. Here is what can happen: The
lead-in terminals usually consist of
zinc- or cadmium-plated steel bolts.
They pass through holes punched or
drilled through the aluminum antenna
feed element.

Lead-ins and connecting lugs are
usually made of copper. These metals
fall at opposite ends of the galvanic

RADIO-ELECTRONICS
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table. Moisture causes them to form a
battery, oxidizing and corroding the
metal.

Vibration varies the pressures on the
oxidized surfaces. This makes them
a changing resistance in series with the
transmission line. It changes the ter-
minal impedance and causes the sig-
nal at the receiver to vary.

Corrosion progresses more rapidly as
time passes. Evenually, a point is
reached where there is no effective con-
nection between transmission line and
antenna.

The same situation occurs at points
where antenna elements are spliced.
Hence, we can reduce the inroads of
corrosion by protecting connections
from the weather. They should be
covered with a good high-frequency
insulating tape. You can also protect
a joint with silicone jellv—Dow Corn-
ing No. 5, or some equivalent product.

Corrosion problems are reduced by
replacing the cadmium- or zinc-plated
screws with stainless-steel or Monel
screws of the same size. Noise volt-
ages generated by other joints, such as
the connection of the matching section
to the driven elements, can also be pro-
tected by tapes and plastics. The same
precaution applies to joints at center
folds, which are provided for easy as-
sembly and shipping.

Polar diagram helps fight noise

We can reduce noise further by
proper use of the antenna’s radiation
pattern (see “Dipoles and Yagis,”

Novembher, 1958).

For example, Fig. 1 is the polar dia-
gram for a single 10-element Yagi (for
a forward gain of 8 db over a dipole).
Note that the sensitivity lessens con-
siderably at the sides and rear.

In addition to a gain of 8 db, we have
pickup rejection exceeding 12 db from
the sides and rear of the array. The
smaller lobe at the right would not
be present in free space. However, it
should be considered in most installa-
tions, because of the disturbance of
the antenna field by the supporting
tower.

This means that much less noise is
picked up from the sides and rear. If
noise comes from the sides, it can be
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Installation at
Eagle Mountain,
Calif. The left bay
\ . is cut to channel
1“ 7, right bay to
channel 9.

Courtesy Jerrold
e Electronics Corp.

reduced even further by horizontal
stacking. Fig. 2 shows this. Note the
increased rejection of pickup from the
sides. We can increase this rejection
still further, if we wish, by additional
horizontal stacking.

If there is a noise source below (or
above) the antenna array, we can help
solve this problem by vertical stacking,
as shown in Fig. 3. Two prominent but
minor vertical lobes to the left and
right of the single Yagi (Fig. 3-a)
(caused by side radiation of the driven
clement) can be reduced considerably
by using two vertically stacked anten-
nas (Fig. 3-b). We can stack more than
two arrays, to reduce these lobes still
further.

Stacking in both horizontal and ver-
tical planes reduces noise from both
planes. For example, in the Barstow,
Calif., community system, the antennas
are located on a tower on a hillside.
The city of Barstow is immediately be-
low. A main highway is on the right.
After experimenting with various
methods of stacking, four Yagis were
used for each channel, stacked both
horizontally and vertically.

A community system in Guyman,
Okla,, on the other hand, had Ilittle
trouble frem the sides. Most of the
noise was coming from below the an-
tenna site. Hence, eight Yagis were
stacked vertically for the troublesome
channel.

The photo shows the Eagle Moun-
tain installation, located approximately

“I'm afraid that Pl
have to take it into SN
the shop!”

| \’.//2_
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175 miles from Los Angeles TV trans-
mitters. After careful probing to locate
a constant signal level and maximum
rejection of man-inade noise fram the
town 2,000 feet below, it was decided to
use eight 10-element Yagis for each
channel. They were stacked twa hori-
zontally and four vertically.

Co-channel interference

Co-channel interference is caused by
two TV stations operating on the same
channel. This is often a problem in
community systems. In fringe areas,
signals are received over long distances,
because the antenna site is usually on a
very high mountain or tower.

We recognize co-channel interference
as a venetian-blind or windshield-wiper
pattern in the picture. The winishield-
wiper pattern results from interfering
syne and blanking pulses. Somietimes,
sound is distorted by co-channel inter-
ference.

The usual method of locating the
source of interference is to study a map
of the area. However, hecause of re-
flections, conclusions drawn from @ map
may be incorrect. Direction of the in-
terference can be determined by rotat-
ing the antenna carefully, until maxi-
mum unwanted signal is noted. Then,
measure the angle between the wanted
and unwanted signals. This angle. plus
the signal strength of the interference,
gives the installation man the data
needed to determine the required di-
rectivity of the array.

A single-channel Yagi has 30° to 60°
beam width to the half-power point.
Horizontal stacking of the two VYagis
reduces this figure to half, approxi-
mately. If four Yagis are used, the
figure is further reduced.

Thus, the greater the number of an-
tennas stacked in a horizontal plane,
the greater is the directivity obtained.

Remember, vertical stacking uaffects
only the vertical lobe. Horizontal szack-
ing effects only the horizontal lobe.
Hence, if you need directivity in both
planes, stack antennas both vertically
and horizontally.

Following our discussion of nois2 re-
jection, the next article will cover locat-
ing the best antenna sites, shattered
wavefronts, impedance matching, an-
tenna spacing and phasing for maxi-

mum gain, END
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By CYRUS GLICKSTEIN*

VERY so often, in servicing some
section of a TV receiver, I've come
across a complex R-C circuit
which made me scratch my head.

Complex (series-parallel) R-C circuits
don’t act like series R-C circuits. They
don’t even act like each other. Euch
basic type of complex R-C circuit acts
in a different way.

The circuit in Fig. 1 is part of the
phase-detector system of horizontal
afe (automatic frequency control) found
im many TV sets. Afc keeps the hori-
zontal oscillator at the correct fre-
quency by changing out-of-phase syne
pulses to a de correction voltage when
the oscillator starts to slip out of syne.
Afc circuits must prevent noise pulses
from developing any control voltage in
the system, since that would cause a
loss of sync. The systems must also pre-
vent hunting.

Afc hunting

Too much correction voltage devel-
oped at the instant the oscillator goes
off frequency causes hunting (moving
rapidly above and below correct fre-
quency). To prevent hunting, over-
correction of the horizontal oscillator
must be avoided by building up the
correction voltage gradually.

The general operation of horizontal
afc circuits has been described many
times. However, almost no information
has previously appeared on exactly how
anti-hunt action takes place. A large
correction voltage is developed instan-
taneously when circuit conditions
change, but the afe circuit is designed
to allow only a small part of this to
be applied to the horizontal oscillator
at the first instant. As the horizontal
oscillator starts to come back to fre-
quency, less correction voltage is devel-
oped. A point is finally reached where
just enough correction voltage is gener-
ated to keep the oscillator at the cor-
rect frequency under the new circuit
conditions. This full correction voltage
is applied to the horizontal oscillator’s
grid.

Hunting is prevented by the small
time lag between the instantaneous
generation of the input correction volt-

*Author  of Repairing  Television
{John F, Rider Publisher, Inc.).
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age (across R3 or R4 in series with
R2 in Fig. 1) and the comparatively
slow increase of dc correction voltage
applied to the grid (across C2). If the
full correction voltage were applied
immediately to the grid, the horizontal
oscillator would shift frequency in the
opposite direction, generating a correc-
tion voltage of opposite polarity to
cause another frequency shift in the
original direction, and so on. The oscil-
lator would hunt above and below the
correct frequency.

Therefore, the portion of the phase-
detector civcuit in IFig. 1 consisting of
R1, C1, C2, R2 and R3—R4, has three
functions:

1. It integrates out-of-phase sync
pulses so that only the average correc-
tion voltage is applied to the horizontal
oscillator to bring it back to the correct
frequency.

2. It reduces the effect of noise pulses
and minimizes development of a control
voltage by these pulses.

3. It prevents hunting.

The R-C circuit has a long time con-
stant and the correction voltage is taken
off C2. It can therefore be considered
an integrating circuit. The d¢ correction
voltage is applied to one grid of the
horizontal oscillator. Positive correction
voltages decrease the oscillator’s fre-
quency and negative pulses increase the
frequency.

A specific example will clarify this
action. Assume the plate voltage of the
horizontal oscillator drops. When this
occurs, the oscillator shifts to a lower
frequency. The horizontal sawtooth, fed
to the phase-detector diodes (V2), is

SYNC AMPL ._n_

Those odd-looking R-C net-

works in the TV set’s hori-

zontal circuits arven’t so

hard to understand

now out of phase with the incoming
sync pulses. Negative pulses are devel-
oped across R2 as a result. These pulses
are applied to the parallel combination
R1, C1 in series with C2 (see Fig. 1).
During the initial charge period, series
capacitors Cl and C2 act as a voltage
divider.

The capacitors charge through R3 or
R4. This time, they charge through R3.
The time it takes for them to charge
depends on the circuit’s time constant.
At the first instant, the cavpacitors
short out R2. As more sync pulses come
in they start to charge. The pulse volt-
age divides across them in inverse ratio
to their capacitance. That is, since C2 is
10 times as large as C1, C2 has approxi-
mately 1/10 as much voltage or 1/11 of
the applied voltage. The capacitors
charge through R3 but discharge
slightly through R2 and R1 between
pulses.

As C2 charges, the oscillator starts to
return toward its original frequency
due to the negative correction voltage
on its grid. The sync¢ pulses applied to
R1, R2, C1 and C2 become smaller since
the frequency is a little less off. As
smaller sync¢ pulses are applied to C1
and C2, the capacitors try to charge to
a smaller voltage. They still continue
to charge, since an integrating circuit is
unable to charge instantly to the applied
voltage because of its long time con-
stant.

As C2 continues to charge, the oscil-
lator’s frequency continues to change
toward the original frequency. The out-
of-phase sync¢ pulses become smaller.
C2 continues to charge more slowly as

" ﬂﬁ—v
. R4 & N
™ v2
100K PHASE DET
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1—Phase-detector R-C circuit.

charge
path for C2 when necgative incoming pulses are developed.

Arrows show
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it is now closer to the maximum applied
voltage. Also as C2 continues to charge,
C1 reaches a maximum value and then
discharges, allowing C2 to charge fully.
(This action is typical in this type of
complex R-C circuit and will be dis-
cussed in greater detail later.)

Phase and frequency

A point is reached where equilibrium
is established with C2 charged to the
maximum amplitude of the syne pulses
and there is just enough correction volt-
age at the oscillator’s grid to give the
correct oscillator frequency. The phase
of the picture is slightly different but
the frequency is correct.

The difference in phase causes a
slight sideways displacement of the pic-
ture. This displacement is unavoidable
and necessary to keep generating a cor-
rection voltage as long as the oscilla-
tor’s plate voltage remains low (Fig. 2).
The same kind of corrective action oc-
curs for any change in operating condi-
tions of the horizontal oscillator cir-
cuit.

Action of this circuit becomes clear
by comparing it with several basic cir-
cuits. If two capacitors are connected in
series across a battery, both charge in-
stantly (Fig. 3). If a resistor is placed
in series with the capacitors (Fig. 4),
the action is a combination of a series
R-C circuit and the instantaneous action
described above. When the switch is
closed, the capacitors start to charge.
The voltage across each capacitor rises
while the voltage across the resistor
falls. Through the charge period, the
voltage across Cl1 plus the voltage
across C2 plus the voltage across Rl
adds up to the battery voltage. When
they are fully charged, the smaller ca-
pacitor has the larger voltage across it.
Voltages across the capacitors equal the
source voltage and there is no voltage
across the resistor.

In Fig. 5-a, a parallel R-C network
is in series with a capacitor. When the
switech is closed, the battery voltage
divides across the two capacitors. In
this first instant R1 has no effect on the
action, but immediately thereafter C1
starts to discharge through R1 at a rate

POS SYNC PULSE

HEG SYNC PULSE
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SAWTOOTH .
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voltage
correction voltage.

determined by the network’s time con-
stant. At the same time C2 continues to
charge through R1 until it charges to
the source voltage while C1 discharges
to zero (Fig. 5-b). Curves showing the
voltage change across each capacitor
appear in Figs. 5-¢ and 5-d.

The basic R-C circuit corresponding
to the one in the phase-detector circuit
is shown in Fig. 6. It acts like a com-
bination of the two preceding circuits,
but not exactly like either.

When the switch is first closed, C1
and C2 short out R1 and R2, placing the
whole battery voltage across R3. As the
capacitors charge, the voltage across R2
rises. The voltage across R2 equals the
voltage across Cl plus the voltage
across C2. In the same way the voltage
across R1 rises. Throughout the first
part of the charge period, voltages
across the capacitors are in inverse
proportion to their capacitance. Also,
during this period, voltage across R3
decreases across R2 increases.

At the instant the increasing current
through R1 equals the decreasing cur-
rent through C2, C1 stops charging and
starts to discharge through R1. This
occurs because the total current keeps
dropping as C2 continues to charge (Cl1
is fully charged). Theretore, the voltage
across R1 must drop as the current
drops. C1 cannot keep its full charge
and starts to discharge through R1. C2
charges while C1 discharges. The volt-
age across R2 keeps increasing, the volt-
age across R3 keeps decreasing. The
voltage across R1 decreases as Cl dis-
charges. As the voltage across R3
started at batlery potential and went
down while the voltage across R2
started at zero and went up, a point is
reached where the voltages across the
resistors are proportional to their re-
sistance. At this instant C2 (charged to
the voltage across R2) stops charging.
C1 is discharged and there is no voltage
across RI1. A steady current flows
through R2 and R3, and they act as a
voltage divider.

In the circuit of Fig. 1, positive or
negative pulses of decreasing amplitude
are the source of voltage, rather than a
battery. However, circuit action is es-
sentially the same.

2-a — Sawtooth voltage
in phase with syne pulses;
b—out of phase sawtooth

results  in negative
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Fig. 3—Two capacitors in series with a
battery act as a voltage divider.
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in series with a second capacitor.

Fig. 6—Basic circuit corresponds to por-
tion of Fig. 1 phase detector. Arrows
show current paths during initial charg-
ing period.
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Fig. 7—Pulse-width afe
system, showing anti-

hunt circuit (C1-R1).
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Fig. 8—Circuit action when a charged
capacitor is placed aeross an uncharged
one,

The integrating action of this cireuit
tends to make it less sensitive to noise
pulses. Fast, random pulses have little
effect in building up a charge on C2. R1
has a double function in the anti-hunt
portion of the ecircuit (R1-Cl). First
it lets C1 discharge toward the end of
the correction period, allowing C2 to
build up to the full amplitude of the
source pulses. Second, it provides a de
path from the horizontal oscillator’s
grid to ground through R2.

In this circuit, if C2’s capacitance de-
creases or Cl’s increases, correction
voltages may build up too fast and
cause hunting.

Pulse-width circuit

Another common afe circuit is the
pulse-width circuit (see Fig. 7). R1 -~
C1l in VI’s cathode circuit acts as the
anti-hunt network. In this system, a
composite signal appears at V1’s grid
at the end of every line. This signal con-
sists of a trapezoidal (modified saw-
tooth) signal with a sync pulse riding
on top. If the oscillator’s frequency
changes, the sync pulse is displaced on
the composite signal, making the top
either narrower or wider. This makes
the control tube, normally cut off be-
tween pulses, conduct for a longer or
shorter interval when the signal comes
in. This, in turn, develops a smaller or
larger average cathode voltage. Part of
the positive cathode voltage is tapped
off by R2 and applied to V2’s grid. This
tapped positive voltage bucks the nega-
tive voltage at the oscillator’s grid.
This bucking voltage determines the
point at which the oscillator fires, there-
by controlling oscillator frequency.

C1-R1 in VI’s cathode circuit pre-
vents hunting by not allowing full cor-
rection voltage to be applied to the os-
cillator’s grid at the instant there is a
change of frequency. As in the phase-
detector system C1-R1 act so that the
correction voltage at the grid builds up
gradually. The circuit permits an equi-
librium point to be reached after sev-
eral cycles, when a slightly displaced
sync pulse provides the required amount
of corrective voltage for the oscillator’s
grid. The correct horizontal frequency
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is re-established even though the change
in operating conditions continues. Asg
before, there is a slight phase displace-
ment of the picture to maintain the
correction voltage.

The exact action to the C1-R1 anti-
hunt network can be understood by no-
ting the action in the simplified cirecuits
of Fig. 8.

When a charged capacitor is placed
across an uncharged one (Fig. 8-a), it
discharges into the uncharged one and
the voltages across the two hecome
equal. If hoth capacitors have the same
capacitance, the charged one loses half
its charge before the voltages become
equal. If one capacitor is larger, C2 in
Fig. 8-a, it requires more electrons to
charge to same voltage as Cl. So C1
will discharge more than half its elec-
trons before the voltages across the two
capacitors become equal.

Since Q = CE, E = Q/C. If two ca-
pacitors of unequal C are to have the
same E, the smaller capacitor must have
a smaller Q (quantity of electrons). C1
originally had 120 volts. C1 is 0.1 uf
and C2, 0.5 gf. To find the new voltage
across both capacitors remember that
C2, the uncharged capacitor, is five
times as large as C1. Thevefore it must
have five times as much charge for the
capacitors to have the same voltage
across them. When C2 is placed across
C1, C1 discharges to 1/6 of its original
charge or 20 volts. Five parts of the
original charge go to C2, one part re-
mains in Cl. There are now 20 volts
across both capacitors.

Add a resistor to I'ig. 8-a as shown
in Fig. 8-b. The charged capacitor is
again allowed to discharge into un-
charged C2. The only effect of the re-
sistor is to slow down the action.

Anti-hunt system

Fig. 9 shows the exact action of the
pulse-width anti-hunt circuit. When the
switch is closed (Fig. 9-a), C2 instantly
charges to the battery voltage. C1
charges more slowly through R1 and
can charge to battery voltage only if
the switeh is kept closed for a period
of about 5§ RC. (A capacitor charges to
63% of the battery voltage in 1 RC and
to 100% in about 5 RC, in a series R-C
circuit.) If the switch is kept closed
for only a fraction of this time, C2
charges to the full battery voltage but
C1 charges to only a small fraction of
this voltage. When the switch is opened,
C2 discharges into C1 through R1 (Fig.
9-b). C2 also discharges through R2.
However, R2 is a high-resistance path
compared to C1-R1. Most of the charge
in C2 is discharged into C1. Also, since
C1 is large compared to C2, C2 loses
most of its electrons and its voltage in
discharging into Cl1. C2 gains a small
voltage. At the instant the voltages
across the capacitors becomes equal,
they both discharge through R2 (Fig.
9-¢).

The effect of placing C1-R1 across
C2, while opening and closing the
switch, is to make C2 lose part of its
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voltage each time the switch is opened.
Without C1-R1, C2 would immediately
charge to the battery voltage and keep
this voltage at practically the same
value during the intervals when the
switch is open. With C1-R1 in the cir-
cuit C2 discharges into C1 at the instant
the switch is opened, but, as the switch
is repeatedly closed and opened, the
average voltage across the capacitors
builds up the battery voltage.

Hunting in the afe circuit of Fig. 7
may be caused by anti-hunt capacitor
C1 opening or decreasing in value. The
anti-hunt circuit would naturally be
checked first for defects. However,
other possibilities are: cathode capaci-
tor C2 increasing, R2 increasing or R3
decreasing in value.

The basic principles used in analyzing
the anti-hunt circuits can be applied to
many other complex R-C circuits in TV
receivers. END

Transistor Lecture Series

Beginning April 1 and continuing
for the next five Wednesday even-
ings, the Boston Section of the In-
stitute of Radio Engineers will spon-
sor a series of practical, workshop
type transistor conferences. Each
will be given by an expert in the
field of transistors. The whole ven-
ture is supported by six leading
transistor manufacturers.

The six-session series will be held
at Boston’s John Hancock Hall, be-
ginning at 7:30 pm. Cost of the whole
course is $7 to IRE members and
students, $10 to others. For further
information, write to the Boston
Section, IRE, 73 Tremont St., Boston
8, Mass.

RADIO-ELECTRONICS


www.americanradiohistory.com

ROBLEMS of ringing in the raster
or in the picture often are per-
plexing at the service bench.
Hence, we are giving this sub-
ject a once-over-lightly this month.

Fiist, we have to distinguish clearly
hetween raster ringing and picture ring-
ing. Raster vinging (Fig. 1) is apparent
even when there is no picture. It shows
up as a series of vertical gray bars at
the left side of the screen.

There ave two sources of these bhars
in a raster:

1. The ringing voltage can be picked
up by the video input lead to the
cathode-ray tube.

2. The ringing voltage can be gen-
erated by transient oscillations in
the voke circuit.

It is easy to distinguish between these
types of ringing. If you shunt a 0.1-pf
capacitor from the video signal lead to
chassis, the first type disappears, but
the second type does not.

If vou find that the bars disappear
when the shunt capacitor is connected
in cireuit, the remedy is to dress the
video signal lead out of any field that

Fig. 1 —Vertical bars caused by transient
ringing in horizontal yoke cirenit.
(Foldover was a separate trouble.)
might cause such bars. Ringing fields
are strongest near the high-voltage

cage.

On the other hand, if you find that
the bars remain with the shunt capac-
itor connected, the yoke circuit needs
attention. As shown in Fig. 2, a fixed
capacitor or sometimes a resistor and
capacitor are needed across the “high”
side of the horizontal yoke winding.

Values required vary considerably,
hut 56 upf is typical for C. Sometimes
the value is rather critical. R is rela-
tively low, and the best value can be
found only by experiment.

Note that Fig. 1 also shows a vertical
roldover. The receiver had a weak
vertical output tube, which was re-
placed to correct this raster trouble.

If vou inspect the ringing bars care-
fully, yvou can distinguish between the
two tvpes of displays just described.
When the ringing voltage is picked up
by the video signal lead, the raster
lines remain straight but they change
in intensity to give the appearance of
a bar.

On the other hand, when the bars
are caused by transient ringing in the
voke circuit, the rastec lines become
curved or kinked, as shown in Fig. 3.

Ringing in the picture only is caused
by sharp peaks in the response curve—
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either in the if or video amplifier. The
proper procedure is to use a good sweep
and marker generator, with a scope, to
align the circaits for flat-topped re-
sponse.

Distorted sound

I have an Admiral 20Z4FFB with
distorted sound. It has @ backgronund
hiss which follews the sound, especially
on loud peaks. Sometimes a crackling
noise cones through. Any suygestions?
—A. A., Chicago, Il

The trailing hiss in the audio is
charactevistic of regeneration. The best
approach will be to sweep the 4.5-me
intercarrier eircuits from the sound
takeofl point ta the FM detector circuit.
Regeneration will show up as a sharply
peaked 1esponse curve. By checking
the circuit components systematically,

HOT X HOT
LEAD LEAD
L,

M
. |

RETURN

RETURN

Fig. 2—Transient ringing can be cor-

rected or minimized by shunting the

horizontal yoke winding with a capacitor
or capacitor and resistor in series.

vou will be able to see from the scope
pattern which fault has been corrected.

Conversion problem

Can you provide o dicgram and list
of parts to change from a 16- to a 21-
inch picture fube in a Video Products
K33130 receiver?—J. I., Fort Lee., N. J.

We have found in the past that this
type of conversion is difficult, but it is
a job which can be done if cost is not
the primary factor. I would suggest
that vou consider reworking the chassis
in accordance with the circuit and parts
list for the RCA 21-T-6115, as pub-
lished in standard service data.

Fuse-blowing 6DQ6

I would like some information about
fuse blowing and shorts in the 6DQG
inan RCA 211:8588. (I replaced it with
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a 6BQ6.) Also, how can focus be ad-
justed for a sharp and clear pirture?
—A. V. P, Troy, N. Y.

It would be advisable to check the
voltages at the 6DQ6 socket. Drive or
sereen voltages may be too high. This
receiver uses an electrostatically fo-
cused picture tube. The focus electrode
requires different voltages for picture
tubes with varying manufacturirg tol-
erances. Try adjusting this voltage from
zero to full B-plus, to find the best
focus.

Drifting vertical hold

The vertical hold diifts in a Motorola
TS45 as the set warms up. A heat lamp
test shows that the chassis is heat-
sensitive. However, 1 cannot pimpoint
this to a definite component. I will ap-
preciate any help—J. 1. L., Niagara
Falls, N. Y.

You have made a good start with the
heat lamp. The next step is te heat
individual components in the general
trouble area to see which one is heat-
sensitive. Use a soldering gun, and
hold it close to each suspected com-
ponent in turn. You will soon ke able
to run down the faulty part.

Problem in a color set

I lope you can help solve a problem
which has stumped local techs, includ-
ing the factory service people. A CTC5
color set has off-tolerance vertical lin-
earity. The horizontal linearity also s
not too good. Scanning lines are
bunched at the top, thenm spread for
about 3 inches, after which the raster
appears normal. To avoid a lony list
of tests and replacements, many parts
were replaced in the sweep circuits,
the PW board changed, and the chassis
tested in another cabinet to check the
yoke and picture tube. This is not a
breakdoun, as it was delivered this

RINGING KINKS
s

AVaY
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Fig. 3—A ringing yoke circuit shaws up
as kinks in the scanning lines.
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way. Hope you can help.—R. D. P.,
Marrero, La.

I have seen this type of difficulty in
another make of color set, as delivered
from the plant. This might be a lead
which would apply. The trouble was
caused by filtering and decoupling
capacitances which were on the low
side. As a result, peak current drains
were affecting the operation of the
vertical section noticeably. With capac-
itances on the high side in the power-
supply cireuits, better regulation is
obtained, as shown by scope tests.

Too much width

Could you give me « lead on lhow to
reduce the width on a Philco 22CL014,
code 131?—F. I.. T., Fortwlle, Ind.

The simplest method is to slide a
sleeve of aluminum foil under the yoke.
This has very little effect on height,
but reduces the width of the picture.

No color sync

We have in our shop a CBS Columbia
color recetver, model 205C1, wlich
gives good black-and-white reception.
On color reception, however, the colors
are in red, green and blue horizontal
bars across the screen. Cam you give
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any clues as to where the trouble could
be?—H. S., Leesburg, Ind.

This is loss of color sync. It would
be advisable to try new tubes in the
color sync section first. Then try adjust-
ing the color afe balance control for
zero volts to ground, with burst pres-
ent. (See Figs. 4 and 5). If this does
not snap the color into sync, the possi-
bility of color syne circuit trouble must
be investigated.

Bright, blurred vertical bar

A G-E 21C115 is giving us some
difficulty. The raster has « wide verti-
cal bar which is both bright and blurred.
Tle picture can be seen at the left- and
right-hand sides, but appears at low
brightness. The vertical hold control
has been replaced. A suspected electro-
lytic checked out OK on an ohmmeter
test. We would appreciate any assist-
ance.—F. L. A., Los Angeles, Calif.

You are probably on the right track
in checking out the electrolytics. I have
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seen similar cases in which loss of ca-
pacitance in decoupling electrolytics
caused just this trouble. This is a good
job for a scope. The vertical bar is
most likely caused by spurious ae volt-
ages entering at one of the picture-tube
electrodes. The scope will show wheth-
er the dc¢ supplies to the picture-tube
electrodes are clean or not. Then, it is a
simple matter to follow back through
the faulty supply circuit, to find a faul-
ty decoupling capacitor. There is a
lesser possibility that the sawtooth cui-
rent waveform through the horizontal
yoke windings is distorted, but your re-
port does not seem to indicate scanning
distortion.

Horizontal nonlinearity

We have an Olympic 21KB2) in the
shop with considerable monlinearity.
The sweep is compressed on the left
and expanded on the right. Since there
is no linearity coil in the circuit, w:
would lile to get data on adding one to
overcome this difficulty. —J. B.,, New
York, N. Y.

Since the original circuit does not
provide for a linearity coil, it is quite
possible to get satisfactory linearity if
the circuit components are within tol-

Fig. 4—Loss of color
sync causes color pie-
ture to split up into
horizontal strips of red,
green and blue. Color
bar generator  pattern
makes fault obvious.
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Fig. 5—To adjust color afe balance con-

trol, tune in a color signal. Connect a

vivim where indicated. Adjust control
for zero volts.
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erance. Instead of changing the origi-
nal design, it would be advisable to
locate the faulty component. First check
the sweep-circuit capacitors for covrect
values. 1f this does not turn up the
fault, check the horizontal oscillator
plate voltage. This should be close to
240 volts. Low plate voltage will cause
4 noniinear sweep.

Faulty test instruments?

We recently added a popular sweep
and marker generator and a scope io
our shop equipment. Failing to get
true displays of curves, we returned
the genecrator to the factory for «
checkup, but we are having difficulty
and are teaking aligiment jobs to an-
other sicop. Do you consider the popular
type of alignment equipment adequate?
—W. 8. Saco, Me.

Our experience has heen that irad-
equate sweep and marker generators
disappeared from the market a number
of years ago. The equipment you men-
tion should perform satisfactorily.
Difficulties in making sweep-aligninent
tests are to be expected, until the
operator has gained considerable ex-
perience. Control seftings are more
numerous than in simpler instruments,
and one incorrect setting can throw the
pattern completely off. After the oper-
ator learns the ropes, such incorrect
operation 1s immediately recognized.
Since you have access to a shop which
is doing sweep-alignment work, it might
be possible to check yvour instruments
against theirs on a chassis, and observe
the control settings used by their
operator.

Power-line interference

1 would like to eliminate interference
that seems to be coming from the power
lines. Threc or four of my customers in
different parts of town are having the
same trouble. 1t seems to be a 120-cycle
imterference, producing two dark bars
about 2 inches wide horizontally across
the screen. Theve is a loud buzz. Somne-
times the picture rolls and tears. The
local channel is unaffected.—J. K.,
Toledo, Ohio

This report is indicative of diathermy
interference. It is quite possibly being
radiated from power lines about town.
The interference is not noticeable on
your local channel because the high
signal strength gives a high age volt-
age and suppresses the effect of the
interference voltage. The only possi-
bility of eliminating the interference
at the receiver is to use a directional
antenna. A better plan is to run down
the source of the interference and
eliminate it. If you can establish that
the interference is being radiated from
power lines, I am sure that your local
utility company will offer you all pos-
sible assistance in locating the source
and eliminating the cause.

Split picture

An Admiral 2041 has an intermit-
tent split picture. The horizontal lock
control does not correct the split pic-
ture, but will cause « high-pitched
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squeal with « hright vertical line at
right screen. The trouble occurs om
commercials or from outside interfer-
ence. If the receiver is turned off, it will
start up again OK.—J. 0., Copiague,
N. Y.

This is a squegging condition which is
almost certainly caused by poor de-
coupling between circuits which include
tne horizontal output system. This is
a sneaky type of trouble, because usual
de voltage checks do not turn it up.
It can be easily found with a scope,
which will show abnormally high ac
voltages on de supply buses. Check
hypass and decoupling capacitors.

16=21-inch conversion

I wounld like sowme adirice on convert-
wny « Hyde Park 16CD from a 16DPJ
picture tube to ¢ 21EPL.—B. P., New
York, N. Y.

Some of these receivers used a 60°
voke on the 16DP4 glass tube. If this
receiver has a 60° voke, the 21EP4 can
be used with minor electrical changes.
Width may be insufficient. If so, it can
be increased by any of the usual meth-
ods, such as shunting a 20-30-uxf 6,000-
volt capacitor from the 6BG6-G plate to
chassis. If the receiver does not have
a 60° voke, it will need to be supplied.

Horizontal jitter

I am writing for your opinion on
hovizontal jitter in a Regul 101. The

Jitter does mot affect the entirve picture
at one time, but oceurs at all points at
irregular intervals. Only sections of the
pleture jitter, and the raster is un-
affected. All tubes and (he horizontal
oscillator ceil have heen 1replaced.
Cupacitors and resistors in the Synclhro-
lock section cheek out OK. I will appre-
ciate any help you may offer.—J. C. K.,
Manclester, N. H.

There is not a great deal to go on
here. but this report could describe the
effect of a small arc somewhere in the
flvback or high-voltage circuits. This
should be investigated. Frequent inter-
mittent breakdown in an electrolytic
capacitor could also be responsible. The
report does not indicate that this pos-
sibility has been eliminated.

Convert to intercarrier sound

I Lave the problem of converting a
DudMont RA112 1o intercarrier sound.
Can you help me?—J. S., Brone, N. Y.

Disconnect the existing sound-takeoff
lead. Remove the second sound trap,
located at the picture detector input.
Take intercurrier (4.5-me) sound from
the plate of the second video amplifier.
This can be done by using a l-uuf
capacitor at this point. The sound if
svstem must be converted to 4.5 me.
I would suggest using a civeuit similar
to the Trav-Ler 517-82. The sound if
is driven from the 1-puf coupling
capacitor. END

TELEVISION
COVER FEATURE

RADIO IN YOUR BOAT

Now is the time to install new
matrine radiotelephones or reinstall
the old ones on cabin type bozts. On
open outboards, the new type “out-
board radiotelephone,” which is de-
signed for easy installation and re-
moval, should be given its “start of
the season” tune-up, since every ra-
diotelephone should be tuned to
match o specific boat’s antenna and
ground system. The Kaar TR249
shown on the cover fits onto a per-
manently installed mounting plate
from which it can be quickly slipped
off and made more accessible for
tune-up before being placed into
service for the 1959 boating season.
Tune-up includes frequency check,
trimming and tube testing. Ee sure
also to read the interesting article
about echo sounders in this issue.
The color transparency was taken by
Jacques Saphier of Paramus., N. J.
at TFreeport on Long Island and
shows Maurice Holland, veteran ma-
rine radio service specialist doing
the tune-up with Lee Sands watch-
ing.

COLOR-PROJECTION SYSTEMS

WO color TV projectors, both de-

veloped in Europe, have been demon-
strated in the US by two pharmaceutical
firms, which will use them for closed-
circuit medical demonstrations and
seminars. Both color systems set new
records for brightness and screen size.

The Swiss-developed Eidophor sys-
tem, long in preparation (RADIO-ELEC-
TRONICS, October, 1946; October, 1952)
was unveiled by Ciba Pharmaceutical
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Products Inc. Unlike conventional TV
projection systems, it does not depend
on a cathade-ray tube as the light
source uand therefore has vastly in-
creased brightness: it can project a
bright color picture on a 12 x 16-foot
theatre screen.

Eidophor (a Greek word meaning
“image bearer”) works in this way:
An electron beam hombards, and niod-
ifies, the surface of a film of oil on a
concave mirror. Light from a xenon
arc lamp passing through the resulting
“wrinkles” in the oil film is projected
through a special grating onto the
screen. The field-sequential color sys-

Smith, Kline &
R

French use three
projector ‘barrels’
for their color
projection system.

Eidophor system
does not nse a

cathode-ray  tube
as the light
source.

P

wWWW. americanradiohistorv.com

tem is used. The Eidophor projector
(left) is 5v% feet high, weighs 800
pounds.

The other new color TV unit is the
1,500-pound Norelco projector built by
Philips of Eindhoven, Netherlands, and
introduced in this country by Smith,
Kline & French Laboratories, Phila-
delphia.

It uses the more conventional Schmidt
optical system, with three separate
projector ‘“barrvels”—one for each color.
It projects a color TV picture of good
brightness on a 9 x 12-foot screen. The
standard NTSC (broadcast) color sys-
tem is used. END
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Call Claims
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Q —Please tell the court in your own
words, M. Slowblow, your reasons
for refusing to pay the plaintiff $6
allegedly due for one home-service call.
A.—Well, this man was out to my
house about two wecks before and was
supposed to have fixed my TV, but he
didn’t. In fact it played worse than
it did before, and I told him so. Right
away I said this call should be free.

Q.—How did he respond?

A.—Well, he fumbled around in a
bhook and finally came up claiming his
records showed it had been five months
since he had been there, and why
hadn’t I phoned him before if I was
dissatisfied ?

Q.—Why hadn’t you?

A.—I meant to, but just never got
around to it.

Q.—Go on,

A.—That seemed to make him mad.
Right away he began picking on my
kids, asking would 1 please stop them
from jumping on his tube caddy, he
called it. Next he snatched some tools
away from Junior, who was only look-
ing at them. It he hadn’t been so rough,
he wouldn’t have startled little Clevis
and made him break the guy’s mirror,
like he did.

Q.—You said the plaintiff grew pro-
gressively belligerent?

A.—Yes. When I told him I knew
there was nothing wrong with my TV
except a small tube, he stopped doing
anything for about a minute; just sat
there glaring into the back of the
c¢abinet, muttering. Sounded like he
was kind of swearing under his breath.
He didn’t even answer when I explained
how I'd adjusted all the knobs and
controls on the back so he wouldn’t
have to waste any time fooling with
them.

Q.—It was at this juncture that the
plaintiff took exception to your dog?

A.—Well, he seemed to be dead
scared of Quecnie, although I told him
she never bites. She just growls and
snarls and lunges like that whenever
strangers are around. She acts like
she was ready to eat you up, but
actually there ain’t a mean hair in all
her 95 pounds.

Q.—You have charged that the plain-
tiff appeared to be making alibis. How
was that?

A.—He was trying to alibi, all right.
You see, the trouble with my TV was
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Case 441: Fly-
back TV Service
vs. Slowblow,
Praying Judg-
ment in the Sum
of $6

By H. A. HIGHSTONE

a short in the condenser or else a short
in a small tube. Also it wasn’t throw-
ing a very good picture; kind of smeary,
which was the main trouble. This short
would make the screen go squiggly
about every three or four hours, and
sometimes it would go four or five days
without shorting. That was when this
man tried to tell me that intermittents,
he said they were, generally had to be
taken into the shop for repairs. Right
then I said nobody was going to take
my TV to no shop. You know how it
is; let one of these racketeers get hold
of your set and he loads it up with
defective parts that break down again
right away and bingo, he’s got vou on
the hook again.

().—By this time you say the plaintiff
became so surly that your children
began ecrying. Tell the Court what
happened.

A.—Not all the kids; just little Aspic.
All she wanted was to have him wait
and leave the set on channel 4 until the
Bugs Bunny cartoon was over, but this
man kept switching around from chan-
nel to channel. Finally he batted little
Aspic’s hand away from the selector
knob so hard she started erying. She’s
a very sensitive child, you know; her
teacher says she’s definitely “unusual.”

All this got Queenie worked up of
course. 1 kept telling this man she
didn’t mean a thing by snarling and
showing her teeth but he grabbed a
big soldering iron out of his kit and
acted like he was all set to knock her
brains out. The only way I got him to
drop the iron was by dragging Queenie
out and locking her in the kitchen.

Q.—Everything went from bad to
worse quite rapidly thereafter?

A.—It sure did. I have a very good
book, “How To Fix Your Own TV,”
which tells everything. It starts in
with aerials, all about the difference
between Comicals and Yogis and Ele-
phant Ears, and ends up explaining
exactly how to adjust your own iron
trap. Very thorough. I could sce this
man was getting nowhere fixing my
TV—I don’t think he knows his business
—so I tried to help him by showing
him page 17, where it says when a set
goes squiggly, the thing to do is stick
a screwdriver in the horizontal some-
thing-or-other.

These TV guys are all alike. The
minute they find out you know some-
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thing about your set, they get mean.
Like that other TV gyp dewntown
where 1 took my tubes to be tested.
Sold me four new ones and the set
didn’t work a bit better, actually
worked worse. Then got very mean
and said absolutely no dice when I tried
to insist on getting my money back.

Q.—Please confine your remarks to
the current case, Mr. Slowblow. Will
you proceed?

A.—The way it wound up was by this
IFlyback TV guy insisting he had to
take the set into his shop if he was
going to correct this intermittent, and
also to find out why the picture was so
smeary. When I said uh-uh, nobody
was taking my TV into no shop just
because the condenser was shorted, he
had the nerve to try to collect $6 for
a service call. Now he sues me for it!

Q.—You said earlier you subsequent-
ly called a second TV repairman who
succeeded in correcting the trouble in
your home?

A.—Yes. And that goes to show how
little this Flyback guy knows about
his business. This second man was
mean too; didn’t like Queenie and got
huffy when Aspic broke the lid on his
tube tester, but he fixed my set all
right, after I all of a sudden remem-
bered and told him how I had tried
swapping tubes around in different
sockets, hoping that could cure the
trouble. It was something about a 6CB6
and a 6AU6 changed around which
made the picture smeary and here this
Flyback guy ... Hey, what’s he doing,

jumping over that rail at me? Ow!
Help! Murder! Get him offa me!
Police! Judge! . . . END
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It’s seldom the record that causes the skip-
plig—groove jumping is nearly always the
fault of the player. Here’s a simple, proc-

ess-of-elimination
playing's worst nuisance

the record

By CHARLES W. FARRINGTON

ELDOM considered as a subject
for service, the skipping and stick-
ing of records is already a hot
problem from the industry down
to the customer, and it’s getting hotter.

Those responsible for and those
affected by the problem bat the ball of
blame back and forth without producing
ar.y remedy. Included are record buyers
and dealers, player dealers, distributors
and manufacturers.

The ability of the service technician,
combined with his unbiased understand-
ing of the situation, can provide the
only tangible relief presently available
to the frustrated victim of it all—the
customer. The remedy can be effectively
applied only with clear comprehension
of the facts which pose the problem.

Ignored and unrecognized, a common
law of standards actually exists for
records and playback equipment: Vir-
tually all 33- and 45-rpm records can be
traced without trouble by the majority
of players.

The fact that one allergic record
player is unable to trace a particular
pressing can never condemn that press-
ing as “defective” so long as a majority
of representative players can trace it.
One exception is the vastly superior
record, of wide dynamic range, coura-
geously marketed by a few manufac-
turers; these can be traced only by
components of high compliance.

The standard level of record manu-
facture is necessarily held to a com-
patibility with the class of parts used
in $19.95 super hi fi. To be marketable,
any record run must meet these un-
natural but exacting playback require-
ments. As a result, records have a strict
uniformity, limiting to be sure, but
nevertheless adhering to high tolerances
which are sadly missing in playback
apparatus. Therefore, players which
are unable to trace all ordinary records
are subjects for service.

An awareness of such facts permits
a straightforward approach to the cure
of skipping. One other help is an under-
standing of the human attitudes in-
volved.

For instance, the record dealer usu-
ally placates the customer with an
affable exchange. This avoids argument
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treatment for

record

and explanation, but omits the genuine
help of locating the real cause of
trouble. Player dealers receive fewer
complaints, and usually parry those
they do with condemnation of records.
A little investigation and enlightened
servicing could be profitable!

Until some miracle happens to pull
into sync the makers of players and
the makers of records, here is easy first
aid. Service technicians and set owners
with superior do-it-yourself ability can
be sure of results by following a simple
formula.

Although many factors contribute to
improper groove tracing, checking all
of them is seldom required except to
insure optimum preservation and per-
formance of records; skipping usually
is cured early in the process.

Testing the equipment

The control in these tests is the cur-
rent production standard already de-
scribed—Any record which can be
played by « majority of equipment is
normal.

Test the record first, on equipment
in which:

1. The needle is perfect; either new
or checked by microscope.

2. Cartridge compliance is consider-
ably superior to that in the one that
skipped.

3. The arm is friction-free, nonreso-
nant and nonautomatic (even to trip
switch).

4. Stylus pressure is well within the
range recommended by the cartridge
manufacturer.

Examine under magnification the dull
marks left on the record at skip points
if tracing is still imperfect (except for
the slight clicks to be expected at points
where the previous stylus skipped). If
jagged or lateral, usually caused by
mishandling, accidental needle drop or
jarring the turntable, an identical rec-
ord can be tried on the original player.
If there’s no skip, check and remedy
either handling and care of records or
susceptibility of the turntable to any
kind of jarring.

Examine the needle with a micro-
scope of at least 100 X power (Fig. 1).
Any worn needle should be quickly re-
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Fig. 1-—Microphotograph of a worn

needle tip (top) compared with a good

one. Worn needles should be replaced
immediately.

placed, but the idea that worn needles
are a primary cause of skipping is
subject to question. Some cases of skip-
ping which are stopped by repiacing the
needle may have had other contributing
factors. To check on this probability,
the tests can be continued with the worn
needle. If some other remecy proves
effective, its benefit plus needle re-
newal will provide a double gain toward
record preservation.

Reject compromise needles. Quick
surgery is the remedy for a hot appen-
dix, and for any compromise needle—
cut it out! Replace with a microgroove
point. If 78's are used, change the
cartridge or give the cusicmer two
needles.

After each of the remaining tests,
try the record again. If it can be traced
without skips, further pracedure 1s
optional.

Level the turntable with a circular
spirit level.

Measure stylus pressure, accurately,

(Continued on page T4)

61


www.americanradiohistory.com

Here are a few

. reasons why...
EASY TO BUILD
Heathkits are engineered for easy kit construc-
tion. You need no electronic or kit building ex-
perience whatsoever to successfully complete
your own kit. Use of printed circuit boards and
B3I pre-wired, pre-aligned assemblies cut construc-
tion time. Manuals are carefully prepared, em-
. ploying step-by-step instructions written in
' simple, non-technical language. Large pictorial
< diagrams and photographs show you exactly
where each part goes.
LASTING QUALITY
Only top quality components go into Heathkits,
assuring you of a finished product that is unsur-
passed in performance, dependibility and endur-

ance. Rigid quality control standards are main-
tained at the Heath factory to see that each
component lives up to its advertised specifica-
tions. Heathkits are conservatively rated. No per-
formance claims are made that are not thoroughly
proven and tested under the most stringent labo-
ratory conditions.

d O SO ADVANCED ENGINEERING
Progress in electronics engineering never stands
still at Heath. The latest developments in circuit

design and components are exploited by Heath

m a n y p e O p I e b u y engineers, offering you superior performance-at

lower costs. New advances in all fields of elec-
tronics are carefully watched by Heath engineers
T o to keep abreast of the rapidly growing industry.

A H = The modern, up-to-date styling of Heathkits

make them a handsome addition to your home

or workshop.

every year more peop/e WORLD-WIDE REPUTATION
A pioneer in do-it-yourself electronics, Heath
buy /—/eat/-)k/ts t/-)an any Of/7€‘/‘ Company, over more than a decade, has estab-

lished public confidence in its products both in

. : the United States and abroad. Today, as the
E/ethon/c /nsz‘ruments i world's largest manufacturer of electronic kits,

Heath stands as the leader in its field.

in kit form/
GREATER SAVINGS

Do-it-yourself Heathkits save you up to % the
cost of equivalent ready-made equipment. Direct
factory-to-you seiling, eliminating middle-man

£ profit, plus the tremendous Heath purchasing
power mean even further savings to you. And the
convenient Heath Time Payment Plan allows you
to use and enjoy your Heathkit NOW, while you
. pay for it in easy instaliments. -
HEATH COMPANY
Benton Harbor 20, Michigan
N
4 \ .
§ [r_)/ a subsidiary of Day$trom, Inc.
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““BOOKSHELF' 12 WATT An Amplifier, Preamplifier
AMPLIFIER KIT

Here are a few of the reasons why this attractive
amplifier is such a tremendous dollar value. You
get rich, full range, high fidelity sound reproduction
with low distortion and noise . . . plus “modern
styling”. The many features include full range fre-
quency response 20 to 20,000 CPS =1 db with less
than 29, distortion over this range at full 12 watt
output—its own built-in preamplifier with provision
for three separate inputs: mag phono, crystal phono,
and tuner—RIAA cqualization—separate bass and
treble tone controls—special hum control—and it’s
casy-to-build. Complete instructions and pictorial
diagrams show where ever part goes. Cabinet shell
has smooth leather texture in black with inlaid gold
design. Cabinet measures 1214” W.x 83" D. x 435"
H. Output transformer has taps at 4, 8 and 16 ohms
to match the speaker of vour choice. An ideal unit
to convert your present hi-fl system to sterco sound.
Shpg. Wt. 15 lbs.

all in one!

HEATHKIT
EA-2

Order direct by mail...

Save }; or more over equivalent
ready-made products by buying
directand assemblingthemyour-
self. Heathkit Style, Performance
and Quality are unsurpassed!

the World's Largest Manufacturer

of Electronic Instruments in Kit Form

S

HEATHKIT
>

HEATH COMPANY BENTON HARBOR 20, MICH.
a subsidiary of Daystrom. Inc.
i

NOTE: all prices and speci- Name SHIP VIA

fications subject to change

without notice. G [] Parcel Post
dress.

Enclosed find { } check [ Express

{ ) money order. Please 7] Freight

ship C.OD. { ) City&Zove State.
® (PLEASE PRINT) ] Best way

On Express orders do not

include transportation ATy ITEM MODEL NO. PRICE

charges—they will be col-

at time of delivery.

On Parcel Post Orders in-

clude postage for weight
shown. All prices are NET

F.O.B. Benton Harbor,
Michigan, and apply to
Continental U.S. and Pos-

sessions only. 209, Deposit POSTAGE
required on all C.O.D. [T] SEND FREE HEATHKIT CATALOG

orders,

1
1
|
|
|
1
I
1
I
i
1
|
|
|
|
| lected by theexpressagency
|
1
1
1
|
|
1
|
|
|
1
)
|
{

TOTAL

HEATHKITS are also available at your Dealer oo nextvace
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Fig. 2—Two types of stylus pressnre ganges. Direct-measurement type (left):

pickup arm is rested near fulcrum of spring-steel strip and pressure read directly

on scale. Balance type (right): arm is rested on protruding platform, indicator
is pushed downward with finger until pointer is centered in oval window.

(Continued from page 61)
with a reliable gauge (Fig. 2). Adjust
it to within the limits specified by the
cartridge manufacturer, neither more
nor less. Make sure that no lead wires
project below the arm to touch the
record.

Check vertical alignment of stylus.
Tilted pickup arms, improperly seated
cartridges and bent stylus wires are
common troublemakers that all too
often go unobserved and uncorrected.
I the turntable pad can be removed,
do so. Make a stack of seven 25-cent
pieces on the turntable, raise the arm
and push the stack under the front of
arm so that the needle may be placed
on the back edge of the top quarter
(Fig. 3-a). Set the long edge of a
machinist’s scale (% x 6 inches) on
the turntable, facing front, and check
the cartridge and arm for tilt. Correct
any deviation from parallel to the top
edge of the scale.

Next, determine whether the vertical
axis of the needle is at 90° to the turn-
table (Fig. 3-b). Use a strong front
light or a forehead reflector, and mag-
nification (a thread-count glass is best;
its folding frame acts as a stand). With
the scale held as before, use its end as
a square to check alignment of the

PICKUP ARM -____ _ CARTR|DGE
g

SHOULD BE J,

PARALLEL ===z = STYLUS

TURNTABLE

*, 172"

STEEL
RULE

7 QUARTERS
a

H
I
' q‘“"u;z_ _—DOTTED LINE
=T 77 T ~SHOWS RIGHT
¥, ANGLE OF STYLUS
", & TOP OF STEEL
) \RULE
b

-rnuotuttl

P 1 _

|
I

END OF SCALE
4

Fig. 3—Checking vertical alignment

and tilt of stylus.
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ARM IN HORIZONTAL

12 RECORDS POSITION

Fig. 4—Proper position for a cartridge
is parallel to the record surface, as in

professional  type arms. Automatic
changer arms can be parallel at only
one point of the antomatic load (in
this case six records). Refer to mann-
facturer’s recommended setting for each
model.

needle. Correct any deviation, prefer-
ably with a new stylus. If bending is
attempted, use needle-nose pliers, not
tweezers, and grip only the stylus wire,
not the needle point.

Check level of arm. Replace the turn-
table pad and put on a record. Profes-
sional type arms usually parallel the
record surface. Automatic arms are
customarily parallel when half the
automatic load is on the table (Fig. 4),
but, because of considerable variation
with different makes, manufacturers’
recommendations should be consulted
for correct adjustment.

Check for tracking error. For proper
tracking, the lateral or modulation mo-
tion of the stylus must be directly
across each groove, at a right angle to
the groove, Therefore, the stylus and
the cartridge should align with the
groove at every playing position (where
the stylus is offset in the cartridge, only
the stylus aligns). With pivot-mounted
arms, this ideal can be only approxi-
mated.

To determine stylus-angle error, a
simple template is useful (Fig. 5). Cut
a 13-inch cirele from light cardboard
and draw a radial line. Measuring from
exact center, mark points on the line
at 2, 2%, 4% and 53% inches. These
points will be referred to as needle
positions. At each needle position, align
a protractor with the radial line, the
reference point at the needle position.
Mark dots at 88°, 90° and 92°. Draw
heavy black lines at 90° 2% inches on
either side of the radial line. Draw red
lines at 88° and 92°, 2 inches on either
side of the radial line. Carefully mark
the center-hole radius of .0143 inch
and punch it out.

Place the template on the turntable
and set the needle on the outer needle
poesition. The stylus should align with
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PICKUP ARM

CARTRIDGE

EACH DASH LINE
IS 2° OFF 90°

TURNTABLE

Fig. 5—Use of cardboard template to
determine stylus tracking error. At all
check points the stylus should align
with the 90° tangent line, and in no
case exceed the angle of dash lines.

the black tangent line. If its alignment
exceeds either of the red angle lines
at this or at any of the other three
positions, there is undesirable error. The
position nearest the center is the inner
playing radius for 45-rpm records; the
other three positions represent inner,
midway and outer playing radii of 12-
inch LP’s. Points nearest the center
require the highest accuracy of align-
ment. With some types of arms and
cartridges it may be more accurate to
use the arrangement recommended by
Mr. Crowhurst and shown in Fig. 6.

(A more detailed discussion of record
tracking was presented in Rapio-ELEc-
TRONICS, October, 1957, pages 40-43.)

A straight arm should be replaced
with a good offset arm. If an offset arm
has error, try relocating the mounting
point or substitute another arm with a
more effective offset.

Test for mechanical feedback. Either
play the record at minimum volume or
turn off the amplifier and listen to
needle talk. If there’s no skip, probable
speaker feedback through the cabinet
can he proved by disconnecting set
speakers and checking behavior with a
remote speaker.

Remaking a ‘“one-room cabinet” is
more than a repair job, but how about
suspending or cushioning the pickup
table? Perhaps it’s inadequate, or, if

1. SET_PROTRACTOR SO 0°-180° T
LINES UP WITH CENTER OF TURNTABLE I

2.SET STYLUS ON CENTER OF PROTRACTOR

3.LOOK IN THIS DIRECTION ——="
TO ALIGN STYLUS ARM WITH 90°LINI

Fig. 6—Another method of checking
tracking visually.
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the set was bought at
maybe still bolted down!

Check pickup arm friction. Tie a loop
about 2 inches in diameter at the end
of an 18-inch piece of soft cotton string.
Slide the loop over the pickup arm near
the needle and hold the other end so
that the needle clears the turntable.

Move the arm slowly over the playing
area, while watching the angle of the
string from perpendicular. Compare
long and short arms, those of profes-
sional quality and those of changers,
and you will soon get the feel of a
friction-free arm. Those that show un-
usual resistance should be disassembled
and bearing parts checked, cleaned and
polished. On changers, additional fric-
tion is added when the reject trip levers
are reached. When skipping cuts a
single deep trench on the inside half of
the record, the trip system is usually
the cause. Run the changer through a
cycle until arm is at the start position.
Now swing the arm, with the string,
over the outer quarter of the record
radius. Gradually work the arm toward
the center and listen for the slight click
when the lever is first engaged.

If the groove was gouged at this
point, there’s your trouble. If not, kick
the lever along a little at a time and
rnotice (by the click) whether a similar
swing always moves the lever an equal
distance inward. Remember that the
lever remains at the point to which it
15 pushed, until it triggers. If a harder
kick is needed at a point where the
record is gouged, there may bhe a burr
on the lever or adjacent stampings.
Remove the parts and rub over extra
fine abrasive paper, laid on a smooth,
flat surface. Wipe clean of oil or grease,
and powder lightly with graphite.

Cartridge substitution. If all the
foregoing factors are normal and skip-
ping persists, the remaining sure cure
is a more compliant cartridge. As com-
pliance improves, output voltage usual-
ly decreases, so choose cartridges that
are within the input requirements of
the amplifier. Always check and adjust
stvlus pressure after changing a car-
tridge. If a crystal is in use, try a good
ceramic. If a ceramic is in use, try a
high-output magnetic. If a magnetic is
in use, try one of somewhat less out-
put. END

“wholesale,”

ELECTRONICS CONFERENCE

The Eleventh Annual DMid-America
Electronics Conference (MAECON-
1959) will be held this vear in the
Kansas City Municipal Auditorium and
Hotel Muehlebach on Nov. 3, 4 and 5.
Technical papers are wanted on engi-
neering management, engineering edu-
cation, astronautics, electromagnetics,
nucleonics, airborne electronics, mediecal
electronics and other electronic subjects.

Abstracts of approximately 100 words
should be sent not later than July 1
to: Dr. Shelden L. Levy, Midwest Re-
search Institute, 425 Volker Blvd., Kan-
sas City 10, Mo., or Dr. Charles Halijak,
Kansas State College, Manhattan, Kan.
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Authorized

Convenient '‘over-the-counter’ delivery is
now availablethrough any ofthe Authorized
Heathkit Dealers listed below. Althoughyou
will find the price of Heathkits slightly higher
when buying locally, we're sure you'll agree
that this increase is justified. Your dealer
absorbs all transportation charges, carries
a complete stock of kits for immediate de-

livery,

arise.

NOW READY TO SERVE

CALIFORNIA

BAKERSFIELD

Kiesub Corporation

2615 "'F'" Street
BERKELEY

zacKIT Corporation

2002 University Avenue
CHICO

Dunlap Radio & TV

928 Main Street
EL CAJON

Telrad Electronics

182 East Main Street
FRESNO

Duniap Radio & TV

2617 Tulare Street
LONG BEACH

Kierulff & Company

1501 Magnolia
LOS ANGELES

Kierulff Sound Corporation

12024 Wilshire Boulevard
LOS ANGELES

Kierulf! Sound Corp. (Capkit)

820 West Olympic Boulevard
LOS ANGELES

Kierulft & 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

Kierulit & Company

508 E. Date Street
PALO ALTO

Zack Electronics

654 High Street
SACRAMENTO

Dunlap Radio & TV

1800 22nd Street
SAN BERNARDINO

Kierulif & 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

Duntap Radio & TV

27 North Grant Street
TARZANA

Kierulff Sound Corporation

18841 Ventura Bouievard
VAN NUYS

Kierulff & Company.

14511 Delano
VISALIA

Dunlap 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, Inc.
1800 Northwest 23rd Street
INDIANA
INDIANAPOLIS
Golden Ear, Incorporated
24 West Washington
WEST LAFAYETTE
Golden Ear, Incorporated
108 Northwestern

HEATH COMPANY

Benton Harbor, Mich.

KENTUCKY
LOUISVILLE
Golden Ear, Incorporated
610 Third Street
LOUISIANA
LAFAYETTE
Sterling Radio Products, Inc.
1005 Cameron Street

MARYLAND
SALISBURY
Radio Electric Service Co.
736 South Salisbury Boulevard
MASSACHUSETTS
BOSTON

Audionics, Incorporated
1348 Boyiston 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, Inc.
34 Hempstead Turnpike
FOREST HILLS
Beam Electronics, Incorporated
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 East Third Street
NEW YORK
Arrow Electronics, Incorporated
65 Cortlandt Street
NEW YORK
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

Dealers

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.

YOU...

OREGON
PORTLAND
Eccles Electric Company
237 Northeast Broadway

SALEM
Cecil Farnes Company
440 Church Street, Northeast

PENNSYLVANIA

ALLENTOWN
Federated Purchaser, Inc.
1115 Hamilton Street

EASTON
Federated Purchaser, Inc.
925 Northampton Street

PHILADELPHIA
Austin Electronics, Inc.
1421 Walnut Street

PHILADELPHIA
Radio Electric Service Co.
701 Arch Street

PHILADELPHIA
Radio Electric Service Co.
3412 Germantown Avenue

PHILADELPHIA
Radio Electric Service Co
5930 Market Street

WILLOW GROVE
Radio Eiectric 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, Incy
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

Sterling 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

MADISON
Sattertield Electronics, In¢:
1900 South Park

MILWAUKEE
Hi-Fi Center
4236 West Capito! Drive

MILWAUKEE
Netzow's
2630 North Downer Avenue

Careful selection of reliable qualified dealers is a slow

process . -
been covered. Thank you.

. so please bear with us if your area has not

A Subsidiary[

E)} strom, Inc.
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ULTRA-STEERED-STEREO PROJECTOR

inverted

orchestra with
acoustical bowl which projeets sonnds over a
large audienc¢e withont electronie amplifieation,

Photo air

A—Open

Photo B—Sitereo arrangement for homes requires
two 12” and two 25” parabolic aluminum re-
flectors. loudspeakers throw sounds into large
reflectors, then scatter sounds over the room.

76

By MOHAMMED ULYSSES FIPS, IRE*

This totally tech-
nique, “elegant as simplic-

new

ity,” may render most of
our stereo thinking—and
equipment—obsolete

ECENTLY I visited the New York
High Fidelity Show, which was a
misnomer because the show was
mostly stereo. The more [ saw

and heard, the more confused I became.
The things that were going on com-
pletely flabbergasted me, so much so
that I came away quite dazed.

The stereo demonstrations which I
witnessed were, to my mind, only for
the well heeled. Not only that, but most
of the gadgets now in use are too cum-
bersome. Furthermore, why must stereo
be so earsplittingly loud? What we need
is & completely new approach to sound,
sound stereo, and the thoughts aived
here, I hope, will bring it about socon.

To begin with, why do we need elec-
tronic amplification? Have you ever
been to an outdoor concert where the
musicians sit in an inverted sound bowl
and the music is thrown forward to
reach the audience several hundred
feet awayv? (See Photo A.) No elec-
tronic amplification here! The more 1
thought about this, the more convinced
I became that any other approach was
unsound. I then started to go back to

*Itinerant Radio Engineers.

Fic
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\
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163.
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Reflection of Light and Sound.

Fig. 1—Sound of ticking watch in the focus
of reflector B a right can be heard in foecus
of A, 353 feet away, without amplification.

www.americanradiohistorv.com

RADIO-ELECTRONICS


www.americanradiohistory.com

acoustic fundamentals and soon came
across what I was looking for.

This was an ancient book entitled
“Experimental Science,” by George M.
Hopkins.t From this book, I reproduce
Fig. 163 with the caption: “Reflection
of Light and Sound,” and a short
deseription (Fig. 1).

“Place two reflectors, A and B, 4 or 5
feet apart, with their concave surfaces
facing each other, as shown in Fig. 163.
Place a short candle on the stand, D, so
as to reflect a parallel beam that will
cover the reflector, B, as nearly as pos-
sible. Then place a watch, E, in the
focus of the reflector, B, upon the stand,
F. Now hold the funnel, C, with its
mouth facing the veflector, A, and
immediately behind the candle, or,
better, remove the candle and place the
funnel in the position formerly occupied
by the candle flame. With the funnel at
this point the ticking of the watch will
be distinctly heard, but a slight move-
ment of the funnel in either direction
will render the ticking inaudible. This
experiment shows that the laws govern-
ing the reflection of light and sound
are the same.”

A similar illustration on the next
page of the book shows the same setup
with a large ear trumpet. The article
concludes with this significant and
almost unbelievable statement: “With
this arrangement the watch may be
heard twenty or thirty feet away.”
Mind you, this was all done 70 years
ago, without benefit of electronic ampli-
fication. The Capitol in Washington,
D. C, is well-known for its “whisper-
ing” acoustic phenomenon. If you stand
on one marked spot and merely whisper,
your friend standing on another marked
spot 44 feet 6 inches away will hear
you clearly. These experiments will give
you food for thought, as they gave me.
The result is shown in these pages.

I wanted to satisfy myself as to
whether it would be possible to accom-
plish stereo in a revolutionary new
manner, and I am pleased to state here
that I succeeded. Furthermore, the
cost of this new amplificationless stereo
is piddling.

Some of the components needed must
be made; namely, four reflectors. We
require two 25-inch parabolic reflectors
for the wall and two 12-inch loudspeaker
reflectors for the console. I did not use
expensive speakers, either, but secured
two secondhand radio speakers. I found
it quite unnecessary to match the
speakers closely.

The arrangement which is shown in
our illustraticn (Photo B) can be used
anywhere. No placement dimensions
have been given because they vary
depending on the physical makeup of
the room.

The secret of this new type of stereo
lies in the focusing of the reflectors. It is

quite critical! If it’s not done correctly,
the results will not be good,

Textbooks will tell you that the laws
of sound and light are similar for
experiments of this type. As the old

+Copyright 1889, 1893, 1895, Munn & Co. (Scien-
tific American), New York.
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Photo C—An actual photograph of
large reflector, showing its size
compared to girl, Larayne Limitone.

Photo D—This shows the the two loudspeakers as they
are trained on the large wall reflectors. The blocks of
supporting wood are mounted on metal straps so they
can be moved in any direction and permanently fixed.

illustration shows, the candle must be
adjusted in sueh a manner that by
moving it closer or further away from
the mirror, you hear the watch tick
loudly, even though it is 25 feet away.
With correct adjustments, the rays of
the candle will ke in the exact focus of
mirror, A. The same is true of watch,
E, and mirror, B. Here, too, the watch
must be in the exact focus for best
results.

Therefore, when you assemble the
stereo outfit, you may use a watch and
candle for correct focusing.

You will see from Photo B that the
two lower audio heams cross each other,
and you might wonder why this is done.
The reason, again, is borrowed frem the
large outdoor orchestra inverted-bowl
sound amplifier. If a musician plays at
the far right, the sound of his instru-
ment is reflected not only from the
right, but also goes to the far left, to
be reflected out to the audience. I call
this crossed-beam arrangement the
“Audio Mixer,” and in practice it works
out perfectly. From this you will under-

www.americanradiohistorv.com

stand that, when you do the focusing,
the right speaker is focused with the
left-wall reflector while the left loud-
speaker is focused with the right-wall
reflector.

The wall reflectors must be sound-
insulated so they do not transm:t extra
frequencies by vibration to the wall.
For that reason I used three heavy
wool or nylon cords to suspend each
wall reflector. The illustration shows
the arrangement. The two small reflec-
tors are mounted on a horizontal board,
as shown (Photo D). To guard against
extraneous sound transmission to the
board, a heavy felt pad is placed be-
tween the wooden post and reflector to

insulate the latter acoustically. This
deadens the sound perfectly.
The arrangement gives excellent

stereo reproduction without electronic
amplification. Of course, such natural
amplification does not give an ear-
splitting output. It gives beautiful,
soft, undistorted music.
Naturally there is nothing to prevent
(Continned on page 80)
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kenight-lkit

A PRODUCT OF ALLIED RADIO

never before such performance...such styling at so low a price...

only $4.45 down

SAVE UP TO 50%... COMPARABLE IN
EVERY WAY TO WIRED AMPLIFIERS
COSTING TWICE AS MUCH

Includes two built-in preamplifiers
for magnetic cartridges...

Single selector switch for instant
choice of desired operation...

Separate bass and treble controls
with boost and attenuation...

Concentric volume control adjusts
balance on each channel/—
plus overall volume...

DC on all preamp filaments
for hum-free operation...

Dual push-pull output circuitry for
smooth, clear high-fidelity outpul...

order from

RESLE

knight-kit 20-watt stereo hi-fi amplifier

Newest complete sterco high-fidelity amplifier at an amazing low $44.50—the
most sensational value ever offered in a stereo amplifier kit. It’s a pleasure to
assemble. It’s a truly fine instrument—the worthy heart of the finest stereo hi-fi
music system. Ideal for use with newest sterco records or stereo radio broadcasts.
Delivers 10 watts per channel into cach of two speaker systems for 20 watts of
stereo—or 20 waltts into one or more speakers for monaural use. Includes two
fully integrated built-in prcamps to accommodate magnetic cartridges. Single
switch selects phono, tuner or auxiliary stereo inputs, plus stereo reverse on each;
also switches monaural input to both amplifier channels. Has separate bass and
treble controls with both boost and attenuation for complete control of tonal
color. Special clutch-type concentric volume control permits individual channel
balance adjustment, plus overall volume control. RIAA equalized for stereo
discs. Has four pairs of stereo inputs: magnetic cartridge, ceramic cartridge,
tuner and auxiliary. With switched AC accessory outlet for added convenience.
Response is 20-20,000 cps, = 1.5 db. Hum and noise, better than 85 db below
full output. Distortion less than 1% %. Simple point-to-point wiring for easy
asscmbly—cven without previous electronic experience. Custom cabinet attrac-
tively finished in French gray; aluminum front panel with ebony trim; 4% x 13%
x9". With case, tubes, all parts, wires, solder and instructions. Shpg. wt., 27 lbs.

Model Y-773. Knight-Kit 20-Watt Stereo Hi-Fi Amplifier Kit. Netonly. .$4450
Easy Terms: Only $4.45 Down

the world’s largest electronic supply house
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see over 50 other fine
knight-kits in the 1959
Allied Catalog...send for it

enjoy building the very best ;

Stereo Deluxe Preamp
60-Watt Stereo Amplifier
Stereo Control

30-Watt Amplifier
25-Watt Basic Amplifier
18-Wait Amplifier
12-Watt Amplifier
FM-AM Tuner

FM Tuner

Hi-Fi Preamp

Speaker Systems, etc.

'l'h '“1 Y8 4
i 'M i

> )‘ v M‘W’qi “*Span-Master'’ 4-Band
Receiver
*Space-Spanner’ Receiver
“Ranger’' Radio
Clock-Radio
Radio-intercom
*“Ocean Hopper" Radio
5-Transistor Portable
2-Transistor Pocket Radio
1-Transistor Radio
Electronic Lab Kits
Photoelectronic System,
and many others

-

. ~.nmm'oamp,;,.

X
A

VTVM

VOM's

Tube Checkers
Oscilloscopes

RF Signal Generator:
Signal Tracer

Audio Generator
Sweep Generator

Communications Receiver, Capacity Checker
50-Watt Transmitter R/C Tester
Self-Powered VFO Transistor Checker
100 kc Crystal Calibrator Flyback Checker
RF Z" Bridge Battery Eliminator
Code Practice Oscillator Sub Boxes, etc.

only knight-kits have

Seonpione

4 s .
. - . v’ .
for easiest building...no previous i
electronic experience needed E 452.page 1959
7 B ALLIED CATALOG
Lxc_lusiv? in all Krlight-Kits, “convenience Y Send for this value-packea
engincering” means special attention to every catalog teaturing the
detail: resistors are carded and numbered for é complete KNIGHT-KIT line,
easc of selection ... all parts and hardware 0 as well as the world's
are packaged in clear plastic bags for easy 5 _Syass\istochbroagle vt
. . : P ™. 4 ' ] in Electronics. Write today
identification. .. wire is precut, stripped 5 ror h .
od — e ti Finall ¢ =4 for this leading, money-
. and color-coded to save time. Finally, g saving Buying Guide.
Knight-Kits are world-famous for
their step-by-step instructions o - ‘am W T oW R W WM MR SRS NG % TN

and wall-sized picture diagrams
—assembly is a marvel of
simplicity. Your final reward

is proud enjoyment of the
superior performance

designed into your

ALLIED RADIO CORP., Dept. 156.09
100 N. Western Ave., Chicago 80, IIl.

(] Ship me Model Y-773 20-Watt Stereo Hi-Fi Amplifier.
$______ enclosed

Knight-Kit. [J Send FREE ALLIED 1959 Catalog.
Place a knob on th
Name
38 years of experience in electronic kit design Address
— myr—— City Zone State

Aﬂmmmmumwmmmmmm
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THERE’S GOLD IN THIS

C-D
TREASURE

=7 ® CORNELL - DUBILIERS

{
» 40250 Xepgbl | XA0143)

v 40470 QR A0 360 {10180

:W’T‘Tﬁﬁr

]

ENDABLE
STENTLY beP
CONS/ o o The

(“”,Nu‘iftlf-.\

wpreferred.

The modern way to stock and sell the

world’s most wanted capacitors. This eff-
cient shop-chest tells you what’s in stock and exactly where it is. No
more digging for misplaced units. You get an assortment of the most
popular C-D “Preferred” tvpe twist-prongs, “Blue Beavers,” and
Mylar Tubulars—in handsome metal cabinets. Makes you look more
efficient...makes work efficient! Best of all they're FREE with your
purchase of capacitors.

Qee the “Treasure Chest” at your C-D distributor or write for Bul-
letins to Cornell-Dubilier Electric Corporation, South Plainfield, N.J.

o -
g Bgf whd able

CORNELL DUBILIER

SERVICE CAPACITORS
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STEREO | g ¢
L CHANNEL [ STEREC HANNEL

i

L REFLECTOR R REFLECTOR

125 \|
SPKR
T2
PRI
X
SEC = — SEC

Fig. 2—A high-output pickup and two

speakers with ordinary output trans-

formers, hooked up as shown, eonstitute
the whele cireuit.

(Continued from page 17)

you from using an amplifier if yvou must
have a forf/isstmo audio output. For iny
own purposes, I like soft mellow musie,
withou! the effects produced by large
amounts of feedback.

The connections

If you wish to try the new improved
system without electronic amplification,
buy a ceramic type high-output stereo
cartridge. Obtuin two telephone type
induction coils with high-ratio second-
ary. Hook them up with the secondary
toward the cartridge and the primary
toward the voice coil. Or you can use
inexpensive replacement type output
transformers that sell for 60 to 90
cents. Hook them up as in Fig. 2. Use
unshielded types. With this arrange-
ment, no power ol batteries are 1ve-
quired.

Practical hints

Small reflectors can be of almost any
size in relation to diameter of large re-
flectors, but the larger the better.

Radius of curvature should be similar
to that of large veflector: parabolic is best.

Small reflector does not have to be in
exact focal line with large reflector, but
should approximate it. Material of which
reflectors are made should be thick enough
so they do not vibrate at their own res-
onant frequency. I used aluminum No. 15
B & S gauge

Beam of sound waves from small re-
flector will scatter sidewise so it will
cover a good part of area of large re-
flector.

Small refiector should be placed at focal
point of large reflector. This figuves out
to about 8 to 9 feet for 2-foot-diameter
large reflector.

For electronic amplification, speakers
to be connected in usual way to audio-
frequency amplifier outputs.

Speaker units may be placed about 4 to
5 inches from center inner surface of
small reflectors. Small reflectors used in
setup here shown are 12 inches in diam-
eter with center of curvature about 2
inches from chord of reflector, with sim-
ilar proportions for large reflector.

Keep shifting all four reflectors until
final sound suits you best,

Always remember the focusing of re-
flectors is very critical.

The reflectors cannot be bought readily,
but any good metal spinner can make them.
The reflectors shown were made in Brook-
lyn, cost omly $9, and are mude of fairly
stiff aluminum. On receipt of « reply postal
card, we shall he pleused to give you the
name of the spimmer who malkes such re-
flectors at low cost.

After I finished this article, I had
some serious misgivings. I wondered
how the boss would feel when he sees

RADIO-ELECTRONICS


www.americanradiohistory.com

AUDIO—HIGH FIDELITY ]

my latest effort. Fortunately, he’s away
on vacation, and I have considerable
doubts that he would have allowed me
to print the article, for these simple
reasons:

First, he hasn’t seen my demonstra-
tion—he always must stick his nose
into everything! Then there is the
Advertising Department, who haven’t
seen the article either. What will they
say when they find out that you can
get fine stereo results for only a few
dollars? Finally, how will the speaker
and amplifier manufacturers feel?

I know that, on the whole, people
these days are amenable to reason and
normally will not stand in the way of
progress, even if it hurts their pocket-
books temporarily. I am certain that
they will welcome my effort. But for
theirr protection (so I don’t get into
trouble), I felt it best not to publish as
yet my most important later improve-
a ment, by which it is possible to flood

the entire room with perfect stereo
reproduction, which the system de-
scribed here can’t do. No more putting
your head in a small stereo spot!

For these reasons, I know that my
faithful readers will be patient for a

little while. My new Stereo Frequency CRT 400 PROVES REAL MONEY-MAKER
Dispersor, when attached to the two . k
wall reflectors, will make four-dimen- Th(;"ll(sa"ds of servxcemgn t.ol??)y m}? ek_moneyd
i 1 stereo possible. It’s great! The and keep customer good-will by checking an
RS I ] correcting b&w picture tube troubles with the
maost! I intend to publish it next year, on famous B&K CRT 400, right in the home without
APRIL 1 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 tude replacement sales easier!

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

4o H B&K ADAPTERS FOR MODELS 400 and 350 CRT
MAKE YOUR CRT MORE VALUABLE THAN EVER
- by, Model C40 Adapter. Tests and rejuvenates TV color picture
/ L tubes and 6.3 volt filament 110° picture tubes. Tests and rejuvenates
; # each gun of the color picture tube separately. Net, $9.95
T HE M F. Model CR48 Adapter. Tests and rejuvenates the new 110°
00

picture tubes with 2.34, 2.68, and 8.4 volt filaments, Net, $4.95
April Fool or any

other time — make
sure you know what

See Your B&K Distributor, or Write For Bulletin ST21-E

Makers of “RT, DYNA-QUIK, DYNA-SCAN and CALIBRATOR

BaK MANUFACTURING C€O.
3726 N. Southport Ave. -+ Chicago 13, lllinois

SIIPER POWERED SINGLE CHANNEL AMPLIFIER
Minimum 20V—5 Watts on All Channels

This all new super powered unit has the highest output of any
TY channel amiplifier with sufficient power to cover large
, . communities with ample signal voltage and deliver a strong
you're getling when signal thru mawy miles of cable. The unit was designed spe-

you buy tubes by mail order. Ever cifically for community television and is the only unit of its

. ] 1956. R E kind that does not produce power in fractions of a watt.
S pcel anyarys AR ADIGEHIECTHONICS For full rated cutput a high-powered commercial transmitting

has insisted that mail-order adver- tube is used.
tisers tell you that their tubes are e C. C.S. Service ® 26 db min. gain ® 6-8 mcs. band width MODEL SPA
either new and unused—or that they ® Channels 2-13 as specified ® Requires only 1 V input

® Co-axial input and output connectors for 75 OHM Line $350

are seconds. rejects or otherwise off-
standard, if such is the case. In
RApro-ELECTRONICS they can't fool you

SEENAISES B ST S SEG Electronies ¢ 1776-a Fiatbush Ave., Brookiyn 10, New York

® Linear class A operation ® Low Power Drain {1 Amp.!

Write for details today. Dept. 4
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AUDIO—HIGH FIDELITY

ALL

Frort

fI—Refles

for good vesults

By P. G. A. H. VOIGT

N Part I* we took a look at the history
and some of the basic principles
behind the reflex enclosure, We ended
by stating that “when we take the

Helmholtz resonance into account we
find that the motion of the air in the
port builds up and helps the cone even
more.” The reasoning behind this state-
ment is this:

If the drive is maintained at the
appropriate frequenecy, the buildup con-
tinues until the losses balance the driv-
ing energy. Since a large part of the
“loss” above is useful and in the form
of sound output at the port, the reso-
nance is one way of increasing the
system’s efficiency in that frequency
region considerably.

The air-flow buildup at the port is
accompanied by a corresponding pres-
sure-variation buildup within the cabi-
net. This increases the load into which
the rear of the cone is working and
thus diminishes the cone’s motion am-
plitude,

When cone motion becomes excessive,
several undesirable things happen.
First, the elastic support of the moving
parts is rarely linear in its action. This
nonlinearity introduces harmaonics at
large amplitudes. If the coil moves far
enough to pass out of the region of
maximum flux, there is further distor-
tion of the low frequencies, and, should
other frequencies be present just then,
IM distortion as well. Lastly, since the
cone is usually also the source of simul-
taneous higher frequencies, these are
affected in another way. If they are
emitted while the cone moves forward,
the piteh rises slightly (Doppler ef-
fect) while, as it goes backward, the
pitch drops. In this way, a high note
is frequency-modulated by the lower
one. The deviation depends on and gets
worse as cone velocity increases.

The first group of undesirable effects
decreases if cone displacement is
reduced and the last if cone velocity

#See also Correspondence page 24 this issue.

82

ABOUT THE
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easi to tune, and tuining is needed

are

is reduced. Loading the cone, which
decreases both displacement and ve-
locity, is highly desirable.

It is at the natural resonance of the
coil-cone system that it is most likely
to move excessively and is most sensi-
tive to the effects of extra loading. An
accepted theory for optimum conditions
in a reflex system is that the enclosure’s
natural resonant frequency (at which
it provides maximum loading) should
be made to agree with the speaker’s
natural resonant frequency.

With both resonances at the same
frequency, you might expect serious
trouble. Fortunately, things are not
as bad as they seem. The load on the
back of the cone diminishes cone ex-
cursion and velocity considerably, re-
ducing troubles due to excess cone ve-
locity and displacement. The sound out-
put at the cone face is also reduced.
This compensates to some extent for
the sound output from the port.

There is also an interaction between
the speaker and the air cushion. This
produces an effect resembling the dou-
ble-humped or double-peaked effect of
an overcoupled bandpass circuit. The
marked resonance of the speaker, which
represented a prominent package of
trouble, is replaced by two smaller ones,
one above and one below the basic reso-
nance frequency, each being far less
offensive than the original. Finally,
if the overall output is excessive at
low frequencies, the Q (Quality) of
the Helmholtz resonance can be re-
duced by damping.

In the early stages of the argument
we assumed that cushion pressure was
caused solely by the motion of the
speaker cone. This was a simplifica-
tion, for both the cone motion and the

air flow at the port contribute to the -

total compression. At the frequency
where the two motions synchronize,
cone and air flow at the port share the
compressibility of the air in the cavity.
This makes the air cushion seem stiffer

www.americanradiohistorv.com

REFLEX
ENCGLOSURE

its volume had been re-
duced) and raises the resonant fre-
quency. This corresponds to the upper
“hump” or peak.

Next, if air is rushing in at the port
and there is no signal at the speaker,
instead of the air pressure in the en-
closure backing up as it would in a
simple Helmholtz resonator, it acts on
the rear of the cone and drives that
outward against the cone’s control
elasticity. To the air moving in at the
port, this makes the air in the chamber
seem more compressible (as though the
volume were greater) and lowers the
resonant freosuency. Further, since the
air in the cabinet is now flowing as a
whole (from port to speaker and back
as though these were in series), it is
now moving in a way quite different
from that effective at the upper peak
when speaker and port acting in paral-
lel share the air cushion between them.

With the series motion more of the
air in the cabinet is moving, and the
mass of the cone which the air is
driving along with it has to be added
in too. The overall increase of mass in
motion lowers the frequency still fur-
ther—down to that corresponding to
the lower “hump” or peak.

At the frequency corresponding to
this lower peak, cone motion does not
synchronize with that of the air in the
port. When the appropriate signal is
applied to the cone, therefore, the two
do not reinforce one another as effec-
tively as at the higher frequency. You
might even think that they would ecan-
cel one another and that the sound-
producing efficiency would drop to zero.

Complete cancellation demands two
equal sources 180° out of phase, At this
lower frequency, the volume flow at the
enclosure port, which is not limited by
the elastic control of the cone, is domi-
nant. Further, even if two sources
ave equal and 180° out of phase at the
cabinet, it does not follow that they are
180° out of phase at the listener’s ear.

RADIO-ELECTRONICS

(as though
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PATH LENGTHS

g. II-1—If two equal sources are 180°
ont of phase, but do not coincide in
space, they will not ecancel each other

completely in all directions.

That will depend on the paths of sound.
Even if the direct paths are of equal
length, some reflected paths, say via the
ceiling, might be different in length and
thus introduce a time (phase) differ-
ence which prevents complete cancel-
lation (see Fig. I1-1).

Thus, while a high sound output is
not expected at this lower frequency,
the output is generally greater than
that obtainable with the same speaker
in a simple box baffle of equal volume.
Therefore, the reflex boosts the re-
sponse slightly at that lower frequency.
Below this lower resonant frequency,
the sound output drops off very rapidly
indeed. The opening in the cabinet
then permits air flow from one side of
the cone to another and the disadvan-
tages of the port come into effect. How-
ever, with a suitably designed reflex
cabinet, this occurs at frequencies so
low that the speaker was already very
inefficient anyway and the extra loss
there is a worth-while exchange for the
gain higher up.

We can now summarize the reflex-
cabinet designer’s objective when try-
ing to match the cabinet to a speaker.
He tries to arrange matters so the
reflex cabinet quenches the natural res-
onance of the speaker to some extent,
reducing speaker amplitude buildup
and possible distortion. Also, he wants
to use the phase-reversal characteris-
tic of the air-chamber system to help
fill out, as much as possible, the general
low-frequency region. Thus he kills two
birds with one stone and produce a more
acceptable overall result.

Matching speaker and enclosure

Now, our study of the theoretical
background of veflex cabinet design is
over. From it, the desirability of match-
ing the cabinet to the speaker becomes
ohvious. What, then, should be said
of the practice of many hi-fi salons of
fitting a selection of speakers to a
number of reflex cabinets, identical
except for the diameter of the speaker
opening, and then A-B testing from
speaker to speaker?

Certainly most of the differences the

(Continued on page 88)
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RADIO ¢« TELEVISION * INDUSTRIAL ELECTRONICS

TRAINING IS
THE KIND THAT

Really Pays off!

.+ . and it costs only a fraction
of what you might expect to pay!

FIX ANY RADIO OR TV SET EVER
MADE...easier...better...faster

develop better methods ;}ml to find
fast answers to tough jobs

Here are just a few of the sub-
jects ecovered: Components and
Then Troubles: Basic Trouble-
shooting  Methaods ‘Statie’ and
“‘Dynamic’ Testing: Practical
Troubleshooting Tips and lidens :
AC/DC, 3-way l'srtald and Bat-
tery Set Troubleshooting Prob
lems: Servicing Communications
Receivers: a Complete Guide to
Television Service: AM. M, and
TV Realignment Made Easy: Re-
sistar . Capacitor, Inductor  and
Transformer Trroblems Explained :
Servicing Tuning, Selector and
Switching  Mechanisms Loud-
:peal\eu: Servicing Record-play-
ing Equipment and dozens
move. 417 illustrations Read
TROUBLESHOOTING AND RE-
PAIR for 10 days AT OUR RISK!

Price only $7.50 (o1 see money-
saving combination offer)

Backed bv the how-to-do-it
methods so clearly explained in
this one big 822-page book, you'll
be prepared for fast, accurate
service on any radio or television
receiver ever made.

Radio & Television TROUBI E-
SHOOTING AND REPAIR by
Ghiraxdi & Johnson s far and
away the world's best. most easily
understood guide. Step by step, it
takes vou through each service
mocedure from locating
troubles with less testing to re-
paimng them jpromptly by fully-
apmoved (aofessional methods

COMPLETE SERVICE TRAINING
IN ONE BIG BOOK

this giant book

complete service training

For experienced service-

is a quick, easy way to

up” on specific jobs: to

LEARN BASIC CIRCUITS FULLY...and
watch service "headaches” disappear

Make your training
library complete! Get
both big books for
only $13.00. {You
save $1.25)

For
is a
course
men, it
“brush

beginners,

It's amazing how much easier and gstand their peculiarities and likely

faster vou can repair radios, television “troublespots*” . and shows how
sets and even industrial electronic to eliminate useless testing and
equipment when you know all abqut cir-  guesswork in making repairs.
CUI}S and what makes.Each“une tick. A COMPLETE GUIDE TO

You locate troubles in a jiffy because MODERN RADIO-TV CIRCUITS
you know what to look for and where. 3 :

) Throughout, this 66Y.nage book

You make 1'?"3'“'10':5 faster, better, \jih its 417 clear illustrations gives
and more profitably ! vou the kind of above-average pro-

Actually, there are only a compara- fessional training that fits you for
tively few BRASIC circuits in modern the better, big pay jobs in either serv-
equipment. Radiac & Television RE- icing or general electronics. Covers all
CEIVER CIiRCUITRY AND OPERA- circuits in modern TV and radie rve-
TION by Ghirardi and Johnson gives ceivers, amplifiers, phono- mckups rec-
you a complete understanding of these ord players, ete. Price only %695 . .
as well as their variations. It teaches or see money-saving offer in coun(m.

. to under-

vou to recognize them .

Examine it 10 days at our risk!

FREE EXAMINATION...easy terms!

J'ED SN SN SN R SN U ED SN E DN N U S ED gm W e e
Dept. RE-49, RINEHART & CO., Inc.

1 232 Madison Ave., New York 16. N.Y. I
1 Send books indicated for FREE EXAMINATION. In J
10 days, I will either remit price indicated (plus postage)
I or return books and owe you nothing. I
1 Radio & TV TROU- D Radio & TV CIRCUIT- i
BLE-SHOOTING AND RY AND OPERATION
I REPAIR (Price $7.50) (Price $6.75) I
D MONEY-SAVING COMBINATION OFFER . .
I Both hooks only $13.00. (Regular price $14.25 . . . you I
J save $1.25). Payable at rate of $4 (plus postage) after 1
1 16 days and $3 a month thereafter until $13.0:)ldhas heen
. paid. SAVFE! Send full payment with order a we pay
The bOOkS *hai explﬂlﬂ I postage. Same 10-day return privilege with money refunded. :
SERVICE PROCEDURES g DV 1
so you can really g Address . 1
understand them! City, Zone, State. . : .
Almost 1300 pages and over 800 pic- I OUTSIDE U.S.A.—38.00 for TROUBLESHOOTING & REPAIR: I
tures and diagrams in these two new | §7.25 for CIRCUITRY & OPERATION; $14.00 for both. Cash 1
books explain things so clearly it's next with order, but money refunded if you teturn books in 10 days.
to impossible for you to go wrong. l-------------------;‘
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SUPERIOR’S NEW MODEL 77

Model 77—VACUUM TUBE VOLTMETER
... Total rice $42.50—Terms: $12.50 after
10 day trial, then $6.00 monthly for 5
months if satisfactory. Otherwise return,
No explenation necessary!

== YAGUUM TUBE VOLTMETER

WITH NEW 6’/ FULL-VIEW METER

Compare It to any peak-to-peak V. T. V. M,

# Model 77 completely wired and calibrated with
accessories (including probe, test leads and
portable carrying case) sells for only $42.50.

» Model 77 employs a sensitive six inch meter.
Extra large meter scale enables us to print all
calibrations in large easy-to-read type.

¥ Model 77 uses new improved .SICO printed cir-
cuitry.

» Model 77 employs a 12AU7 as D.C. amplifier and
two 9004's as peak-to-peak voltage rectifiers to
assure maximum stability.

» Model 77 uses a selenium-rectified power supply
resulting in less heat and thus reducing possibil.

A8 A DC VOLTMETER: The Model 77 is indis-
pensable in Hi-Fi Amplifier servicing and a must
for Black and White and color TV Receiver servic-
ing where circuit loading cannot be tolerated.

in TV receivers are easily read.

AS AN ELECTRONIC OHMMETER: Because of its
wide range of measurement leaky capacitors show
up glaringly. Because of its sensitivity and low
loading, intermittents are easily found, isolated
and repaired.

Operates on 110-120 volt 60 cycle. Only

AS AN AC VOLTMETER: Measures RMS values if
sine wave, and peak-to-peak value if complex wave.
Pedestal voltages that determine the *’black’” level

Model 77 comes complete with operating instructions, probe and test leads.
Use it on the bench—use it on calls. A streamlined carrying case, included at
no extra charge, accommodates the tester, instruction book, probe and leads.

made by any other manufacturer at any pricel

ity of damage or value changes of delicate
components,

¥ Model 77 maeter is virtually burn-out proof. The

sensitive 400 microampere meter is isolated from
the measuring circuit by a balanced push-pull

amplifier,

Model 77 uses selected 1% 16ro temperature
coefficient resistors as multipliers. This assures
unchanging accurate readings on all ranges.

»

SPECIFICATIONS

e DC VOLTS — 0 to 3/15/75/150/300/750/1,500
volts at 11 megohms Input resistance. o« A

YOLTS (RMS) — 0 to 3/15/75/150/300/750/
1,500 volts. « AC VOLTS (Peak to Peak) — 0 to
ELECTRONIC

8/40/200/400/800/2,000 volts. e
OHMMETER — ¢ to 1,000 ohms/10,000 ohms/
100,000 ohms/1 megohm/10 megohms/100
megohms /1,000 megohms. ¢ DECIBEES —10
db to 4 18 db, 4~ 10 db to 4 38 db, 4 30 db to
-+ 58 db. All based on ¢ db — .006 watts (6 mw)
into a 500 ohm line (1.73v). ¢« ZERO CENTER
METER — For discriminator alignment with full
scale range of 0 to 1.5/7.5/37.5/75/150/315/150
volts at 11 megohms input resistance,

42

SUPERIOR'S NEW
MODEL 79

SUPER-METER — W!TH NEW 6" FULL-VIEW METER

A Cembination VOLT-OHM MILLIAMMETER.

Model 79—SUPER-METER . . . Total Price
$38.50~Terms: $8.50 after 10 day trial,
then $6.00 per month for 5 months if
satisfactory. Otherwise rteturn, no expla-
nation necessary!

SHIPPED ON APPROVAL

NO

MOSS ELECTRONIC, INC.

84

MONEY WITH ORDER - NO C.O.D.

Pé«s CAPACITY, REACTANCE, INDUCTANCE AND
DECIBEL MEASUREMENTS.

Atso Tesre SELENIUM AND SILICON RECTIFIERS,
SILICON AND GERMANIUM DIODES.

The Model 79 represents 20 years of continuous ex-
perience in the design and production of SUPER.
METERS, an exclusive SICO development.

In 1938 Superior Instruments Co. designed its first
SUPER-METER, Model 1150. In 1940 it followed with
Model 1250 and in succeeding years with others in-
cluding Models 670 and 670-A. All were basically
V.0.M.’s with extra services provided to meet chang-
ing requirements.

Now, Model 79, the latest SUPER-METER includes
not only every circvit improvement perfected in 20
years of specialization, but in addition includes
those services which are “musts”’ for properly serv-
icing the ever increasing number of new components
vsed in all phases of today’s electronic production.
For example with the Model 79 SUPER-METER you
can measure the quality of selenium and silicon
rectifiers and all types of diodes—components which
have come into common use only within the past five
years, and because this latest SUPER-METER neces-
sarily required extra meter scale, SICO used its
new full-view 6-inch meter.

Model 79 comes complete with operating instructions and

S pecilicat

D.C. VOLYS: 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 to0 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.
DECIBELS: —é 1o 118, 414 to +38, 434 1o | 58.
The following components are all tested for
QUALITY af
separate BAD-GOOD scales on the mefer are
used for direct readings.

All Electralytic Condensers from 1 MFD to 1000 MFD.
All Selenium Rectifiers.
All Silicon Rectifiers.

appropriate test potentials. Two

All Germanium Diodes.
All Silicon Diodes.

$ 30

test leads. Use it on the bench—use it on calls. A stream-

lined carrying case included at no extra charge accom-
modates the tester, instruction book and test leads....Only

SEE PAGE 87 FOR COMPLETE DETAILS
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3849 TENTH AVE.,

NET

Try for 10 doys befare you buy! If completely satisfied, send down poyment after trial and

If not completely sotisfied, return to us, no explonation necessory.

NEW YORK 34, N. Y.

RADIO-ELECTRONICS
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For the first time ever: ONE TESTER PROVIDES ALL THE SERVICES LISTED BELOW!

»zt ALL PURPOSE BRIDGE

MODEL 76
IT's A

CONDENSER BRIDGE

with 3 range of .00001 Microfarad te 1000 Microfarads
(Measures power factor and leakage t00.}

iITs A

SIGNAL TRACER

which will enabie you to trace the signal from antenna
to speaker of all receivers and to finally pinpoint the
exact cause of trouble whether it be a part or circuit
defect.

IT's A

RESISTANCE BRIDGE

with a2 range of 100 ohms to 5 megohms

IT's A

TV ANTENNA TESTER

The TV Antenna Tester section is used first to determine
if a "'break" exists in the TV antenna and if a break does
exist the specific point (in feet from set) where it is.

SPECIFICATIONS:

Model 76 BRIDGE . . , Total Price $26.95—

Terms: $6.95 after 10 day trial, then $5.00
monthly for 4 months if satisfactory. Otherwise

CAPACITY BRIDGE SECTION

4 Ranges: .00001 Microfarad to 1000 Micro-
farads. Will also locate shorts, and leakages
vp to 20 megohms. Measures the power fac-
tor of all condensers from .1 to 1000 Micro-
farads. (Power factor is the obility of a con-

SIGNAL TRACER SECTION

With the use of .the R.F. and A.F. Probes in-
cluded with the Model 76, you can make
stage gain measurements, locate signal loss
in RF. and Audio stages, locakzz foulty
stages, lotate -distortion and hum, etc. Pro-

return, no explanation necessary! ISl
i R 2 i vision hos been made for use of phones and

meter if desired.
NET
SUPERIOR'S NEW MODEL TV-50A

GENOMETER

7 Signul Generators in One!

V R.F. Signal Generator for A.M. V Bar Generator

vV R.F. Signal Generator for .M. V Cross Hatch Generator

v Audio Frequency Generator vV Color Dot Pattern Generator
v Marker Generator

denser to retain a charge and thereby filter
efficiently.)

TV ANTENNA TESTER SECTION

Loss of sync., snow and instability are only
a few of the foults which may be due to a
break in the antenno, so why not check the
TV antenna first? 2 Ronges: 2° to 200’ for 72
ohm coax and 2’ to 250" for 300 ohm ribbon.

RESISTANCE BRIDGE SECTION

2 Ranges: 100 ohms to 5 megohms.
Resistance can be measured without discon.
hecting capacitor connected across it. (Ex-
cept, of course, when the R C combination is
part of an R C bank.)

Model 76 comes complete
with all accessories includ.-
ing R.F. and A.F. Probes;
Test Leads and operating
instructions. Nothing else
to buy. Only

e e

Model
Price $47.50—Terms: $11.50 after

TV-50A GENOMETER . , .
10 day

Totel A versatile all-inclusive GENERATOR which provides ALL the outputs for servicing:

trial, then $6.00 monthly for 6 months A.M. Radio - F.M. Radio - Amplifiers - Black and White TV
if satisfactory. Otherwise return, nc ex-
planation necessary! SWM + Color v
THE MODEL TV-50A
R. F. SIGNAL GENERATOR: The Model VARIABLE AUDIO FREQUENCY GENERA- BAR GENERATOR: The Model TV-50A pro- comes absolutely

TV-50A Genometer provides complete TOR: In addition to a fixed 400 cycle sine-  jects an actual Bar Pattern on any TV

complefe with

coverage for A.M. and F.M. alignment. wave audio, the Model TV.-50A Genometer Receiver Screen. Pottern will consist of A d
Generates Radio Frequencies from 100 provides o variable 300 cycle to 20,000 4 to 16 horizontal bars or 7 to 20 vertical 5"'e|ded. quds an
Kilocycles to 60 Megacycles on fundamen- cycle peaked wave audio signal. bars. operahlg instruc-
tals and from 60 Megacycles ta 180 Mega- tions.

cycles on powerful harmonics.
DOT PATTERN GENERATOR (FOR COLOR

CROSS HATCH GENERATOR: The Model
TV-50A Genometer will project a cross-
hatch pattern on any TV picture tube. The
pattern will consist of non-shifting, hori-
zontal and vertical lines interlaced ta
provide a stable cross-hatch effect.

SHIPPED ON APPROVAL

MONEY WITH ORDER —NO C.0.D.

NO

MOS55 ELECTRONIC, INC.

APRIL, 1959

TV) Although you will be able to use most
of your regular standard equipment for
servicing Color TV, the one additian which
is a “must’” is a Dot Pattern Generator.
The Dot Pattern projected on any color TV
Receiver tube by the Model TV-50A will
enable you to adjust far proper color
convergence.

MARKER GENERATOR: The Model TVY-50A
includes all the most frequently needed
marker points. The following markers are
provided: 189 Kc., 262.5 Kc., 456 Kc., 600
Kc.,, 1000 Kc., 1400 Kc.,, 1600 Kc., 2000
Kc., 2500 Kc., 3579 Kc., 4.5 Mc, 5 Mc,
10.7 Mc., (3579 Kc. is the calor burst
frequency)

SEE PAGE 87 FOR COMPLETE DETAILS
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$A"7 50

NET

Try for 10 days befare you buy! If completely sotisfied, send dewn payment ofter tricl ond
pay balence ot indicated moanthly rote — NO INTEREST OR FINAMCE CHARGES ADDED.
IF mat completely sotisfied, return 1o ws, no esplonotion necessary

3849 TENTH AYE., NEW YORK 34, N. Y.
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SUPERIOR’S NEW MODEL TW-11

Terorssiona. TUBE TESTE

PROFESSIONAL

% Tests all tubes, including 4, 5, 6, 7, Octal, Lock-in, Hearing Aid, Thyratron, Minia-
tures, Sub-miniatures, Novals, Sub-minars, 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 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 may be
placed in the neutral position when necessary.

% The Model TW-11 does not use any combination type sockets. Instead
individual sockets are used for each type of tube. Thus it is impossible to
damage a tube by inserting it in the wrong socket.

% Free-moving built-in roll chart provides complete data for all tubes. All
tube listings printed in large easy-to-read type.

* NOISE TEST: Phono-jack on front panel for plugging in either phones or
external amplifier will detect microphonic tubes or noise due to faulty
elements and loose internal connections.

EXTRAORDINARY FEATURE

SEPARATE SCALE FOR LOW-CURRENT TUBES. Previously, on emission-type tube

i testers, it has been standard practice to use one scale for all tubes. As a result,
Model TW-11—TUBE TESTER . . . Total the calibration for low-current types has been restricted to a small portion of the
Price $47.50—Terms: $11.50 after 10 day scale. The extra scale used here greatly simplifies testing of low-current types.
trial, then $6.00 per month for 6 months The Model TW-11 operates om 105-130
if satisfactory. Otherwise return, no ex- Volt 68 :ycles e 'éomes housed in @ $ 50
plamalion, ieasssany| beautiful hand-rubbed oak cabinet com-
plete with portable cover. NET

NEW MODEL 83 ® ® ®

" Tests .« Rejuvenates ALL PICTURE TUBES
ALL BLACK AND WHITE TUBES

From 50 degreeto 110 degree types—from 8’ to 30 types.
ALL COLOR TUBES

Test ALL picture tubes—in the carton—out of the carton—in the set!

P Model 83 is not simply a rehashed black and white C.R.T. Tester with a color
adapter added. Model 83 employs a new improved circuit designed specifically to
test the older type black and white tubes, the newer type black and white tubes
and all color picture tubes.

P Model 83 provides separate filament operafing voltages for the older 6.3 types
and the newer 8.4 types.

Model 83 employs a 4” air-damped meter with quality and calibrated scales.

M Model 83 properly tests the red, green and blue sections of color tubes individually—for

Model 83—C.R.T. TUBE TESTER . . . Total each section of a color tube contains its own filament, plate, grid and cathode.
Price $38.50—Terms: $8.50 after 10 day trial,
then $6.00 monthly for 5 months if satisfactory.
Otherwise return, no explanation necessary!

X\

Model 83 will detect tubes which are apparently good but require rejuvenation. Such
tubes will provide a picture seemingly good but lacking in proper definition, contrast
and focus. To test for such malfunction, you simply press the rej. switch of Model 83, If
the tube is weakening, the meter reading will indicate the conditian.

Model 83 comes housed in handsome 850 |7 d Rejuvenation of picture tubes is not simply o matter of applying a high voltage to the

portable St.:ddle Stitched Texon case— filament. Such voltages improperly applied can strip the cathode of the oxide coating
complete with sockets for all black and essential for proper emission. The Model 83 applies a selective low voltage uniformly to
white tubes and all color tubes. Only ... assure increased life with no danger of cathode damage, '

SHIPPEDu ON APPROVAL Try for 10 doys before you buy | If complataly satisfied, wnd down paymani aftes brial and

- NO MONEY WITH ORDER —NO c'D'D' IF mat completely satisfied, return to v, no explonotion necessory

See following page for complete details

MOSS5 ELECTRONIC, INC, 384% TENTH AVE., NEW YORK 34, N. Y.
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SUPERIOR’S NEW MODEL 82A Multi-Socket TYPe

TESTER

TEST ANY TUBE IN

10 SECONDS FLAT !

@ Turn the filament selector switch to
position specified.

AP THEL *'t

pprt, AR

Insert tube into a numbered socket as
@ designated on our chart (over 600
types included).

@ Press down the quality button —

sl o28 rome TSTER. o THAT'S ALL!

Price $36.50 — Terms: $6.50 after 10

day trial, then $6.00 monthly for 5 Read emission quality direct on ’"BAD-
months if satisfactory. Otherwise return, GOOD’’ meter scale.

no explanation necessary.
Specifications

- _/
Production of this Model was delayed a full year pending Tests over 600 tube types
Tests 0Z4 and other gas-filled tubes

method of testing tubes. Don’t let the low price mislead you! * Employs new 4” meter with sealed air-damping chamber  resulting in
—_—————— accurate vibrationless readings

We claim Model 82A will outperform similar looking units ¢ Use of 22 sockets permits testing all popular tube types and prevents
possible obsolescence

Dual Scale meter permits testing of low current tubes

7 and 9 pin straighteners mounted on panel

All sections of multi-element tubes tested simultaneously

» Ultra-sensitive leakage test circuit will indicate leakage up to 5 megohms

careful study by Superior’s engineering staff of this new

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 designated, turn the filament switch and press down the $ 50
(it itch — THAT'S | it ter. Inters Model 82A comes housed in handsome,

M A > CEERLALIC B i CL LG s portable Saddle - Smched Texon case. NET

element leakage if any indicates automatically. Only.oeeeeeee

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

] [
' Moss eLecTRoNIC, INC. 00 MOEl 77 ..ot Total Price 4250 |
' $12.50 wllhln 10 days. Balance $6.00 monthly for § months. |
Dept. D-590 3849 Tenth Ave., New York 34, N.Y. L4 ne
| D MOGEN T9 .ot e et e et e Total Price $32.50 ]
] I"lea_ﬂe send mghthtte units che_crked on approval. If com;;!etely satisfied $8.50 wuhln 10 days. Balance $6.00 monthly for 5 months, ]
| L SOnRUISRIEIMEgspect ied with no |nter_est grsnnance Charges del T8 ... ... iiii et iieien e Total Priee $26.95 |
| :ﬁdfeudr'tt?etrhglr)vlvilgs:t'ictlnwm return after a 10 day trial positively cancelling oM “ 95 within 10 days. Baiance $5.00 monthly for 4 months. |
l ) 00 MOdEl TV-50A ..o\ o\oeieesee e iiesees e Total Price $47.50 i
{ $11.50 wuhln 10 days. Balance $6.00 monthly for 6 months. 1
O Model TW-11 . ootniiiiiis aeeine o aasacnsas Total Price $47.50

|
| $11.50 wlthln 10 days. Balance $6.00 monthly for é months. |
3 MOAEI B3 .ot e et e Total Price $33.50 |
l $8.50 within 10 days. Balance $6.00 mopthly for 5 months, |
| O Model BZA ...\ttt e s Total Price $34.50 |
| $6.50 within 10 days. Balance $6.00 monthly for 5 months. 1
I I
________________________________________________________________ -l
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America’s Fastest-Growing
Service Capacitor Line...

TOBE MYLAR" MOLDED TUBULAR CAPACITORS

® Molded of DuPont Mylar, one of the finest insulation materials
ever developed.

® Thermoset Case Construction secures leads and sections firmly to
withstand extremes of handling, vibration, shock and soldering
temperatures.

s High Insulation Resistance: Average megohm values per unit
10,000 at 25°C. Small capacitance variation with thermal change.

* Temperature Operating Range: —55° to +130°C.

* Moisture Resistant: Exceeds JAN-C-91 requirements.

. Non-In{iucti’ve: Extended foil construction insures low resistance
connections and low RF impedance.

/L// ‘ f DESIGNED FOR SERVICE DEALERS

o

NEW TOBE MYLAR* CAPACITOR KIT

FREE KIT CONTAINS
80 CAPACITORS

> ONLY

$] 584

Compact, clear-plastic dispenser contains an assort-
ment of 80 Tobe Mylar capacitors in the most popular
sizes, ratings and quantities for quick, efficient servie-
ing. Covers over GO different ratings at 200, 400 and

Today, order
your Tobe Mylar

Kit f?‘f))n :.Uou"' 600 working volts and from .0001 to 1.00 mfd. Dealer
Tobe Distributor pays only for the Tobe Mylar capacitors, kit is free.

TOBE _

CAPACITORS

*DuPant trademark TOBE DEUTSCHMANN CORPORATION, NORWOOD, MASSACHUSETTS
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(Continued from page 83)
listenci hears will be due to differences
between the particular speakers being
compared, but is it fair to any speaker
to pair it with a cabinet which might
not suit it at all? I, for one, certainly
don’t think so. The result of such tests
may well be the selection of an inferior
speaker, which gave better sound on
that particular oceasion simply because
the cabinet matched it. A better speaker
might have been rejected because the
standard cabinet was so out of match
it couldn’t do its best.

Either good box baffles, large enough
to be neutral in their effect should be
used, or, with reflex cabinets, at the
very least, each cabinet should be tuned
to suit the speaker fitted in it.

Very little electronic equipment is
needed. An audio generator, a 1,000-ohm

SPKR AC VOLTMETER

wom, ! =
=Y E

Fig. II-2—Simple circuit for locating
main lower-speaker impedance peak.

resistor and a suitable ac voltmeter
will do. Laboratory accuracy is not
necessary. All that is needed is to show
the approximate frequency and height
of the main lower speaker impedance
peak—first, when mieasured with the
speaker in free air (no baffle at all, lay
it on its back or hang it up on a wire)
and again while in the cabinet.

The simple circuit for tuning is
shown in Fig. II-2. The 1,000-ohm
resistor and the speaker are in series
across the audio generator. Keep the
generator’s output constant and slowly
tune across the band of approximately
20 to 250 cycles while watching the
meter for the sharp peak that shows
the speaker’s resonant frequency. If the
generator delivers 15 volts and the
speaker has a nominal impedance of
about 16 ohms, the voltage across the
speaker should be ahbout 0.25. If the
meter circuit has a resistance of 1,000
ohms o1 more, meter current will not
disturb the reading significantly.

The speaker’s impedance is partially
due to the dc resistance of the coil and
partially to the voltage generated when
the coil moves in the magnet’s gap.
When the speaker is in free air (clear
of any baffle o1 cabinet) and fed with
constant current at various frequencies,
coil motion builds up at the speaker’s
main lower resonance frequency. This
drives the coil velocity up and the back
emf generated in the coil peaks also.
This shows up clearly on the voltmeter
as a peak in the reading.

At the peak, the meter reading may
be expected to rise to 1 or 2 volts, some-
times even higher. Thus the exact lower
resonant frequency can be discovered.
The voltmeter reading gives an idea of
the peak’s height.

If minor irregularities are ignored,
a typical speaker has an impedance
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OST of us are familiar with the
l age old problem of checking an

electrolytic capacitor. We have
tried capacitor testers, in-circuit testers
and circuit analyzers, only to find that
the only real answer to checking any
electrolytic accurately is to substitute
it with another capacitor. Of course,
this presents certain problems: the
right value capacitor of the proper
operating voltage is usually the one
that you installed in the last repair job
that you did and you don’t have an-
other around the shop for substitution.
Then, too, there is always the dis-
charge spark that does little good in
creating good-will with your customer,
to say nothing of the harm that it can
do to the capacitor.

The intermittent electrolytic capacitor
is the worst headache, especially
where the trouble in the receiver is
corrected when another capacitor is
connected across it. This we call ca-
pacitor healing due to the sudden out-
rushing current from the capacitor
being paralleled. The ES-102 Electro-
Sub is especially made to make sub-
stitution easy and is ideal for service
shop, laboratory or any other place
where design, service or experiment-
ing is taking place.

WHY THE ELECTRO-SUB NOW?

The need fer an electrolytic substitu-
tion unit has increased recently hecause
of the sharp increase in the use of elec-
trolytic capacitors. Hi-Fi amplifiers, for
example, use up to 12 electrolytics., This
increased again with the advent of stereo
sound. One bad electrolytic will make
a thousand dollar Hi-Fi sound like a ten
dollar AC-DC radio. Portable TV receiv-
ers also use more electrolytic capacitors
than conventional TV. The filter capaci-
tors are morve critical, especially when
the portable uses a fuse resistor.

What Electrolytic Capacitors Will The
ES-102 Substitute For?

The ES-102 is especially designed to sub-

stitute for all capacitors from 2 MFD

to 400 MFD. The actual values selected

and some of their uses are shown below,
4 MFD ... especially handy for tran-
sistor radios

10 MFD ... very handy for adding ca-
pacity to see if it will reduce hum

20 MFD ... popular in many low cost
AC-DC radios and TV bypass

40 MFD...used in most AC-DC radios
and some TV receivers

60 MFD ... used in many low cost TV
receivers

80 MFD...used in most TV receivers
and higher priced radios

100 MFD ... used in many TV receivers
and low cost Hi-Fi amplifiers

150 MFD ... very prevalent in Hi-Fi am-
plifiers

225 MFD...used in some Hi-Fi ampli-
fiers

350 MFD...used only in very high
priced Hi-Fi and special applications,
Very handy for design work and for
trouble shooting hum.

When substituting for in between values,

select the nearest value.

WHAT VOLTAGE CAN BE
APPLIED TO THE ES-102?

Any voltage from 2 to 450 volts can be
applied to the ES-102 capacitors without
capacity change. This is because the
capacitors used are special dry electro-
lytics,

APRIL, 1959
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[ADVERTISEMENT]

=——=| by Herb Bowden*

Time-Saver of the MONTH!

Model ES-102
Electro-Sub

Dealer Net $15.95

How the ES-102
Prevents Capacitor
Healing and Discharge
Sparking

The ES-102 has a special charge and dis-
charge cirenit called a surge protector.
This magic device is a development of
Sencore and is very unique in operation.
The surge protector action is shown in
figure 1. Following the action of the
surge protector, note the three positions
of the switeh as it slides from left to
right. In position 1, the leads are con-
nected to the circuit under test, but the
substitute capacitor is not connected.
In position number two, the capacitor is
connected to the circuit through the 500
ohm resistor. Position number 3 shorts
out the resistor and completes the sub-
stitution. The action is in reverse as
the surge protector switch is released.

—
Tto
+ 500 CIRCUIT
- OHMS UNDER
- 10 WATT TEST

Fig. 1A, Position 1 places resistor across ca-
pacitor and only test leads connected to circuit.

- f
70
CIRCUIT

UNDER
5 TEST
-|_ 500 OHMS 1
l A
10 warT

Fig. 1B. Position 2 showing resistor in series
with capacitor to “‘slow down” current in-rush
which may heal capacitor being paralleled.

f
70
CiRCUIT
UNOER
TEST

4
T 1

Fig. 1C. Position 3 of surge protector ‘‘shorts
out” geries resistor leaving only electrolytic
n circuit.

+
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When it is returned ts the ex-
trene left, the 500 ohm resistor
discharges the ES-102 capacitor
completely within a few seconds.
The remaining portion of the
ES-102 schematic is screened on
the front panel as shown.

Is The Surge Protector
Critical In Operetion?

It may appear that the surge
protector switch must be moved
to the right carefully in order to
accomplish the connections de-
scribed. However, this iz not the
case, as the switch car be com-
pressed as fast as desired and
| as often as required. The con-
\ nections and capacitor discharge
L are automatic.

Can The ES-102 Be
Substituted Permanently?

The surge protector switch i returned
by an external spring. This spring is
located under the front panel.. To use
the capacitors for engineering ar experi-
mental work, you may want to discon-
nect the spring. Be sure to rememher
that the surge protector is not operating
when the spring is disconnected.

CAN YOU GET A SHOCK
FROM THE ES-102?

It is impossible to get a shock from the
ES-102 as the test leads are disconnected
and the capacitor discharged the instant
that the surge protector switch is re-
leased. As a matter of fact, you can
release the surge protector. disconnect
the leads and then touch the leads to
vour hands without the possibility of
shock. This is important, especially
where customers or small ch.ldren may
get near your service bhench.

DOES THE ROTARY SWITCH
ARC WHEN SWITCHING
CAPACITORS?

The rotary switch does not arc when
switching capacitors because the surge
protector switch disconnects the voltage
source. This reduces switch wear great-
ly. One should be careful not to hold the
surge protector to the right while chang-
ing capacitors.

IS IT NECESSARY TO
DISCONNECT THE CAPACITOR
BEING CHECKED?

If a capacitor is suspected of being
open, vou do not need to disconnect it
from the circuit. If it is suspected of
being shorted, it is necessary to discon-
nect it while substituting one of the
capacitors from the ES-102.

WHERE TO PURCHASE
THE ELECTRO-SUB

Over 1000 parts distributers in the
United States and Canada carry the
complete line of Sencore tme savers.
These distributors now carry the Electro-
Sub in stock. Dealer net is 3:5.95 (less
than your cost of the electrolytic eca-
pacitors).

If, for some reason, your distributor
does not carry the Sencore line, please
drop us a note at the factory, 121 Official
Road, Addison, Illinois, In Canada, please
write . . . Active Radio and TV Dist., 58
Spadina Avenue, Toronto 2 B. Look for
the colorful Sencore display.
*PRESIDENT SENCORE

[ADVERTISEMENT]
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General Instrument has ‘ “
RIGHT RECTIFIER |
set

for everyTV

|

UTOMAT/IC
/4

PTS
RECTIFIERS

T
RADIO RECEPTOR

RECTIFIERS

Don't be fooled by an “‘all or nothing at all”
approach. Selenium and Silicon rectifiers
both have a place in today's TV sets . . . and
General Instrument supplies the very best!

Radio Receptor “Safe Center” selenium rectifiers have proved their
reliability and long life in millions of circuits through the years.
When your replacement calls for selenium there is no better
rectifier,

AUTOMATIC PT5 Silicon rectifiers are the first choice of leading
TV set manufacturers switching to silicon in their new models. |
When replacing or converting to silicon, install the PT5 for maxi-
mum performance and picture brightness.

Both these outstanding rectifiers are brought to you by GENERAL
INSTRUMENT, your finest source of semiconductor components!

General Instrument Distributor Division
RADIO RECEPTOR COMPANY, INC.
Subsidiary of General Instrument Corporation

240 Wythe Avenue, Brooklyn 11, N. Y. EVergreen 8-6000

See us in May in Chicago at the Electronic Parts Distributor Show—Booth 590
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curve like that shown by the solid line
in Fig, 11-3.

If that speaker is fitted into a reflex
enclosure, the vented air chamber
atfects matters by loading the rear of
the cone. In the frequency range where
the load is effective, cone and coil motion
are diminished. The coil velocity drops,
as do the impedance and the voltmeter
reading. Therefore, the frequency at
which the load is greatest can be ascer-
tained easily, for at that frequency the
speaker impedance drops substantially
below its free-air level.

If both impedance curves are plotted
(with the speaker in air and again in
the cabinet) and the two curves are
compared, it will seem almost as though
the effect of the air resonance wus to
take a bite out of the impedance curve.
The position of the bite indicates the
frequency region of maximum cabinet
load.

Tune the port

The maximum-load frequency can be
made to agree with the speakel’s res-
onance frequency if the cabinet is made
so that the air resonance is adjustable.
The hi-fi dealer using reflex cabinets
needs the simplest method of tuning
possible. He cannot alter the volume of
his cabinets to adjust the resonance
frequency. Instead, he will adjust the
air inertia of the port. The simplest
way is to alter the port area.

If the port is made as shown in Fig.
II-4 and he obtains the inexpensive
extra parts shown, he can do this easily.

A simple way of arriving at the
correct adjustment is to leave the audio
generator set at the speaker 1esonance
frequency, and adjust the port opening
while keeping an eye on the voltmeter.
By this method it is not even necessary
to know what the resonant frequency
really is. Just leave the knob set where
the free-air reading shows the peak.
Now, when the voltmeter reading is at
its lowest, the cabinet is adjusted for
maximum loading.

500
FREQ

DA
il

20"y 50 100

KC

Fig. 11-3—Typical speaker impedance

curves: solid line for speaker in free

airy dashed line for same speaker in

small  (0.66-cubie-foot) reflex enclo-
sure.

RADIO-ELECTRONICS
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NOTCH FOR CLAMP

4 |

REFLEX
ENCLOSURE

i I"-.

]

RQVER S ;

BRAZED OR WELDED
TO PREVENT
RATTLES

BACKING !
STRIP !
CEMENTED
TO CLAMP

—_

Fig. 1I-4—Simple method of mning reflex enclosure calls for an adjustable port.
Clamp fits into slot in port and cover is adjusted for besi resnlts. At this position,
elamp is tightened and cover fixed in place.

If the speaker impedance curve is
plotted now, it will look something like
the dashed curve in Fig. II-3. In addi-
tion to taking a bite out of one fre-
quency region, the neighboring regions
above and bhelow resonance are pushed
up into minor peaks. These indicate
increased cone velocity at their respec-
tive frequencies,.

The region of lowest voltmeter read-
ing lies in the trough between these
peaks and is therefore not very pre-
cise. Fortunately the tuning accuracy
required is not high and, if in doubt
about the tuning, rocking a little to
either side of the basic generator set-
ting helps locate the middle of the
trough.

It would he convenient if exact tun-
ing was indicated by equal height of
the two peaks. In practice this cannot
be relied on, because damping (whether
natural, accidental or deliberate) affects
their individual heights. However, in a
reflex system without special damping
that is tuned to provide maximum load
at speaker resonance, the lesser peak
is usually at least half as high as the
greater one. The peaks are also ahout
equally spaced on either side of the
speaker’s free-air resonance frequency
when plotted on the usual logarithmic
graph paper.

Tune the cabinet

Cabinets can be tuned without fitting
the speaker if the resonant frequency of
the speaker to be used is known, (Don’t
go by published specifications. Speakers
vary, measure it.)

If a cabinet, after the port has been
cut but before the speaker opening is
cit, 18 considered as a Helmholtz res-
onator, it has a resonant frequency. If
the cabinet is placed with its port
facing upward as in Fig. I1-5, a carbon,
erystal or other type of pressure-
operated microphone' can be suspended
so as to be within the enclosure. Now,
suppose a sound of variable frequency

"If no pressure mnicrophone is

available, a
headphone earpiece will do.

APRIL, 1959

Dk NIV Y LIV, P piicrey oome o ooe m o ame 4o oo
Bruno Walter conducting Columbia Symphony
Orchestra
Columbia Stereo Record MS.6036
This is the second releaze in a major project
under way on the West Coast. The nine DBee-
thoven symphonies are being recorded in stereo

APRIL, 1959

sweeps by. At the frequency of the
Helmholtz resonance, there will be a
considerable buildup of sound pressure
inside the cabinet. (Relative to the
pressure at the microphone in the
absence of the cabinet, a buildup of
between 10 and 30 times is normal.)
Thus, by varying the frequency and
watching the output from the mike
amplifier on a scope or meter it is easy
to determine the resonant frequency of
the air system very accurately. By
modifying the port, the frequency can
then be adjusted as desired.

If the speaker opening has already
been cut, the same method can be used,
provided the speaker opening is sealed
oft by a reasonably airtight cover. If
the speaker has already been fitted, it
need not Dbe removed as it will not
disturb results appreciably as long as
the cover over the speaker opening is
effective.

The port and resonance

Experiments show that when a
speaker and a reflex cabinet ave
matried, a slight change in the Helm-
holtz tuning may be desirable for max-
imum effect. Therefore, the preceding
method should be treated as a quick
practical way of getting closc to the

Fig. lI-6—Effeet
of changing port
area on the en-
closure’s reso-
nant frequency.
Graph for cab-
inet with 3.25-
enbic-foot in-
ternal volume.

|
[
[T
E
=X
g
w
=

cyeles in the left channel and 800 cyeles 1n tne
right. The procedure is reversed in the next band.
Otherwise. all tones above 1,000 cycles are ve-
corded in phase in hoth channels at a constant
stylus velocity »f 5 em/sec. This calls for play-
back in a flat position. Frequences below 1,000

wwWwW americanradiohistorv com
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correct port area. The perfectionist,
chasing subtleties, will take the imped-
ance curve as well and then make
further corrections if necessary.

The graph plots in Fig. I}-6 show
the kind of variations in the Helmholtz
tuning frequency to expect when the
port is changed. The graphs were taken
for a well-built cabinet with a
cubic-foot internal volume.* Note that
the tuning frequency is not mversely
proportional to the port area or even
to the square of the port area. At first,
changes in port area for a given fre-
quency change seem to be ineonsistent
and out of proportion. For instance,
the graph of the 8-inch slot of varying
width has a slope corresponding to a
15.5-to-1 area change per octave, while
the 1-inch slot of varying length shows
a 6.5-to-1 area change per octave.

This difference arises hecususe the
area of the port alone is not decisive.
The shape of the port is invelved, and

SOUND WAVES

PRESSURE MIKE

HELMHOLTZ RESONATOR
Fig. H-5—I{ a microphone is placed
inside Helmholtz resonator, and sound
at resonant frequency sweeps Ly. there
will be considerable buildup of sonnd
pressure inside.

in both graphs the shape was changing.
Experiments show that for the same
tuning frequency with a square port,
a bigger arvea is used than with a slot-
shaped port.

To eliminate variations due to port
shape, rectangular ports having side
dimensions in the ratio of 4 to 1 were
used for each of the points plotted in

I am indebted to Mr. O. C. Schwartz, trading
as  American Radio and T.V. Supply Co. of
Toronto, Canada, for the use of lab facilities
to obtain the experimental results shown in
Figs. II-6 and I1-7.

PORT AREA IN 5Q INCHES

END

of any manuprcturer of
records mentioned in this column wmay be ob-
tained by writing Records, Rapio-ELECTRONICS,
154 West tith St., New York 11, N. Y,

German recording techniques.

Name and  address
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ABINET VOLUME IN
CUBIC FEET

rectifiers in-circuit

whether SELENIUM,

GERMANIUM,

SILICON, etc.
with the

IN-CIRCUIT

=" | RECTIFIER
“~ s | TESTER

o0 , With th
. e growi
tow. o t
bi”tards compactnes% ;:r?d
factgr:nd low price, T\'/ mana-
IS are resorting mofe

Mode! SRT-1 and

! 1—ho more ;

in sturdy hammerltjgﬁg string TV stgt:reonqmg(l:mg S,
ni oyi
jum, germanium or silicon

finish steel case

complete wi e -

Erpecuiy  SQQS0  peiecticn Nowine necd

THE SRT-1 CHECKS ALL PO E gf’gt'mer o

ek LS WER RECTIFIERS IN- .
OF-CIRCUIT WITH 100% EFFECTIVEINNEg;Rg(l)jI'!T

+ Quality +~ Fadi
in
g v~ Shorts +~ Opens 1o Arcing 1~ Life Ex
pectancy

OUTSTANDING FEATURES

@® Checks
all type
50 es of -
0 ma. (selenium, gefr‘;";:umctmers rated from 10
ma. to

an IN-CIRCUIT CONDENSER TESTER

THAT DOES THE WHOLE JOB!

The CT-1 actually steps in
and takes over where all
other in-circuit condenser
testers fail. The ingenious
application of a dual bridge [y
principle gives the CcT-1 a \
tremendous range of opera-
tion . . . and makes it an
absolute ‘must’ for every
serviceman.

IN-CIRCUIT
CONDENSER
TESTER ey L% ¢

podel cT1 —housed 0,53t § 9 150

hammertone
th test teads .only Net

-~

4

i
i

complete wi

. . . !

in-circuit checks:

+ Quality of over 809/, of all condensers even with circuit shunt
resistance present .. [(leakage, shorts, opens, in+ermi++en+s

» Value of all condensers from 200 mmfd. to .5 mfd.

 Quality of all electrolytic condensers (the abiilty to hold a

charge)
 Transformer, socket and wiring leakage capacity

out-of-circuit checks: ol T m, silicon, etc.) b
i ’ .) both in-circui
.+ Quality of 100%, of all condensers .. {ieakage, shorts, opens ° La'r”g"°t blow fuses even when th in-circuit or
e 3”7 hij connect |
rugged. ighly accurate multi-color Ed:o a dead short.
meter . .. sensitj
ive yet

and intermittents)
w Value of all condensers
w Quality of all electroly
charge)
 High resistance leakage up to 300
L New or unknown condensers . . -
nent and wiring leakage capacity

OUTSTANDING FEATURES

° Ultra-sensitive 2 tuhe drift-free circuitry @ Multi-color direct

scale precision readings for both guality and value . . (in-circuit

or out of circuit) e Simuitaneous readings of circuit capacity
and ci;cuit resistance @ Bui|t-itn Iai-leakage jndi.ctator sensntivle to ALL

over 300 megohms © canno amage circui components
Electronic eye balance indicator for even greater accuracy A CENTURY INSTRUMENTS
o isolated power line RE GUARANTEED FOR ONE FULL YEAR
The extremel N
ely low prices a .
you are buying direct from rt‘:\enr:‘iiugrascst'grl:rhecause

from 50 mmfd. to..5 mfd.

tic condensers (the ability to hold 2

® Separat
e meter s _
® Cannot damage o:aoles for in-circuit and out-of-cj
ver heat rectifi -of-circuit test
ier being tested S,

Just clip SR SI PI'E To OPE

ireui T-1 test PERATE

circuit without dj leads acros ifi

: gL disc . s rectifie

SWiach and get an remecting rectifier fronder test right in the
I meter scales Nt indication on the sasy.rorc o, LSt

y-to-read three-

megohms

transformer, socket, compo =

STER Model TT-2

develop excessive leakage, poor gain, shorts or

opens. - I ——
The TT-2 is an inexpensive quality instrument i i
designed for accurate and dependable tests of aill
transistors and diodes — quickly and accurately.

TRANSISTOR TE

Every day moré. and more manufacturers are
using transistors In home portable and car radios

~.in hearing aids, intercoms, amplifiers, indus-
trial devices, etc. Since transistors 80 bad the
need for TRANSISTOR TESTER is great. They can

OUTSTANDING FEATURES
for cur-

o Checks all transistors, including car radio, power output, triode, tetrode and unijunction types

rent gain, leakage, apens, shorts, cut-off current e checks all diodes for forward to reverse current b L]

gain e All tests can he made even if manufaclurers' rated gain is not available e Less than half a .

minute required for tests of either transistors or diodes e Large 3" meter 1S extremely | N ],

sensitive_ yet rugged . . . with multi-color scales designed for quick easy readings Model TT-2 — 4! e _—

e Power 1s supplied by an easy to replace 6-volt pattery — current drain so small, service housed in 5 8 g

life almost equal 2 shelf life. Battery cannot be drained due to accidental shorting of sturdy ham- ¢ ot %
meter or damage transistor or diode under test mertone finish (?"

steel case 1A% o <\

ut entirely removing transis-
tion to the complete with

hart test leads . . -

g S50 Digieg ‘

1 burn-gut its own
d insulated test clips enable

test leads e Canno

de so that connec

e Long test leads an
tor from circuit ® Test leads are identified by E.l.A. color cO
correct terminal 1S assured o Comes complete with replaceable transistor set-up ¢
that fits into a special rear compartment. only
. The TT-2 cannct become obsolete as the cir s 50
heck all Net

'MPORTANT FEATURE' cuitry is engineered to enable you toc
new type transistors as they are introduced. New listings will be furnished at no cost.

EASY TO BUY IF
see order formon filc\iILS:LEsg
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Fo R Io DAY ’REE TR A l- Convince yourself at no risk that CENTURY instru-

ments are indispensable in your every day work. Send

‘ for instruments of your choice without obligation:. . .
try them for 10 days before you buy ... only then, when satisfied, pay in easy-to-buy monthly installments — withou: any
financing or carrying charges added. B

TieL
7585 TESTER IN THE FIELD

FAST-CHECK TUBE TESTER

For those lookin ‘
g for a real
TECONOMY MULTIPLE SOCKET
UBE TESTER without sacrificing

ACCURACY, SPEED and VERSATILITY

MINI-CHECK TuBE TESTER

Model MC-1

Here is a multiple
spcket tube tester de-
signed to meet limited
_budgets. Although low
ln'price it boasts a
unique circuitry that
enables you to check
over 600 tube types —
and has a range of op-
eration that far exceeds
others in its price class,

Mode! FC-2 The greatest tes@i-

monial ever pat
= an insfrument . - -
——\ over 20,000 sold
in a littie more
; \ than a year—and
@ still selling as

‘@@ \l fastaswe can

roduce theg}%
See for yours

®® %%%\ at no risk wh_ycseo

® many service-

! ' hoose the

68502 $e ©®®® | TELTICHECK

¢ Oi@ sﬂ?ﬁﬂm" @ \ above all other

=T tube testers —
regardless of
price.

o SI1ZE: W: 14%8"
> — housed in hand- 950 ZE: We 1 |
M%%?ngai carrying case cor“\- s % H: 11Va K
I;:)‘;ete with CRT adapter . . - © Yy

f Model McC- . T e,
TESTER tests ove C-1 — housed in
i AST-CHECK TUBE i Modet Mot — ne
Just 2 settings on the F tely — AND IN SECONDS: case. ... o Steel § 50 —
700 tube types completely, accura y _____,;l_(;'_q steel 50 e
: By

PICTURE TUBE TEST ADAPTER RANGE QFM?Vl:rE ;Rog‘ tube types, o N
INCLUDED WITH FRSTGHECK onocis ooty o oroven synomic it OUTSTANDING FEATURES

Enables you to Qhelckdi?,lé cathodeoemifzﬁntﬁizté .irr?lfxse Yoday, i1[1- 300'}‘1,%';5&?;:5;?3! et e FEATURES

picture tub‘fs t Sggk“ 110 :;r;agir?é /ou?e newest s&la{it;fl-bsé;m%us {_egl”ators, autg 1l2';‘g?;/evr§“othsf,_ series-string TV tguebg; D;:;

s - . Mg n X : i :
e r;ev:ypi)owr e s G :)zsp!gzt:rveogulators. special o' Egr?ip?;‘;:'g a test of any tuheI ?:d|;g;e'g" tubes o 3 set-
(ei<:r1gi;iion shorts and life mjlg‘;gsiyeh}_b;i etL'IbeS and even foreign D’ ynamic )
' p

P tha
A Arsonval type met cathode emission test n 10 seconds
expectancy ... also to reju-

< principle o 34"
greater sensitiyity non o MOSt accurate type avaj) /o
A tubes. . nt shorts and me ity means more acc > available . . . its
venate weak picture tubeds- ~ Checks for inter-eleme t sOcigf‘s'“;E%'orlrn’f:in 2ans mre ¢ wate tne avaifa: oo
ter made leakage. 3
No other tube tes ]

i i ting phosphor b
;';gl;?em positions a.tnwangg; taunbde Sg;‘ortt jewel indiggrt‘:f t:bg
compartment ¢ New t e chart contained in .
ub R 1 special
at no cost ¢ Detachable lin: 'ését;(ri‘gs furnished periodicalily

p/U5 these BONUS FEATURES . . . found

in no other low price tube tester

L

gasc't;i(r:lit(: ftor cathode to heater shorts . Checks for
2 | tub:s L Catiaﬁks'all sections of multiple pur-
i Line' iso'atpuckup tubes with one “Bag”

m onten
i tch the .~ Checks for gas ¢ =
at|any pf"tctfecg,':sracHEcK. ,» Checks for life-expectancy
value 0O

IMPORTANT FEATURES

No time consumin multipie switching . . - only two
S -4
qUI|Ed l||St98d of banks of switches or
S g
1S located inside cover. New 1 tings are added wm\out costly roll chart

le
i » on the meter sca
replacemerr\‘t i; ggfective the tube will read “Bad
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Yot Rpe g-tplrn .55"?;1% most een e Sa;\)’:yi:? :éale on meter_{or l:r\:vt
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iti Separate ga
positions e
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at no cost.

| CONVENIENT TIME PAYMENT PLAN — NO INTEREST OR

i CENTURY ELECTRONICS CO., INC. i
i 4 *
] CHECK INSTRUMENTS DESIRED 111 Roosevelt Avenue, Dept. 104, Mineola, New York ]
l 1 ’

D Model CT-1 In-Circuit Condenser Tester . ... ... $34.50 Please rush the instruments checked for a 10 day free trial. If satisfied | agree 10 pay B
1 $9.50 within 10 days. Balance $5 monthly for 5 months. | the d|<>v¥n| pay;nefr)tdwlithi_n“ lotdays r?nd- the monthly ‘irgstallmednts as 3howm. If not R
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I:] Model TT-2 Transistor Tester . ... ... . $24.50 ’
| $4.50 within 10 days. Balance $5 monthly for 4 months. |
1 Model FC-2 Fast-Check Tube Tester . . ... $69.50 | NAME. i ke e b £ T [
i $14.50 within 10 days. Balance $11 monthly for 5 months. Please print clearly

Model MC-1 Mini-Check Tube Tester..... ... $39.50 | Address ..., T v P . - BT i |
I $9.50 within 10 days. Balance $6 monthly for 5 months. I
) Prices Net F.0.B. Mineola, N. Y. City ...
e r 3 et 11 rrjr 1t 1 1 1 1| J
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By ERIC LESLIE

AST month this magazine announced
that the Signal Corps and Tung-

Sol Electric had unveiled, at a
special demonstration, a new tube

said to be “the first major breakthrough
in tube design in more than 30 yvears.”
Outwardly, the tube that was demon-
strated is conventional in appearance——
for the very good reason that it was
constructed in an existing tube enve-
lope. Its internal construction (see Fig.
1) is less conventional, but old-timers

Fig. 1—Internal construction and basic
cireunit.

will recognize the space-charge cireuit

that enjoyed a slight popularity for a

time in the ’30’s, using tetrodes such

as the type 49.

It is the cold cathode that mukes this
tube a “major breakthrough.” Almost
since the triode was invented, people
have wished for a tube that would not
waste power heating the cathode. Dr.
Dietrich Dobischek of the Signal Corps
discovered in 1952 the effect that was
to lcad to such a cathode. He was bom-
barding a thin laver of magnesium
oxide with an electron beam, to produce
secondary emission. The emission was
enhanced by maintaining a high posi-
tive field near the surface of the laver.
Dr. Dobischek was startled to find that
the emission continued after the bom-
barding beam was turned off. The mag-
nesium oxide was emitting clectrons on
its own, under the influence of the posi-
tive field near its surface.

Experiments were immediately begun
to see if the newly discovered phe-
nomenon could be adapted to use in
electronic tubes. Cathodes were made of
various magnesium compounds (some
good ones were actually made of drug-
store milk of magnesia) and improved
methods of preparing and applying the
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COLD-CATHODE—

Revolutionary
New

Heaterless
Tube

oxide to the nickel sleeve that supports
the cathode layer were developed. Tung-
Sol scientists concentrated particularly
on methods of making cathodes that
could be adapted to mass production.
The end result was a sprayed-on coat-
ing of porous pure magnesium oxide.
When bombarded by electrons to pro-
duce secondary emission, the surface of
this layer becomes highly positive. It is
suspected that this high electric charge
draws electrons from the interior of the
thin layer and that an avalanche effect
similar to that in some semiconductor
devices is produced. A characteristic
blue glow develops and—with the help
of the external ficld supplied in the new
tube by the first grid-—the emission con-
tinues till the external circuit is broken.
This brings us to the greatest dis-
advantage of the new tube—the emis-
sion is not self-starting. The disad-
vantage is not too serious—very little
is required to start the tube working.
In the tube demonstrated, part of the
B-supply power was used to light (for
less than a second) a tiny filament so
placed that light and electrons emitted
from it would strike the cathode. Other
proposed methods include mixing a
little radioactive substance with the
cathode material, which would make it
self-starting. Or a photoemissive ma-
terial could be used, which would cause
ordinary light to start the action.

Once the tube has been started, it
could be maintained by a keep-alive
circuit in many types of equipment. The
emissive action continues down to less
than .01 za per sq em. A resistor in the
order of megohms around the on-off
switch would keep the tube at standby.

Another disadvantage cited against
the tube is the high voltage—300 to 500
—required to operate it. This voltage
has already been reduced in some tubes,
and it is believed that tubes will be
built to use no more than 180 volts.

The great advantage is, of course,
the power economy. In many receiver
and industrial electronic applications,
the heater consumes practically all the
power used by the tube. Its almost
instant starting is an important feature
in many applications. And the cathode
has an indefinite life, some cathodes
having already run 14,000 hours with
no signs of deterioration. The service
technician will also note the impossi-
bility of a cathode—heater short.

The only type so far constructed is a
power amplifier tube. An amplifier
(Fig. 2) using one of these sounded
exactly like what would be expected
from similar equipment using hot-
cathode tubes. The tube was also used
to operate relays at the Signal Corps-
Tung-Sol demonstration. It flashed
lights or closed relays in milliseconds,
from a cold start.

Tung-Sol plans to put the new type
on the market as soon as a coniplete
line of tubes is worked out. Work is
also under way on a cold-cathode elec-
tron gun for cathode-ray tubes (some-
thing which should bring true portable
televisers even closer).

But the future of the new cathode
material does not stop there. According
to Dr. A. M. Skellet, Tung-Sol director
of vresearch, the material may make
possible a flat picture-on-the-wall dis-
play device for TV or radar. It may
also lead to great advances in amplifier
tubes employing secondary emission
multiplication. It may have applications
even in the field of lighting, producing
a lamp similar in appearance to present
fluorescent types, but with greater
brightness and longer life. It would
work as well at 50° below zero as in

COLD CATHODE AF PWR AMPL I

FROM 05
PREAMP-
DRIVER

50K

the 100°-plus of the tropies. END
ouTPUT CROSSOVER
TRANS NETWORK
é 2 \ WOOFER
TWEETER

—— +300-500V

L 63 V AC/DC

{A) Meter may be inserted fo measure emission
sustaining current.

(B) Meter may be
current.
G| Emission sustaining grid.

inserted to measure plate

G2 Controt grid.

G3 Screen grid.
SF Starter filament,
K Cathode.
P Plate.

Fig. 2—Typical cirenit for cold-cathode audio power amplifier. Double-pole mio-
mentary switch is pressed to start eathode emission.
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HIGHWAY
SAFETY

ELECTRONICS

A team headed by electronics’ most famous scientists and twventors

has developed « system for complete guidance and control of

uutomobiles on the highway, now ready for a full-scale road test

Electronics Guides Your Car

el VA N

— o=

URING the past 5 years we have
been giving increased attention to
the problem of improving high-
way safety through the use of

electronic controls. Our interest in this
field has been stimulated by the obvious
need to reduce traffic accidents, and
the availability of electronic tools and
techniques which may meet this need.

The nced has become increasingly
apparent as a direct consequence of
improvements in road and vehicle engi-
neering. Because they permit higher
road speeds and eliminate mechanical
causes of accidents, the impoltance of
the human driver has been emphasized.
The minimal effort demanded in guid-
ing a modern car along turnpikes and
limited-access 10ads makes it easier
for the driver’s attention to stray, and
inadequate reaction speed, inattention
and drowsiness have become major
causes of accidents.

At the same time, the simplicity of
the driving process suggests that it
can be handled by a mechanical device,
much more reliable and faster-acting

- Htmprm'.\' vice president. Radio Corporation of
America.
7 Research enzineer, RCA Laboratories.

i
o

: By
.

VLADIMIR K.
ZWORYKIN

LESLIE E.
FLORY
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1959

By VLADIMIR K. ZWORYKIN*
and LESLIE E. FLORY {

The two-tnbe road-
side detector unit
nsed in the Nebraska
test  (left) has al-
ready been replaced
by more compact

and reliable transis-
tor cquipment
(right).

within its runge than the human brain.
This suggestion becomes even more
reasonable since miniaturization and
the transistor have put at our disposal
components for control devices which
excel in permanence, compactness and
low power consumption.

In approaching the problem of
vehicle control on the highways, we
recognized two basic requirements.

The first is the visualization of an
ultimate system of vehicle control, to
which all intermediate steps must con-
tribute. The development of gadgets
to meet specific needs without a common
goal 1s wasteful and can 1etard prog-
ress toward the final objective.

The second requirement is that the
system can be introduced gradually

and compatibly. It is obvious that
neither our entire 1oad system nor
100% of our motor vehicles can be

converted to automatic operation in
a single step. We must expect the co-
existence of equipped and unequipped

www.americanradiohistorv.com

well

roads as
equipped vehicles for many years after
a program of automatic vehicle control

as equipped and un-

has Dbeen initiated. Therefore, it is
essential that every new road installa-
tion contribute to the safety and con-
venience of all vehicles, equipped or
unequipped. Similarly, equipping vehi-
cles with automatic control devices
must not work to the disadvantage of
unequipped vehicles.

Does three jobs

The functions of the ultimate vehicle
control system are threefold: detection,
guidance and collision prevention.

Detecting vehicles on the highway
gives the traffic-control authority com-
plete information on traffic condlitions.

Guidance serves to keep vehicles cen-
tered in their traffic lanes, changing
lanes or routes when required by exter-
nal conditions or a preset program in
the vehicle.

Collision speed
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prevention involves
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control and lane selection to prevent
hitting other vehicles in following a
preset route.

In practice, these functions ave inter-
locked. The detection system does more
than provide the authorities with a
survey of the traffic situation. Its pri-
maly purpose is to provide the intel-
ligence to actuate the collision pre-
vention system. Again, while it is the
function of the guidance system to
keep the car in its proper course,
choices between alternate courses, such
as staying in lane or switching to
another lane to pass a slower vehicle,
are determined by signals which form

an integral part of the collision-
prevention system.
In the system which we shall de-

scribe', as much of the control system
as possible is part of the road. Since
high-speed road systems—limited-access
roads and turnpikes—are under con-
tinuous skilled supevvision, this seems
preferable to concentrating the equip-
ment in the vehicle. We can visualize
three stages in the development of the
system.

In the first, only the voadway is
modified—the vehicles are completely
unequipped. Detectors in the roadway
actuate warning lights on the side of
the road which warn the driver of a
car ahead of him in his own lane or of
vehicles approaching in the opposite
direction (Fig. 1). Such arrangements
are especially valuable where visibility
is obscured by a curve, a hill or some
other obstacle and should be equally
useful in aveas subject to fog, smog,
ete.

With the next stage, in which visual
or auditory indicators are installed in
the vehicle, the scope of the system is
greatly extended. The detector system
in the roadway now excites a “Aving
tail” of electromagnetic warning sig-
nals behind every vehicle on the road,
which is picked up by radio receivers
in vehicles following in line. The re-
ceiver translates the flying tail into a
walning indication within the car,
which replaces or supplements warning
lights installed along the roadside. The
signal within the car has the ohvious
advantage of being uninfluenced by
external weather conditions and poor
visibility.

Also, the signal which warns the
driver he is getting too close to another
vehicle or obstacle may he supple-
mented by a second indication showing
his position with respect to the center
of the lane. Thus, an auditory signal
indicating departure from the center of
the lane reduces the hazards of driving
under conditions of poor visibility.

In the final, fully automatic stage,
the collision-prevention signals act
directly on the accelerating and braking
systems in the vehicle and the cuidance
signals control the steering. Thus, as
long as the vehicle is on the electron-
ically controiled road system, the driver

! Developed by a research group including the
authors and Winthiop 8. Pike and George W.
Gray of RCA Laboratorics.
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BUILDING OR
OBSTACLE

DIRECTION

Fig. 1—An application of the

electronic highway-control system for which no

special equipment is required in automobiles, The diagram represents an overhead
view of a curve in a three-lane highway. The approach of a vehicle in the center
lane causes a sequential series of warning lights 1o flash on around the curve ahead
of the car, warning approaching vehicles that the center lane is occupied. Dotted
rectangles in center strip represent electronic detector units buried in the highway.

DIRECTION OF TRAVEL
-
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Fig. 2—Basic elements of the clectronic control system.
is relieved of his responsibilities and installed experimentally in existing
the vehicle proceeds along a preset roads by using a diamond-saw tech-
course. When the vehicle leaves the nique. Detector units used up to now

controlled road system, it shifts from
automatic to manual control. The situa-
tion is essentially similar to the pilot-
ing of long-range aircraft, where the
autopilot may take over except near
takeoff and landing.

Of course, for many years these
stages will overlap, with cars in all
stages of automation using the high-
way simultaneously.

How it works

After this very brief description of
the wvehicle control system, let us
examine its practical realization. Take
a look at the road installation. A sim-
plified diagram of a shoit, straight
section of a single lane is shown in
Fig. 2. Here we see the detection,
warning (o1 collision-prevention) and
guidance systems.

The most conspicuous element of the
detection system is a sequence of rec-
tangular loops, ahout the length of a
car, which are inserted in the hardtop
and form part of detection circuits
whose active components are buried in
capsules by the side of the 10ad. The
loops can be installed quite simply
during road construction and have been
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have two vacuum tubes. Replacing
tubes with transistors in new units now
being designed will reduce power con-
sumption and increase reliability
greatly.

When a vehicle passes over a loop, it
changes the loop’s inductance. This
change, acting through the detector,
gates the roadside control unit so that
warning signals are fed to a sequence
of antennas buried in the roadway and
extending some distance hehind the
vehicle in question. These signals, whose
amplitude decreases as their distance
behind the vehicle increases, constitute
the “flying tail” for warning following
cars. The same signals may also actuate
warning lights by the side of the road,
either behind the car or ahead of it.
Fig. 3 illustrates the flving tail concept.

Power for the detection units and the
flying-tail signals is supplied by a cable
carrying high-frequency currents, bur-
ied alongside the road. However, these
currents themselves, tranmitted with
an amplitude determined by the open-
ing or closing of the detector gates,
must not serve as the warning signal.
Otherwise a failure in the road instal-
lation which would suppress the flying

RADIO-ELECTRONICS
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tail altogether might be wrongly inter-
preted as a clear road ahead.

The difficulty is avoided by feeding
the high-frequency currents continu-
ously to the flying-tail antennas and
impressing a suitable modulation on
them through the detector gate. The
receivel on a following vehicle will infer
the distance from the source of the
modulation from the modulation factor
of the high-frequency carrier and cor-
rectly interpret the absence of the car-
rier as a system failure.

What about the danger of rear-end
collision if a vehicle stalls on the
clectronic highway? The flying tail
which extends behind the vehicle keeps
operating, even when the vehicle stops,
providing an automatic warning to the
following cars. In the conmpletely auto-
matic system, this warning would be
picked up by a receiver that would
activate the hrakes or steering mecha-
nism of the following car, causing it
either to stop o1 steer around the
stalled vehicle by changing lanes.

Provision may also he made for an
off switch that would let the driver of
the following car cut off the automatic
svstem and take control of the car him-
self to steer around the obstruction. As
an additional safety factor, the com-
plete system would include a supple-
mental warning in case another car
were approaching in the passing lane.

The guidance system forms the last
part of the road installation. Along a
straightway it ecan take the form of a
cable laid in the center of the lane,
using the same construction techniques
as for the detectorr loops. This cable
may calry a high-frequency current of
a frequency different from that of the
flying-tail carrier although in a modi-
fication of the syvstem the two functions
may conceivably be combined.

Equipment in the vehicle

Let us now turn to the equipment of
the vehicle. It must bhe stressed that
essential equipment in the vehicle is
passive. It consists of sensing devices

which are linked, either through the
driver or dirvectly, to the vehicle’s me-
chanical controls. No signals ave trans-
mitted by it. The car influences follow-
ing vehicles only through its presence,
which, through the detectors in the
roadway, modifies the electromagnetic
fields radiated by the buried antennas
for some distance to the rear—forms
the flying tail. It follows that the
flying tail of warning signals will be
formed behind any car or similar ob-
stacle, regardless of its equipment or
what the driver does.

In early stages, the vehicle’s equip-
ment could be detachable and be in-
stalled in the car at the entrance gates
to the controlled road system. Of course,
more advanced equipment would neces-
sarily form part of the vehicle con-
struction.

The warning signal detectov consists
of an antenna attached to the under-
carriage of the vehicle and a radio re-
ceiver whose rectified output may con-
trol a buzzer, warning light or other
dashhoard indieator or, in a fully auto-
matic system, the cai’s power brakes.
Automatic gain control makes the out-
put signal independent of the precise
relative location of the detecting an-
tenna and flving-tail antennas in the
roadway, and makes it proportional to
the depth of modulation impressed by
the presence of the obstacle on the high-
frequency field. The warning and brak-
ing signal amplitude may, in addition,
be amplified in a manner dependent on
the speed of the vehicle and upon its
speed relative to the obstacle. The
latter may be derived from the rate
of change of the flying-tail signal. Thus,
car spacing is controlled by the actual
as well as the relative speed of the
vehicles. In addition, the overvall modu-
lation may be adjusted from the high-
way, permitting external contirol of
spacing to conform to traffic or high-
way surface conditions.

In past experimental installations,
the guidance signal has been obtained
from two tuned antennas mounted on

ELECTRONICS

the left and right sides of the front
bumper. As the car deviates to the right
or left of the lane’s center, the current
inducesd by the field of the guidance
cahle in the left antenna exceeds that
induced in the right antenna and vice
versa. The difference in the rectified
signal from the twu antennas controls
either an indicator in the car or, in an
automatic system, the hydraulie control
valves of the steering mechanism.

Thus, with properly stabilized servo
controls, the car proceeds cown the
center of the lane without wavering,
unless the driver takes deliberate action
which supersedes the automatic guid-
ance mechanism.

Aural instructions to driver

The high-frequency cavrier current
in the guidance ecable permits voice
communication from highway control
stations to the driver without any addi-
tional road installation. Thus the driver
can he informed of route numbets,
destinations and othev pertinent data
as he approaches an intersection. Warn-
ings of weather changes, unfavorable
road conditions and hazards along the
route may contribute to traffic safety.
Voice modulation of the guidance signal
may also be used to transmit important
news flashes and emevgency orders and
eventually, information regarding com-
mercial facilities in the avea, such as
motels, restaurants or seirvice stations.

Similaily, the detectors may do douhle
duty as traflic counters and speed con-
trollers. For instance, circuits measur-
ing the time interval between the trig-
gering of successive detector units can
control illuminated signs infornming the
driver (and others) that he is exceed-
ing the speed limit. In a more sophis-
ticated syvstem, the warning may equally
well appear inside the offending car
and, if desirable, might be used as a
control signal to set the maximum
speed.

Still another function is the timing
of traffic signals at intersections so

(Continuned on puage 104)

Fig. 3—Illustration of the “flving-tail”” warning signals that extend behind moving
- E - - - -

vehieles,
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WHEN CUSTOMERS ASK-IS

RCA provides you

RCA
Silverama.

SILVERAMA is RCA’s premium picture tube—
that means fops in the industry! Manufactured
with all-new glass and parts, it’s the finest pic-
ture tube made- for the customer who prefers
and expects the very best.

Command premium price and profits! Sell
RCA SILVERAMA with ussurance that you are

delivering st completely all-new picture tube.

B
CcTUR
OF THE
HOICE TS
A CruBES ARKE
hat
MAND he best t
DE 1stomers ant © the N
1 your " Tpuy, offer e thats
mon y CA (\A ({ . P“C(\\l’e (\\h ‘f they
SILY W c\\;.élug\‘ and (\“'O\\z%ube,offer
ALL £ nomy of a 1! there's 01°
want the N ONO N you pro
them B It e. Either waz”(\\e
finet rebut wality ’,_\SSL.““ g ce for YO\'“
vide the 4 vality gy for you
pame.--& real oppot and selling
(ustoﬂ 1 YO\ T\] icrure (\1b

10 SmXP\.‘ y e
py offeriné ¢

GET FULL DETAILS FROM YOUR AUTHORIZED RCA DISTRIBUTOR TODAY

102 RADIO-ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

WIS R e

IT NEW OR REBUILT?

with a posifive answer’

PN

Monogram

RCA MONOGRAM...no finer rebuilt picture
tube made. Factory-rebuilt by RCA to quality
standards, this tube assures dependable perform-
ance and fewer call-backs. It is backed by a brand
name you sell with confidence—a brand name
your customers hny with confidence.

Yes, top rebuilt quality at economy prices
makes RCA MONOGRAM vyour best buy for
picture tube replacemients where price is the pri-
mary consideration.

BACK
PRE
.S RE
I LI AT
N Plcry ParGa T
0] Mmake TO
Jul] Sforysur your CUStomerg 2 RY!
Using o, " all the 20w the
CAéMe“he A SILypp 8es of
A MONQO
thejr Tv set. ¢f Or replace A Or
g pro > ter i Cmene g
arq’é;r M schedyy d bﬁj big adveryjg
Meeip
;j;zppearjng in a4t pre-sej for Yo
PO, » SAT
bard.sey;; T and 1y = URD EVE.
showg YO‘H’?g com erCm]sE oull see
radjo ]m“ I hey regulagty, op Ty
tribuoy - YOLYIS{Ched“]ed
an Ir
Ou neey” SUBPIY you spey £ RCA dis.
your ownp d indo is;;}’fhln 13
. < 1 ays to

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
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TUBE PROBLEM:

An amplifier
manufacturer was
plagued by noise,
microphonics and hum
that developed in the
high gain stages of his
amplifiers. Sonotone
engineers were
consulted on the
problem.

SONOTONE
SOLVES IT:

Sonotone engineers
discovered that they
could correct all three
complaints by

redesigning just one
tube,

RESULTS:

The heater element
was changed to a coil
heater, eliminating
the hum. And rigid
controls on the mount
structure and
processing recduced
microphonics and
noise. This resultecd in
the Sonotone reliable
type 7025. It’s now
available for initial
equipment and
replacement purposes.

Let Sonotone help
solve yvour tube
problem, too.

ELECTRONICS

COMPUTER
HYDRAULIC POWER-STEERING
SYSTEM

POWER SUPPLY

CONTROL VALVE
PICKUP COILS

MAGNETIC FLUX
LINES

=N
P e,
/ ROAD CABLE

STEERING ACTUATOR

POSITION-SERVO TRANSDUCER

Fig. 4—Awomatie steering equipment used by General Motors in test of the RCA

guidance system. Glove compartment control-center compnuter is fed data on ear

loeation (from difference of voltages induced in pickup coils), wheel angle (from

position servo transducer) and speed (from veloeity transducer). When pickup-

coil voltages are unequal, it develops a “command voltage” which activates the

control valve, adjusting the angle of the wheels through the conventional hvdraunlie
| power steering system.

‘ (Continued from page 101)

| green-light periods for the two roads
ave always proportional to the flow of
trafic along each. Their use for push-
ing a row of lights ahead of a vehicle
approaching a hill or curve to warn
vehicles proceeding in the opposite di-
rection against passing has already
been mentioned. Other applications, of
value particularly in the early stages
of the system’s development, will be
apparent to anyone faced with prace-
tical problems of traffic control.

The basic features of the vehicle con-
trol system which we have described
have recently heen tested and demon-
strated in cooperation with Mr, L. N.
Ress, State Engineer of Nebraska’s
Department of Roads. The road instal-
lation was made on a 300-foot section
at a newly constructed intersection in
Lincoln, Neb.

The demonstration covered the oper-
ation of the vehicle detectors with bur-
| ied loops, the tail warning svstem em-

ploying both lights and radio signals,

and the guidance system. Dashboard
indicators permitted a manually con-
‘ trolled car to be driven safely along the
lane’s center, adjusting its speed to that
of preceding vehicles, even when the
windshield was completely covered to

simulate automatic-control conditions.

A similar system with automatic
steering control of a standard 1958
Chevrolet has 1ecently been demon-
strated along a 1-mile check track at the
General Motors Technical Center in

S O n oto n e § Wurrgn, Mich. _The guidance cable had
® P been inserted in the road surfuce by

Electronic Applications Division, Dept. TE-49 the diamond-saw technique already
ELMSFORD, NEW YORK mentioned. The electrical signals de-
Leading makers of fine ceramic cartridges, speakers, micro- rived from two bumper—mounted pickup

hones, tape heads, electron tubes. . .
’ ) coils controlled the steering by means of
In Canada, contact Atlas Radio Corp., Ltd., Toronto . N ]
a hydraulic power piston (Fig. 4).

104
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The results of these and earlier tests
have confirmed our belief that a lavrge
measure of automatic control is tech-
nically possible. Furthermore, we ure
convinced that it is essential if the
accident toll is to he materially veduced.
The electronic techniques developed so
far indicate a way to realize the de-
sired objective. However, an optimized,
workable system demands the cooper-
ation of many groups, including as a
minimum, highway engineers, auto-
mobile manufacturers and the elec-
tronics industry.

The results of their eflorts must he
tested on an enlarged test facility per-
mitting the operation of controlled ex-
perimental vehicles at normal speeds.
In this manner we can determine the
optimum length and shape of the fiving
tail, the preferred dimensioning of the
detector loops, the best ways of geneu-
ating and applying the control signals
within the car and many other factors
which must be known before vehicle
control systems are installed on publie
roads. Clearly, much remains to be done.
The urgent need to reduce the accident
toll on our highways demands that the
work get under way. END
This is the second article of a series on highway
safety and electronics, the first of which ap-

peared in January. The next will appear in an
early issue.

ADVANCE ANNOUNCEMENT

The 14th Annual Old-Timer’s Nite
Round-Up and Banquet will be held
Saturday, April 18, 1959, in the Grand
Ballroom of the Hotel Stacy-Trent in
downtown Trenton. The party will be
stag and a turkey dinner will be served.
Contact Ed G. Raser, 19 Blackwood
Drive, Trenton 8, N. J., for details. The
sponsor is by the Delaware Valley Radio
Association.
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i :
HOW TO PASS ;
] ™
. A Your FCC Commercial
&
; £ %
N LICENSE EXAMS
. =

We guarantee

to train you until you receive

Your FCC license

—or your money back

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

“License and Good Job . . . Thanks”

“After finishing your Master Course, 1 passed the
FCC exam for the 1st class license. I had my ticket
for only one week and 1 got a job at WOC-TV,
AM-FM. Incidentally, WOC is the oldest radio sta-
tion west of the Mississippi. I sincerely feel that if
it weren't for taking your Master Course, I would
not have received my 1st class ticket. So I want to
take this occasion to again thank you for such a
fine, complete and composite study for electroniecs
work.”

License (Commercial)

Francis J. McManus
Davenport, Iowa

w3,

BT g _ :

bY:

,’V:N.!}" n: o s N

S

B

"

2N it S

Méil Coupon Now

Accredited by the Naotienal Home Study Council

Cleveland Institute of Radio Electronics

Desk RE-28, 4900 Euclid Ave.

Cleveland 3, Ohio

r----------------.

Please send Free Booklets prepared to
help me get chead in Electronics. |
have had training or experience in
Electronics as indicated below.

[] Military

[] Radio-TV Servicing

[7] Broadcasting
[] Home Experimenting

Cleveland Institute training results in job offers like these:

Radio Operators & Technicians
American Airlines — Chicago, De-

Service Technician:

in Cleveland, Ohio
to service and maintain electronic
medical instruments and equip-
ment. Must have a solid knowledge
of electronic fundamentals. A car
is required. Company benefits in-
clude retirement plan.

Man needed

CLEVELAND INSTITUTE OF RADIO ELECTRONICS

Desk RE-28

troit,

Cleveland—has openings for radio
operators

Operators must have a 2nd class Name. — —Age
FCC license and ability to type
40 wpm. Many company benefits.
Address_ _ - _
. ity. 4 Stat
Cleveland 3, Ohio Cify ohC Qi

4900 Euclid Avenue

[J Manufacturing

[] Amateur Radio
In what kind of work are
you now engaged?
and

St. Louis, Cincinnati

(] Telephone Company
[ Other —
In what branch
tronics are you interested?

and get all three F

REE

We can train vou
to pass vour Li-

you've any
practical experience
— amateur. mill-
tary.  radlo servie-
ing. or other. Our
proven  plan  ean
help put vou on the
road 10 SucCess.

Your Fcc ticket
wili be recognized
by employers  as
proot of your
technical ability.

good ftraining
doesa't cost

of Elec-

. it pays!

and radio mechanics.

T RE-28
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Precision cutting...a simple job
with the new

Centzalab

SK-2

G ALY

SHAFT-KUT
TOOL

A

Now you can cut contirols and

control the cut . . . precisely and exactly.
CENTRALAB’s Shaft-Kut Tool is a precision instrument, guaranteed

to make a really simple job of cutting shafts to the exact size you need.

With this tool you can cut any single or dual control . .. or switch shaft,

i/

and get cuts that are accurate to [{ith of an inch! The tool and calibrated

jig are made of case hardened tool steel, designed to last a lifetime.

You can’t make a wrong cut with the CENTRALAB Shaft-Kut Tool! And the
price is less than half what you’d expect to pay for a precision device of this

kind ... a low $4.95 dealer net. Ask your distributor to show you how easy

/
7

ROTARY SWITCHES
CIRCUITS

it is to use this new tool.

A DIVISION OF GLODE-UNION, INC,
9220 E. KEEFE AVE. MILWAUKEE 1, WIS,
IN CANADA: 804 Mt. Pleasant Rd. ¢ Toronto 12, Ont.
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CERAMIC CAPACITORS
ENGINEERED CERAMICS

CONTROLS o
PACKAGED ELECTRONIC
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HE past month has provided us
with an airay of new units. Keep-
ing step with transistor develop-
ment are three vhf Mesa tran-
sistors, A high-frequency junction
transistor, switching transistors and a
21-inch 110° picture tube ave listed.

2N660

A high-frequency p-n-p fusion alloy
junction transistor for computer and
switching applications.

Maximum ratings of the Raytheon
2N660 are:

Ves 25
Ves 12
Vee 11
Vee (Vee = 0.1) 16
lc (amp) !
Average characteristics at 250°C
are:
hre 65 (lg = 10 ma, Ve = 0.35)
fab (me) 15
2N670
A p-n-p germanium alloy junction
transistor intended for use in high-
voltage pulse-amplifier and high-cur-

rent switching circuits.
BASE
P
EMITTER([ 0., o ! COLLECTOR

et
= 200"

‘ACTUAL
SIZE

2N670 I il
EMITTER CONNECTED TO CASE
Maximum tentative ratings of the

Philco 2N670 are:

Ves 40

Vee (Ve = I.5) 40

Ves 40

le (amps) 2

Piotsl {mw) (25°C) 300
Typical electrical characteristics at
250°C are:

hle 100 (Vcs = |.5, |C =1 amp)
foo (ke) 650 {Vee = 2, lc = 100 ma)
6805, 8BQ5

Power pentodes in a 9-pin miniature
envelope intended for use in the audio
output stage of radio and television

RADIO-ELECTRONICS
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NEW TUBES & SEMICONDUCTORS (Cont'd)

6BQ5,8BQ5
IC=INTERNAL CONN (DO NOT USE )
receivers and in phonographs. The
6BQ5 has a 6.3-volt 760-ma heater.

The 8BQ5 has an 8-volt 600-ma heater |
with controlled warmup for use in
series-string heater circuits. All other
specs hold for both tubes. The 6BQ5 is
an cxact replacement for the K184,
The 6BQ5 and 8BQ5H are made by

RCA. Maximum ratings in class-Al
amplifier service arve:

Ve 300

Ve 300

Ve [pos bias value) 0

||( (ma) 65

P, [watts) 12

G2ipu [watts)* 2

Fmust not exceed 4 watts under maximum-
~iwnal canditions, |

INI1141, -142, -143 \

Three p-n-p germanium high-fre- |
quency  Mesa  transistors featuring

alpha cutoff frequencies up to 750 mc
and power dissipations of 750 mw.
All are designed for rveliable rf opera-
tion in the vhf range.

BASE
P
EMITTERI{ ©  © !ICOLLECTOR
= 200"
2NI141
2N[142
2N1143
Maximum ratings of these Texas
Instruments transistors are:
2N1141  -42 -43
Vee 35 30 25
Ves ! 0.7 0.5
le (ma) 100 100 100
le {ma) 100 100 100
Piotar (mw) 750 750

750 |
Typical charactervistics at 25°C are:

2NII41 42 -43
fas [me) 750 600 480
hie (db) 12 1o 8
{(Vee = 10, Ic =10 ma, f = 100 mc}
21EQP4

Another addition to the line of 110°
picture tubes, the 21EQP4 is a 21-inch
rectangular glass tube made by Syl-
vania. It has a spherical faceplate,
aluminized screen and a straight gun

63 4o ULTOR |
#°C (QUTER CONDUCTIVE
£_COATING)
G2 [P IC( INTERNAL
o CONN)
Gl K
2IEQP4
design which needs no ion trap. Its
6.3-volt 600-ma heater has an 11-

second controlled warmup for use in
series-string heater circuits.
Maximum ratings of the 21EQP4 are:
Viitor 20,000
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a real sweet combination...
the new
FASTATCH FDK-100
Dual Control Kit

with the

Centgg;alab%x-z

Shaft-Kut Tool
FREE!

g

if you have a birthday any time
this year, CENTRALAB has a present for you
NOW ... a real money-saving offer that gives
you a $41.90 value for only $32 70.

REGULAR

This $9.20 saving is yours when you buy the | HERE'S WHAT
new CENTRALAB Fastatch FDK-100 Dual Con- | YOU GET PRICE
trol Kit and SK-2 Shaft-Kut Tool combination. 24 controls and 9 switches......... $32.70

The handy kit contains 24 econtrols and 9 ; all factory assembled and tested

switches—that let you quickly snap together | Sturdy steel cabinet.............. 4.25
any of 720 different dual control combinations. Shaft-Kut Tool. ..ooevveenennn.. 4.95
Actual value $41.90

trol or switch shaft length . . . accurate to Yth
of an inch. It is available separately, at $4.95,
actually less than half the price you would
expect to pay for it.

You get all this for $32.70—the cost
of the controls alone! The Shaft-Kut
Tool and steel cahinet are FREE!

So don’t waste any more time with special trips
to your distributor when you need a dual-
concentric. Have the control you need at your
fingertips with this wonderful kit-and-tool com-
bination. But don’t delay . . . this money-saving
offer is for a limited time only!

M":‘L_._r . il i ‘#'
Central

8-5340 2

1
1
|
|
i
|
|
|
|
|
|
|
|
The Shaft-Kut Tool assures you of precise con- :
{
|
|
{
{
i
{
i
|
|
|

A DIVISION OF GLOBE-UNION, INC.
9220 E. KEEFE AVE. « MILWAUKEE 1, WIS,
IN CANADA: 804 Mt. Pleasant Rd. « Toronto 12, Ont.

e ®
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How to make

your HI-Fl
LOOK AS GOOD
AS IT SOUNDS!

Your system probably sounds beautiful—
but if you live in a jungle of dials, wires,
lights, and boxes—you're not really happy
with it. But you can be—and this book
shows you how.

If you want to design and build, yourself,
it tells you how—from choosing the right
tools on up. If you want to buy—it tells
you what to look for. f you want to have
a cabinet custom built—or work with
kits, it helps you there too. It explains
design principles, types of wood, furniture
styles, finishing, care and room arrange-
ment for better appearance—and listen-
ing. Every hi-fi fan should own this one to
make his system look better—and sound
better.

SAVE $1.25 ON THIS DELUXE BOOK!

You can buy DESIGNING AND BUILDING
HI-FI FURNITURE and other luxuriously-

[ NEW TUBES & SEMICONDUCTORS (Cont'd)

’ Vo 700
} \ 700
Vo (neg bias value) 154
(neg peak value) 220
(pos bias value) 0
{pos peak value) 2
Ry circit (megohms) 1.5
2N561, 2N 1014

’ Germanium, p-n-p, alloy-junction
‘ power transistors for applications in

power-switching, voltage-regulator,
‘ multivibrator, de-to-de converter and
1 power-supply circuits. They may also

£

EMITTER

2N561,
2NI0l4
DESIGNING and BUILDING | O
HI-FI FURNITURE

CONNECTED TO
MOUNTING FLANGE

B/EE\—
| be used in audio oscillator service and
in large-signal class-A or class-B push-
pull audio amplifiers.

Typical ratings of these RCA tran-

By Jeff Markell.
Deluxe gold stamped S5 00
hard cover edition -

bound $5.00 books for only $3.75—a sav-
ing of 25% —through the G/L Hi-Fi Book
Club. Build a complete hi-fi library—one

JOIN NOW, select DESIGNING AND BUILDING HI-Fi FURNITURE or any one B

of these books aiready published.
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 fon 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 1o look for when you buy
—whatvarious types will and will not do.

book at a time with no budget strain— 2N561,2NI014
and no risk. Look each book over in your . {K o
own home before you buy. Keep and pay 56§  OUTPUT
only for the books you want. 50 & 150 & WRIE=E
‘ —

The greatest boon to hi-fi fans since LP 500  té ‘ *r
records! | (J1)putse 1sv 28V

' GEN ° ‘ +T

s o —
sistors in an on-off power-switching

MAINTAINING HI-FI EQUIPMENT — B, | ESERERS SiEBuam) SAS)

| HOW TO JOIN THE G/L AUDIO-HI FI BOOK GLUB

w Select one book from those listed on the coupon.

m 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.

m New books are released about every four months. You receive these automatically
on the same no-risk plan.

m You may cancel any time after you have accepted four books—no time limit.

MAIL THIS COUPON NOW m om o o o o oo e s o oo oo o e s
| Gernsback Library, Inc., Dept. 49 C ] Designing and Building Hi-Fi Furniture

I 154 Wes.t ]4'.h Street, New York 11, N Y, [WpAvdiocoursmenis

[ Audio Design Handbook

[] Elements of Tope Recorder Circuits
(] Maintaining Mi-Fi Equipment

[ Understanding Hi-Fi Circuits

J Basic Audio Course

Enrall me in the G/L
AUDIO-HI FI BOOK CLUB.

Send me the book checked on approval,

|

|

|

I (Please check one only)
| L

|

|

[ ]

pleose print
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Joseph Marshall. Covers the specialized Ve supply 28
techniques necessary to repair hi-fi o =
equipment. Includes acoustical and me- gon (ohms) =
chanical as well as electronic faults. Eb“”( b'}’: ()Ohms) Igg
UNDERSTANDING HI-FI CIRCUITS By lh (turmon) (ma) 6
Norman H. Crowhurst. Now have the (turn-off) (ma) 0
system best suited to your tastes—and rahine Fime -
budget. Crowhurst tells you which Switching time:
phase inverter is best, weighs fixed vs. Ton {Hsec) 140
self bios, triode vs. pentode, answers Torr {#sec) 1o
hundreds of other questions. On condition:
BASIC AUDIO COURSE—BY Donald C. le (amp) 0.49
Hoefler. Explains everything about Ve 0.36
audio from the theory of sound to disc Vee 0.25
and tope recording techniques. Pariving {mw) 2.34
Piotai [mw) 123
Power gain (db) 33.7
Efficiency (%) 99.3
Pout [watts) 13.1

The 2N1014 differs from the 2N561
in that it has a higher maximum peak
collector-to-base and collector-to-emitter
voltage 1ating.

2N1014 2NBébI
Ver (peak) 100 80
Vee {peak) 65 50
END
CORRECTION

Through a printer’s evror, there are
discrepancies  between the diagram,
parts list and text of the article “Duo-
Rectifier Power Supply” on page 49 of
the February issue. The values of R10
and RI11 ave correet on the diagram
and incorrect in text and parts list.

We thank M. Sidney Wolin, Fort
Wayne, Ind., and others for calling
this to our attention.
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SEALISTIC-ALLY SPEAKXKXKING

Here’s Why
RADIO SHACK’S 1959
SOLO Speaker is Worth ' il
Twice Our Price! =y

Heovy

REALIST/IC T lamirated
muahcgany
“SOLO" cabiret

$15.95
2 for Stereo $29.50

Ulfra-compliant suspensiom <ccne
" d X s . - ’ speaker consisting of a woofer with
if made in this country, Radio Shack’s exclusive SoLo! e coaxially mounted '‘whizzer "
speaker system would cost more than twice its low price.

Here at last is a VERY SMALL SPACE HI-FI speaker with

real lows and clean highs. It's designed by tne same Radio Extra

Shack engineering staff that created the world famous heavy

ELECTROSTAT-3 tweeter. And its magnificent performance # [Alnico

5 : g L . . magnet

is matched in appearance by its handsome furniture-

finished dark mahogany enciosure with blending grill.

Size 1417 x 11”7 x 104" deep: 8 ohms to match any hi-fi ampli-

fier, console or TV set; sealed back with terminal strip; cabinet

finished on four sides for horizontal, vertical or suspended use; Acoustic

2 runners of matching mahogany included; response is 50- N lining

14,000 cps. Quality-wise, space-wise and budget.wise threughout

there's no other speaker {0 compare with our "SOLO"! tor vlean
sovnd

: Tuned, vented, duct-type enclosure
. . . Helmholtzr resonator . . . espe-

cially designed to extend the range

e ———————" of the SOLO with REAL lows
Saee The World Famous

= 5,000-25,000 cps ,_
-+ TWEETER REALI/ST/IC '

“TRIO”
s $44.50
w 2 for Stereo
S .5
REAL/IST/IC EESL

[ v
“ELECTROSTAT-3" Radio Shack's REALISTIC “TRIO"

% is a magnificent 3-speaker system

27'50 that compares briliantly with $100 systems

. and includes features no other speaker system

Radio Shack's REALISTIC ELECTROSTAT-3 adds a has . . . such as the patented center-mounted acoustic cut-o*f filter
new acoustic brilliance to any speaker system ... in the 8” woofer. This provides clean lows without h-f interference.

The superbly engineered dual tweeters have a smooth wide rangzs and
the range of human hearing. [t's the tweeter are mounted at offset angles for dispersing the sound uniformly in all
that's been getting the rave notices . the directions. |n addition to being solidly encased. they are so mounted
tweeter the whole world wants most, regardless that they may be rotated 90° for maximum effectiveness in either up-
of price. Mahogany, blond or walnut finish. right or lowboy positions. Dual hi-pass filter; response 35-17,500 cps;
Size 1173 ” wide x 57" high x 415" deep. 8 ohms: laminated dark mahogany furniture-finished on 4 sides; size
22V, x 13” x 11Y,” deep; complete with 2 separate, matching runners.

smooth, silky response from 5,000 cps to beyond

REALISTIC ELECTROSTAT-3 CROSSOVER NET-
WORK KITS include coils, condensers and L

pad. complete with simple assembly instruc- e e W O RO M
tions. Either 8 or 16 ohm kit . .. each $4.95 s = | RADIO SHACK CORPORATION, Dept. 4E

A 730 Commonwealth Ave., Boston 17, Mass.

Ask for our 64-page v Please send me the following: I
HI-FI BUYING GUIDE 8 | Guan. REALISTIC __ Sh. Wt. Order o, Sale |
SOLO Speaker 12 Ibs.  90LX2E0 $15.95 |
TR10 Speaker 25 ibs. 90LX210 44.50 I

ELECTROSTAT.3 7 lbs. 36CKJ17Y 27.50
8-Ohm X-Over 2 Ibs. 911500 295 |
Radio Shack 1959 Hi-Fi Buying Guide I
Check [J Money Order d coo. |
ame |
[ 167 Washington St., Boston 8, Mass. | . Address |

STORES { 730 Commonwealth Ave., Boston 17, Mass. -

| 230-240 Crown St., New Haven 10, Conp. ; i B cCity Zone State. |
A = _F I .
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APRIL SHOWER OF SAVINGS
FOR ALL LEKTRON SHOPPERS!

CASH DISCOUNT

W Mail Each  § DISCOUNT |5

| 5| $10 Order on Y ‘

‘ 3 Entitles o 4

| > You to a Purchase q

1 | Q

| AR
Example: With $10 order. send only $9 plus
I postage and this coupon. With $20 order, only

. L $18 plus postage. ctc.

NOTE TO BONUS CARD HOLDERS

:’f's‘):/::nkw(;i:s Kg{c:;;fys may be credited toward free Poly-Paks as usual. In that case, T“’O ESFETA I\IEETINGS
FuLL YEAR S

VALUABLE COUPON

GOOD ONLY UNTIL MAY I, 1959

Lektron’s Exclusive POLY-PAKS®| 1he mmpie State Federation o

SAVINGS FROM $3 TO $35 AND MORE! 88c EACH! E‘fg“g“{f,Te?b"éc‘f‘gsSAS?O('ia“‘“@ was
40 HI-Q CONDENSERS POSTAGE STAMP MIKE 30 MOLDED COND'S'RS | /1 ebruary 8 at Syracuse, N, X,

[] Fines porcelain: \'é’g's o< o0 o rwsuu Avad Fmcn ©ogge | A meeting of ESFETA delegates and
EPZE:’MANIUM DIODE: ";g'»F;" v TWINLEADc 15 ROTARY SWITCHES | lepresentatives of TV set manufac-
- . Asxhd NS, . . . . .
creotronics @ TO2T 0] Glass sealed. w7 long a0 fanm. ke, O e85 @ 88¢ | turers to discuss printed cirveuitry in
HUEN ¢ H inneo < 5. N .
Sewelnt fousewares W oot M 88e o S 88c pAINZ DF,'\%} BIT « | TV receivers was held the previous
i 30 DISC CONDENSERS 10 ELECTROLYTICS  LUJ R A

write o0V [ Waretnin: o gge [ Kadin. TV 1500 me and o powel 1. 88€ | evening. The manufacturers’ case was
- = Ry T B e e krn¢ 7 88¢ 15 INSTR. KNOBS stated by Dan Creato of RCA, Steve
MINI-RADIO 40 PRECISION 0 o [ Knurled black bakelite. X p L b 3

Kiv RESISTORS 60 RADIO-TV KNOBS w/ pomter: Torass i | Mihalie of G-l& and Mac Romey of

ERRnR ]'.”'[’ol)[;,fu??' ey I Ko S e ionin TS T gi e 88¢ | Westinghouse. At the end of the di
<. dior h 3 oy ) W ' 5 i _ b it . ; i

SIS P e 1 e 3 " 88 e B 88c 10 PANEL SWITCHES lingh i e dis

Reg. st 88c ix. 31 4 POWER WOOD BITS O Asyde lisvac power, | cussion, it was the unanimous opinion

D“%REEIOIRD CADDY _ (1‘,0 ?OlL]Y ”BOXEiSn,,L,, O e seel, RI‘ST\I)I’!‘)T?”? D .8.80 of ESFETA that printed circuitry is
rough iron.  Halds | v"'\“,. "': e LR . 57 long. eg. 85 -

g0 Tecards & s, o w0 snan vk 88¢c hem % 88° 40 SUB-MINI RESIST'RS | here to stay, even though at present

Resr. %2.95 88¢c 40 TUBE SOCKETS j|0 TUBULAR ELECTROS‘ ‘,l' long. 20 values: it is th f id i bl

8 SUB-MINI SOCKETS L o eBing - defmnley I 'L\)(“l‘holl;t:y“ Kl\pu AC T ,q:\'V ta To megs. 88¢ 1T 18 e cause of considerable conster-

[ L e T l%'ﬂ‘;' 88c lvs. Rz, #15 88¢c 5" HOBBY SPEAKER nation to the service industry. It was

o ey C'No‘gig 6 SILICON DIODES 20 ARIISTSMERUSHES] |y Sl deogems ggc | felt that certain problems will be solved
h cIvani o M y Rk mruah .

O For fmion, origied | FJSUNDI(EE";XMSE: 3;2_50’_’ e ex 88 TEN 3.5ECOND TIMER | through cooperation hetween manufac-

IR M= 88c O Gl 160n sieel, s/ iopMica CONDENSERS| (i Qlfit;"::,""‘"‘»“:,.,_""""ﬁ‘é"c“ | turing and service, and that future

1 ormed b T T s i o . - 3 . .
08 .'JI.EF.\SH.. dare. e URRE, M 88c o v T e BBe  MUIRARoR ig's | development of printed cireuits may

e hee  ppsis,  T6END AWRENCHS/SET 15-PC DRILL SET [ Dboubte-wuned. omyv 127 | advance both the servicing and manu-

sl si.50. 88c voig DoueRiog ey !} thru s by squry. c X :
60 PLUGSRECEPT'CLES 1nnu 7)o" 8" 'ggld i il gge 2'"},,“,‘,‘N ,RANS,STgﬁs facturing industry. ESFETA has estab-
O jyidle, apower. 'hine. [SECR [ EEED 75 RESISTOR SPECIAL! [ Usea in numy pon. | lished liaison with the manufacturers’
3 ine Ko, 87 88¢ 30 PILOT LlTES T OWW. precision. earhur make radios. 88¢
R s Regr. ST —1 Popo tashlite size: mini [ g0 PIeCiTiot. carhil. o 5. - . i H
$25 SURPRISE PACK 3Rl N gge g yinile i i YN TRANSISTORS  Service depaltnlents, through swhich it
[ Larwe.  varied  assorte ¥ Worth $15. € Thopunae moaker ozens o | 18 hoped to be possible to supply proper
= ',':"J |:;u|||;y 88¢c 5 ROLLS MICRO WIRE 43 CONDENSER SPCL! L hobby uscs. 88 ’ ah S
part 7 Ny LA s for S Solded paper, voom. $3 value: € | service data to the membership.
100 CERAMIC s gge Ll pare e T Yy ARI-LOOPSTICKS | : et ; . .
CONDENSERS 2 "MIKE XEMRS garihle. 88c [J Al oih  1h00 kes. | Chief subject discussed at the regulal
O e n‘”"“"'és‘g O b 100 1o 'm?u 7 ROLLS WIRE e, 1 piverradion 88¢ | business meeting was the proposed bill
Reg. w12 ohms inpedance. Leads: 256fL. ench. E A3 8 o o g
O‘Z AMP. MINl METER (oot - s SlSSC D el o RDAQJQHQN")?E_ECI‘?,R ’ for certifying TV repair technicians,
3 sulation. colors. T Rty T N . .
[ S, O muuselsu:: 100 RADIO PARTS i el SO 8¢ Lo domicanditc gge | which was to be introduced to the New
IR e Nl gat 1500 PCS. HARDWARE  g.40 MINUTE TIMER ’York State Legislature immediately.
8-PC. NUTDRIVER SET 1o, (" i 88¢c Nurs | perews. washers (5 0 durkroam, Tk, shop, : :
[J 53, valuel Plastic han: Sy|yANIA TV MIRROR [:.L;c HAJC.; 88¢c S enen. Lo “BMBHE: The meeting favml')ed some changes and
socket wrenches. [] lox127 siinless stecl, - KSAW SET  Rez. x4 revisions in the bil roposed by
et 88c [ 2 88c [ iy omoncd 88c 0-15 VAC MINI-METER | \°, P . I, proposed by the
TV PIC BOOSTER HOBBY BENCH VISE Lides 11, [] Mundreds of usest Ouly ttorney General. Most important of
[ Parallen: 6owire. Ex- b L r 70 TERMINAL STRIPS Y dinmeter 88 . . :
Sy Tpiciure” gge [ (lamp tene Vit mglg [ Solder tug « Lunimg: b A I, K350 c ’ these were those referring to qualifica-
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15 VOLUME CONTROLS ' o RESISTORSC 2 e B0 e 88c e tion of technicians and to the composi-
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2 Ihs. Reg. $12 too! Y o hi- » '. © i :
R IO NEWATIERS .1,0,;’_3";;,}0 10 megs. @@ 1y M s O $8¢c P 88c | the Act. The proposed bhill would qualify
O o™ “Bge HEARING Q_IQ)ITHQNE\_ 3007 ﬂ““(',"°959? WIRE] w !VI[FE pERIEEERL,y o technicians on the basis of a practical
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HOW TO ORDER: Check iteins wanted. Heturn entire and proposes a minimum of 1,000 hours
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rated, net 30 davs., Prinl name. address. WITH POSTAL | v 2 ' Xpe-
ZONE RO., mmount moncy enviosed, w smargin,  (Canada cMELsea %, Mass. | the equivalent of 2,000 hours of expe
postage, dfe Isu b, 2Me o, add’l 1) rience under a qualified technician.

(See “Guild Talks Certification,” be-
low.) However, the requirement of 1,000

B T T S e . hours of school might be dispensed
SAVE : A Low Cost / & with if the applicant had more
TIMIE TRANSISTOR RAnIo ¢ than 4,000 hours’ experience. ESFETA

: i i ¥ also feels that the administering board
with BATTERY ELIMINATOR | o Ik | L

X should include five men at least
Here is a complete isolated

power supply especially de eight years of servicing experience
SENCORE signed to replace batteries

(proposed bill calls for two, with four
® during repair time of all vears of experience each, on a three-

“é transistor radios. N : o d man board)
P * Supplies up to 200ma Sy | GUILD TALKS CERTIFICATION

7@6&“4" % A must for Philco y : . - X :
A “Twin" to the and Sylvania radios ¥ \ ; le"fc'mng views ';lbout TV service
SENCORE * Insures proper MODEL P10 technician qel'tlﬁgatlon were the major
. operating voltage and current topic for discussion at a 1recent meet-
TRC‘C‘:"‘I‘S'S'O’ for transistor radios $1795 ing of the Radio & Television Guild of
ecker DEALER NET Long Island. The legislation, as pro-
See other SENCORE SERV|CE I“s"ume.ms com' AT LEADING PARTS DISTRIBUTORS posed by the State Attorney General’s
ads in this issue. 121 Ofticial Road, Add'son. ill. office, would set up a certification board

110 RADIO.ELECTRONICS

www.americanradiohistorv.com


www.americanradiohistory.com

at big

savings

Hi-Precision

TEST INSTRUMENTS

Kits an

d Wired

Designed and engineered in the Arkay tradition

of highest professional

quality at lowest cost.

ARKAY VI-10 6-INCH

MULTI-PURPOSE

NEW' VACUUM TUBE VOLTMETER

Advanced design and precision features make the
Arkay VT.10 a truly sensational buy, unmatched
at this price. You get exciusive larger 6-INCH 400

ua meter movement, within 2%

accuracy, and

edge-lighted for easier reading. 1% precision mul-
tiplier resistors are wsed throughout the range
switch. There are 7 AC {RMS) and OC ranges,
0 to 1500 volts; also 7 AC (peak-to-peak) ranges,
0 to 2000 volts. Resistance of 0 to 1000 megohms,
db and other essential ranges alsg included. Cir-
cuitry features 12AU7 for DC ranges, BALS for
AC, meter diodes rectifiers, and transformer op-
erated selenium rectitier. Handsome durable plas-

tic case.

ARKAY AV-20 6-INCH
AUDIO VTVM
PRE-AMPLIFIER

An Audio Vacuum Tube

Voltmeter of extreme

sensitivity, engineered

for accurate measure-
ments of RMS voltages.

Easy-to-build kit 52995
Wired and tested $49.95

Easy-to-build kit $25.95

Wired and tested $47.95

ARKAY AW-30 6-INCH
DIRECT READING
AUDIO WATTMETER
Measures Audio Power
Output with speed and
precision. 0 to 500 watts
in 6 ranges. For labora-
tory and general use.

Easy-to-build Kit $2995
Wwired and tested $49.95

ARKAY CAP-40 6-INCH
DIRECT READING
CAPACITY METER

1% precision calibration

capacitors and 6-Inch

200 ua meter movement

provide accurate readings.

0 to 1 mfd. in 6 ranges.

Easy-to-build kit 32995
Wired and tested $49.95

ARKAY MT-50 6-INCH
20,000 OHMS
PER VOLT METER
A completely portable
multitester of high
accuracy. Sensitivity is
20,000 ohms per volt DC,
5,000 ohms per volt AC.

Easy-to-buitd kit 32950
Wired and tested $42.95

All prices 5% higher west of Mississippi

See ARKAY completely wired Test Instruments at
your dealer. Write for detailed specifications and

catalog. Dept. RE

“__.1.

i}
BE-0B ¥an Wyek Expressway (F Richmend Hill 18, M.,
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TECHNICIANS' NEWS (Continued)

to pass on the qualifications of service
technicians. Those who met the board’s
requirements would be certified. How-
ever, a noncertified technician could
still operate a shop, as the certification
would be on a voluntary basis.

Among those opposed to the proposal
is Max Leibowitz, a member of the
Associated Radio-Television Servicemen
of New York. He appears to feel that
such 2 bhill eannot prevent technicians
——certified or not—from claiming that
they ware authorized dealers and fully
qualified to service TV reccivers.

On the other side isx Murray Barlowe.
A former Guild president, he says that,
should the bill be passed, it will give
TV technicians the same status enjoyed
by certified public accountants,

Requirements of the proposed bill,
which were worked out with the help of
Robert Larsen, Guild president, ave:

1. Service techs must have com-
pleted television studies totaling at
least 1,000 hours.

2. Service techs must have worked
under proper supervision for at least
2,000 houts.

3. They mwust pay a yearly fec of
$30,

The certification hoard of examiners
would include two representatives of
servicing with four vears of experience,
a representative of television education,
a manufacturer’'s service manager, a
dealer with five years' experience sell-
ing receivers, a licensed engineer and
a representative for the public.

PROTEST CAPTIVE SERVICE

The Radio-TV Association of Santa
Clava Valley (Calif.) moved against
an invasion by Packard-Bell captive
service, the RTA Maguzine reported in
a recent issue. A formal letter of pro-
test was sent to P-B’s regional man-
ager. Kenneth R. Johnson, and George
Gillespie. local P-B distributor,

The protest was sent after members
learned in general meeting that P-B
wasx getting ready to open a service
company shop in San Jose,

The letter said, in part:

“Surveys  have established quite
clearly that the many fully equipped,
well staffed service shops are well ahle
to meet TV and radio scrvice needs in
this area.

“It is our
Packard-Bell and its
do not wish to be vresponsible for
introducing the problems attendant
with ecaptive service in Santa Clara
Valley and environs, . . .”

SELF-REGULATION 1S AIM
OF CONNECTICUT GROUP

The Norwalk Association of Tele-
vision Servicemen has adopted a plan
for testing and certificating TV repair
technicians, apprentices and installers.
The plan was drawn up as an alternate
to a proposal that the city adopt ordi-
nances covering TV servicing. NATS
believes that TV service regulation
should come from within the industry

(Continned on paye 114)

conviction that
representatives

firm
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Pleasure Unbimited

... WHEN YOU BUY 1T
..+ BUILD IT...HEAR IT

STEREO

TODAY'S GREATEST VALUE

IN

HI-FI KITS AND WIRED
Comparison proves Arkay is the best value on the
market today for advanced hi.fi engineering, styl-
ing and performance. Arkay means STEREO at its

best, within your budget.

MUSIC MASTERPIECE!

NEW!

ARKAY (5-28 STEREO AMFLIFIER

STEREO PRE-AMPLIFIER
COMPLETE CONTROL CENTIR

Presenting . . . the ultimate in total sterec! The
versatile CS-28 is a superb product of Arkay's 20
years of advanced electronic enginegring, with
beauty of design that won the Fash:on Founda-
tion’s’ coveted Gold Medal.

Identical dual 14 watt amplifiers convert to 28
watts for monaural operation. Fuil 28 watts, at
flick of a switch, may be joined with am existing
monaural amp for extended stereo, operéted with

the dual pre-amplifier.

“Reverse Stereo'’ switch interchanges thannels.

Balance Control

compensates each channel for

speaker system, room acoustics, etc. Gain Controi
operates both channels simultaneously,
Power Rating: 28 watts (two 14 wat: channels);

60 watts peak.

Frequency Response
CPS. IM Distortion, 4 to 1.

20-20,000
Harmonic Tistortion,

less than 1%, 30-20,000 CPS. Pre.amp Outputs
2V. Tape Recorder Qutputs 10V. Speaker Outputs:

4, 8, 16 and 32 chms.

Wired and tested $99.95 Easy-to-buitd kis S6495
PERFECT COMPANION FOR THE CS:28

==

ARKAY ST-11
AM-FM
STEREG TUNER

Unmatched by units costing twice the nrice, the
Arkay ST-11 provides wide-range AM and FM tuning
of remarkable clarity and _drift-free stability.
“Miracle Ear'' sensitivity in FM channel, 4 uv. (2
uv. in AM) for 20 db quieting. Two distinctive re-
ceivers in one, for use singly in monaural recep-
tion or simultaneously for stereo broadcasts.

Wired and tested $74.50 Easy-to-build Kit$4995

of
\: s ™
ARKAY C5-12
S REONT i
AND AMP

12 watts of clean power,
Operates from ceramic
or crystal cartridge,
tape, tuners, auxiliary
equipment.

Easy-to-build Kit 5359 5

ARKAY SP-6 77

STEREO
CONTROL CENTER

[l L
a4 ".sﬁh
ARKAY SPA-55

STERE® AMP

Two 2712 watt distor-
tion-free hi-fi amplifiers.
Or use as 55 watt mon-
aural amplifer

Easy-to-build- ktPH4IS
wired and testzd $79.95

e il

Completely self-powered sensitive dual pre-amp
with unparalieled flexibility. Reverse gosition, hi
lo filters, etc. Prices less cover.

Wired and tested $62.95 Easy-to-build Kis $39 95
All prices 5% higher west of Missis:ippi

See and hear completely wired ARKAY Kits at your
dealer, Write for detailed Specifications & catalog.

H8-06 Van Wyck Expressway

Jﬂi:hmﬂn! Hill 18, H.¥
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How far can you go in electronics
without a degree?

A few years ago, Lincoln E. Kitchin had no
formal degree and knew nothing about electronic
computers.

He still doesn’'t have a degree, yet today, he is
a TField Engineer on one of America’s biggest
electronics projects. He helps maintain one of
the largest computers in the world. He’s doing
work ordinarily done by engineers—an oppor-
tunity usually denied to men without a degree.
This is a story of unusual significance to every
technician who feels himself handicapped by lack
of a formal degree.

i)

4« | _“_.i.“

Discussing a SAGE display console

Taking notes in IBM Field Engineering class

Interviewed by IBM

A month later, Link sat across the desk from an IBM
interviewer. “Frankly,”” confesses Link, “I was scared at
the thought of this interview. I didn’t know the differ-
ence between an analog and a digital computer. I didn’t
expect to get the job.”

The interviewer put Link quickly at his ease. A check of
hisbackgroundrevealed Link’s Service training—28 weeks
of Class “A’ aviation electronics plus Class ‘“‘C’’ school-
ing in LORAN, RADAR and SONAR. He took a test,
which indicated excellent aptitude for computer work.

Then Link learned how IBM would train him in elec-
tronics—for five months at full salary —to become a Field
Engineer on the SAGE Program. He learned about SAGE,
part of our nation’s radar defense net, which is built
around giant IBM computers—each containing 50,000
vacuum tubes plus 170,000 diodes. He heard about IBM's
excellent company benefits, especially interesting to Link
who had a wife and child. By the time the interview was
over, Link had decided that IBM and the SAGE Program
were what he was looking for. He decided then and there
that he wanted to come with IBM.

Receives 20 weeks’ training

Link reported to Kingston, N. Y., for training. In the
IBM “‘school,”” he studied basic computer circuits, com-

“It all started back at the Base,” Link recalls,
“about two years ago. We were having lunch.
One of my fellow Aircrewmen described an inter-
view he had just had —with IBM.

“It sounded good to me—particularly the field
engineering aspects. | wasn’t anxious to start my
civilian electronics career stuck in a corner of
some plant. Here was a chance to work in the
field —with all the advantages of a permanent
location. I made a note to add IBM to the com-
panies I was considering for civilian work.”

Front view of computer frame

puter logic and programming, card punch machines—all
part of the twenty-week course a Computer Units Field
Engineer takes. ‘““The instruction was excellent,” he re-
calls. “Our teachers, experienced field men, often made
points not in the textbooks.”” Formal classroom lectures
accounted for half his time, the other half being spent in
the laboratories, where he worked on actual computer
equipment for SAGE. During his training period, Link
received a living allowance in addition to his salary.

Assigned to site in home state

His twenty weeks’ training completed, Link was assigned
to the SAGE site at Topsham, Maine. “IBM makes every
effort to assign you to a location of your choice wherever
possible,” Link, whoisanative State-o’-Mainer, pointsout.

At Topsham, Link has completed the installation phase
of the computer. Now, his work consists of preventive
maintenance and ‘‘keeping the customer happy’”’—the
customer, in this case, being the Air Force personnel
who man and operate the computer. “‘Installing this giant
computer was a significant engineering feat,”” Link recalls.
“First we ran 2,509 cables from 4 to 300 feet long. Then
we bolted the computer sections together and hooked up
the cables. Next came the testing phase in anticipation
of Air Force acceptance tests.

112 RADIO-ELECTRONICS
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A problem n pluggable units

“I'm in tne Display Group,” Link continues, “which has
responsibility for over one hundred display consoles. Each
of these has a 19-inch and a 5-inch cathode ray tube
(similar to a TV tube) plus associated circuits. The
knowledge of complex circuitry which we learned in the
IBM school is essential for this work. We also maintain
our own test equipment—oscilloscopes, meters, signal
generators and specially designed pluggable unit test
equipment.”’

What does the future hold?

Link looks forward to a rewarding career as a Computer
Units Field Engineer. Promotion-wise, he could become,
with further training, a Computer Systems Field Engi-
neer, a Group Supervisor or Group Manager. Most im-
portant, however, he believes, is the excellent electronies
background he’s acquiring for the years ahead. ““I've had
a new engineering dimension added to my career—thanks
to IBM’s willingness to spend time and money training
technicians to assume engineering responsibilities.”’

A career for you with IBM?

Sinee Link Kitchin joined IBM and the SAGE Program,
opporiunities are more promising than ever. This long-
range program is destined for increasing national im-
portance and IBM will invest thousands of dollars in
the right men to insure its success.

1959

Working on monual .nput boord of SAGE computer

Recording data on main core memory anit

If you have a minimum of 3 years' technical schaoling—
or equivalent experience—you may be eligible for ad-
vanced training for 5 months as a Computer Units Field
Engineer. While training, you receive full pay plus living
allowance before assignment to a permanent location.
You are paid a salary, not hourly wages, plus overtime.

From then on, you can go as far as your abilities and
ambition will take you. IBM is the leader in a field that
offers you unlimited horizons. And, as you may already
know, at IBM you receive company-paid benefits that
set standards for industry today.

Mr. N. H. Heyer, Room 649D

WRITE TODAY TO: Military Products Division
IBM Corp., Kingston, N. Y.

You will receive a prompt reply. Personal interviews
arranged in all areas of the U. S.

IBM

MILITARY PRODUCTS
113
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SUCCESS
SECRET NO.I’

Learn to use your |

SCILLOSCOPE

fast & accurately

ON ALL TYPES
OF WORK!

A good man with a
'scope is a valuable
man indeed . . . and
here is a famous book
that gets right down
to brass tacks in help-
ing you be that fel-
low! In clear, easily
understood terms
MODERN OSCIL-
LOSCOPES AND
THEIR USES teaches
you when, where and how to use oscillo-
scopes . . . how to interpret patterns . . .
how to handle all types of jobs lots better
and faster.

No difficult mathematics! No complicated
theory. It’s a real “how to” book. First
you learn all about ’scopes. Then you
learn exactly how to use them in the lab,
in teaching, and on all types of AM, FM,
hi-fi and television service—from locat-
ing troubles in a jiffy to handling tough
realignment jobs. Even includes data on
quantitative measurements—rithe slickest
method for diagnosing many color TV
troubles and aligning sets properly,

HANDLE SERVICE JOBS
BETTER . . . AND FASTER

Each operation is explained step by step.
You learn to make the right connec-
tions. You learn to adjust circuit com-
ponents for proper results. You learn to
set the controls and how to analyze oscil- }

A complete, easily

understood quide to

using the handiest

service instrument
of them all!

loscope patterns. 370 clear illustrations
including dozens of typical pattern pho-
tos explain problems plainer than words.
Remember! 'Scope experts get better jobs |
... earn bigger pay. This is the book that
can help yvou be one!

PRACTICE 10 DAYS—FREE! ‘

City. Zone. State

OUTSIDI: U.8.A.—57.00 in cash with order. Money back 1f you
return hook in 10 days.

-

| Dept. RE-49, RINEMART & CO., INC. [

| 232 Madison Ave., New York 16, N. Y. |

| Send MODERN OSCILLOSCOUEN AND THIEIR |
USES dfor To-day PREE EXAMINATION. 11|

| like the hook, I will send §6.50 (phis postag l
promptly in full pavinent. it not, | will return o

| i) 10 davs and owe you notlnns, (SAVE! Send I

I $6.50 wm] _order and we pay postage, Same 10-day |

l return privilege with money retunded.)

I Name.... = I |

I Address : I

TECHNICIANS' NEWS (Continued from page 111)

instead of from without, says Ralph
Boyle, president of the group. To this
end, NATS has also named a grievance
committee and a code of ethics com-
mittee.

I-HOUR SERVICE PULLS
FOR FORT WORTH SHOP
“TV service while you wait” is offered

by Advance TV Service of Fort Worth,
Tex., according to the newspaper Home
Furnishings Daily. The owners, John
Turner and Dave Simon, say that many
owners who hesitate to have sets re-
moved from their homes bring them in
willingly if they feel that the work can
be done immediately and they can take
their TV’s home again.

Rates are $6.50 per hour for bench
work, plus cost of parts. When service
calls are made, Advance TV charges
$4.60 per call.

OLD-TIMER HEADS
PA. FEDERATION

Dave Krantz of Philadelphia was
clected president of the Federation of
Radio & Television Service Associations
of Pennsylvania (FRTSAP) at their
recent annual meeting. Krantz was one
of the founders of the federation 12
vears ago, and served as its president
for the first 6 years of its life. Earlier,
he had been active in the Philadel-
phia Radio ServiceMen’s Association
(PRSMA). Leon Helk of Carbondale,
anothel veteran association worker, was
elected corresponding secretary.

RAYTHEON AD NOTED
BY COLUMBUS TECHS

The January issue of Radio-Tele-
vision Service Dealers’ News (Colum-
bus, Ohio) calls attention to the Rayth-
eon ad pictured here, which ran in
Time, Newsweek and other magazines.

before vou call a
T¥-Radio Service Dealer ... (2-

ask vourself
these 4 questions &

>

DOES HE HAVE AN ESTABLISHED
BUSINESS FACILITYT
Vg ins et

ded
ofer 8 90 doy
Soched by o Beat

It pictures a housewife and states:
“Before you call a TV-Radio Service
Dealer ask yourself these four questions
1. Does he have an established business
facility? 2. Does he guarantee his work
and parts? 3. Does he charge a fair
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price for a home service call? 4. Does
he provide an itemized bili?”’ “Get a
copy of one of these maguzines,” says
ARTSD News “and see what Raytheon
is doing for you.”

LD.E.A. DISCUSSES
TV SERVICE POLICIES

Communications from TV manufac-
turers on their plans or lack of plans
to supply repair service directly to the
user of home TV receivers constituted
the most important business of the
Chicago meeting of the Independent
Dealers Electronic Activities Commit-
tee, held in January.

Robert Sickels of Indiana acted as
chairman in place of Kar]l Heinzman,
who was ill. Service association mem-
bers representing 84 associations in 13
states were present.

Ten of 12 television manufacturers
contacted replied to the request of
ILD.E.A. for a statement. Though in
some cases these statements were
vaguely worded (resulting in occasional
cries of “double-talk” from the dele-
gates), the concensus was favorable to
independent service. Replies ranged
from Sylvania’s “We have never been
in captive service and do not plan any
change” to “Our customers . . . depend
upon the independent service dealer for
the vast majority of service,” but that
“we cannot abdicate our service re-
sponsibility,” which paraphrases the
replies of two or three of the larger
companies.

Committee officers for 1959, elected
at the meeting, were Karl Heinzman,
Detroit, president; Al Niehaus, San
Antonio, vice president; John Perez,
Columbus, secretary. A July meeting
was decided upon; exact date and city
to be set later.

PUBLISHER OFFERS
OLD-TIME DIAGRAMS

Supreme Publications announces the
availability of schematics and service
data on equipment dating back as far
as 1926 and continuing to the present.
Individual radio schematics will be
available for 40¢, TV data 75c¢ per
model. A manual covering the most-
used sets of the 1926-38 period is also
available at $2.50.

Some of these sets are of purely his-
torical interest, but a recent request
for old photos by this magazine un-
earthed a surprising number of sets 25
and 30 years old that are described by
their owners as “still operating per-
fectly.”

SAN ANTONIO TRAINS
HANDICAPPED WORKERS

Texas Electronics Association of San
Antonio has completed a draft program
for training handicapped individuals.
Under the plan, according to the local
technicians” paper SARTA News,
each interested shop would take one or
two of these state-supported people and
train them in basic radio and television
work. The state contributes $40 monthly

RADIO-ELECTRONICS
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TECHNICIANS' NEWS (Continued)

to the shop owner and, for the first 9
months, the shop pays no salary.

“These men,” says SARTA News,
“will be screened by our own commit-
tee as to their aptitude and willingness
to learn the trade, and then sent to the
shop desiring to cooperate. After the
9-month training period, the shop may
hire the man as a regular employvee,
but is not required to do so.”

NEED THREE PARTS SHOWS,
SAYS MOCH OF NATESA
The service industry would welcome
and support three or more regional
electronic parts shows a year, as pro-
posed by the executive committece of
the electronic reps association, in the
opinion of Frank J. Moch, executive
director of the National Alliance of
Television and Electronic Service Asso-

ciations (NATESA).

“Particularly attractive to service
groups would be the feature of the
proposed shows which would give serv-
ice organizations an opportunity to
participate in the event as customers
of the distributors,” Moch said.

“We have long felt that a single dis-
tributor show in Chicago to which the
distributor’s customers. the service
business operator, is not admitted, is
not, in any sense of the word, an all-
industry show,” he said. “We believe
the pattern set at a recent independent
regional parts show, to which service
people were admltted is the type of

AC & DC Circuits
VT Principles
Transistors & Semi-

Radiation,
Propagation &
Transmission

Conductors Lines
VT Ampls. Antennas
High Fideli'y A

Transmitters

Seneration & Exciters
RF Feedback HF Power Ampls.
Amplitude Speech & AM
Modulation Equipment

FM & Radio Teletype
Transmission
Sideband
Transmission
Transmitter Design
TV & BC
Interference
Transmitter Keying

$750

APRIL,

Transmitter
Construction
Power Supplies
Workshop Practice
Electronic Test
Equipment
Radio Mathematics
& Calculations

BUY FROM YOUR
FAVORITE DISTRIBUTOR

1959

‘ cludes UHF

industry exposition vitally needed at
this time. The idea of holding shows in
three or more markets is, in our opinion, |
a good beginning. At least it would
bring a manufacturer’s products to his |
customer, the distributor, instead of at-
tempting to introduce such a show in
one area to which manufacturer’s cus-
tomers must come, and to which the |
distributor’s customer cannot come. \
“As for the educational feature of |
these shows which now is being enmpha-
sized, it would provide the manufac-
turer and distributor with an ideal op-
portunity to conduct a service seminar
where it would do the most good.”

SOVIETS HAVE TROUBLES
WITH TV REPAIRS

Some newspaper ‘“exposés” would
lead one to believe that sharp practices
in TV repair were limited to this coun-
try. But the Sovict trade-union news-
paper Tirud came out with a bhlast at
poor service and dishonest dealings.

The regimented employee of the
state-owned repair shops was the target
of Trud’s denunciations. The newspaper
stated that some TV and refrigerator
repairmen just don’t come through with
service unless the customer slips them
an illegal bonus. One man, says the
newspaper, lugged his set from shop to
shop, finally leaving it at one for 2

months, but was unable to get it fixed
at the state-set price.
repairman—the job was done.

He tipped the
END

TRAINS YOU
IN SPARE TIME
AT HOME

Only from famous COYNE do vou get this
modern up-to-the minute TV Home Training.
Fasy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
and COLOR TV. Personal guid-
ance by Coyne Staff. Practical Job Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”

SEND TODAY FOR FREE BOOK
SEND COUPON or write to address below
for Free Book and full details including KASY
PAYMENT PLAN.NO COST OR OBLIGA-
TION—NO SALESMAN WILL CALL.

8. W. CODKE, Jr., Py FOUNDED 1899 |
Pres. ELECTRICAL :cuoo
L

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W. Congress Pkwy. Dept. 39-HS5, Chucago 7 m.

|—COYNI-‘I—I elevision Home Tl-l—ln-;‘lg Div. -
New Coyne Building, Dept. 49-H3
1501 W. Congress Pkwy., Chicago 7, Iil.

Send FREF BOOK and details of your Television
Home Training offer.

Name___

Address -
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Enjoy Stereoc Now!
at LOW COST!

MAKE A

STEREO
SYSTEM

from any

ordinary braodcast AM
or AM-FM, or portcbles

WITH FABULOUS NEW

‘ GOLD BUG

Easy to Install !

Transistorized |

¢ @ Top Fidelity !
,tj coLp muc No Drift! Mo Hum'!

MGDaL BON. 10

Compatible —
Stereo/Mono !

| pac P

m‘] e |
- NRAALE

l No Extra Amplifiers
|

‘ Model SDK-101. Less cartridgz. List, $16.75
|

or Speakers!

Model SDK-102CS. With E-V 12557 dual sap-
phire compatible cartridge. List $27.50

(above prices are less kattery)

See it at your distributor, dealer or record

| stare; or order direct. Trade Mark
rade arl

THE STEREO-ETTE CO. |

4908 N. Lincoln, Chicago 25, Ill. ]

[] Send FREE Bulletin No. CS101-E |

O Send....Model....... — @8eeaiins |

| Check or M.O. for $...... enclosed. {No C.0.D.} I

|

_ |

NAME 1

| ADDRESS =
l P

\ cITY ZONE STATE |
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MOBILE POWER-SUPPLY
KIT, model MP-1. Heavy-duty

transistor supply furnishes 120
power,
intermittently.

watts of dc
watts

up to 150
Designed

to power manufacturer’s MT-1
transmitter and MR-1 receiver.
Includes connecting-cahles. Oper-
ates from 12-volt hattery. Con-
tains push-to-talk power-switch-
ing relay. 9 116 x 1% x 2
inches.—Heath Co., Benton Har-
bor, Mich.

TRANSISTOR POWER SUI’-
PLY, Sencore Transi-Pac PS-
103. Isolz'ltcd power supply re-

places batteries while repairing
transistor radios. Provides 0-24
volts output with a 1.5-volt tap
for radios with a tapped supply.
Delivers up to 200 ma on peaks,
100 ma continuously. Meter gives
continuous output indication.—
Service Instruments Corp., 121
Official Rd., Addison, II.

CERAMIC CAPACITORS,
Cerafil  line. Ultra-miniature
units; compared with standard
capacitor in photo. Values from
10 wpf to 1.0 uf in working

ELECTRONIC FIELD ENGINEERS

3 005
i Hi-Q
&l o R TR

voltages of 30 and 100.—Aero-
vox Corp., New Bedford, Mass.

REPLACEMENT FLYBACKS
Stancor HO-301 (shown) re-
places Admiral parts 79D65-2
and 79D65-4. HO-300 for Wells

HQ 35
Gardner 53X355. HO-307 for
Setchell-Carlson T-123, T-124,

WF-11 and FW-70. HO-308 for
Setehell-Curtson  T-201, T-132,
T-133, WF-71 and WIF-80.—
Chicago Standard Transformer

Corp., 3501 W. Addison St
Chicago 18, Ill.
VERNIER VARIABLE RE-

FIELD SERVICE TECHNICIANS

Act fast for new, challenging assignments in U.S, Europe, Mediterranean, Far Fast
Alaska, Iceland and South America . . . including openings in

SPACE EXPLORATION PROGRAM
ELECTRONIC FIELD ENGINEERS

Engineering degree or equivalent experience
in electronic systems required.

EXPERIENCED IN RADAR, GROUND COMMUNICATIONS, COMPUTERS, GCA

Obtain these advantages: e

professional development and advancement
e Both U.S. & overseas assignments

Drop us a line, brieflv outlining vour education and
Mail replies to MR.

experience.

DepT.V, F1LD ENGINEERING.

“Our Laboratory... the Universe”

116

0. A. BowmMAN,

SISTOR. Contact arm rotates
1° for each 13.5° shaft rotation.
Type VA-45 is 15/16-inch-diam-
eter unit only 5/32 inch deeper
than standard nonvernier tvpe
15. Resistance range, 250 ohms
through 5 megohms. Available
in variety of resistance tapers.
—Chicago Telephone Supply
Corp.. Elkhart. Ind.

AIR-CORE INDUCTORS for
crossover networks. 80 values in
No. 17 wire range from .05 to
12.0 mh. 52 values in No. 16 wire
range from 5.0 to 20 mh. Induec-
tors are oven-baked, calibrated
and have spaghetti applied to a
7-inch tinned lead. Then they

1Ze 5
-

e wns
Fohmte 4%,
Py

o

are cotton wrapped, dipped in
varnish and baked. — C
Coils, 3016 Holmes Ave. NW.,
Huntsville, Ala.

MOBILE HAM TRANSMIT-
MT-1. 90
Covers

TER KIT, Cheyenne
phone.

watts input on

80, 40, 20, 15 and 10 meters,
Built-in vtfo, modulator, 4 rf
stages, 6146 final and pi-net-
work output coupling. Requires

FIELD SERVICE TECHNICIANS

Technical school, plus three years experience
required. Military service acceptable.

Prestige of representing the leader in its field e

Excellent salary e

Opportunity for
Liberal field allowance

em{l)/ zqdl'a

DIVISION OF BENDIX AVIATION CORP.
Owings Mills, Maryland

——— e
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ON THE MARKET (Continved)

500-600 volts de at 150 ma and
500 volts de at 100 ma.—Heath
Co., Benton Harbor, Mich.

COMMUNICATIONS RE-
CEIVER, V(C-460. AM, CW and
SSB. 18-tube receiver has range

of 540 ke to 31 mc in 7 bands.
Selectivity range of 16 ke to 150
cyveles with if and crystal filters
supplied. With accessory filters,
selectivity range is 16 ke to 500
cvcles. Sensitivity is approxi-
mate 1 #v for a 10-db signal-to-
noise ratio~—National Co., Inc,,
Malden, Mass.

MOBILE HAM RECEIVER

KIT, Comunche MR-1. 8-tube
superhet for AM, CW and SSB

reception on the 80-, 40-, 20-, 15-
and 10-meter Amateur bands.
3-mc lattice type if filter per-
mits single conversion without
image interference. Included
are rf stage, converter, 2 1f am-
plitiers, 2 detectors, noise lim-

Vews of SUPREME

18 RADIO VOLUMES

Most - Often - Neoded
1958
RADIO
DI AGRAMS

wnnd Sorwicing dnfarmation

stages and a
regulator.  Sensitivity
better than 1 #v on all bands.
Signal-to-noise 10 db down at
1 uv input. 2-watts undistorted
audio output—Heath Co., Ben-
ton Harbor, Mich,

AMATEUR BEAM  ROTA-
TOR, HM 120 Powerotor. Low-
cost precision-built unit with
continuous-reading acecurate di-
rection indicator. Heavy-duty
thrust bearing supports anten-

iter, 2 audio

voltage

nas weighing up to 50 pounds.—
Moran Products Co., 2925 E. 55
St., Cleveland 27, Ohio.

FM RADIO ANTENNA, model
FM3T. Mounts on TV antenna

RADIO DIAGRAMS

Supreme is vour best source for all
needed RADIO diagrams and service data.
Covers everyihing from the most recent 1958
radios to pre-war old-timers; home radios,
auto sets. combinations, changers, TII-FI,
FM, and portables. Sencational values. Only
$2 for many volumes. Every manual has

extra large schematics. all needed align-
ment  facts, part:  lists, vollage values,
trimmers. dial stringin nd helpful hints.

Volumes are large in size, 815x11 inches,
ahout 190 pages. Nee coupon below for a
complete list of these low-priced manuals.

—\
R L

st
Zeevicing Cunes

Less

)

TELEVISION SERVICING COURSE

Let this new course help you in TV servicing.
Amazing bargain (omplete only &3. full price for
all lessons.
topics just like a £200.00 correspondence eourse.
ns on picture faults,

) short-cuts, UHF, alignment facts, hints, s
@_ antenna problems, trouble-shooting, test
e equipment, picture analysis. Special, only

Giant in xize. wammoth in sceope,

cireuits, adjustments,

SIMPLIFIED RADIO SERVICING BY COMPARISON

Fix any radio easily.

New, differ

ent COMPARISON method finds faults

quickly. Covers every radio set—new and old models. Introductory truining
included. Simple picture suggestions tell you where to look for
faults.  No testers needed for most jobs. Data on all tubes. Pt S
Manual form. 96 large pages, 814 x 117, Special price, only. .. ..
T e P RADIO SERVICING COURSE
Iere is your most amuzing bargain in radio training,

ing

study

APRIL, 1959

For only $2.50 (full
radio course of 22 ¢asy-to-follaw lessons.
topic in radio.
tricks,
fesxon-by-lesson with the hest £150.00 home
correspondence
testing questions.
1959 edition.

Su remé Pub/rcatrons

Sold by All Leading Parts Jobbers

price) you can obtain a practical
Covers cvery
Review fundamentals. leurn new servie-

('(»llll»:lros$2§—°

prepare for television

cou With  selt
Large size: 8%x11”. New
Amazing value at only.......

mast. 4 bays can be stacked with
300-ohm line. Anodized gold fin-
ish.—Winegard Co., 3000 Scot-
Towa.

ten Blvd., Burlington,
TV

ANTENNA MOUNT,

with European
In-

for
tape recorders. — ORRadio
dustries Inc., Shamrock Circle,

tended use
Opclika, Ala,

REPLACEMENT for

STYLIL,

Columbia CD stereo phano car-
CD-1SMD

Fastmount TV Antenna Holder.
Mount can be placed in any
location on a roof, regardless
of pitch. Eases one-man instal-
lations. — Vokar Co., 201 E.
Cathervine St.,, Ann Arbor, Mich.

STYLUS MICROSCOPES,
MX1 (bottom) and MX-40. Used

las

tridges. is diamond

ﬁib

version. CD-1SMS sapphire—
Available through CBS-Hytron,
Danvers, Mass. and Columbia
Record distributors and dealers.

RECORD CLEANING KIT,
Stardust. Aid for washking rec-
ords in running water without

to check stylus wear.—Robins
Industries, 36-27 Prince St.,
Flushing 54, N. Y.

MAGNETIC RECORDING
TAPE, Continentul Serics. 5%-
inch tape reel holds 850 feet
Brown-Band, 250 feet Green-
Band, 850 feet Shamrock, 1,150

feet long-play (Mylar), 1,150
feet long-play (Acetate) or
1,650 feet double play apc In-

it Radio & TV Ma;wals

ALL NEEDED TV DATA

Use Supreme TV manuals for faster,
{ easier repairs.  All needed material on
‘ every popular TV set of every important
]

{

Just Out

wake. Easy-to-use, practical, f:ctory-pre-
pared data simplity TV servieinz and ad-
justment. These giant TV manuals have
complete, lurge double-page schematics, all
needed alignment facts, printed board views,
recommended changes, waveforms, voltage
chiarts, ete, Only $3 per large volume. The
' choice of 126,000 wise service=n.

’ AMAZING BARGAIN

Here are your error-free sery ce instruc-

Most - ()ﬁen - }\;ve.ln/
1959
I_] L'le\'lbl()ll '

Sorvicing Informtion

2

bt = tions to help yvou do expert work quicker;
s and priced at only %3 for a ma nnoth 3e.:rly
qren TIRLICATIONS manual. Greatest bargain in service data.

Repair any TV model ever made by having
in your shop all 11 volumes listed in cou-
pon. Special price for all 14, orly $40. Or
try the new 1959 TV manual for only $3.
Nee no risk coupon below.

mmemme

New 1959 TV manual covers
all jmportant sets of every
make. Includes all data m((led
for faster TV ~erv|Cin;Z Amaz-
ing bargain, ole vear of
service material for only. ...
RLCLLLTT]

NO-RISK TRIAL ORDER COUPON
iSUPREME PUBLICATIONS, 1760 Balsam Rd., Highland Park, ILL.

: Radio Diagram Manuals | Rush RADIO and TV manuals checked [< in coupon.

: 1958 Radio Diagrams, $2.50 ; (0 New Television Servicing Course, comnlste. . . . $3.
E 1957 Radio Manual. $2.50 | J Simplified Radio Servicing by Comparison. .$1.50
03 1956 Radio Diagrams, $2.50 | [} Radio Servicing Course (all 22 lessons) . . .$2.501
ED :ggi Radio Manual. onl¥ $2 | [ Ner 1959 Television Servicing Manusl. only. .83}
IO 1953 I ‘ These annual | 00 1958 Television Manuul, $3. 0 Early 1857 TV. $3.1
i0 1952 3):3:3;‘:]';:’0“;:’5 | O Additional 1957 TV, $3. (] 1956 TV anual, $3.1
10 1951 at only S 50 O Earty 1955 TV, $3. O Additionat 1855 TV, 53.5
1950 ‘ ) cach. 2 |0 1983 Tv, $3. O 1953 Tv, $3. [ 1852 Tv. $3. 1
1949 \ ] O 1951 Tv, $3. [0 1950 TV, $3. [J 1949 TV, $3. ]
:g:g THIS GROUP ID 1948 Tv. $3. [J 1957-58 RCA Victor TV. $1.50 g
:9'“3 O | O I am enclosing $. ......... Send postpaid. E
|g:f ‘ $2 | [0 Send C.0.D. I am enclosing $...... deposit. E
1940 g
1939 EACH I ame: .. s RS
01 1926.1938 Manual, $2.50 | :
" [] Radio & TV Master INDEX, 25¢ 1 Address: . ...uvvecvnocorsewnsnvsvssvesssene

—
—
~
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T S —— —’_—CAL ENGINEE! TE . .-
/9 | ENGIMELAING conTROLY «, |MECHANI . ml.f‘r E"ﬁ\“‘
um TMIIEE ENQUIEER -

ENGINEE £ US

e eyes O T P B "G'"EE"S

c* DESIGN ENwAEERS _____.;_/__/ o ri
[ Cmitions erltable <t o “mr nositiona .v.u.mg with weli-establishe ‘.‘YA’;‘TEMS EN:

only 27 montﬁs

for engineering degree

Unlock your talents. Start to realize your dream
of becoming an Electronic Engineer. Then pro-
motion will not pass you by. You will have an
exciting career and share rewards awaiting col-
lege graduates . . . higher income, rapid advance-
ment. Important firms visit Tri-State campus
to interview seniors. Year-round operation. Ap-
proved for Veterans.
Bachelor of Science
Degree in 27 Months in
Electrical Engineering
with either an Electron-
ics or Power major . . .
also in Mechanical,
Civil, Chemical, Aero-
nautical Engineering.
In 36 Months a B. S.
degree in Business Ad-
ministration (General
Business, Accounting,
Motor Transport Man-
agement majors). For
earnest, capable stu-
dents. Small classes.
More professional class
hours. Well-equipped labs. Illustration shows
Tri-State student in supervised radiation check
on a radar transmitter. Beautiful campus. Mod-
est costs. Enter June, Sept., Jan., Mar. Write
J. G. McCarthy, Director of Admissions, 2449
College Avenue, Angola, Indiana, for “Your
Career in Engineering and Commerce” and
Catalog.

[ ON THE MARKET (Continved)

| damaging label or record. Also
serves as airtight holder for
sponge, kept wet for wiping and

dampening records just before
{pldymg—C & D Products Co,,
| Old Marlboro Rd., East Hamp—
ton, Conn.

STEREO CONTROL

KIT,

model 83 Y 778. For centralized
control of stereo hi-fi systems.
volume and

Has balance con-

trols. Function switch selects
stereo, reverse stereo, mono-
phonic operation. Phuse reversal

| also provided. — Allied Radio
Corp.,, 100 N. Western Ave,,
Chicago 80, Il
STEREO TAPE RECORDER,
Crown Stereo X. 2- or i-track
| heads. 3 speeds, 3 motors. 4

| mike inputs. At 15 ips, response
\ is within 2 db from 30 to 30,000

cvcles. Flutter and wow measure

069 ; noise ratio 57 db down.
| At 7.5 ips, 20-20,000 cycles
within 2 db; flutter and wow,

08¢ ; noise ratio 54 db. At 3/75
ips, 20-11,000 ec¢ycles within 3
db; 0.1839 tlutter and wow;
| noise ratio 51 db.— Interna-
tional Radio & Electronics
{ Corp., Elkhart, Ind.

I STEREO AMPLIFIER, Caril-
lon 2model 6060. 60-watt output
i —30 watts per channel. Less
than 19, third-harmonic distor-
| tion at 30 watts. I‘requency re-

| sponse flat within 1 db from
15-30,000 cycles. Hum level 71
| db below rated output. 7 dual
|mputs—mlke NARTB tape
head, magnetic phono, ceramic
phono, tuner, tape preamp, aux-
iliary. Selector switch; right-
and left-channel bass and treble

controls; balance and volume
controls; low-filter, high-filter,
function, speaker-selector lever
| switches. Dual 4-, 8-, 16-ohm
and gh-i

Bell Sound Div.,, Thompson
Ramo  Wooldrige 1Inc, 555

Marion Rd., Columbus 7, Ohio.

ULTRA-LINEAR POWER
AMPLIFIER, EICO kit model
HF35, 35-watt output. 1.59% 1M
distortion at 35 watts. Har-
monic distortion less than 1%
at any frequency between 20
and 20,000 cycles within 1 db of
35 watts. Response within 0.1
db from 20-30.000 cycles at 35
watts. 0.43-volt input gives full

i wWWW. americanradiohistorv.com

i ’,{ ‘(. | -
.«..: 3 l@

output. Hum 90 db down. 4-, 8-,
and 16-ohm cutputs.—Electronic

Instrument Co. Inc., 33-00
Northern Bivd.,, Long Island
City 1, N. Y.

DIRECTED-SOUND ENCLO-
SURES, Swivel-Muaster. Enclo-
sures pivot on base, can be

angled in any desired direction.
dhogany, cherry, blond,

wal-

and ebony finishes.—Uni-
Inc., La-

nut
versal Woodcrafters
Porte, Ind.

KITS, CABINETS, ENCLO-
SURES, finished and unfinished.
Line includes speaker enclo-
sures, equipment cabinets and
phono mounting boards. Model

EC equipment cabinet illus-
trated.-—Stereo Craft, Div. of
20th Century Woodworking Co.,
79 Clifton Pl., Brooklyn, N. Y.

FURNITURE CABINETS for
75 and 85 series tape decks
and related components. W3SX
is used for 75 or 85 deck
and single recording amplitier
or two playback preamps.
W4SX for tape deck and two
recording amplifiers for stereo
systems.—Viking of Minneap-
olis, 9600 Aldrich Ave., Minne-
apolis, Minn.

COMPONENTS CABINET.
Model KN-1400K is kit version,
KN-1400 is assembled unit.
Houses record changer on base,
tuner, amplifier and records.
Finished in mahogany, limed
oak or walnut. 27 inches high,

33% inches wide, 16 inches deep.
—Allied Radio Corp., 100 N.
Western Ave,, Chicago 80, Ill.

SPEAKER ENCLOS-
URES. The Hague (shown) is a
back-loaded folded-horn en-
closure designed for 12-inch
speakers. Other smaller units
are distributed-port Dbass-re-
flex types for 8-inch speakers.
—North American Philips Co.,

RADIO-ELECTRONICS
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~—DX-16 Super Deluxe TV KIT—

70° or 90° — operating all 17", 21", 24” and 27" PICTURE TUBES
#® NEW IN DESIGN—Mounts Horizontally or Vertically

Produces u 16-Tube Chaxsis with 30-Tube performance,
l.atest Intercarrier Circuitry and Multi-section Tubes.
Standard Neutrode Tuner for Selectivity & Fine Definition.
5 Microvolts Sensitivity (20V peak to peak at CRT grid).
Fast Action AGC for Drift-Free Steady and Clear Pictures.
3 Hi-gain Video LF. Stages for fine Contrast and Details.
AGC Level Control, for adjusting reception to signal area.
All Video and 1.F. Coils factory pre-aligned and tuned.
Large 250ma Power Transformer for dependable service.
12" Speaker or Twin-cone 6" x 9” Speaker.

X0 2 3 % % %

Includes LIFE-SIZE step-by-step Building [nstructions
Most Up-To-Date and Practical Course in Television

16" D
Shipping weight 40 Ibs.

COMPLETE KIT with SET of WESTINGHOUSE TUBES 37997
TUBT (1608 CRT ) 4 e a4 easunaseasoeraneeonnnns

Dimensions 1712"” W x

4 GOBG and UK, 6T, 604, 12BHT, 68N7, (Bos, 6w, 6K6, IX2B, 5174,

GBN4, and 6CGR incluidvd in the
COMPLETE KIT Including WESTINGHOUSE PICTURE TUBE
177 355 5 172085, 39942 217 330 2 3ixraa, 10888 2 ioran 1265

\ Also sold on EASY-PAYMENT-PLAN Buy LIFE-SIZE Instructions 3349 _ang buy Parts as you build.

BUILD =N CABINET :37 TV CHASSIS

Comparable to the type that Top Mfrs. use on high priced TV sets.
CABINET KIT with 90% of the job done, includes—
FRONT SECTION in Solid Mahogany, Walinut or Blond Ko-
rina. TOP, SIDES, BACK, MASK, SAFETY GLASS, ETC.
And EASY-TO-FOLLOW ASSEMBLY INSTRUCTIONS

Front, Top and Sides supplicd i a beautitul Piano Finish @ Knob panel
umlnllul ® For matching Mask specify type or number of CRT u~ul
Napie price-—Mahowany, Walnut or Blond.  (Shipping weight 36 Ibs)

21" CABINET KIT ......... ... ‘24

i3
L]

WALL INSTALLATIONS  [neludes Mask. ” $17.45 ” 7 $99.97

FRONT SECTION Sahn Glus~. Drecals and Dlustrated [nstructions. 2 17 I 247 or 21" 12
Conmgiletc s pictured  tundrilled), ready to install in Mahozany, Walnut, Blond or
Only Nuatiwrul tunfinishedy tor jour own color application, to match the decor of the room.

90° TV CONVERSION KIT-

Convert any Size, any make TV RECEIVER
to operate the 24" or ANY 90° PICTURE TUBE.
COMPLETE SET OF ESSENTIAL PARTS includes
matched set of 90° YOKE & 18kv FLYBACK,
30kv FILTER, 6AX4 TUBE, BRACKETS, WIDTH
CONTROL, CONDENSERS, RESISTORS, ETC.

List Price $39.75
CONVERSION MANUAL with

most accurate and the easiest Kit
make TV R v
6AU6 Tube & instructions.

PULSE KEYED AGC KIT
G:ncf:‘stau_m any ECEIVER 54 59)

Complete incl

TV PLASTIC OPEN MASKS
21"—Rectangular 18" x 22V;"
24”—Rectangular 21" x 24"
27" —Rectangular 21" x 26"

On 21" specify type number of CRT used

TV SAFETY GLASS in HANDY SIZES

Your S-l 5 98
I i
P"ce Isr:f::n-by-su‘p Instructions & Diagrams
16" x 20" ... $3.94 20147 x 25" ..., $5.47
5

e . o 31997
18" x 24" L0 516 24 26 \Slmllar Kit for any 70 CRT.... laj
STEREO — Selected as BEST for Quality, Performance & Price

$98 DeWald #M-1000 '"AMBASSADOR AM-FM TUNER'' both Steres & Monaural............ $71.95
$98 DeWald #M-1200 '"'CONCERTO 30-WATT AMPLIFIER'' both Stereo & Monaural.......... $71.95
$59 BASS REFLEX CARINET for 12" or 15” Speaker, in Mahogany, Walnut or Blond. .......... $32.82
$28 12" HI-FI UNIVERSAL TYPE SPEAKER woofer & tweeter range 50 to 15000 cps........... $12.38
$49 DELUXE VM 4-SPEED RECORD CHANGER incl. Cartridge plays all Stereo & Monaural ...... $26
$332 "'COMPLETE PACKAGE DEAL'' includes ALL FIVE ITEMS as shown above........ for only $199
$99 NORELCO 2:9762M HI-FI 12" SPEAKER.$35.97 GARRARD #RC-121 4-SPEED CHANGER.$32.49
$20 UNIVERSAL ''BIG-12'" HI-FI SPEAKER.. 6.97 GARRARD #RC-88 4-SPEED CHANGER. 46.82
514 SONOTONE =8TS STEREO CARTRIDGE. 5.99 GARRARD #RC-98 4-SPEED CHANGER. 54.98

TUBULAR CONDENSERS—SﬁOC TOP 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........ S¢ ea.

-1-409v, .25-400v, .47-400v, .047-600v, .1-600v, .25-600v, .001-1000v, .01-1000v............ 8¢ ea.

.035-1000v, .047-1000v, .1-1000v, .015-1600v, .03-1600v, .001-6000v, .005-6000v........... 14¢ ea.
(e}

ELECTROLYTIC CONDENSERS—85 c 1-50v, 1.150v, 2-450v, 5-150v, 8-150v,..19¢ ea.

20/20-150v, 50/30-150v, 40-150v, 10-450v, 20-450v, 30-450v, 40-450v, 60-450v, 80-450v. ..... 34¢ ea.

CARBON RESISTORS—Regular factory stock in Stackpole, I.R.C., Speer, etc.

V2 WATT 10% 10, 39, 47, 100, 120, 150, 270, 330, 390, 470, 580, 680, 820, 1k, 18000.... 2¢ ea.
Y2 WATT 10% 2700, 3300, 3900, 4700, 5600, 6800, 8200, 10k, 15k, 18k, 22k, 27k, 33k.
Y2 WATT 10% 39k, 47k, 50k, 56k, 68k, 82k, 100k, 120k, 150k, 180k, 220k, 270k, 330kQ.
V2 WATT 10% 390k, 470k, 560k, 680k, 820k,Q 1, 1.2,
1 WATT 10°% 3.3, 10, 39, 100, 120, 150, 330, 470, 560, 680 820. 'Ik

1800, 2700, 47009).. 3¢ ea.

1 WATT 10% 6860, 10k, 15k, 22k, 27k, 33k, 39k, 47k, 68k, 82k, 100k, 150k, 470k, 680k%....3¢ ea.
2 WATT 10% 3.9, 18, 22, 82, 100, 180, 2200, 4700, 6800, 8200, 18k, 22k, 100k, 470k... 4¢ ea.
CERAMIC CONDENSERS 1, 2, 3, 5, 6, 10, 22, 25, 47, 50, 51, 56, 82, 100, 120, 200 mmf ..., 3¢ ea.

CERAMIC CONDENSERS 220, 250, 270, 330, 470, 1k, 1200, 1500, 2k, Sk, 6800, 15k mm( ..., 3¢ ea.
MICA CONDENSERS 5, 25, 50, 60, 68, 75, 100, 120, 150, 220, 270, 330, 470, 510 mmf ., .. 3¢ ea.
MICA CONDENSERS 560, 680, 820, 1k, 1500, 2k, 2500, 3300, 4700, &k, 6800, 8k, 10k mmi .. 3¢ ea.

BROOKSRADIO &TVCORP., 84 Vesey St., oept.», NewYork 7,N.Y.

APRIL, 1959
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“ONE DOI.I-ARbuys

As much as $15 worth — Everything Biand New
and sold to you with a money back guarantee.

DEDUCT 10% ON ANY ORDER

OF 10 OR OVER
(ON THESE DOLLAR BUYS)

Plus a FREE SURPRISE PACKAGE

815 ~ ""JACKPOT'' TELEVISION PARTS.....$1

5 4 = RCA 21U4 TUBES il ~orves as a 174, .. $1
T 1-RCA 70° FLYBACK TRANS. #75240... s1
T]1~$11 TODD 60° DEFLECTION YCKE. .....

(] 40 — ASST. PRECISION RESISTORS st sizes S'I

11 ~5"PM SPEAKER :nico =35 magnet .3

{] 20 ~ TUBULAR CONDENSERS .c:5-6c0v , 8
{120 ~TUBULAR CONDENSERS .001-1000 8
[ 50 - ASSORTED FUSES  populir sizes,, euun.. $1
[ 100 ~ ASST. 2 WATT RESISTORS -ome 577 .. $1

[ 70 ~ ASSORTED 1 WATT RESISTORS <ome 57, $1
35 ~ ASSORTED 2 WATT RESISTORS iome 577,81
50 ~ ASST. TUBULAR CONDENSERS........ $1
10 ~ 6" ELECTRIC LINE CORDS witu plugs ., .$1
5~ TV CHEATER CORDS with both prugs o ..., $1
4 - 50° SPOOLS HOOK-UP WIRE 1 coiors ., ..$1
50 — STRIPS ASST. SPAGHETTI et sizes, .. .81
100 —~ ASST. RUBBER GROMMETS st sizew . ,$1
100" —~ TWIN LEAD-IN WIRE 300 weavy duty ,$1
] 50° ~ FLAT 4-CONDUCT. WIRE many purposes ,$1
1 25° ~ INSULATED SHIELDED WIRE......... $1
D 32° — TEST PROD WIRE aciuxce (red or black),, ,$1
[ 1~%7 INDOOR TV ANTENNA hi-zain 3 section ,$1
_] 20 ~ ASST. TV KNOBS, ESCUTCHEONS, Etc.$1
{13 - ASST. TOGGLE SWITCHES -;~t, dpit, etc.,$1
[ 6~ ASST. SLIDE SWITCHES :pst. cpdt, ete. ..$1
] 100° ~ FINEST NYLON DIAL CORD best size, .$1
{] 200 — SELF TAPPING SCREWS =& x 15",
G 35 —~ ASST. RADIO KNOBS screw an pmh an .. $1
1100 - KNOB SPRINGS -tandard size 3" x 127 ,.$1

0010000

D 100 - ASSORTED KNOB SET-SCREWS....... 31
[ 25- ASSORTED CLOCK RADIO KNOBS..... $
1 600 ~ ASST. H'DWARE screws, nuts, rivets, ete., $1

] 50 ~ ASST. SOCKETS octal, noval awi mindature. . $1
] 20 ~ ASSORTED TUBE SHIELDS ve:t sizes .,
] 50 ~ ASST. MICA CONDENSERS ~ome In 577 .. $1

] 50 ~ ASST. CERAMIC CONDENSERS " ..... 31
] 10 ~ ASST. VOLUME CONTROLS x5 switeh .. $1
] 5~ASST. VOLUME CONTROLS with switeh .. $1

{] 100 - VOLUME CONTROL HEX NUTS....... $1
[120~ ASST. PILOT LIGHTS popular types ..., .81
C 10 = PILOT LIGHT SKTS. bavonet tyne, wired,, . $1
] 50 ~ ASST. TERMINAL STRIPS . 2. 3, 4 1uzr ,$1
T110 - ASST. RADIO ELECTRO. CONDENSERS.$1
{15~ ASST. TV ELECTROLYTIC CONWDENSERS.$1
] 25 ~ ASST. MICA TRIMMER CONDENSERS. .$1
[ 2~ ELECTROLYTIC COND. 1o/ 40—3n0v ..., $1
[ 30 ~FP CONDENSER MOUNTING WAFERS. .$1
13~ ELECTROLYTIC CONDENSERS &c-350v .. $1
[13~ELECTROLYTIC COND. 50 so.isov. . ....91
[ 10 ~ HV TUBULAR CONDENSERS :0s-1600v ,$]
10 ~ HV TUBULAR CONDENSERS =1-s5000v . $1
10 ~ HV TUBULAR CONDENSERS - *3-6000v [ §]
35 ~ MICA COND, 20-106 mmf & 15=270 mmf . ...$1
35 ~ MICA COND. 20-470 mm{ & 15~680 mmf . .
35~ MICA COND, 20-320 mmi{ & 15=1000 mmf...$1
35 ~ CERAMIC COND. 20-5 mmf & i5=10 mmf...$1
35 ~ CERAMIC COND. 20~25 mmi & 15-47 mmf . .$1
35 — CERAMIC COND. 20-56 mmf & 15=82 mmf . .$1
35 — CERAMIC COND. 20=100 mmf & 15=150 mmf .$1
35 — CERAMIC COND. 20-270 mmf & 15=470 mm({ . $1
35 — CERAMIC COND. 20-1060 mmf & 15=1500 mmf . $1
35 —~ CERAMIC COND. 29=20 0mnf%& 15-5030 mmf .S'l

L T |

I
L

10 ~ ASST. WIREW'ND RES. 5. 10, 20 wat,, . $1
3~ AUDIO OQUTPUT TRANS. 50Lst
3~ AUDIO OUTPUT TRANS. 6 or 6Vi type. . $1
3~ ILF. COIL TRANSFORMERS i1.6 ke.,,....$1
3~ I.LF. COIL TRANSFORMERS 10.7 me. Fm, . $1
4 ~ OVAL LOOP ANTENNAS :us='t hi-gain types $¥
3 ~ LOOPSTICK ANT. new ferrite mijustable, ,, . $1
12 ~ RADIO OSCILLATOR COILS 236 keu.. .3}
3 -2 MEG VOLUME CONTROLS with switeh .$1
5 — 50K VOLUME CONTROLS ics wwiteh 0o

10 - SURE GRIP ALLIGATOR CLIPS.
1~ GOLD GRILLE CLOTH 13" x 14"
5 — SETS SPEAKER PLUGS wircd..v.v.vuunns

10 - SETS PHONO PLUGS and PIN JACKS. 51
2 52,50 SAPPHIRE NEEDLES ¢ i playinus, .

5 — DIODE CRYSTALS 2—IN21 2—1n22 1—IN6,
3 - DIODE CRYSTALS | —INGo, 1—iNe 1, 1—IN6O, $F
2 — SELENIUM RECTIFIERS t —6507: & 1—130 ma$1
15 — ASST. TV COILS syne. peaking. width, ete. .$7
16 =SPIN TIGHT SOCKET SET =/ 15" to 7716, .81
71-LB. SPOOL ROSIN CORE SOLDER......
3- 600
3-
13-
3-
3-

TV ALIGNMENT TOOLS a--ontment
TV ALIGNMENT TOOLS w<ortment
TV ALIGNMENT TOOLS =
TV ALIGNMENT TOOLS
TV ALIGNMENT TOOLS
SACH S (LICRSSICRSTR o1 5 AT ERar et Sl e Oty
T cach

HANDY WAY TO ORDER-—-Simply tear but advertisement
and pencil mark items wanted (X in sgua-c is sufficient):
enclose with money order or check. Yoi will receive a
new coPy of this ad for re.orders.

ON SMALL ORDERS—Include stamps far postage. excess
will be refunded. Larger orders shipped express collect.

vetment
assoment
assaF ment

FJDL B I A o o o [ | [ 0

Bkt

%z
W
®
-

TELEPHONE
ZOrtland 7-2359
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RADIO and ELECTRONICS TRAINING AT HOME

BUILD16 RADIO

CIRCUITS with DELUXE
1959 Progressive
RADIO "EDU-KIT'™®

Reg. U S.
Pat. Off.

PRACTICAL
HOME

RADIO
COURSE

only

22

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

FREE EXTRAS
# SET OF TOOLS » RADIO & ELECTRONICS TESTER » ELECTRIC
SOLDERING IRCM & TESTER INSTRUGCTION MAMUAL » MEMEBER-
SHIF |N RADIC-TV CLUB: CONSULTATION SERVICE = HI-FI GUIDE

s QUIZZIES » TY EQOK & FCC AMATEUR LICENSE TRAINING

& RADIO BCOK @ FRINTED CIRCUITRY = FLIERS-CUTTERS

® ALIGNMENT TQOL & WRENCH SET » CERTIFICATE OF MERIT
# VALUABLE DISCOUNT CARD

WHAT THE "EDU-KIT" OFFERS YOU

The *‘Edu-Kit’’ offers you an outstanding PRACTICAL HOME RADIO COURSE at
a rock-bottom price. Our kit is designed to train Radio & Electronics Technicians,
making use of the most modern methods of home_training. You will learn radio
theory. construction, servicing. basic Hi-Fi and TV repairs, code, FCC amateur
license requirements,

ou will learn how to identify radio symbois, how to read and interpret sche-
matics, how to mount and layout radio parts, how to wire and solder, how tn operate
elcctronlc cquipment, how to build radios. Today it is no longer necessary to spend
hundreds of dollars for a radio course. You wili receive a basic education in radio,
worth many times the small price you pay. only $22.95 complete

THE KIT FOR EVERYONE

The Progressive Radio ''Edu- was spel:nhl:ally prepared for any person who
has a desirc to learn Radio. The ‘'Edu-Kit’' has been used successfully by young
and old ir all parts of the world, by many Radic Schocls and Clubs in this country
and abroad. It is used for training and rehabilitation of Armed Forces Personnel
and Veterans throughout the wor

The Progressive Radio ‘‘Edu- Kvt" requires no instructor, All instructions are
included. Every step is carcfully explained. You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit'’ is the foremost educational radio kit in the
world, and is universally accepted as the standard in the field of electronlcs tralnlng
h

The "Edu Kit'' uses the modern educational principle of ‘‘Learn qg.
Therefore, you will construct radio circuits, perform jobs and conduct clperlments
to illustrate the p'lnclplcs which you learn.

ou begin by examining the various radio parts included in the ‘'Edu-Kit.'' You
then learn the function, theory and wiring of these parts. Then you build a simple
radio. With this first set, you will enjoy listening to regular broadcast stations,
learn theory, practice testlng and troubleshooting. Then you build a more ad-
vanced radio, learn more advanced theory and techniques. Gradually, in a pro-
gressive manner. and at Your own rate, you will find yourself constructing more
advanced multi-tube radio circuits, and doing work like a professional Radio
Technician.

Included in the ‘‘Edu-Kit'' course are sixteen Receiver. Transmitter, Code Oscil-
lator, Signal Tracer and Signal Injector circuits. These are not unprofessional
‘‘breadboard’’ experiments. but genuine radio circuits, constructed by means of
professional wiring and soldering on m(‘ial chassis, plus the new method of radio
construction known as *‘Printed Circuitry.'" These circuits operate on your regular
AC or DC house current.

In order to provide a thorough, well-integrated and casily-learned radio course,
thc '"Edu-Kit'' includes practical work as well as thcory: troubleshooting in addi-

ion to construction; training for all, whether your purpose in learning radjo be
wr hobby, business or job: progressively-arranged material, ranging from simple
circuits to well-advanced topics in Mi-Fi_and TV. Your studies will be further aided
by Quiz materials and our weil-known FREE Consultation Service.

THE "EDU-KIT" 1S COMPLETE

You will receive all parts and instructions necessary to build 16 different radio
and electronics circuits. each guaranteed to operate. Qur Kits contain tubes. tube
sockets, variable, moctrolync, mica, ceramic and paper diclectric condensers. resis-
tors, tie strip: . hardware. tubing, punched metal chassis, Instruction Man-
uals, [ wnre, solder, etc.

n you receive Printed Circuit materials, including Printed Circuit chas-
sis, special tube sockets, hardware and instructions. also receive a useful set of
tools, a professional_clectric soldering iron, and a self-powered Dynamic Radio &
Eleclronlcs Tester. The ‘'Edu-Kit'* also includes Code Instructions and the Pro-
gressive Code Oscillator, in addition to the F.C.C. -type Questions and Answers for
Radio Amateur License training. You will aiso 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.

Statatis, of 25 Poplar PIl. aterbury, Conn., writes: ‘‘) have repaired several
sets for my friends, and made money. The *'Edu-Kit'’ paid for Itself. | was ready
to spend $240 for a Course, but | found your ad and sent for your Kit,'’

UNCONDITIONAL MONEY-BACK GUARANTEE

The Progressive Radio ‘'Edu-Kit'’ has been sold to many thousands of indi-
viduals, schools and organizations, public and private, throughout the world. It
is recognized internationally as the ideal radic course.

By popular deman Progressive Radio '‘Edu-Kit'’ is now available in
Spanish as well as English

It is understood and agre(‘d that should the Progressive Radio ‘‘Edu-Kit'' be

returned to Progressive ‘'Edu-Kits'' Inc for apy reason whatever, the pur-
zhase price will be refunded in full, wﬂhout quibble or question. and without
el

Tho high recognition which Progressive ''Edu-Kits'' Inc.. has earned through
its many years of service to the public is duec to its unconditional insistence
upon the maintenance of perfect engineering, the highest instructional stand-
ards, and 10004 adherence to its Unconditional Money-Back Guarantee. As a
resullt: we do not have a single dissatisfied customer throughout the entire
warld.

ESISTOR AN

FREE BONU
RTH

[1 Send '*Edu.Kit'' Postpaid. ) enclose full payment of $22.9S.
[ Send ‘'Edu-Kit’’ €.0.D. | will pay $22.95 plus postage.
[ Send me FREE additional information describing *'Edu-Kit.'’

I Name o T ——————

I Address

I Progresslve “EDU-KITS” In¢c. "* Boaduay, Degt. 151G
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ON THE MARKET (Continuved)

Inc.,, High Fidelity DProducts
Div., 230 Dufty Ave., Hicksville,
N. Y.

STEREO TAPE HEAD, wmodel
TLD-L. Laminated in-line rec-

ord-playback unit. Pole pieces
are  laminated. For d4-track
stereo  tape systems. Records

and reproduces frequencics be-
tween 30 and 15,000 cycles at
tape speed of 33 ips. Perform-
ance nearly identical to single
laminar heads at 7%-ips tape
speed. Gap thicknes> less than
100-millionths of inch-—Nor-
tronics Co. Inc.,, 1015 S, 6th St,,
Minneapolis 4, Minn.

SLEEP TEACHER, Flectronic
Educator, is a selt contained
tape recorder that uses endless
tape cartridges. Can also be
used as standard tape recorder

as it has record, playback and
erase functions. — Sleep-Learn-
ing Research Association, P.0O.
Box 24, Olympia, Wash.

MUTUAL-CONDUCTANCE
TUBE TESTER, model 800, In-
corporates a transistor and

diode check. 5-inch meter. Tests
tubes under simulated operating
conditions. — Hickok Electrical
Instrument Co., 10531 Dupont
Ave., Cleveland 8, Ohio.

TUBE TESTER, Mini-Check
model  MC-1.  Multiple-socket
unit tests more than 600 tube
types. Employs dynamie cathode-

@
P
@
@

emission test, checking emis-
sion, interelement shorts and
leakage. 3 settings, and tester
is ready to check tube. 3%-
inch meter, detachable line cord.
—Century Electronics Co. Inc.,

wwWw.americanradiohistorv.com

111 Roosevelt Ave., Mineola,

REPLACEMENT TV KNOBS,
replacements for

Exact 1953

and 1954 RCA TV receivers are
now part of this firm’s line of
replacement  knobs.— Colman
Electronic IP'roducts Inec., P.O.
Box 7026, Amarillo, Tex.

SHIELDED EXTENSION JAX

attaches to end of shielded
cable. 3 models. Terminates
cable in 2-conductor jack for

Y% -inch phone plugs; in 2-con-
ductor jack for Tini-Plugs; in
3-conductor jacks for Y-inch

121

131 125
3-conductor phone plugs.—
Switcheraft Inc., 5555 N. Elston
Ave., Chicago 30, 111.

NCH UNIMETERS. Ob-
tam \m]et) of }mnel meters by
combining dial component with
basic meter movement. Assem-
bly slides together. Ac and de

.

/

/"r\;

linear scales, dustproof con-
struction. — Triplett Electrical
Instrument Co., Bluffton. Ohio.

DOUBLE PLUGS. Model
MDP, (top schematic) attaches
to cable of user’s choiee. Plugs
rated at 15 amps and 5 kv.
Available in 10 colors. Model
MDPS  (bottom) has internal

R

Model
(center) has precision 17 re-
sistor molded in.—Pomona Elec-
tronics Co., Pomona, Calif.

shorting bar. MDPR

OFFICIAL TUBE SURGE-
GUARD reduces initial surge
current when radio or TV re-
ceiver is turned on. Plugs into
line outlet.—Alfred Barone Co.,
488 E. Delvan Ave., Buffalo 11,
N.Y, END

A1l specifications on these pages arc
from manufacturers’ data.

RADIO-ELECTRONICS

ok, alarear i

P .
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nothing
like the
feel of the N
right gun... 5

e |

POWER TOOLS
are “job-matched” ¢or

easier handling, trustier performance!

Pick up a Wen tool. It fits
in your hand like it grew there! Light-
weighi, streamlined Wen designs are
extra easy-handling . . . quality-engi-
neered to do the job right. Ask any
Wen tool user. Your best dollar-for-
dollar buy, too!

2-SPEED POWER DRILL
%" capacity in steel,
up to 34" in hardwood.
Smooth easy speed
change, high torque
motor. $29%5

TOTER KIT

Perfect supplement to
drill. 35 pieces includ-
ing drill holder, Tote
Box with tray. A whole
workshop,only 3995

SOLDERING GUN KIT

includes 4 tips for wide
variety of uses, solder.
‘‘Quick-Hot'' gun
heats in only 2! sec-
onds. A buy at  $9%5

Burton browne advertising

See comglele line of Wen power lools
at your favorite dealer!

WEN PRODUCTS, INC.
5812 Morthwest Highway o Chicage 31, Hlinois

APRIL, 1959

. i ﬁ :

FILE CLEANING KINK

When files are used on soft materials
such as plastic, aluminum, solder, cop-
per and brass, the flutes have the tend-
ency of becoming clogged with filings.
This makes it almost impossible to clean
fine smoothing files with an ordinary
file card or wire brush, as the large
bristles cannot reach deep enough into
the gullets where the filings are im-
bedded. A small gob of modeling clay
pressed firmly against the file will, how-
ever, remove the filings and restore the
file’s bite.

Kit builders, experimenters, service
technicians and others who work with
files will find this kink especially useful.
—John A. Caomstock

EXPERIMENTAL CONNECTORS

Old tube sockets can he taken apart
and their contacts used as connectors
for temporary experimental hookups.
Just break the insulator away with

3

2 2
¥ v

§§ a\”

pliers and the contacts will fall free.
Solder wires to the contacts and use
them for making fast temporary con-
nections to tube base pins or standard
phone tips. Also use tube base pins
removed from old tube bases as male
connecting plugs.—J. C. Alexander

ERASER FIXES RECORD
CHANGER

Ever run into a V-M changer with a
missing rubber tip on the size index
finger? This is a simple thing to re-
pair. Cut the eraser off an ordinary
pencil, punch a slot in it with a small
screwdriver and mount it with a dab
of cement.—F. Slitsko

SWITCHING WITH
VIDAIRE MS-6
In the April, 1958, issue of RADIO-
ELECTRONICS (page 36, Fig. 9), you
show the wiring layout and equivalent
circuit arrangement for six speakers
connected in series-parallel, Switching

www.americanradiohistorv.com
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You learn more fr.oin'-;;

SAMS BOOK

 DVER 1,200,000 IN USE

101 Ways to Use

Your Oscilloscope™
by Bob Middleion

A practical and invaluable
guidebook for anyone using
oscilloscopes. Covers all
standard uses of this instru-
ment as well as many un-
commonones, Describes con-
nections required, equipment
needed, proper test procedures and evaluation
of results for each scope use. Over 400 illustra-
tions of waveforms and test setups are included.
Invaluable for technicians, engineers, students
and experimenters. 180 pages, 54 x8%".
(0 786 080800 00000000 0000000 A0 0aa000s $2.50
| (Companion to Middieton's “101 Ways to Use Your Sweep Generator”)

[

9000000000000 0000000%0004¢

ape Recorder Manual”~Vol. 3

Complete analysis of 22 tape
recorders produced in 1957-
58, including Amrpex, Geloso,
Knight, RCA, Revere,
Silvertone, Webcor, Wilcox-
Gay, Wollensak. Includes
generaldescription,operation
data, troubleshooting and
maintenance facts, parts
lists, diagrams,ete. Has spe-
cial editorial section on basic
types of tape transport mech-
with cumulative index. 160 pages,

L

anisms;

8% x117.0nly,....oviiivninirnaenas $2.95

6000000000000 0000O0CGEOIRIIITS
“'Servicing Hi-Fi'’ Series

SERVICING HI-FI AM-FM
TUNERS. Complkete service
data analysis of 18 AM-FM
tuners produced in 1957-58,
Thorough coverage: dia«
grams, photo views, trouble-
shooting, parts Lsts, etc. In-
cludes special editorial sec-
tion *“Highlights on FM”,
covering FM. signal, AFC
circuits, alignment. 160 p.,
8% x11”.Only...... $2.95

SERVICING HI-FI PREAMPS
AND AMPLIFIERS, Covers 33
leading models made in 1957~
58. Full techmical analysis of
each model (schematic,
prhotos, charts, parts lists);
special secticn on “Service
Facts About Freamps and
Amplifiers.” i60 p., 814x11”.
Only.....onvvivinsns $2.95

HOWARD W. SAMS & €O., INC.

Order from your Sams Distributor today,
or mail to Howard W, Sams & Co., Inz., Dept. D-29
2201 E. 46th St., Indianapolis 6, Ind.

Send me the following books:

[0 “101 Ways to Use Your Oscilloscopa'’ (TEM-2)

0 “Tape Recorder Manual” (TR-3)

O “Servicing Hi-Fi AM-FM Tuners” (HF 3)

3 “Servicing Hi-Fi Preamps & Amplifiers (HF-4)
$eivsrrsrsssssenclosed. [J Send Free Book List

£

Nameesorooorerssssssnsssorsemsosossnsssess

Addressceesssssssassssoesavessarsosssnrosass

Cityorennnnns . Zones, . Satecs v ines

vesensas

(outside U.S. A, priced slightly higher)
L-----------------------J
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DYNACE

STEREODYNE
PHONO PICK UP

This new, unique pickup is made
in Denmark by Bang and Oluf-
sen. It features a push pull mag-
netic principle (patent pending)
which permits realization of the
full potentialities of the most
modern recording techniques. The
special attributes which make the
Stereodyne an Sutstanding stereo
pickup make it equally excep-
tional for monophonic discs. On
any type of record the Stereodyne
offers smooth and natural sound
—firm clean bass and sparkling
treble—while its light tracking
pressure insures negligible record
wear.

BEST in every way . . .

® Wide frequency response
Smooth peak free response from 30
cps to over 15 Kc

® True Stereo
Highest channel separation over en-
tire audio spectrum—better than 22 db.
® Precision balance
Both channels identical
Same high compliance
cm/dyne) in all directions

(5x 100

® No hum pickup
Balanced coil structure plus low im-
pedance plus complete shielding
eliminate hum from external fields

® High output
7 millivolts per channel even on low
level stereo discs provides gain to
spare

® No magnetic pull
Special magnetic circuit eliminates
attraction to steel turntables

@ Easy installation
Compact size and standard mounting
centers simplifies mounting. 4 ter-
minals to avoid hum loops.

® Low price
Only $29.95 net including .7 mil dia-
mond stylus (replaceable in 2 sec-
onds}

Available from leading high fidelity
dealers everywhere

DYNACO INC.

617 N. 41st St., Phila. 4, Pa.
Export Division: 25 Warren St., New York, N. Y.
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TRY THIS ONE (Continued)
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facilities for substituting resistors let
you cut out speakers and still maintain

. PR IS .
'l * e
. .
o e

. L)
. .
° v

RADIO AND TV "

SERVICEMEN
make more money with this

u‘@ Model 107

T TUBE TESTER
3 complete tests in one handy instrument

Designed for outstanding per-
formance and accuracy—provides 3
important tests: Dynamic Mutual
Conductance Test of all popular radio
and TV amplifier tubes—Cathode
Emission Test for all tubes by free
point sclector system-—nationally ac-

proper impedance matching to the am- |

plifier’s output.
As stated in your description of Fig.
9 “A different wiring arrangement is
£QUIVALENT CIRCUIT

40
VWA 40
{40 40 “MA
Wf’\'\/\«ﬁi&?*—
| 4 |
—Aan
b 7330 !
{ 1 |
Fig.2
needed” (see Fig. 1). Fig. 2 is the

equivalent circuit. Here is just such a
setup using the Vidaire model MS-6
switching panel.

The resistor and voice coil for speaker
No. 4 should have a wattage rating
high enough to handle the total current
in the circuit.—John J. Haskell

RECORD CHANGER HUM

Rubber washers are generally used
between the motor mounting bolts and
the changer base. If the rubber hardens
or if the bolts are tightened excessively,
motor vibration may be transfered to
the changer’s frame and thence through
the turntable to the record and needle,
causing hum. If the hum stops when
vou short the pickup terminals with a
screwdriver while the needle is resting
on a stationary record (speed selector
in neutral), motor vibrations are the
probable cause. Examine the motor
mounting and replace the rubber wash-
ers if necessary.-—Warrem J. Smith

ATMING ANTENNAS

We find a trouble light in the form
of a long extension cord a simple aid
to aiming a TV antenna during installa-
tion. Poke the light out a window where
it can be seen by the man on the roof.

The person watching the screen
image flashes the light fast if the an-
tenna is way off and slows the flashing
to a stop as the correct orientation is
reached.—H. J. Miller END

www.americanradiohistorv.com

cepted Grid Circuit Test developed and
patented by Scco. Saves the service-
man valuable time—quickly pays for
itself” by justifiably culling and selling
more tubces for him!

Completely- self-contained in com-
pact portable carrying case. Furnished

with handy flip-chart for
fast, casy tube set-up data. $]3950
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7 Write today for free literature
LN J MANUFACTURING CO. |
L ~g 5015 Penn Ave. So., Mpls,, Minn. 4
. .

.
*
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Restores Em All

SERIES e PARALLEL

CRT BRIGHTENER

One Model for All!
52° 60° 70° 90° and 110°

The Serviceman's
Answer To The
Multiple Booster
"'Stock'’ Problem

The Complete Boost-
er "Kit'" In One
Compact Unit

e Repliaces most
types now in use

¢ Compact

o Guuaranteed

e Easily installed

THIS DeRO DISPLAY
| volarfut,
small space coun-
ter display iden- [opd
tifies DeRO's 3
qual
engin

E

Model RPS—ALL®
List S‘l 20

AT ALL LEADING
DISTRIBUTORS

THE MAN
WHO
CPKNOWS'!

134 NASSAU ROAD, ROOSEVELT. K.Y
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SYLVANIA CHASSIS 1-518-1

Picture smear was evident on this

, on all stations and at all settings
of the contrast control. Therefore, the
12BY7

VIDEO AMPL
v7

FROM
VIDECQ DET

25080 -
CONTRAST

TO HORIZ OUTPUT

CATH CKT
trouble was obviously due to poor re-
sponse of the video amplifier and not in
preceding sections of the set. Operating
voltages of the video amplifier werc
tested and found normal. Tubes were
checked by substitution. Next came a
check of components.

270K PIX lo
4
cme _] i

Shunting capacitor C146, a 0.22-uf
unit, removed the smear. Replacement
was the final cure. C146 couples the |

2
3.9MEG
590V

220 +
ppuf FROM SYNC AMPL
FROM VERT QUTPUT PLATE

120V

plate of the video amplifier to the pic-
ture tube cathode. The lowered capaci-
tance of this capacitor increased its
reactance to low-frequency signals and
resulted in smear. A capaciter checker
showed its value had gone down to
0035 uf.—FEwugene Rolling

CROSLEY MODEL F-21COLH

6A L5

FROM ATIO DET

SOUND IF

MC
RATIO DET TRANS -
‘‘‘‘‘‘‘ |o>c %
) T vou
i ‘r5 F001  €ONT
f J_ =
OPEN

005 5 10

g+ - Yoa
This set suddenly developed syne
buzz. A check of the 5-uf electrolytic

in the ratio-detector circuit showed
normal capacitance. Bridging the 330-
puf capacitor with a 250-puf unit re-

duced the buzz. A check showed that
the capacitor in the set was practically |
open. Replacing the open anit put a
rapid end to the sync buzz.—James ..
Mc¢Roberts

GREEN-GUN GUNK?

This was a large-screen RCA 1e-
ceiver. The setting of the green screen
control was unstable, as if the control
were faulty. However, the trouble was
tracked to the picture tube.

When the neck of the tube was
tapped, the green field fluctuated errat-
ically. On a hunch, we tilted the cab-
inet forward and tapped the neck of

TAPE RECORDER

When the rubber-covered pressure
roller of a tape recorder has become
¢lazed, dented and worn from use (Fig.
1) and there’s no replacement available,
here’s a method that often works to re-
new its nonslip surface and shape. Start
up the machine without tape on the
spindles and set the controls for either
playback or record. This will cause the
roller to engage the capstan and start
rotating. Now, while the roller is turn-
ing, hold a fine-cut file lightly to the
roller to relevel the roller's uneven sur-

APRIL, 1959

the picture tube sharply. This treat-
ment corrected the trouble.

The green screen control response
was normal, and the receiver has been
operating several days with no sign
of the trouble. Probably some gunk
lodged in the green gun, which caused
a leakage path. The treatment was |
effective.—Robert G. Middleton I
|

ROLLER REPAIR

Fig. 1

www.americanradiohistorv.com

Now! the fastest, easiest
way to master the ’scope!

SEE HOW FAST YOU LEARN
with BLOCK-0-MATICS !

Saunders’ exclusive new look in
schematics shows you how to
master electronics’ most versa-
tile instrument quickly, easily.

SAUNDERS SHOWS YOU
HOW STEP BY STEP with 26
Projects, 200 Diagrams
Actually demonstrating the
'scopés many uses in radio, TV,

transistors, vacuum tubes,
other work,

USE IT AT YOUR BENCH!
Complete Working Manual!

Oscilloscope Checks, Calibra-
tion Procedures, Wave Form
Analysis, Circuit Tests, Fre-
quency Measurements, Crystal
Diode and Transistor Analysis,
ete. ...

40 Years Oscilloscope Experience!
NOTED AUTHOR- LECTURER,
A.C.W.SAUNDERS

President, Saunders Radio &
Electronie School, Roston,
Author of CBS Transistor
Course, Black & White and
Color TV, Basic Paints, nu-
merous magazine articles.

SPECIAL INTRODUCTORY PRICE
LIMITED TIME
only $4.00 including pastage
Order Now! Mail this Coupon Today!

l------—--——---—.—--‘
) ELECTRONIC TECHNICAL PUBLISHING CO. :
] P.O. BOX 306, ASTOR STATION 1
: BOSTON 23, MASS, REAS 1
B Enclosed is §___ for ropies @ I
B $4.00 of ""Working with the :
: Oscilloscope ' ]
. i
5 ME_ = — 1
B sTREET = e zegz
] o ]
1 IT STATE _ 1
| PO |
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 PLIERS

No. 62CG illustrated

Transverse Cutter

CUSHION GRIP/

Plier handles
plastic coating . . . permanent, comfortable.
Heuads polished and buffed to a “mirror finish’’.
All pliers available . . . See Your Distributor !

have dipped

Gives pliers a "Feel' that inspires Craftsmanship!

X CELITIE, INCORPORATED
ORCHARD PARK , NEW YORK
Canada: Charles W. Pointon, Ltd.,.Toronto

Luality Hand Fools

PREFERRED BY THE EXPERTS

YOUR
FAMILY

FIGHT CANCER WITH A
CHECKUP AND A CHECK!

AMERICAN

CANCER
SOCIETY
r------------------------------—-_--

New! Improved!
TRANSISTOR
CHECKER

America’s newest, most
popular test instrument

I Simple to Operate. Conirols are accur-
SENCORE ately set for each transistor by
I referring to replaceable set-up chort £
I on rear. Test leads or socket

® pravides for fast hook-up.
I NOW CHECKS:
B % Ttransistors for opens, shorts, leakage and current gain.
[ ] Only tester that tests power transistors as used in
[ | car radio outputs.

MODEL TRC4

Cannol become I

] * Crystal Diodes checks forward to reverse current ratio s 95 sbsalete.
on all diodes y Approved by
i leading

1 % Selenium Rectifiers checks forward and reverse currents.
SERVICE INSTRUMENTS CORPORATION
121 OFFICIAL ROAD, ADDISON. ILLINOIS J
Ton o o o o o m  w mw o See other SENCORE ods in this issve. . S . .

124

DEALER NET

manufacturers. I
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TECHNOTES (Continued)

Fig. 2

face (Fig. 2). (Don’t remove anv morve
rubber than absolutely necessary and
hold the file flat against the voller’s
surface.) The renewed roller will at
least be satisfactory until an exact
duplicate roller can he obtained for
the machine.—Jolin A. Comstock

WESTINGHOUSE MODEL
H-600T16

The set had a thin vertical line on
the screen. Tubes were OK. Voltage
checks revealed no B plus at the hor-
izontal output tubes. Circuit tracing
led to an open width control. A quick
replacement and the job was finished.
—Carl Hennig

EMERSON 120087 D CHASSIS

Complaint: Vertical foldover at bot-
tom of picture, poor vertical linearity,
inadequate height after warmup.

The vertical oscillator’s plate load
resistor (R97), normally 470,000 ohms,
had increased in value. Replace it with
a 1l-watt unit. Also, the 100,000-ohin
resistor (R93) connected to the vertical
oscillator transformer’s secondary had
gone up. Replace it with a 1-watt unit
too.—Harry C. Keller

BENDIX MODEL 235M1

This receiver had a severe case of
vertical jitter. After checking the ver-
tical integrator and syne amplifier cir-
cuits half of a (6SN7) I noticed that
the 6SN7T plate and decoupling resistors
were charred. Replacing these resistors
and the tube restored normal operation.
—Wilbur J. Hantz END

.B%W

v mvsny”

“This one came complete!”

RADIO-ELECTRONICS
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m
REGULATED POWER SUPPLY
This supply delivers a continuously  circuit used is commonly called an
variable output voltage at currents up emitter-follower regulator in which V3

to 4 amps. Maximum available output and V1 act as a variable resistor in
voltage is dependent on the battery, series with the load,

which acts as the voltage reference for The regulator’s internal impedance
2N554 (4)
EMITTERS NOT USED

2N554(4)

—‘—O'\D{'o

cl
2000 uf ‘
BV +| L5004 | &
+T 25V +.'\ R2
SN 4
+6 - ‘
12V BATTOR 12V
OR 13 V ZENER DIODE

o

OuUTPUT

2N554

1009 4w

—

1A
17 v AC

A
neon/ TRIAD +

F-48U
INDICATOR
LaMP  OR EQUIV

0-RY
0-44A
(RIPPLE= 50 MV
AT 24)

iz about 0.5 ohm. V3 and V4 should
be mounted on a suitable heat sink as
they dissipate up to 60 watts at low
output voltages and high output cur-
rents. V1 and V2 should also have small
heat sinks as they dissipate approxi-
mately 1 watt apiece.—Muotorola Semi-
condiuelors

the supplyv. For better results, replace
the battery with a 12 or 13-volt Zener
diode.

Ac ripple at the output vavies from
10-80 mv, depending upon the load.
However, ripple is reduced by a factor
of 3 by adding C2 (the 500-uf capacitor
shown in dashed lines). The regulator

DIFFERENT VOLTAGE DIVIDER

Re: “Stiffer Voltage Divider,” by  grid connected to the arm. This pot
Leonard E. Geisler. Noteworthy Cir-  controls the output voltage. By varying
cuits, RADIO-ELECTRONICS, December, the pot you vary the grid—cathode bias,

which in turn varies the tube’s conduct-
ance.

The wiininiom output voltage should
not be less than the maximum allowable
plate voltage of the tube. That is, if
the maximum plate voltage is 400 and

1958, pages 121-22.

I'd like to submit a circuit that is
very simple, yvet rarely used by anyone
except radio amateurs. It has been in
use in my home station for several
vears, In one application it drops the
high voltage down to supply the multi-
plier and driver stages of my trans-
mitter. In another it acts as a screen
control resistor and is used to vary
the output power of my transmitter’s
final amplifier.

By far, the best application I've
found for it is as a grid-controlled rec-
tifier supplying various voltages for the
many pieces of equipment I have around
the shop.

The civcuit requires only a resistor
(a pot) and a capacitor and a tube.
Although I use a 6AST, just about any
other tube will also work—excluding
diode types.

The plate of the tube
triode-connected

+HV

' 2 Eout

+

|
L
00

4

a “0u-volt supply is used, the lowest
permissible output voltage should not
be less than 500 (Enu( Eslx[l]ll_\

E, or the tube will be damaged
by excessive voltage.

o

GNT GND

—31

(a triode, or
tetrode or pentrode)

is connected to the supply voltage. The maximum current that can be
The cathode is connected to the load. (drawn is limited only by the tube’s
A 500,000-ohm  pot is connected be- maximum current rating. The 40-uf

tween the cathode and ground, with the  capacitor across the output smooths

APRIL, 1959

www.americanradiohistorv.com

this o
brilliant, @ |
rew ¥ 4

EleilizYores*

~ Monaural and Stereo

Side one: The ARC’s of High Fidelity
Side two: A Stereo Primer

This tremendous demonstration record, pro-
! duced by 1he foremost manufacturer of high-
fidelity loudspeaker systers, explains brieﬁy
(and simply) the wonderful world of high-
fidelity and the really ezsy-to-understand
components required for the finest home
music system. You'll be startled by the thrill-
ing sounds on this record—many of them
spectacular stereo ‘‘firsts.””
Write for it mow: Enclese either check or
money order for $1.50 and send to:

I‘Mm-umﬂmmmm'a-wwmmaxq’rwmms-

Electro-Voice, Inc.
Buchanan, Michigan

Dept. RED-4

Enclosed is $1.50. Please s2nd your fascinating
Stereo-monaural 12” LP record.
To:

NAME .

ADDRESS

Ty ZONE . STATE_ _
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N 1
r_nTABn Tubes Tested, lnspected, Boxed— NOTEWORTHY CIRCUITS (Continued) |
Six Months Guarantee!! No Rejects! any minor voltage variations and pre-

NEW & Used Gov't & Mfgrs. Surplus! sents a low-impedance source to the

Ord 210 Rec type 1 pd, 48 states
onz " Tlaglesie | manzare o EdAirea“es load. Several tubes may be paralleled 44 ou l OF 5

082 .72 6BK7 B4 11726

gc3 81 lealy 83 465 16 | for hlg_:'her. output ecurrents, or placed | Of the worldrs
9zd  soesge 1. i 5 in series for larger voltage drops or

183 ﬁggc‘; o4 e 2oy different output voltages. Any tube greatest hi-fi
154 TR .8 .5¢ .

combination can be used for any out- a lifiers
put power desired. The tube type is mp

1x2a o8 e Rt dependent upon power and space con- the

4 -6 K L of . . N .

3Qs BG|6KT i L2¢ -« siderations. Ampe ex®

354 .68 6L6 1.19 128G7 . 8¢ 1. l . . . . .

a5 100r8ss toaiieony g5y 5 One novel feature of this circuit is r

| 298 Thlesed Manizsr Eod . that' the grid can never go positive 6¢A7IE._34

Pantell St il anizal with respect to the cathode. This un-

1u4 4/81 6
B9 6.

.59
59

@
Ed
&

5v3 L5606 |
eAc;  79en7 doubtedly prevents damage to the tube | HIGH.POWER
Eﬁgé ifg, EE%} and provides for longer life. The out- Wig OUTPUT PENTODE
eaLs I':I;; esn put voltage regulation is dependent e
sasy 85‘;;; eshd  m o : upon, but no different than, the supply !
S : voltage regulation.-—Leonard J. D’Airo
ave i : No oth ble tube combines to th
SR - o other comparable tube combines to the
6AX4 LT 6W6 . = -
gggz 1973 Egg NOVEL NEON BLINKER ’ same degree the 6CA7’s exceptiomal
eeeel mstiazl 00 5832 The output frequency of this circuit linearity, high power dissipation and low
e e Ty = Sy ok e is obtained by wmultiplying a single drive-voltage requirements. It is a true
= s, > 1t . 1 5 . . .
NEw SILTeoN SeewATIo T — lamp’s repetition rate times the ngmbel pentode design, with a separate suppressor
1'_‘5205:13;'{536’.1;&‘."éoévaEms}ogj:{%% 21055° m,-,‘l@ Ef], lamps used. U“t,‘(’ill't““"’tel-" Insta- grid that controls the space charge, resulting
mp @ 'y - . » . . o .

SELENIUM RADIO & TV RECTIEIERS] &7 ity increases rapidly once vou go in greater linearity on reactive speaker
65Ma 45¢. @. S for $2; 100Ma 59¢ @, 10/%5 | . by ape
1807545 € 255ma T @) 107s7. 100,550 300Ma CHOSEN FOR STABILITY loads than is possible with competitive

¢ @, 10/$8. 500 Ma, 10,/511. 100 -135

Orane/Rs 10 oM vea= lont i d 548 aralcs 220K USUALLY L2004 beam-power tetrodes. A single pair of
ruL'vavanEnﬁE'E AL Q.ECIIFIEE-FTSU' /VVVI ‘ 6CA7’s in push-pull has been successfully

AMP. 18VAC 36VAC 72VAC 144VAC

CONT. 14VDC 2aVoC 36vDe 118VDC 60,,‘, | used in power amplifiers delivering up to
1AmMP 1.30/ $ 2.00 ° . X 1 | B
ame |® 2320 % 2995 g90s 943 R 100 watts undistorted output.
3AMP 80 a.00 8.60/ 16.75 |
igame | $ix Eee aely R REEG
: . . 0 b It
;3::: | 12_38 ;g 23 ;? go 182.2‘5) CI=470 5t TO .1 Ask your Amperex distributor about Amperex vollage

L4

»

2

v
DBNN

amplifier, rectifier and oulput tubes for hi-fi circuits
KITS! ''TAB'* THE BEST KITS!

U Kits Contain Most Popular Values & Sizes NV\{\ i % g Amperex
o r’f .‘Iﬁj ‘{) ELECTRONIC CORP:

Kit 35 Precision Resistors Kit 5 Sub-Min Tubes
Kit 10 Switches t 40 Stando# (nsulators
Kit 75 Resistors Lo/1/2W  Kit 39 Power Res stors

Kit 150 Carbon Reaist Kit 75 Mica Cond i3 Q
::: 25 273&(’(“”"‘“;: ° ki sochF'sC{-'ar g?nj:ss:': NE-2(5) 00l ut = N 230 Duffy Avenue
i t d's Kit 100 . A - W -
Kit 15 Volume Contrors Kit 100 Coramic Gondsr. 220K ! Hicksville, L. 1., N.Y.
Kit 56 Tube Sockets Kit 50 Coil Forms g I B
Ki( 65 Tubular Condensers Kit 5 FT243 Xtal Holders -
Kit 500 Lugs & Eyeclets Kit 65 Inductors & Coils
Kit 10 Bathtub o1l Cond's | Kit 3 Microswitches % Ih ied .
i S. Surpri cat Lamps 2 . s .
Kit 10'XMTTR Miza oond. Kit 3 Transistor Xemrs bevond five O ISIX, ave tried using
EZE g'ﬁaﬁank&pff:'ﬁ“gfms g;’: H :g;{;ﬁiﬁ.‘;‘.g:‘: | various capacitances between the lamps
i 3l t it5 tors . M N
Kit 6 InsltdoYﬁsnonrq 1"::|s Kit 100 sm?“?ii Serews as shown, and the results are interest-
Kit 6 AN plugs & cnnctrs Kit 8x25 Ft Hookup Wire 3 . o
Kit 3 Searchlights Kit 2 Veeder Counters ing. Where a single lamp will not
S e e T ;
i ¢ Clip Ass i c i il : ] X .
Kit 2 Bie povs Bx13 Kit High Gain XTAL Mike | | oscillate past a ce tam Irequency, live
Kit 5 VEBIRRGT ki & Yene ey s or seven of them will. Nothing special, |
BUY 10 KITS ~GET ONE FREE!  EACH KIT 99¢ just something to do when no one is
NEW DC POWER for TRANSISTORS!! looking.—Robert D. Holm
New low-cost 25 volt one amp fil-

tereil 17 Kipple Power Supply.
: (S, apecitied ©in Transistor
s [

E.. RCA. CBS. ldeal for \

Stoc clrenits. ragsed TRANSISTOR AMPLIFIER
all i ! Preassembied kit

\rmum B25VIACK $10. or assem

bled B25VIACKE $12.

With a 20-mv input this simple three-
transistor circuit delivers a 100-mw
output. It is of the complementary-
synnmetry type and uses one n-p-n and

Transistors! Power Supply Klt Dellvers

2 A\(Pi filtered less thdn 0. )W( rlp nle or
28 at 1A t T’PQQ\V
(them'!IO(] & wired 524

115VAC Inpt Transformer & Full Wave
12VDC @ 2.

Biidge Rectifier for AMPS. or
RECTRAN KIT RTIK $4.50
HTIW Assembled & Wired 87,50 ) 2N217 2N217
BATTERY CHARGER KIT 2 to 4 Amps. Charges DRIVER AUDIO OUTPUT |
16 & 12 Volt Butteries. Kit BCK-1 $11, Built — — s
ESPa s Chgr B& 12V at 24 $9. _ A1 | — |
AN-APR2 Rcvr less tubes. Gud Parts ....%1.89 3300 |
RDZ 200 10 400Mc’s Super/Super less tubes. . $30.00 5K
RAX Revr 4 bands. 1.5 to 9 Me's with tubes  $24.00 .

AN/ARTI3 Xmutr/ 100 Watts lu < $39.00

d Ash condsrs ’Sm'r!@ 150wy $6 @ 2 for $16 2K 7
ARCE HO6/3 to M mttr with tubes .$5.95
5" Test Plcture Tuhe with \m;ue[ $3.49 80 | L

‘"ERIN'* FINEST HI-FI RECORDING TAPE 50 4 BV

So tiood!  Wea Cannot Uss the Manufacturer's True Name!

gV & |
1200 F#.—7" Reel Lots ! B 50
Money Back Gtd. $ 1 45eo of 3 +9 gl | (ST 6V
Singly $1.59. 4dd 15 each Postpaid 48 States plmen 193 TEV Ty
New 1st Qua My “‘Mylar’’ 2400 Ft.—7” Reel Ferro |6V f
Erin _Sheen Process Recording tape $4.49, 3 fur $12 Pl | B
TRANSISTORIZED “TABSTAT” npLT $82K 2N647LF 1 Cancer strikes
DCw DCXMTTH & RECVR" SUPPLY 450 HH
Now. transistorized *'TABSTAT' kit Y 560 50 SFKR two families out
or hullt hi-efficiency DC ToDC 12VDC ) +T6V
RN ettt v R of every three.
VDC at up to 130MA/Up To 70- | A
falts 80% effictency: Ripple 0,200 \ - : :
Fectnicrs. ol ebndensers, torotd ‘ s i ol hepull Guard your family
;{élé\:lfdl‘{)\;\se%iq&“sh;or:o;‘ggxilylt Broar, | one p-n-p transistor 1n its push-pu ficht ith
Corpricea é'lg. s é'r,\'r'r'( TRIZ45CE buit $35, | output stage. The circuit provides a ~« - Hight cancer wi
ZuSCKFoHIY (5303 ‘er i d: for the out- a checkup and
;‘;f;;;s'“g'ﬂ’m,“‘:;";‘: T I very low output impedance for L
T § JERMS; Moncy Back Guarant:e' | put stage, making it possible to drive a check . . . today!
o .
2“5 8. N had 2npa charges | | @ 45-ohm speaker directly—no output
0; t’; gu%;:i.:t &"’Z/ﬁar'.’.ié’ ficey i tr for 1S eessary —RCA Tran-
1116 LBERTY ST NY. 6N I el e ‘ AMERICAN CANCER SOCIETY
| Send 25c ppone: mecTom 2.6245to Contons | | gigtor Spec Sheet END
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MULTIPLEXED STEREO
Patent No. 2,851,532

Murray G. Crosby. Riverhead, N. Y.
Stereo can be transmitted over a single FM
channel with the help of a subearrier (about
45 ke). See Fig. 1. The audio components are
used. The difference between microphone sig-

Ly

—1¢

RF IST IF AMPL
AMPL DET |{ 8LIM

nals (A — B) modulates the subearrier. Their
sum (A 4 B) modul:tes the main carrier.

At the receiver (Fiyx. 2) the A — B compon-
ent is recovered from the subcarrier after
filteringz. A + B is detected from the carrier
as usual. Transformer T combines them, the

much larger one, the resultant remains nearly
equal to the latter. Thus the speakers have
nearly edual noise output for true sterec. Fur-
thermore, the poorer of the channels (A —B)
iz associate¢ with a double-strenzth (2Bj audio
signal so there is a definite gain in siznal-to-

noise for it.

The system is compatible. The 2A component
in the upper speaker would be used for mon-
aural listening, so the A — B channel of Fig. 2
would not be needed.

A+B
IS
[ PREAMPL &
| /=7 PREEMFHASIS
8 FREAMFL & g __L FREQ MOD COMBINING FREQMOD [T] FREQ
! EREEMPHASIS 0SC FOR CIRCUIT 05C FOR MULT PLYING
| A-B | SUBCARRIER ARRIER PWR AMP.
Fig.!
DISCRIM
L] aF A+8
AMPL
2A
’—‘ AF
AMPL
-3 T
\ 000 )
DISCRIM DEEMPHASIS AF —
FILTER H LM H - NETWORK AMPL
sum 2A feeding the upper speaker, the ditfer- 28
ence 2B feeding the lower. . L
Due to smuall deviation, the subcarrier signal- AF
to-noise ratio is high. The noise in A — B may AMPL
be 10 times worse than in A 4+ B. Now when
a small voltage is added or subtracted from a

Yes, you get this big, brand new book, “150
Radio-Television Picture Patterns and Dia-
grams Explained”, absolutely FREE! Complete
11x22” Schematic Diagrams on leading models
Radio_and TV Sets help cut your servicing
time. Easy-to-read, large 8%x11” pages, with full instruc-
tions on hgw to use the diagrams. A “must” in every
repair kit. You get this book as a FREE Gift for asking to
see Coyne’s new T7-book set, “Applied Practical Radio-

Television™!

At Last! Money-Making "Know-How"
On Transistors, Color TV and Servicing
Coyne’s great 7-volume set gives you all the
answers to servicing problems—quickly! For
basx’c ‘‘know-how” that’s easy to understand
vou'll find everything you want in Volumes 1 to
5 on over 5000 practical facts and data. Every
step from fundamentals to installing, servicing
and trouble-shooting all types of radio and TV
sets. So up-to-date it includes the latest on
COLOR TV and UHF, All this plus Volume 7—
TRANSISTOR CIRCUITS—the most complete
b_ook ever published on the applications of tran-
sistors in electronics, New! Set has colorful de-
sign, washable covers,

EXTRA! 868-Page TV Cyclopedia Included!

For speedy on-the-job use, you also get Vol. 6—famous
Covne CYCLOP'EDIA.  Answers problems on servieing,
alipnment, installation, ete. in easy ABC order. Use
this T-volume TV-RADIO LIBRARY FREE for 7 days;
xet the Servicing Book FREE!

COYNE

APRIL, 1959

FREE!

15N
SsyANLIDIM
s OONTFIEN08L

SANFN

>

SEND NO MONEY! Just mail coupcn for 7-volume set on 7 days free trial.

We'll include book of 150 TV-Radie Patterns & Diagrams. If ycu keep the

5 Years set, pay $3 in 7 days and $3 per month until $27.25 plus postage is paid.

Of Valuable

(Cash price, only $24.95). Or you ecan return the library at our expense in

Supplements 7 days and owe nothing. YOU BE THE JUDGE. Either way, the book of

With your set you also
get Coyne’s annual Sup-
plement Service FREE

for 5 years. Keeps your |
set up-to-date on every-
thing that will be new

in radio, television, I
electronics and clec-
tricity. |

TV-Radio Patterns is yours FI'EE to keep! Offer is limited. Act NOW!

Educational Book Publishing Division

COYNE ELECTRICAL SCHOOL, Cept. 49-Tl

1501 W. Congress Pkwy., Chicaga 7, lII.

YES! Send 7-Volume ‘“‘Applied Practical Radio-Television' for 7 days FPEE TRIAL
per your offer. Include TV-Radio Patterns & Diagram Book FREE.

NAME e . Age ...

City ccen ZONE State

Where Employed .

' ) Check here if you want library sent C.0.D. You pay postman $24.95 plus C.0.D.

postagc on delivery. 7-day money-tack guarantee.

l
|
|
|
|
X s T2 PO OSSOSO OPPIPTRS S « =
I
I
I
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ANOTHER GREAT

TRID

TV ANTENNA FEATURE

wing dipole and
wing director

Today's most powerful combination.
The Wing Dipole contains 3 active
elements on the highs, forward Vee
to the low band section, plus inte-
grated director. The Wing Director
obtains maximum results from the
Wing Dipole.

Just one of the features that makes Trio the
most advanced TV Antennas in the world.
Choose from Trio's complete Zephyr and
Color Series Antennas.

Ve
Hufaciirig Compary

GRIGGSVILLE, ILLINOIS

“Hold it, Ed! One of these car-
tridges is a JENSEN.”

128

‘ PATENTS (Continved)
} RADIO
|

William 4. Coles.
This patent discloses a method for making

KNIFE

Patent No. 2,835,254

Upper Darby, Pa.

Qutput ]egds inctude blocking ecapacita:

f S)lrgic;_xl ineisions with a minimum of damage to The dispersive element is a conductive plate
live tissue. Shock hazard is minimized also. which grounds the putient. The other lead is
, 866-A(2)
‘ | ' 6.3vCT
) i 1
3= |
[thermaL | | S
TIME - - L ————
‘ ELAY ‘ | ‘ i =
| RELAY | | V3 8i2-A DISPERS . T
B _ % 001 AL
. ‘ 5 o i T
L 3 l = b=
| = - Hp pae}
P —ax
| = =1 5KV pas)
| . | | -
| - | 1 L 002 p=)
[ | | | : k_ —pd e
Lx
- A2EMH AN
3 Sy 25V (T = IS 002
P | - — ¢
7V AC < = M =1 =
"y S T o
e————_—_ . = ; 4C K § 4K In
T SOw 104
S el w —
The cutting edge. which may be a needle, knife either A or B. The first delivers greater cur-

or wire loop, is fed with high-frequency current.

The diagram shows a full-wave rectifier
pair, V1 and V2. which converts line power to
de. The de is fed to triode V3's plate. V3 oscil-
lutes at about 3 me. A Hartley cireuit is used.

Frank C.

Marino.

Here is a quick, convenient test that displays
the diode characteristic on a scope. It is de-

rent if needed. Capacitor C is an output control.
Note that S1 turns on the filament circuits,
but no rf is delivered until 82 ix also thrown.
All blocking capacitors are rated at 2.5 kv, but
capacitor C has a breakdown rating of 5 kv.

ZENER DIODE TEST

Patent No. 2,847,646

Montelair. N. J.
Bell Telephone Labs, Inc. )

(Assigned to

relay. and assures that diode D is forward-
binsed by the low-voltaze ac when the relay arm

4’

. i

SYNCHRONIZED
AC GENERATORS

JERAC

signed especially for diodes of the Zener type. is down. Diode current Hows through R, the
N
5 D
PHASE SHIFTER et 1

DIODE
CHARACTERISTIC
PATTERN )

\E ,
~——

o INPUTS o] |
VERT HORIZ

GND GND

| which require small forward voltage but rela-
tively high bias in the reverse direction to reach
breakdown.

The cireuit switehes automatically from low
forward to hirh reverse voltage. A few volts of
ac ave applied to the scope’s horizontal input
terminals. Another voltage source, synchronized
with the first. drives the relay coil through an
R-C phase shifter. This synchronizes sweep and

SIGHT FOR

Joseph D. Shaw,

BRAIN

ELECTRODES
f:"’;.
=

Z o
§

-

! PHOTO TUBE

wWwWWw.americanradiohistorv.com

voltage drop being applied to the secope’'s ver-
tical terminals.

During the next alternution the relay arm
moves up. This adds a large de voltage in series
with the ac to assure a high enough reverse bias
on D. Now the reverse portion of the diode chax-
acteristic is seanned on the scope. Note that this
portion corresponds to the wnegative hall of the
ac sweep.

THE BLIND

Patent No. 2,721,316

Cincinnati, Ohio.

The December 1953 issue of this magazine
described on page 53, actual experiments which
make. it possible for the blind to see. This patent
describes somewhat similar instrumentalities.

A photocell or phototube is held by the hlind
person and is biased with de from a battery.
Light falling on the cell charges C1. Upon
reaching a predetermined voltage, thyratron V
breaks down and permits C2 (previously
charged through R1) to discharge through the
transformer. The intensity of this pulse is
controlled by R2.

The pulse is fed to a plastic socket attached
by surgical means to the skull of the blind
person. Conductors through tiny holes in the
skull terminate at the vision area of the brain.
Each pulse produces the sensation of sight.

The equipment shown in the diagram produces
a single light spot at any time. If a lizht and
shadow pattern is desired, multiple scts must be
used. each terminating in a different bart of the
vision area of the brain.

RADIO-ELECTRONICS
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Sprague Products, North Adams,
Mass., is offering service technicians a

HE DIDN'T KNOW THE
SET WAS LOADED!

series of newspaper advertising mats to

discourage do-it-vourself TV repairs.
Electronic Instrument Co., Long Is-

land City, N. Y., manufacturer of Eico

kits and other electronic products, is
promoting its vtvin and scope probes
with a new package and display stand.

Curtis R. Hammond (left), assistant
vice president of Raytheon Mfg. Co.,
Waltham, Mass., is now corporate di-
rector of regional commercial adminis-
tration as part of a move to strengthen
commercial sales hy the establishment
of six regional sales offices across the
nation. Regional executives in Boston,

New York, Baltimore, Cleveland, Chi-
cago and Los Angeles will report to
him. Dr. W. Crawford Dunlap (right),
former supervisor of solid-state re-
search at Bendix Aviation, joined Rayv-
theon Research Div. as director of
semiconductor research. John L. Herre
joined the Semiconductor Div., Need-
ham Heights, Mass., as government and
special accounts sales manager. He
formerly supervised government sales
activities for Philco.

APRIL, 1959

} From the pioneer in ceramics for electronics

e STERIED

the new single
ceramic element

e S  Stereophonic
| o cartridge

DYNAMIC BALANCING MAKES THE DIFFERENCE

DYNAMIC BALANCING during manufacture provides full stereo repro-
duction. SINGLE ELEMENT DESIGN offers balanced outputs; excellent
separation of 20 db over full audio-frequency range, with equal outputs
from bath channels. Compatible with stereo and monophonic discs.

SPECIFICATIONS
RESPONSE: 20 to 16,000 cps. OUTPUT VOLTAGE: 0.5 vrms at | KC each channel. COMPLIANCE:
3 x 100 ¢m/dyne, vertical & lateral. RECOMMENDED LOAD: 2 megohms. RECOMMENDED
| TRACKING PRESSURE: 5-6 grams. CHANNEL SEPARATION: 20 db. STYLIl: Dual tip; 0.7 mil dio-
‘ mond or sapphire, and 3 mil sapphire. MOUNTING DIMENSIONS: EIA Standard 74" & V2" centers.

Approx.

For additional infermation, see your Authorized ERIE Distributor

| ERIE RESISTOR CORPORATION
MAIN OFFICES: ERIE, PA, U.S. A

Hli-Fi Living Stereo
COMPONENTS  TAPE RECORDERS
TAPE and RECORDS
ALL STANDARD BRANDS AT

TREMENDOUS DISCOUNTS

Quotations 1By Return Mai
Wholesale Catalog Fre

AUDIO FAIR

1799 R. ist Ave. New Yark 28, N.Y.

CARTOONS

RADIO-ELECTRONICS pays $3.00

for good cartoon ideas and $15 and

up for finished work.
RADIO-ELECTRONICS

154 West 11th St. New Yaork 11, N. Y.

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 instractors.

Bachelor of Science Degree, 27 Months
[] Radio-TV Technician including Color TV {12 Months)
] Electronics Technician (12 Months)
[ Industrial Electronics Technician (12 Months)
[] Electronics Engineering (B.S. Degree)
[] Electrical Engineering (B.S. Degree)
] Mechanical Engineering {B.S. Degree)
7] Civil Engineering (B.S. Degree)
] Architecture (B.S. Degree)
Heald College ranks FIRST West of the
Mississippi in "Who's Who in America”
Approved for Veterans
DAY AND EVENING CLASSES

Write for Catalog and Registration Application.
New Term Starting Soon.

|
ITEL .
-

AT HEALDS YOU LEARN
‘ BY DOING IN MODERN
| ELECTRONICS LABORATORIES

"HEALD

ENGINEERING COLLEGE

Your Name .. .. . B e

Address ...
Established 1863 ;
Yan Ness at Post, RE Ciln e e
San Francisco, Calif. State
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LEAR, INC., 3171 South Bundy Drive » Santa Monica, California

AR R SRR

JUNIOR ¢ SENIOR ¢ PROJECT

T 10 | i 1A ¢
¢ o i .
% = AsET o | W
s EP up o olim YA

Engineers, if you are expericnced in the design and
development of air and/or ground based communica-
tion and navigation equipment, here is the opportunity
vou have been looking for.

Lear, for twenty cight years a pioneer in aircraft
radio communication, navigation cquipment, auto-
matic flight controls and flight indicators, is moving
ahead in many new fields.

Lear offers unlimited opportunities for advance-
ment and greater responsibilitics to creative minded,
clectronic enginecers.

If you would like to work in sunny Southern
California on varied clectronic projects, write to:

R 8 RS SRR

e R -
x,
e

O TR

A Y e G I M w27

L.S. PECK, Managee
Industrial Relations

R R

|

TV TUNERS REBUILT

ALl MAKES & MODELS

VHF

EXCHANGED
OR
OVERHAULED

UHF

$Q)-95

90 DAYS
WARRANTY

COMBINATION
UHF/VHF
UNITS

$19.90

[CALIGNED TO ORIGINAL STANDARDS |

Price includes worn parts only; defective
tubes and damaged major parts are extra
at net prices.

Forward defective tuner complete with
tubes, shield cover and any damaged parts.

QUOTE MAKE AND MODEL

F.0.8. CHICAGO OR TORONTO
We witt ship €.0.D.

CASTLE TV TUNER SERVICE

1723 W. LUNT AVE,
CHICAGO 26, ILL.,

U.S.A. °

152 MAIN ST.,
TORONTO 13, ONT.

CANADA

130

‘ pix tube, parts, serial

e Flees

OFFICIAL
ORDER BOOK

, for every TV-Radio
‘ service call

Triplicate formsserve
as order form, invoice
and office record with
spaces for complete
information on every
job. Separate listings
for receiving tubes,

numbers, labor and tax charges, signatures,
etc. 75¢ a book, $6.50 for dust-proof box
of 10.

| . ..and for customer’s prices on every replace-

ment part, plus flat rate and hourly service
charge data, regional and mational, Dave Rice’s

OFFICIAL PRICING DIGEST
listing over 63,000 items. $2.50

In stock at your distributor, or write

ELECTRONIC PUBLISHING €O. INC.

180 North Wacker Drive  Chicaga 6, lllinois

www.americanradiohistorv.com
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| nector Div. of the

! | of the P. R. Mal-

BUSINESS AND PEOPLE (Continued}

EIA Annual Unit Production and Sales

1958 1957

TV set production. .. 1,920,428 6,399,345
Total radio

production .. 12,577,243 15,427,738
FM radio production

{July-Dee.y ... 376,114 not availablef
TV retail sales 5,140,082 6,560,220
Radio retail sales. ... 8,631,344% 9,721,285*
Receiving-tube

factory sales ... ......397.366,000 456,424,000
TV picture-tuhe

factory sales ... ... 8.252,480 9,721,008
Transistor factory

sales . 47,050,814 28,738,000

*Excluding zrmtrovsets
tLast available figure—1955-—252,880 FM sets

J. Frank Leach

(right) has been '
to vice ko
president and gen- |
eral manager of -
the Amphenol Con- /.
L

newly merged Am- g A
phenol-Borg Elec- 4
tronics Corp., Chicago. He had been
vice president, manufacturing, of Am-
phenol Electronics Corp. Robert E.
Svoboda, distributor sales manager of
Amphenol, is now general manager of
the Amphenol Distributor Div.

Frank P, Vende-
ly (right) is now

Eastern region-
al sales manager

lory & Co,,
Distributor
Indianapolis, Ind.
He started with
the company as a distributor salesman
and later served as merchandise man-
ager. Leon Robbin, a Mallory vice presi-
dent for the past 18 years, was elected
to the board of directors and named
president of the newly formed subsid-
iary, P. R. Mallory International, Inc.
Neal W, Turner (left), merchandis-
ing manager of Heath Co., Benton Har-
bor, Mich., was promoted to director of
production planning. Robert K. Swan-

Inc.,
Div.,

der advanced from purchasing agent
to director of purchasing. Ellis Grear,
assistant purchasing agent, succeeds
him. William E. Johnson (right), for-
nmer assistant advertising manager of
Whirlpool Corp., joined Heath as dealer
sales manager. John T. Caviezel, ex-
Bell & Howell, joined Heath as dealer
sales representative.

Charles DMolitor
is now with Elec-
tro-Voice, Inc.,
Buchanan, Mich.,
as chief industrial
engineer. He comes
to Electro - Voice
from Allen Elec-

@ A
%
tric Equipment Co., ‘

where he was factory manager.

RADIO-ELECTRONICS
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BUSINESS AND PEOPLE (Continued)

Edward I. Flaxman (left), vice presi-
dent in charge of sales for Service In-
struments Corp., Addison, Ill,, is shown
presenting the Sencor

“Rep of the

award to AJohn Havercamp and
Jack Collins, as Sencore president Herb
Bowden (right) looks on.

Year”

Thomas H. Moss
has been appointed
vice president of
the Turner Co., Ce-
dar Rapids, ITowa.
He joined the com-
pany in 1952 and
was appointed gen-
eral sales manager
in 1956, which position he still holds.

Hans D. Sylten,
electronicsresearch

engineer, joined
Winegard Co., Bur-
lington, Iowa, as
head of the ex-
panding research
dept.

Thomas L. Lckerslev, radio pmneel'
with Engllsh Marcom from 1919 untll

:SENCORE “Fuse Sde

CIRCUIT
TESTER

just read in red or green area

using line cord and socket.

SENCORE

Save costly call becks by testing the circuit before
replacing fuse, fuse resistor or circuit breaker.
Individual scale for each value fuse resistor—no interpretotion,

% Measures line current and up to 1100 watts of power at 115 valts

% Two convenient current ranges-—

0 to 2 omps and 0 to 10 amps. Test leads clip in place of fuse

or fuse resistor. % 5 ohm, 10 wott resistor prevents

TV circuit damage, simulates operating conditions. ™
As Recommended by Leading Manufacturers

SERVICE INSTRUMENTS CORPORATION
121 OFFICIAL ROAD, ADDISON, ILLINOIS

L----------- See other SENCORE ads in this lssue.----_

recent years, died in February at the
age of 72. His work in wave propaga-
tion gave us much knowledge of the
ionosphere and of the earth’s resistivity.
He was a Fellow of the Royal Society
and of the IRE, and received the Fara-
day Medal in 1951. END

50 Pears Ago

In Gernsback Publications

HUGO GERNSBACK, Founder

Modern Electrics
Wireless Associat
Efectrical Experimenter
Radio News
Science & INVeNtION..coeieeeeeee e
Television

Radio-Craft
Short Wave Craft .

i News

Some larger libraries still have copies of Modern Electrics
on file for interested readers.

In April, 1909, Modern Electrics

I\Izlxjorana Aerophone Work, by A. C. Mar-

owe.

Loud Talking Telephones, by the Berlin
Correspondent,

New Experiments Producing Electric
Sleep, by Frank C. Perkins,

250-Watt Closed Core Transformer, by
Carleton Haigis.

How to Make a Wireless Control Relay,
by H. W, Secor.

Wireless Banquet,

French Wireless Telegraph and Aerophone
Devices,

How to Make a Revolving Condenser, by
A. Ward.

The Aecrophore Automatic Signaling De-
vice, by René Homer.

Condenser Phenomena, by C. C. Whittaker.

Wireless Registry.

/]

$ 8DEA[ER NET

AC-DC or both as needed
for Fuse Resistor
Citcwts

SUPER MAGNET SUPER SAVING!

Buy this Little Giant -
magnet, i
ful made
al bargain!
price of 81.50 is less
than 5094, of what
you'd " pay for this
v

ished ohjective
eye pieces.

Alnico permanent
magnet. 'Lll-Tb 5 Ibs.

quantity. Order seve.
eral tocday. Measures
134 x 1157,
Item No. 86 s"g
Special Bargain
{Shp., Chgs. 1Uc)

$3.45

250 POWER
| TELESCOPE LENS KIT |22,

Make your own high powered 6 ft.
telescope! Kit contains 27 diam., .
75" focal length, CLbles LTI
lens and necessary
Magnifies 50x to 250x.
Full instructions,

ITEM NO. 123

{Shp. Chgs. 10c)

AMAZING BLAGK LIGHT

250-watt ultra-vio-

source.
Makes fluorescent
articles glow in the

any
lantp  socket. For
experimenting, en-
tertaining, unusuval
lighting effects.

Ship. wt. 2 Ihs.
IT|EDMWN0. )37 $3'45

(P. P. & Hdlg. Chgs. 35c¢)

ground and pol-

-

HUDSON SPECIALTIES CO., 160 W. 14th St.
Dept. RE-4-59, New York 7, N.Y.

I am enclosing full remittance for items circled
telow. (Be sure to include shipping charges.)

87 33 86 123

Please Print Clearly

Address

|
|
I
Name i I
|
|
|
)
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WATTHOUR METER

Leading makes—recondition-
ed. ldeal for trailer parks.
100-110 volts. 60 cycles. 2-
wire A.C. 5 amp. Heavy metal
case 8'%” x 64" x 5”. Easy
to install. Ship. wt. |4 Ibs,

ITEM NO, 32
NOW ONLY $4-95
(P.P. & Hdig. Chgs. $1.28)

www.americanradiohistorv.com
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Make over 150 Small
Computing and Reasoning
Machines with

BRAINIAC

A BETTER ELECTRIC
BRAIN CONSTRUCTION KIT

Only $17.95...
Why Pay More?

EQUALS THE ORIG-
INAL GENIAC®
electric brain con-
struction kit (1955)
PLUS many improve-
ments and addi-
tions: over 600 parts
—including 116 im-
proved patented wipers so that all sw.tches work
well.  Instead of covering ouly 33 machines,
BRAINITAC gives full specifications for 151 com-
puting, reasoning, arithmetical, logizal, puzzle-
solving and game-plaving machines . . . all 33
GENIACS (1955), and 118 BRAINTACS (1956-
X}, ete.

THIS IS BRAINIAC! With our Brainiae Kb KIT7, vou
can lmlld over 1500 smill electrie brain mackines and toys
which “think.” vompute, reason, and (dispay intelligent
hehavier,  Fach one works on a <ingle fashlfwchr hattery
I~ l‘l‘\' 1o make, FUN to use and bay with, and
Ti: \1 HER you \nmethmu new about electrival computing
Al reasoning errcuits, ATl connections with nuts and
bolt~—no ~soldering required.  Orizinared andl produced
exclusive by Rerkeley Enterprises, Brainiae f= the resul
ot 8 vears design and (I»lvvlomm-m WO M!h mmmmu
mechanical brains including: Genlae (see Tiaes:
ctrie Brain Machines and 1ow to Muake 'Ih--nl N
Edmuad ¢ rkelew, 64 pp., publidied by Gerdae PProjeet,
a partnership with Oliver (u”‘hx]d discontimied September
1 e (1956), Relay Moe automatie relay niachine
at-Toe—pictured in Lite Magarine, March
(miniature aatomatie dicital computer
SKimple Simon™ by B, €. Berkeley
win, Novewber 1, 1950w, Squee (elee-
11onice xnhm spuiteel-—see Light Sensindve  Electronic
Reast™ by E. €. Berkeley in Radio Eleerronies, Decenther

10310, ete
WHAT CAN YOU MAKE WITH BRAINIAC KIT
50 ngachines inclnding - LOGIC AACTTINES:
,Imxlln.vnu Test, Boolean Algebra Cir-
) A A Hnnule

PLAVING MACHINES \1111 Wheeled Ban-
dit. Black Matel, Sundorra 21, ete. COMPUTERS: To
acdd, ~subtpet, madtiply or divide using aeeimal or hinary
numbers. Fortv-Year Calendar, I'rime Numler Indicator,
Money-¢Chaneing Machine, ete. CRYIPTOGR APTHIC M-
CITINES: Coders, Decoders, Lock with 1A dog,000 Comhi-
nations, e PUZZLE-SOLVING  MACHINES:  The
Missionaris~ and the Cannibals, Age-Gies<ing Machine,
K[ubmaine Rescue Chamber, Daisy Petal Machine, Fox-
Hen-¢oin & Hired Man, tun Spaes Ship and the
Space Pivates, The Three ) onkevs Whr Spuoned Evil.
Geniclal L at the Fortress ot Dreac ie, cte. QUIZ
MACHID o Ilistory, zengraphy, triponometry, graniaar.,
statisties, calealus, ere.

WHO IS EDMUND C. BERKELEY? \dllnm' of ““tiiant
trains o Michines That Think,™ Wilex, 194 270 pp.
S.000 copies sold) \mlmr of “"Comput Opera-
tion amd Apptications,”” Reinhold, 156, 356 op.: Bditor &
I'ihlisher ot the maazine, Computers aml \utum.mnn
Maker and Developer ot <mall robots: Fellow of vlw R
ety of Achnaries: S ary (1047-52) of ] e Ass
for Computing Machinery; Designer of All the
and Bratniaes, mwore than halt ol the 32 Genines (1 D
Dasignier of the patented Multiple Switel  IFise and other
feiites in the 1955 Gendae Kit

WHAT COMES WITH YOUR BRAIMIAC KIT . . .

All Pians, Instructions, Explanations & Hardware:

@ Fiery part needed to build Geniaes, Tvn acs & Brain-
jaes——over GO0 pieces including contrad ;anel, multiple
~suiteh dises, jumpers, improved wipers, ulhs, sockets,
wishiers, wire, hattery and special tosls,

@ Compiete descriptions ot 151 experimenss aid muchines.,

@ Over 160 g¢irenit diagrems inelwding 4 eaxacr wiring
tetplates,

@ Manual CTyniacs: Small Eleetric Bruin Muchines and
How 1o Mafke Thern' by Bdmund ¢, Besseley, 1956, 48
pipes—inclides Introduction 1o Tionea 1 Algebra for
Designing Chrewits,

@ “‘llow 10 Go From Brainiaes and Geon ar= to Automatic
Computers' hy Edmund . Rerkeley.

Ine Clawde Shannon's historie 1938 paper given he-
tare the Anerican [nstitate of FElo .
Symbalic analysis of Relay and Swret ing Circui

12 pagtes,

@ List of reterences 1o computer literasure  ineluding
SAineds and Machines™ hy W8 h zime pinhlished hy
Penuin Books (Baltimore), 1654, 250 prges, and other
referetices.

BRAINIAC KIT (1958 Model) K17. .. the kit with

Hmitless possibilities - hacked by an o lanization pt_ 10

vedls standing in the sonputer felid 17,

(For shipment west o Missis<ipmn, add W)c.
autslile U, N, add $1 50)

1-Day Full Refund Guarantee If Not Satisfactory

r——— MAIL THIS COUPON ———~

| BERKELEY ENTERPRISES, Inc.
815 Washingten St.. RI84, Newtonvilie 50, Mass.
Please send me Brainac Kit K17, (Reurnable in 7 I
days tor tull retund it not satistaciors It in good I
eondition) I encltose $ in rall payment,

My Name and Address are =t zehed I

131



www.americanradiohistory.com

NO HIGH VOLTAGE?
DAMPER Circyr HORIZONTAL OSCILLATOR?

GET A
QUICK
ANSWER

|5 IT A BAD YOKE?

GET INTO ELECTRONICS
TODAY'S TOP OPPORTUNITY FIELD

ELECTRICITY

T = ELECTRONICS

ELEVISION

RADIO -ELECTRONICS

TRAIN IN THE NEW SHOP-LABS OF

OLDEST, BEST
EQUIPPED SCHOOL
OF ITS KIND IN U.S,

in Chicago—Electronic Center of the World. Pre-
pare for a better joh 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.

8. W. Cooke, Jr., Pres. Founded 1899
COYNE ELECTRICAL SCHOOL

Chortered as an Educational Institution Not for Profit
1501 W. Congress Pkwy., Chicago 7, IIl., Dept. 49-5A

MANCO
TRANSISTORIZED

FLYBACK & YOKE CHECKER

Why spend time and money locating a de-
fective transformer by negative analysis?
The new MANCO checks the impedance of
the primary winding at the original fre-
guency at which it is used.In this way a
positive check with a measured impedance
can be made.

Fully transistorized, the MANCO checker
gives you a low cost direct reading either in
the circuit or out. All instructions are practi-
cal and simplified. For example: Motorola

Coyne Electrical School

New Coyne Building, Dept.49-5A
} 150 W Congress Phwy. | Chicago 7, IIl. | TS533B in circuit flyback Z- 41290 Ohms.
Send FREE bogk “Guide to Careers™ and I SPECIAL MA'L OFFER! For a limited time,
| details of all training you offer. | an authoritative booklet on “Trouble Shoot-
| Name | ing High Voltage Networks” is yours FREE
| Addres 1 with each purchase. $]4 95
City 5
1 siore - | ' Send check or money order to:
| __ _{lvnderstand no Salesman will coll) || MANCO CO. 380 Union St. Manchester, N.H.
DISCOUNTS P TO 509 on Hi lll amplifters, t]\mels,
OPPORTUNITY ADLETS e S AR
Rates—50¢ per word (including name, address and 63th Strect, 1“001\1‘“ 84, N.Y
initials). Minimum ad 10 words. Cash must accom- ATPLY FOR A PATENT Yourselt anidl Save.  IFree
pany all ads except those placed by accredited agen- Form. T MISK (L\ll.[.h ATIDUN, 806 Wi I'enn An-
cies. Diseount. 10% for i2 consecutive issues. Mis- nea, Philadelphia 5, Penma,

leading or oh:ectlonahle ads not aceepted. Copy for

LAD UR VTORY QUALITY E(muvmvm and Militury Sur-

May issue must reach us before March 15, 1959. s Eloctronies bought. sold. ENGINEERING  ASSO-
RADIO-ELECTRONICS N, 404 Patterson Road, Dayton 9, Ohie.

154 West 14 St., Ne ork 11, N. Y. \LL MAKES OF ELE CTR[( Al I\QIRU\U NTS AND

t g e Y L TISTING  equipment  vepaived, \ZELTON INSTRU-
T Co.. 128 Liberty Street, New \(yrk N.Y.

MOUNEY MADE with inventions! Valualle information, TV AND RADIO SCHEMATICE  Send model number

b3y IN'\YbluI ADBC INVENTIONS, Box 402, West Covina, md X tor each TV, 75e tor radio. \Tl VT STECKLER,
4 ) I— . 1648 Duhill Road, Brookivn 23, N.
HIG II FIDELITY SPEAKERS REPAIRED. AMIRITE PPROVESSTONAL HI-11 REP ‘\lliS \4\\ preeision meth

Speaker Service. 70 Vesev St., New York 7, N.Y. od rvestores pedk performance  ineapensively. Lahoratory
BA 7-2580. rest report inctuded. Dring or ship defeetive components
CASH T'AID! Sell vour surplus electronic tubes. Want [0 LREMY ELECTRONICS, 394 Last 18t Sticet, Pater
unuzed, clean transinitting, special purpose, receiving, son 4, NoboTel BAmbert 5-1191

TV tspes, magnetrons, klystrons, broadeast, ete. Also CAMERA Repairmen greatly needed! You can learn

want military & commercial lab test and communications manutacturers” service methods at heme, in your =pare

gear. We swap 100, tor tubes or choice equipment. 8Send time! Free. hig illustrated book tells how! Write today,
specific «details in first letter. For a fair deal write, wire NATIONAL CAMERA REIPAIR SCHOOL, Dept. RE 4
or telephone: BARRY, 512 Broadway, New York 12, Fnglewood, Colorado, - -~ .
N.Y. WaAlker 5-7000. PROFESSIONAL Electronic  Projects— Organs.  Timers,
RECORDERS. Hi-Fi, Tapes. Free \\halemle (‘xtulobne Intercons. Counters, ete. $1 cach. List Free ARIKS,
CARSTON, 215-T East 88th 8t.. New York 28, Box 1665, Lake City Station, Seattle 53, Wash, —r
STEREO TAPE RENTALS. For the very hest ar ln“esr TAKE MAGAZIN SUBSCRIPTIONS.  Good  IMrofits,
prices. Write CALIFORNIA TAT'ED MUSIC ASSN,, Speetal Ofters. CASSELL AGENCY, Bovaton Deach 25

T ¥l Camino Rteal, Redwood City, Calit. Fla

Check these outstanding New Features

The LC3 provides all these new improved features in addition
to those employed in earlier leakage or “grid circuit* testers.
A must for any TV service technician.
K Checks 156 different tube types—more than any
other “grid cirucit” type checker. Includes UHF
ond lotest type tubes.
K Checks picture tubes without removing tube
from cobinet or chossis.

Time
with
-y 2z -

SENCORE

% New Roll Chort prevents nbseles:en:e—ws'
dial the tube type and save time. Chort is eosily
replaced at no extra cost.
Y Provides instant filament checks on "Fil-Check” posi-

Model LC-3

a See other tion—no need to carry a second filament checker. Y Copocitor checks simplified
- f pocitor checks simplified. a
:ig?:CORE * Two spare preheating sockets to cut down testing time, $ 2895 s
= ,:s‘:;;;, In stock at your focal parts distributor. DEALER NET E
. . . e Really Whips =
SERVICE INSTRUMENTS CORPORATION e 121 Official Road, Addison, Illinois 75050 pogs =
LR AR R R N R R R R RN N (RN R R R I RN RN R RN I R RN NN RN RN R R R RN RN RNV RENTNRITT
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Any or all of these catalogs, bulletins, or
periodicals are available to you on requesf
direct to the manufacturers, whose addresses are
listed at the end of each item. Use your letter-
head—do not use pos?cards 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.

WIRE-CABLE-TUBING of all types are
described and illustrated in colorful
catalog 7T-258. Everything from aerial
and antenna wire through magnet wire
to weatherproof cable.—Birnbach Radio
Co. Inc., 145 Hudson St., New York 13.

ELECTRONIC COMPONENTS are
offered in 2-color 4-page illustrated
folder. Record changers, resistors, sol-
dering guns, switches, wire, ete.—
Brooks Radio & Television Corp., 82
Vesey St.,, New York 7, N. Y.

STEREO PHONO CARTRIDGES and
how to use them is the topic of a 16-page
booklet Application Considerations
the Use of Stereo Cartridges—publica-
tion EP-681. The illustrated text dis-
cusses factors influencing stereo per-
formance, cartridge tracking force and
loading, problem diagnosis, and car-
tridge connections and input wiring
practices.—General Electric Co., Spe-
cialty Electronic Components Dept.,
West Genesee St., Auburn, N. Y.

HI-FI CABINETS, kits and assembled
units including speaker enclosures, and
equipment and record storage cabinets
are shown in a colorful 4-page folder.
—Stereo Craft, Div. of 20th Century
Woodworking Co. Inec., 79 Clifton Pl
Brooklyn 38, N. Y.

STEREO SIMPLIFIED is a pocket-sized
booklet that explains Thigh-fidelity
stereophonic reproduction of music in
the home. Covers the entire process of
stereo recording and reproduction.—
Sonotone Corp., Elmsford, N. Y.

SOLDERING IRON TIPS are presented
in an enlarged catalog sheet No. 601.
Plug-in and screw-in types are illus-
trated. 124 shapes and sizes are covered.
—Hexacon Electric Co., 186 W. Clay
Ave., Roselle Park, N. J.

CORRECT STEREO GEOMETRY and
optimum tonal range are described in
an illustrated folder titled Pocket Facts.
Cireuitry for driving a third channel
from the two stereo tracks is illustrated.
—Klipsch & Associates Inc., 116 N.
Louisiana St., Hope, Ark.

STEREO EDITION of Understanding

RADIO-ELECTRONICS
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MONARCH

of stereo cartridges:
ESL Gyro/jewel

The only stereo cartridge approved by
the High Fidelity Conswmer's Bureau
of Standards. This true electrodynamic
pickup is years ahead in performance.
Insist o the ESL C-100 Series at only
$6¢9.05.

FOR LISTENING AT ITS BEST

Electro-Sonic
Laboratories, Inc.
DeptE+35-54 36thSt-LongIsland City ¢, NY

ps: You llwant thenew ESL Gyrofbalance sterca arm
that wakes all cartridges sownd better! Only $34.95.

DIAGRAMS
vision 1.
SL, N Y

FOR  REPAIRING
Give make, Model

RADIOR  §1.
DALE €O, 219 West

Tele
14th

pratessiatt-
1151 Hay-

U1V IL SERVICE JOBS  mechanical, clerieal,
wl. List i, CIVIL SERVICE BULLETIN,
path Road, IMainview, N.Y.

LITERATURE TO HELP® You Iass FoC
Free  Information. WALLACE  €DUK,

Road, Lickson 9, Miss,

MAKE MONEY
HAMILTON'S,

UNUSUAL

Eaanis.
Marsen

Phane
FESERY

Collecting Names,
Ilateh, New Meaico,

VALUES.

Stanip Brings Details,

Hi-Fi components, tapes amd tape

¥ vittalog RE. STEREQ CENTLER, 51 W,
35 8t., New ko1, NOYL
S0 OEMS and LYRICS Wa B! Mail to: TIN
P A\I LEY, INC. 1630 Broadway. New York Iy, Y.

HI-FI

V_(‘()A\\Ll{'l'l‘lll. Consale sound trom your radio,
television  set, o record  player,  with  new  spealor
systenr kit, Write tor free folder. WINDHAVEN RADIO,
Box 14D-74, Baroda, Micnh.

WIHOLESALE Appliance Parts Catalogite 23¢. SIMMONS,
26 South 20th Street, Birmingham 3. Ala.

SAVE MONEY! Get our list price on 21l types Radio and
TV tnbes at MEFRS PRICES! 1009 Guaranteed, all Tnand
new atd unused, no mechanical or electricat] reivets, no?
washed or rebranded! 24-hoar serviee! Write UNITED
RADIO COMIPANY, 5‘& Market St., Newark, N.L

]l{‘»\("l‘l( AL SERY ll ING it TV Thea

Suuml inder —§ SLEY
5, Enid,

TROUT,

ENGINEERING

repara for un- B 6 DEGREE '.-
Vimited opportu '
IN 27 MONTHS

nities of the Elec-

tronic Age! Stu-

dents study l‘llﬂil](‘f‘l"\llg under accelerated progran Jeading
to B.X. degree in 27 mo.; or standard 4-¥r program lead-
ing to ILE. degree in 86 mo. B8 degree 6 ma,) in
Math., Chem,, Physics. Year-round  classes. Colmpre-
Lensive training in electronies, television, advaneed adio
theory and design, math., nuelear pl esoand elee, e
Alzo prep courses. Low rate. Earn board. G.1. appraved.
Enter June, Sept., Dec., Mareh, Catalog.

INDIANA TECHNICAL COLLEGE
1749 E. Washington Blvd., Fort Wayne 2, Indianc
send me free information B.S. ENGINEERING

D Electronics
0 Civil O Mechanical
B.E. DEGREE IN 36 MO. in:
[ Aeronautical 1
a
8.

O Aeronautical
0 Electrical

0 Electrical (Power or

0 Chemi Electronics)
Civil a Mecha cal O Metallurgical
$. DEGREE IN 36 MO. in: Math. J Chem. O Physics O
LT AERCERTEEEERITP I
Address.
APRIL, 1959

LITERATURE (Continued)

High Fidelity details the components
required for a hi-fi system, and explains
the difference between stereo and mono
systems in terms of results to be ex-
pected. The 64-page booklet is well
illustrated. Glossary of technical terms
is included.—Bogen-Presto, Div. Siegler
Corp., Box 500, Paramus, N. J., 25¢.

FRACTIONAL-HORSEPOWER MOTORS,
of all types arve presented in Motor
Catalog M 159. Complete specifications
including a dimensional drawing for
each type motor are included.—Carter
Motor Co., 2711 W. George St., Chicago.

CORRECTION

Mr. Snader reports that he had listed
the TONE EQUALIZATION control (R16R
and RI16L) as 250,000 ohms in the
diagram and parts list of his “Tape
Amplifier for Stereo” in the March
issue. The correct value for each section
of the dual control is 5,000 ohms. The
control should be set to about 2,500
ohms for NAB equalization.

USING THE ECONOMY
TUBE CHECKER

Mr. Jaski has received a number of
requests for clarification of the operat-
ing instructions for his Experimenter’s
Economy Tube Checker, desecrihed in
the December, 1958, issue and has sup-
plied this additional information:

Testing rectifiers. Test each half of
a full-wave rectifier separately. One
section may be bad while the other
is good. The load resistor in Figs. 2-b
and 2-¢ provides a normal full load for
the rectifier. Its value is determined
by Ohm’s law. The maximum continu-
ous current delivered by the tube is
listed in tube manuals. There is no
standard test voltage. Tt depends on
vour meter. With a 1-ma meter, ap-
proximately 30 volts ac is often used.
The voltage is a matter of choice.

Amplification tests are made with de
plate and screen voltages listed in the
tube manual under “typical operating
conditions.” The load resistor must be
determined from tube characteristics
listed in the manual.

Neise tests are made with normal
operating voltages on all elements. If
the plate and screen are normally oper-
ated at 100 and 75 volts, respectively,
match or approximate these voltages
for the test.

Mr. Jaski also calls our attention to
wiring errors in the connections to
the plate- and screen-voltage selector
switches in the diagram of his tube
checker on page 33 of the December,
1958, issue. The 3- and 7.5-volt posi-
tions on 85 should connect to corre-
gponding taps on transformer T2. The
10-volt position on S3 should go to the
7.5-volt tap on T2,

He also points out that he labeled
the instrument’s screen-voltage switch
S5 with the ac voltage level applied to
the rectifier and plate switch S3 with
the de output from the plate-supply
filter, and that this notation was carried
on to the schematic, causing some leads
to have two voltage readings.

www americanradiohistorvy com

TRANSISTOR

ELECTRONICS

& SOLID STATE
PHYSICS

Basic Reference Library

AVAILABLE NOW FOR FREE EXAMINATION

These 5 fully illustrated volumes by
outstanding authorities give you the
most straightforward guidance you can
get anywhere on every aspect of tran-
sistors and solid state physical elec-

tronics.

sy 1 TRANSISTOR PHYSICS

T z AND CIRCUITS

: By Robert L. Riddle and Marlin
P. Ristenbatt, Senior Engineers.
Haller. Raymond and Brown
Broidging the gap between theory
and application this buok provides
2 pew simpliied approach o the
operation and design «f Lransistor
circuits by way ot fas.itar ph

f‘ﬂm’ ¢ Jeal and eleetrical law ~Hhout sie-

rificing technical Rdelicy.

iy
° Y SHSHS 0155y poe

2 TRANSISTOR ELECTRONICS
By Lo. Endres, Zawels, Wald-
hauer. Cheng
Here's an exhaustive sun-down of
nany  specialized  areas  of  tran-
~istor work, from (ar=istor operi-
tion and civeult analssis to o
tical eiveuit design. Foall covera
of harh frequency operation, os: n
ators, modulation,  demolulathim,
cwitehing eircuits. Cocvenient tab-
ylar forms help beag out  tine
point~ of operation.

3 TRANSISTORS HANDBOOK
By William D. 3evitt. Tran-
sistor Applications Engincer, CBS-
Hytron

Practical, on-the-job guide to il
major types of trapostor cine 5
with  full data om 56 il
tranmstors. Gives soores of
diagrams each with “vpieat v,
of eireuit clements—inaterial
helps vou take out ry,oand
these tested cirenits to your
newds.

4 SOLID STATE FHYSICS
Prof. A. J. Dekier. Electrical
Engineering Dept.. University of
Minnesota

Thorough ~tudy o©° the physical
properties  of  crvstalline  solkls.
Contains full information on prop-
erties of metallic Littiees,  ionic
crystals, semicondietors, magnetic
properties of  sol electronie
properties of lonie crvstals.

SOLID STATE PHYSICAL

ELECTRON!CS
By Prof. Aldert Van
Electrical Engineering Dept.,
versity of Minnesata
Provides complete source of infor-
mation on solid stste deviees heing
used  and developed In the elec-
tronies  indusity.  PLUS  essential
theory, Covers: sructure of  the
~olid state. themn of sevmiconduc
tore,  electroa  errission  dev
~omeaminetor  dedess, dielectrie
.nd magnetic devias,

that
adapt
own

Der Ziel,
Uni-

EXAMINE 10 DAYS WITHOUT RISK

Mail coupon below 1o exatnine this venable S-volwne
Libtarr., You take no 1isk. But don’t defay il conpon
now.

——— e e e —— — ————
| Prentice-Hall, Inc., Dept. 5744-E1 |

Englewood Cliffs, N.J.

Please ~end me Transistor, Electronic: & Solid State |
Physics Library 5 volumes) tor which ¢ enctose $7.50 |
plis few cente postage as first payment. Then after 1

have oxamined the sot for 10 days 1wl send $8 a |
month far fi months until full pri of $17.50 is

paid. If not satistied. | may return the set within 10 |
day> and goet immediate refund of ni first payment. |

Name.

Adidress

City and State.

P ———————_
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 ELECTRONIC ENGINEERS

for expanding
Electronics Division

Positions open at all levels for men with clectronic, electro-
mechanical and mechanical experience. Top level positions in
I applications and sules for work on: |
M

|
Electronic components and equipment I

’i, Industrial process and quality controls

F] Nuclear reactor controls and instrumentation J}
| Commercial aircraft simulation |i|
‘w Military flight and weapon system simulation |-|
Space vehicle simulation I"

and many other assignments for project, senior and junior '
l engineers. Plant location in Carlstadt., N. J. makes commuting ‘
| easy from New York City or northern New Jersey suburbs.

| T. W. Cozine, Mgr., Executive & Technical Placement, Curtiss- |
Wright Corporation, Dept. ED-25, Wood-Ridge, N. J. |

~ CURTISS-WRIGHT= |

I
' CORPORATION - WOOD-RIDGE, N.J. I‘

I Send detailed resume including salary requirements to: “

— =]

Stick with the “man who brung” you . .. order replace-
ment speakers and specify OXFORD . . . the world’s
largest producers of SPEAKERS. Our seven factories
are supplying the majority of original equipment

munufucturers, assures you of exact replacements.
Leading distributors carry OXFORD . . . so shouid you.

COMPONENTS, INC.
OXFORD {5000
Chicago 6, Illinois

OXFORD Export: Roburn Agencies, New York ® In Canada: Atlas Radio, Toronto

BRANDS: Supreme Transformers, Hudson Lamps. Tempo Hi-Fi, Oxford Speakers & Rear Deck Kits.

' [lectro-,,é
1 I IM E ‘ 1
" in Seconds! i
[ ] [ [ Merecly select the electrolytic and substitute i'.l
I w, t / 10 big electrolytics from 4 to 350 Mfd. to safely I
L substitute in any circuit from 2 to 450 volts.
] X ‘ Model ES-102 compLEreLY sAFE—no arc or spark when con. I
l _A : | s 95 necting or disconnecting. l
If_SENCORE } y  OMY e -~ AUTOMATIC CAPACITOR DISCHARGE—within
| P A (NET seconds ofter releasing test switch by, unique
l ® i:;iiid::&ytoa.:::mwusr ¢ surge protector circuit l
l See other SENCORE Carry it anywhere — measures only ... NO CAPACITOR HEALING —surge protector circuit I
ads in this issve. AeH X 2" Wx 207D prevents accidental healing of capacitor being
1 bridged”" in service work. 1

SERVICE iNSTRUMENTS CORP. 121 Dfficiol Rd. » Addison, NI,
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| WORKING WITH THE OSCILLOSCOPE,

by Albert C. W. Saunders. Electronic
Technical Publishing Co., Inc., P.O. Box
306, Boston, Mass. 82 x 11 in., 93 pp. $4.

This dean of electronic instructors
has designed a hook especially for the
student, including all the facts neces-
sary for the absolutely green beginner
without being boring to the advanced
student who is looking for a refresher.
The book is divided into five parts.
Part One discusses the electroscope,
beginning with some simple principles
of electron optics, then describing the
interior construction clearly, with the

| help of diagrams and photographs.

Part Two is devoted to oscillographic
patterns, showing the function of the
tube elements in producing them. There
are two sections on the time base and
associated horizontal circuits, and one
on the vertical deflection amplifier. The
last part is a laboratory manual,
describing 26 projects, ranging from

| voltage calibration to squaring the sine

wave and measuring transistor char-
acteristics. These 26 projects cover
practically all the uses of the scope
the student and technician are likely
to need.

The value of the book is enhanced
by the excellent readability, due to the
large, heavy modern type on good
paper, and the number and quality of
the drawings, schematies and photo-
graphs.—FS

INTERNATIONAL RADIO TUBE ENCY-
CLOPEDIA. Bernards, Ltd., The Gramp-
ians, Western Gate, London, W.$,
England. 772 x 9% in, 768 pp. 63 shillings.

This is a small world, but it has
many thousands of tube types. This
encyclopedia lists no less than 27,500,
and in such a way that full specifica-
tions and ratings are available at once.
The tubes are listed in groups. The
first contains types released before
19449. The more recent types (including
1968) appear in several supplements,
with a master index making it easy to
locate any desired type. The same page
contains all data and basing, so there
is no need to turn over.

Among other information are: equiv-
alent types, wartime tubes, manufac-
turers’ names and addresses. Use of
the book is explained in 15 languages.
—I0)

IHFM STANDARD METHODS OF MEAS-
UREMENT FOR TUNERS, prepared and
published by Institute of High Fidelity
Manufacturers, Inc., 125 E. 23 St., New
York 10, N.Y. 7 x 10 in., 22 pp. $1.
Ratings of AM and FM tuners have
been so ambiguous that it has often
been Impossible to compare one with
another from their specifications. To
establish a uniform and unambiguous

RADIO-ELECTRONICS
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BOOKS (Continued)

method of specifying such equipment,
the institute has published this stand-
ard. Terms—both for AM and FM—
are defined; operating conditions and
requirements for testing apparatus are
set forth, and test procedures are given
separately for AM, FM and AM-FM
tuners.—FS

TV AND OUR SCHOOL CRISIS, by
Charles A. Siepmann. Dodd, Mead & Co.,
432 Fourth Ave., New York, M. Y. 5V4 x 8
in., 198 pp. $3.50.

Education by remote control has been
tried and found desirable. Courses in
foreign languages, science, history and
other subjects are given successfully
by TV. One physics course called “Con-
tinental Class,” originating from the
University of California, is broadcast
weekday mornings to an estimated 270,-
000 students over TV.

In this book the chairman of the
Department of Education at New York
University reviews results of closed-
circeuit and open-cireuit TV, and finds
them highly satisfactory. He believes
that the new medium will becone even
more important in the future—IQ

MAGNETIC RECORDING TECHNIQUES,
by W. Earl Stewart. McGraw-Hill Book
Co., 330 W. 42 St, New York 36, N. Y.
6 x 9in., 272 pp. $8.50.

Distortionless magnetic recording is
a recent development, but already has
become important in science, entertain-
ment and industry. Soon it will prob-
ably supplant films for recording
movies and TV. This engineering book
is well organized and complete in
covering theory and practice. It de-
seribes processes, materials and mecha-
nisms. It shows how to obtain optimum
performance in recording.

Among paragraph headings are mag-
netic media, recording and reproducing
processes and ferromagnetism. Typiecal
test and amplifier circuits (tube and
transistor) are illustrated and dis-
cussed. The book closes with a chapter
on ‘‘standards” which give dimensions
of tapes and films, terms and defini-
tions, measurements, etc. Engineering
equations appear in the appendices.—

Q

ELECTRONIC MEASURING INSTRU.
MENTS (Second Edition), by E. H. W.
Banner. MacMillan Co., 60 Fifth Ave.,
New York 11, N.Y. 52 x8Ya in., 496 pp.
$7.95.

Modern industry, scienee and medi-
cine rely heavily on specialized types
of measuring apparatus. This book dis-
cusses many kinds: voltmeters, elec-
trometers, transducers, radiation de-
tectors, counters, electrocardiographs,
pyrometers, photometers, among others.
Its information is useful for engineers,
students and users of the equipment.

The first two parts discuss indicating
meters, tubes, transistors, photocells
and radiation meters. The last two
describe instruments using these de-
vices. Treatment is brief, but clear and
complete. The author includes specifi-
cations, block diagrams, schematics and
photos where helpful.—IQ END
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DIRECTORY

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
qulckly through famous Candler System.
Use est  operators. Qualify for
Am ateur or Commercial License. Wrlte
for FRFF BOOK.
ANDLER SYSTEM CO.
Dpt. 3- D Rox9226, Denver 201, Colo. USA

ELECTRONICS T,
rrenare  ENGINEERING DEGREE

for unibm- '04.
iN 27 MONTHS /

ited oppor-
Mathematies, Electric.

tunities in
electrontcs!
B.S. Enginecring degree (27 ma.):

Aeronautic
etallurgical

% 'II B n;.n\et l h\z
8. (36

. Chemical, Civil,
n B.S (36 mo.): Math.,
Earn board.
Enter June.

\lm hanic 1I
Y hmn

ALOTY  COrses.
dorms,  gym.

5. Also pri
]lpvﬂ\(‘d S0
\.p( Dee,, Mareln, Catale

INDlANA TECHNICAL COLLEGE

1549 E. Washington Boulevard.

GET INTO
ELECTRONICS

VUT.IL training  leads to  success  as
techniclans, field engineers, special-
ists in communications. guided nis.
siles, computers, radar and automation.
Basic and advanced courses in theory
nd laboratory. Assoc.
tronics tn 28 mos. B.S
E‘"E‘l\(‘?l‘“\é obtalnable.
1

2 ac-
Graduites in

credite . approved,
all hr. of electronies with major
compal Start September, February.

mpus. High
ur equivalent ‘atalog

VALPARAISO TECHN|CAL
INSTITUTE

Valparaiso, Indiana

Se hool graduate

Dept. C

TV. advanced Radio Theory und Design.
Electrical.

ceping pace with progress.

Fort Wayne 2, tndiana

ENGINEERING DEGREES

Option Elecironlcs
or Power
Earned through

HOME STUDY

Resident Classes Also
Available if Desired

PACIFIC INTERNATIONAL
COLLEGE OF ARTS
& SCIENCES
Primarily a Correspondence
School
5719-M, Santa Monica Blvd.,
Hollywood 38, Calif.

PACIFIC

INTERNATIONAL
c As

PREPARE FOR A GOOD JOB!
BROADCAST ENGINEER
RADIO SERVICING  AUTOMATION

TELEVISION SERVICING
BLACK & WHITE=-COLOR

APPROVED FOR VETERANS AND SURVIVORS
OF VETERANS
BUILDING AIR CONDITIONED
SEND FOR FREE LITERATURE

BALTIMORE TECHNICAL INSTITUTE
1425 EUTAW PLACE, BALTIMORE 17. MD.
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prepare for your career in

ElECIRONI(S
10-1°
COMPUTERS

i and other fields of
ELECTRICAL ENGINEERING

At MSOE, you can equip ;
yourself for a career £4
in many exciting, grow- T
ing fields: MISSILES
RADAR ¢ AUTOMATION
RESEARCH * DEVELOPMENT
ELECTRICAL POWIER
AVIONICS ¢ ROCKETRY

When you graduate from
the Milwaukee School
of Engineering, you are
prepared for adynamic
career as an Electrical
Engineer or Engineer-
ing Technician. Under
a faculty of specialists. 1
you gain a sound 1
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.

o L BT

FREE CAREER BOOKLET!
If you're interested in any
phase of electronics, radio or
television, be sure to look
into the programs of study
offered by the Milwaukee
School of Engineering. Just
i mail the coupon.

TPeapars jor YOUR
canamr

e S e

MILWAUKEE SCHOOL:
OF ENGINEERING

Dept. RE 159, 1025 N. Milwavukee St.
Milwauvkee, Wisconsin

Please send FREE Career Booklet. I'm in-
terested in [ Electronics [] Electrical Power
[] Television [] Mechanical Engineering
[J Radio [] Electrizal Engineering
[0 Computers (] Industrial Electronics

PLEASE PRINT

Name...crmin
Address.

City. Zone ... State.

(1 I'm eligible for veterans education benefits,
Ms-123 3

D ol
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NEW! “Do-1t-Yourself’”” LAFAYETTE Kits

LAFAYETTE'S
1959 CATALOG

260 512

EDUCATIONAL

LAFAYETTE
RADIO o -

ELECTRONIC = ReceER o
KITS

® Include the very - 7
latest electronic i e arT ®
adzances. 1 s 0 AN 5-WATT PUSH-PULL AC-DC HI-FI
® Are constantly UPER-SENSITIVE PHOTOCELL z AMPLIFIER KIT

; X ELECTRONIC RELAY ; A
being modernized i X .
by Lafayette’s e e
own Engineering i = ==
Department, by
a leading con-
sulting engineer-

ing firm, and by 4 TRANSISTOR TELEPHONE

your own recoms- e ! PICKUP AMPLIFIER

. & 5 & TRANSISTOR SUPERHET
mendations. ; ,. RECEIVER
® Are a product

b

of Lafayette’s 38 3 TRANSISTOR SUPERHET
years of Electronic POCKET RADIO
Leadership.

3 TRANSISTOR Hi-FI 15-IN-1 TRANSISTOR
PREAMPLIFIER EXPERIMENTER'S KIT

136 RADIO-ELECTRONICS
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Fe RO

LAFAYETTE Kits Are FUN To Build!

LEARN ELECTRONICS BY BUILDING A LOW COST LAFAYETTE KIT

KiTS FOR BEGINMNERS » 10-In-1 Lab Kit » Transistor Code Przctice Oscillator » AC-DC Brozdcast Receiver
« 3-Way Broaccast Recziver « 5-Watt Push-Pull AC-DC Amplifier « 7-11-1 Racio Lab Kit ¢ 2-In-1 Kit » Germaniurs
Diode Radio * Y-Transistor Pocket Radio * 2-Trarsistor Pocket Radio

HI-FI KITS « Stereo Master Audio Control Center & Preamplifier » Stereo Remote Control C=nter — Electronic
Stereo Adapter = 36-Watt Basic Stereo Amplifizr » AM-FM Stereo Tuner « Preamp-Audio Control Canter ¢ 70-Watt
Powe- Amplifier = 4-Watt Stereo Amplifier = Saeaker Enclosure Kits

'ADVANCED KITS + Broadcast-Shortwave Receiver < Electric B-ain Kit = 10-Watt Push-Pul H -F. Amplifier =
15- n-1 Transistor Experimenter’s Kit * 4-Band Broadcast-Shortnave Receiver « Photocell Eletronic Relay »
6-T-ar sistor Superhet Receiver « 3-Transistor Pocket adio « 3-Transis:or Hi-Fi Preamplifier ¢ 2-Transistor Reflex
Radio with Sun Battery = Transistor Code Fractice Oscillator » Rzdio Coatrol Transmitter ¢ T-ansistor-Dioce
Checker * Mulfitester Sem#Kit * 4-Transistor Telephone Pickup Amglifier

EASY-TO-BUILD
LAFAYETTE KITS

LAFAYETTE KITS SAVE YOU
REAL MONEY.

STEREQ MASTER AULIO ¢ONTROL
CENTER-PREAMP . . . . KT7-300 79.50

36-WATT STEREC BASIC POWER
AMPLIFIIR. .. .KT-310 £7.50

" 70-WATT DELUXE
STEREO REMOTE CONTROL CENTER BASIC AMPLIFIER
STERZ0 AM-FM 4130 FIDELITY ELECTRONIG STEREQ ADAPTER ... KT-400 69.50
TUNER .. . . CT-500 74.50 .+ KT315 21.50

_ DELUXE MASTER SUDLD GONTAOK
LWATISTERED e
PHONO AMPLIFIER
....KT126 18.95

ASK FCR THE FREE 260-PAGE GIANT NEW 1359 LAFAYETTE CATALOG

JAMAICA 33, h. Y. |NIW YORK 13,N.Y.| BROMX 58, N.Y.

LAFAYETTE FADIO, Dept.JD-9
P.0. Box 511, Jamaica 31, N. Y.

SEND FOR THE WCFLD'T LEADING ELECTRONICS,
RADIO, T.V., INDU: RIAL, AND HI-FI GRIDE

NENARK 2, 1. J. mmnzw, N.J. | BOSTON 10, Mass. O B:ndiFREE, BAFAYETTE, Catalie 690

NANR: iaala edis s=iesimimin m—baes §
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WRITE FOR LATEST TUBE CATALOG
FREE!

Receiving, transmitting, special purpose tubes,
diodes, transistors, etc. We have a large, diversi-
fied stock at sensible prices. Tube cartons &
stackers afways in stock.

o TRIMM COMMERCIAL HEADSETS. Highest
quality lightweight Trimm No. [57 — double
headsets — 17,000 ohms impedance (req. net
$17.60). Original Cartons—Unused.

56,50

Special -

SNIPERSCOPE. See in Dark! Attach to rifle.
Mfd. by American Optical. Model M-3. With
orig. power supply & cables. Comes with
infra-red light source and filter. Orig. box.
(Orig. cost $2,000.00) Special Price. $120.00

® Raytheon Power Supply. Input: 6 volts D.C
Qutput: 117 YAC under load @ /5 to % Amps
AC (50 watts plus) new—original cartoned—
heavy-duty unit — best parts (Original cost
over $100.00) Price m_ Wil $16.95

e Heavy-Duty Test Leads. Tests to 10 KV for

TV, etc. Red & Black Leads. ICA =43I7.
Price e —_ $1.25
® Signal Tracer Probe For VIVM, Etc. ICA
=4310. Price ... $1.75

e ICA 5 Way Binding Posts (Black or Red).
Price i ~.22¢ Each

® Blk or Red Banana Plugs For Above, Etc.
3" Long. (Specify Color). Price 15¢ Each

® Test Leads. Std. Set of Red & Blk Leads

W/Banana Jacks & 5" Probes. ICA =312
Price = 50¢ Each
e FTR MINIATURE CHOKE. BRAND NEwW!

Hermetically Sealed. 2 Hys. at 130 Ma. 234"
Hox 14" W. x 1" D. Stock No. 3C315-127.
Price . 40¢ Each

® 6 and 12 Volt (operates from either) Input
Carter Duovolt Dynomotors: Medium Size
Unit Puts out 400 Voits @ 375 Ma. $15.95
Large Size Unit Puts out 620 Yolts @

280 Ma. . $19.95
All Units are brand new, genuine Carter
Dynamotors.

General-Radio Varioc Type 200 CUH—The
original continuously adjustable autotrans-
former—Input voltage: 115 volts at output
voltage of 0 to 270 volts @ 2 amps. Also will
operate from 220 volts and deliver from 0 to
270 volts @ 2 amps. Brand new sealed in
original cartons—only $11.95 less knob & dial.
With knob and dial only $12.95

Choke—Approx. 6 HY. @ 500 MA.—26 OHMS
D.C. Resistance unused Price $3.95
2 for . $6.00

® Westinghouse Choke [0 HY. @ 200 MA.—77
OHMS D.C. resistance—5" x 5" x 3!/,".
Stock No. L1423117 . .
2for . ... $3.00

University Labs 10 Watt Outdoor Loud-
speaker, 8 Ohms—300-5000CPS—Brand New
Boxed—with Mourting Bracket and 10 Foot
Rubber Cord and Amphenol Connector made
for Navy—Black finish—finest construction—
Excellent for portable Megaphone Arrsupliﬁer

. 12.95

e HALF WAVE SELENIUM RECTIFIER. Mfd.
by Radio-Receptor. ldeal for voltage dou-
bling mobile power supply circuits. 225 YAC
input 200 MA. Dimensions: 1'4" x 114" x [1,"
deep. Net weight 2 oz. Catalog #IO?ON?

1.50

® Her. Sealed FILAMENT XFMRIIS VYAC
TAPPED SEC. 5V at 10 A. Hi-Volt. Ins. —
Cat, 2F90132. Price $3.00

® Herm. Sealed FILAMENT XMFRIIS or 230
PRIM. SEC. 5V at [0 A. Hi-Volt. Ins. E
- e $3.7

Price
Authovized factory distributors for: ADJUST-A-
VOLT. B & W, DRAKE. EIMAC. GELOSO, GEN-
ERAL ELECTRONICS. GLAS-LINE. GONSET,
HAMMARLUND, HEXACON. E. F. JOHNSON,
NATIONAL CO.. NATIONAL ELECTRONICS.
PENTA LABS. STACO. TECHNICAL MATERIEL
CORP.. TOBE, WESTINGHOUSE, VOCALINE,
and Others. All prices F.O.B. N.Y.C. Specify method
ot shipment. AW merchandise insured and guaranteed
ior cost of mdse. only. Send 25¢ for 1959 green sheet.
Open Monday to Saturday—come in and browse—we
are near Prince St./BMT Station—Spring St./IRT
Station. | flight up—20,000 sq. fect of vatiues. Thou-
aeds ot unadvertised specials. Phone: W Alker 5-7000.

BARRY

j 512 Broadway, Dept RE-3, N.Y. 12, N.Y.

ELECTRONICS
CORP.

ADVERTISING INDEX

Radio-Electronics does not assume responsibility for any errors appearing in the index below.

Allied Radio Corp. oo 13, 78-79  Duessner ... ... e 139

Amperex Electronic Corp. . 126 Dynaco Ine. ..o 122

Ark[ay Ig{adio Kits Ine. ... L1111

Audio Devices, Ine. ... 10 Editors & Engineer 5
. 3 s ; ingineers ... ..115

Audio Fair o 129 Electro-Sonic Labs ..133

Electro-Voice,

T U p Inc. ... 125, Inside Back Cover
B 8_”,1\ M““‘ff“"“‘““g, Co. ... Electronie Instrument Co.
Barry Electroncis Corp. ... (EICO) 29 30
g:}]l(l?\glggzﬁge Labs ..o Electronfc Puhlis.hing Co.,. In'c. .A._______’130
Berkeley Enterprises, Inc. . Ei?gtﬁoé;ligtzicgg;-(sll Publishing CO"'{%’S

Blonder-Tongue Labs .. __
Bogen (David) Co., Inc. ................... 139
Brooks Radio & Television Corp....... 119

General Instrument Distributor

Dive: zobier ot s sl ... 90
Gernsback Library, Inc. .. 108, 138
CBS-Hvtron oo, — 28  Grantham School of Electronics........ 9
Capitol Radio Engineecring
Institute . 91-92  Heald Engineering College ... 129
Carvston Studios ... . ... 139 Heath Co. ;
Castle Television Tuner Service.....130 Hudson Specialties Co.

Centralab Div. of Globe Union....106-107

Century Electronics Co., Inc. ......96-97  [Indiana Technical College ..............133
Cleveland Institute of Radio International Business

L L — 105 Machines (IBM) ... 112-113
Cornell-Dubilier Electric Corp. ... 80 International Correspondence
Coyne Electrical School _..... 115, 127, 132 SCROOIS oo 11
Curtiss-Wright Corp. ... 134 ’

Jensen Industries ... 128

Delco Radio Div. of General ; .

Motors Corp. . = .23 Key Electronics Co..oooooooii 139
DeRo Electronies ... 122 )
Deutschimann (Tobe) ... ... ... ... 88 Lafayette Radio ... 136-137

DeViy Technical Institute ................ 7

Lansing (James B.) Sound, Inc. ..... 26

BE WISE...

G/L books show you how

TRANSISTORIZE!

138

Transistors are coming on stronger and stronger.
Want to learn more about them? Work with
them? Play with them? Experiment? Gernsback
Library has the book for you. Attractive low-
priced paper-bound editions. Order the ones you

want now.

Transistors—Theory and Practice
By Rufus P. Turner (Second Edition)

THE book on the fundamentals® of
transistors for the practical man.
Over 30,000 copies of the original
edition sold. Now completely up-
dated and enlarged. Covers—theory,
characteristics, equivalent circuits,
amrglifiers, oscillators, tests and

measurements. No.75—3$2.95
Servicing Transistor Radios

Transistor Circuits
Another Turner gem

Scores of amplifier, oscillator, power
supply and other circuits. Tested
and debugged by the author. A
great book for the man who wants
to experiment, learn and have fun

with transistors. No. 63—%$2.75

SEE YOUR DISTRIBUTOR OR USE THIS COUPON

By Leonard D’Airo l Gernsback Library, Inc. Dept. 48
How to service these tricky sets — | 154 West 14th St New York 11, N. Y.
techniques, what instruments to use, l My remittance of $...........ccoo is enclosed.
pitfalls to avoid. Troubleshooting ' Please send me the books checked below, postpaid.
hints. Get this one now and watch
your servicing income grow. 1 07 o 7s o ¢ o e
No.76-$2.90 |
Transistor Techniques J rome p——=
A handbook for the practical man. |
Very little math or theory but lots 1§ ctrod?
of hints on testing, use, performance, | -
measurements, construction. '
No. 61—-$1.50 § city zone. tate,
s ]

RADIO-ELECTRONICS
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Lear Inc. oo 130 Sams (Howard W.) & Co., Inc. ....25, 121 |
Lektron INC. coovooooiimceecccceeceeeae 110  Seco Manufacturing Co. ..122

Seg Electronics 81
Service Instruments
Mallory (P. R.) & Co., Inc. ... 20 Corp.....89, 110, 124, 131, 132, 134, 139
Manco '\Ianufdctulmg Co. i 132 Sonotone COlp 104
Moss Electronic Distributing Sprayberry Academy of
Co., INC. oo 7 Radio Television oo 19
Stereo-Ette Co. L1115
Supr icati 11
National Radio Institute .. AICRIG BRI u7 =
National Schools 5
Tab oo, SO 126 1T'S TRUE WHAT THEY SAY ABOUT STEREQ
5 Trio Manufacturing Co. .................. 128
pportunity Adlets ... 132, 133  Triplett Electrical R .
Oxford Components, Inc. .................. 134 Instrument Co. ... Inside Front Cover dug stereo. seitip s tattar Bl
Tri-State College ........... B the .cost—zs only as good as the
Tung-Sol Electric Co. ... quality of the components that go
Paco Electroncis Co., I 18 [
Pﬁ?l%o Teecc}i;?:fli)iv?s”im?c- = 1140 | into it. To put it another way, the
Picture Tube I()utlet _____ ’ 139 University Loudspeakers Inc. .......... 22| qu'ality you want can only be sup-
Prentice-Hall, Inc. .. 133 plied by a company with the experi-
Progressive Edu-Kits Inc. . 2120 Wen Products Inc. oo 121 ence in sound engineering that the
manufacture of superior stereo,
RCA Electron Tube NXcelite Ine. oo 124 components requires.
D' v'» 101 oo, D) : .
RCA]D 1I‘;lllglt]itutes ...... 1010?chkC0\ 51 ~ SCHOOL DIRECTORY PAGE 135 Everyone agrees that the making of
Radiart Corp. . .ocooriins e e C high-fidelity sound equipment is an
Radio Receptor Co., Inc. .. f:(ﬁ‘il:; '?"'\e:‘he':‘ca(;”éonege extremely technical, highly special-
Radio Shack COI‘])' """""""" Mil\;'nukee Schuol o’f Engineering i : “ i
Raytheon 1\Ia-nllfa('turi"g Co. 16-17 Pacific Intel'na:i‘;na] College of Arts & Sciences — phase of the electronics indus-

try. And that years of experience

Rinehart & Co., Inc. ..
are required before a high degree of

BRANCH ADVERTISING OFFICES: Chicago: 1025 ILarlem .Ave.. Glenview, 1L, GLenview 4-6300. Los Angeles:

.83, 114 Valparaiso Technical Institute

arker-1lusted-Coughiin. 660 Kouth New Hampshire. Tel. DUnkitk 7-232%.0 San Francusco Harker-Husted -Conghlin, 1

144 Market St., Tel. GAarfield 1-2481 ‘ o marTUfacturmg excellence can‘be

FOREIGN AGENTS: Great Britain: .Atlas Publishing and Distiburing Co., Ltd., 18 Bride Lane. London E.C. 4. achieved. For over twenty-flve
Printed in the United States of America years, Bogen haS been makmg‘ Spe-

- — cial sound systems of prouven excel-

- lence for schools, theatres, offices
TV PICTURE TUBES

and industrial plants — as well as
At Lowest Prices

hi-fi components.

HI-FI COMPONENTS |
SLEEP LEARN KITS |
MERITAPE UNUSUAL
Low cost, high VALUES
quality recording
tape. in hoxes or cans. | 1959 CATALOG
DRESSNER, 63-02RE 174 5L, Flushmg 85, N.Y.

 LOOK

no further . . . if you're
searching for hi-fi sav- .
ings. Write us your re-
quirements now. |
Key Electronics Company
120-A Liherly SL, N.Y. 6, N.Y.

Heve is the business end of a typ-
ical Bogen school sound system.

10BP4 ..$ 7.95 (7BP4 ..$10.95 21AMP4 §19.95
12LP4 ... 895 17CP4 .. 17.00 21ATP4 . 20.95
HB/CP4 9.95 17GP4 . 17.60 21AUP4 . 20.95
16DP4 ... 14.95 17HP4 .. 1360 21EP4 . 14.95
I6EP4 ... 15.90 17LP4 .. 13.60 2IFP4 .. 15,95
16GP4 ... 1590 (7QP4 .. 11.95 21wWP4 ... 17.30
I6KP4 .. 10.95 17TP4 .. 19.30 21YP4 .. 15.95
I6LP4 ... 10.95 [(9APY _. 1930 21ZP4 .. 14.95
16RP4 ... 10.95 20CP4 .. 13.90 24CP4 ... 23.95
16WP4 ... 15.20 20HP4 .. 17.95 24DP4 .. 26.95
16TP4 .. 10.95 21AP4 .. 22.10 27EP3 .. 39.95
17AVP4 . 15.20 2(ALP4 . 20.95 27RP4 .. 39.95

1 year worranty
Aluminized Tubes $5.00 more than above prices.
Prices  include \ha return  of an acceptable  similar
tube under um. Thexe tubes are manu «l\n'wi
from  reproc Nd used  glass  bulbs pa. and
materials including the electron uuu ave b md nesw. s -w‘&-\

ALL PRICES FOB CHICAGO, ILLINOIS. De-
posit 1equired, when old tube is not re-

turned. refundable at time of return. 25€% m‘ m
required on COD shipments. ()ld) ‘lube? n}lus; MAIL ORDER HI FI

be  returned prepaid. Tubes shipped R o

Express. LA You can now purchase all vour HI-F1 from one

sotiahle ~ource and be assured of perfeet delivery.
Car~ton higkes  delivery from NY stock on  miost

Hi Fi. Recorders and tape within 24 hours. SEND

—PICTURE TUBE OUTLET— | | s, & st s Soufowiiil asalifenents
am our .

3032 Milwaukee Ave., Chicago 18, Iil. FREE wholesale caialogue. | Wherever professional sound qual-

Dickens 2-2048 | CARSTON STUDIOS {50550 ¥ ity is needed—youw’ll find Bogen, the
sound equipment made by profes-

sionals. Best of all, the same sound
quality that engineers and musi-
cians insist on is yours te supply—
and enjoy—with Bogen stereo high-
fidelity components.

WRITE FOR COMPLETE LIST.

; SENCORE o
SAVE ”a”dy ll;éll
writhh R C-Substitution Unit

e 36’ —Most Often Needed Components
- ot YOUR Fingertips!

SENCORE] 3 Pole, 12 position switch individually
® selects one of the '"36' components

i for direct substitution.

Contains:

Y 12—1 watt 10° resistors from 10 ohms to 5600 ohms - $
Y 12—7% watt 10% resistors from 10K ohms to 5.6 megohms ﬁ' Model ] 295

ILLUSTRATED BOOKLET: 64-page explana-
tion of hi-fi and stereo, “Understanding
High Fidelity-Stereo Edition”. Enclose
25¢. BOGEN-PRESTO CO., Paramus, N.J.

A Division of the Siegler Corporation.

BOGEN

* 10600 volt capacitors from 100-mmfd. 10 .5 mfd. s
& % 110 mfd., 450V Electrolytic % 1—40 mfd., 450V Electrolytic DEALER NET HIGH FIDELITY COMPONENTS
iy RE % For Shop, Lab, or outside service Completely Isoloted
e SERVICE INSTRUMENTS CORPORATION Available ot oll
oy in thiz i, 121 OFFICIAL ROAD, ADDISON, ILLINOIS Parts Distributors
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Learn

TRANSISTOR, COMPUTER OR
TECHNOLOGY at home

Prepare now for advancement...and for a secure and

profitable career in one of these growing fields of electronics

CHOOSE FROM 6 PROVEN COURSES

SEMICONDUCTORS— Transistor Principles and Practices. Learn Theory, con-
P struction. application of all types of transistors.

INTRODUCTION TO ANALOG COMPUTERS—Covers theories and fundamentals
of all makes of analog computers.

.

ANALOG COMPUTER SYSTEMS (Advanced Level)—Covers the analog system
concepts and methods.

)

AUTOMATIC DIGITAL COMPUTERS—Digital computer theory, maintenance,
installation, programming.
PRINCIPLES OF RADAR CIRCUITS AND EQUIPMENT—Introduction to, and

* detailed study of radar fundamentals.

RADAR SYSTEMS PRINCIPLES AND PRACTICES (Advanced Level)— Applications
* of radar components, systems, design . . . performunce measurement.

[ ST I N AN

MAIL COUPON TODAY FOR FULL INFORMATION

r.—— ——————— -—-——‘-———_————-——————-—-l
I PHILCO TECHNOLOGICAL CENTER TCR-1 l
l 22nd and Lehigh Ave., Phila. 32, Pa. l
l Please send free booklet and complete course information on subjects checked

I below. {No obligation) :
| [ 1. Semiconductors "] 4. Automatic Digital Comp. |
| [C] 2. Intro. to Analog Comp. ] 5. Principles of Radar |
I [[] 3. Analcg Comp. Systems [ 6. Radar Systems I
: NAME :
I COMPANY POSITION __ I
| ADDRESS I
I o STATE |
, PIRE ST e o o e i |
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Expand your knowledge in one of these rapidly
advancing fields of electronics and you'll be set
for a sccure and profitable future. Transistor
technology is becoming one of the biggest fields
in clectronics. The use of automatic computers in
automated factories, business otfices and military
systems is outpacing the technical manpower
needed to build and maintain them. New develop-
ments in radar have given new life to this dynamic
field. Electronics men are in demand, but it takes
specialists to land the big jobs. Now's the time to
prepare . . . advance and prosper in this new era.

Learn with proven home study courses from
the Philco Technological Center

Get a practical, working knowledge with proven
courses developed by experts in the electronics
industry ... men who know what kind of knowl-
edge you nced .. . specialists in electronics and
training.

The Philco Technological Center is a department
of Philco TechRep Division, one of the world's
leading electronics field engineering organizations.

Send for full details. No salesman will call.

TECHNOLOGICAL

CENTER .
\&A 22nd and Lehigh Ave. .
N Philadelphia 32, Pa. ;%
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NOW. .. AN ElectlioYoree’

PUBLIC ADDRESS SPEAKER

For SUPERIOR SOUND ... CONTROLLED COVERAGE 4
See Electro-Voice public address projectors. They cffer . g _
perfect voice penetration and full-range “‘musicasting.” #
They’re weatherproof, splashproof and blastproof. / 4
'I’ )' " 4
# ;4

Model 844 30-Watt Paging
Unit. Compact, economical unit
for quality, high-efficiency voice

rearoducticn.
$34.50

LIST

N $80.00

b LIsT

$75.00 -

LIST

Modet BEmE Long Throw CDP* {with 1000-¢yal:
concentrating horn]. %ﬁbwjng intelligible, exvmaded-

range sound over great distances.

gl g G
FHe New fiotio-Yoice qusvlmch‘s%'ge«‘,
weathéiproof high-fideligy speaker system for

“high-qaliss msddic reprocuction,

BER— §
*CDP (Comgpeund D.fraction 1€ TTERY TGS 4 N .

sign Palen: 169,904, Adaitional Patert Fending. A

Model 848 30~
Watt CDP. For

‘ vl [P
wide-angle cow Model LS-12. For h
erage and ex- Model 847 25- interior installa- )

tended range. Watt CDP. Small. tions requiring i M°d"9l Ls-8.

Standard of er version of full-range re- Smaller version

| the industry. Model 848. sponse. 1 of Model 15-12.
= y

$75.00 $46.33 $32.50 X $30.00
LIST LIST LIST LIST

THESE ELECTRO -VOICE MICROPHOMES ARE
ESPECIALLY OUTSTANDING FOE PUBLIC ADDRESS The Sound of Electro-Voice. .. Assures Superior Install-
afions, Customer Satisfaction, Your Reputation!

$85.00 $49.50 @
T e m=® ELECTRO-VOICE, INC.
Medel 664 Candioid Dy- Mode!l 951 Cardioid Crys- ) BUCHANAN, MICH.
namic. Broadcosi-quality ? tal. Excellent, wide-range, i
for every public oddress all-purpose microphone. In Canada: E-V of Canado Lid., 73 Crockford Blvd., Scarborough, Ontario
installation. % Cables: ARLAB

Tia}r WWW american
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~ The familiar
“A RCA carton

§

is the hallmark of
a quality repair job.

& 8

WE USE @ TUBES

&
",
-

You know, yourself, how comforting it is to see a familiar face among
strangers. Well, to the majority of your customers, TV is strange, too. They don’t
understand it. They count on you to “keep 'em goirg”. And, the “familiar

face” is the famous RCA monogram. When they see it on that famous

red/black carton, they know you know your business...and

use the best replacement tubes and parts money can buy.

You can cash in on the built-in prestige of RCA.
Make this best-known name your stock-in-trade. Ycur
Authorized RCA Tube Distributor handles a complete line

of RCA Tubes to meel your service needs.

‘D!,“ RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.
®

www americanradiohietorv com
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