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Sylvania 6BZ7 and 6BQ7A
“douse” the major cause
of tuner tube failures.

There's nothing that takes a bigger

chunk out of your hard-earned serv-
icing dollars than unnecessary call-
backs. And here's how Sylvania has
improved the 6BZ7 and 6BQ7A to give

?

you the kind of dependability profits
are made from.

e Gold-plated grid wire and an oxy-
genated heater wire reduce runaway
and burnouts.

e The famous Sylvania Sarong cathode
eliminates hot spots, assures uniform
temperature and emission over the en-
tire cathode surface.

e Unique getter support —a Sylvania
exclusive —extends from top to bottom
micas, provides rigid support to elimi-
nate noise of getter vibration.

5 More, too—cvery tube is tested for

o continuity, filament current, gas, plate
- current, plate current cutoff, mutual
transconductance and heater-cathode
* leakage. That’s why the Sylvania 6BZ7
and 6BQ7A are your best replacement
buys. Over ten years of Sylvania pro-
duction (more than 3 million produced
with the Sarong cathode) gives you
extra profit assurance.

So, if you want to stop “burning” prof-
its, make sure you specify Sylvania next
time you're out of 6BZ7’s and 6BQ7A’s.
The tubes with the built-in profit pro-
tection.

Electronic Tubes Division, Sylvania
Electric Products Inc., Dept. 238, 1740
Broadway, New York 19, New York.

YLVANIA

Sussidiory of GENERAL TELEPHONE & ELECTRONICS
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GROWTH CREATES NEED

FOR EVERY

ENGINEER
THE ELECTRONICS
INDUSTRY NEEDS

4T0 7 TRAINED TECHNICIANS

N

How NRI
Prepares YOU

to Become an

ELECTRONICS

TECHNICIAN

New Home Study Course in ELECTRONICS

Principles

Rapidly expanding uses for Electronics equipment in
industry, business, the military are increasing the demand
for trained Technicians. 4 to 7 Electronic Technicians are
needed for every engineer. To meet this growing demand,
NRI now offers a new, comprehensive course in ELEC-
TRONICS—Principles, Practices, Maintenance. Train at
home in spare time for a career in the growth industry of
the '60’s. Move up soon to higher pay, a brighter future.

Learn More to Earn More

This is the age of technological advancement, and
Electronics is a key industry now and in the future. It
needs more trained technicians to build, install and
service equipment. But you must be trained to qualify
for higher earnings and advancement. The man with-
out training is last to be hired, first to be fired. To
secure your future—prepare now. NRI training is for
beginners or the man with some experience who needs
more knowledge to move up to the better jobs where
training pays off.

Oldest, Largest School of Its Kind

For over 45 years NRI has been training men for
success in Radio-Television, Electronics. From the
early days NRI has expanded from Radio to Tele-
vision, from servicing and communications to indus-
trial and military Electronics. More NRI graduates
are filling more good jobs because NRI is the oldest
and largest school of its kind.

Today NRI supplies the best training materials
and equipment at the most reasonable cost. Mail
coupon for 64-page catalog. It’s free. Read about and
pick the Electronics, Radio-TV training that fits you
best. National Radio Institute, Washington 16, D.C.

ELECTHONICS WDRLD ) it 1 muntl t ZAT Iy " i € onp; \
Sccond class postage paid at 1 addditional ol e T Iy

year U, 8. ar 1 C ERITH
July, 1961

Practices

Maintenance

Special Training Equipment
Inciuded — No Extra Cost

At no extra cost NRI
sends you special train-
. ing equipment that gives
actual experience, makes
theory you learn come
to life in an interesting,
easy-to-understand man-
ner. Build a vacuum
Tube Voltmeter—test
filter circuits—use tubes,
rectifiers, transistors.
Study detector circuits, modulatnon demodula-
tion. Use magnetic ampllﬁers determine motor
torque. Learn effects of feedbacks and experi-
ment with multivibrators. Practice with tele-
metry circuits used in satellites. Perform many
other experiments—learn the basic principles
utilized in Electronic equipment. MAIL COU-
PON TODAY for NRI 64-page catalog.

MAIL FOR FREE CATALOG P‘GIA"‘”"'B

N RI NATIONAL RADIO INSTITUTE

WASHINGTON 16, D. C. IGE

Please send e full information without cost or ob-
ligation. (Norepresentativewillcall. Please PRINT)

_Agc

Address__ R S

Zone State

City____ _

|
|
|
|
|
I Name______ _
|
|
|
|
1

= o e ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL el

1. Chaleman of o Vi T at 44
" Giwa "l Xy

www americanradiohistorv com

Wabuash Ave.. n
tter. SUBSCRIPTION RATES: onc
.


www.americanradiohistory.com
www.americanradiohistory.com

ELEGTRONICS worLp

publisher
PHILLIP T. HEFFERNAN

Editor
WM. A, STOCKLIN, B. S.

Technical Editar
MILTON 5. SNITZER, wW2QY!

Setvice Edilor

SIDNEY C. SILVER

Associale Edilor

P. B, HOEFER

Editorial Consultant

OLIVER READ, D. Sc., W4TwWV

industrial Consultant
WALTER H. BUCHSBAUM

At Editer
MILTON BERWIN

Art and Drafting Dept.
J. A. GOLANEK

Advertising Manager
GEORGE E. MORRISSEY

Midwest Adv. Manager
GILBERT J. JORGENSON

Weslern Adv. Manager
ADRIAN WHITED

VIS .
S A
o BAN =
2 &

Gshnd

ZIFF-DAVIS PUBLISHING COMPANTY
Williom B. Ziff, President; W. Brod-
ford Briggs, Execulive Vice-President;
Hershel B. Sarbin, Vice-President
and General Manager; Michael
Michaelson, Vice-President and Cir-
culation Director; M. T, Birmingham,
dr., Vice-President and Business Man-
ager; Richard Kislik, Treasurer;
Chasles Housman, Financial Vice.
President.

Editoriol ond Executive Offices
One Park Avenue
New Yo:k 146, N. Y. OR. 9.7200

1t
o »

L3
w
°

-

\ ., .
@.u @

’z ’ R
» - 0 (f' I IJD
Cupat

Member
Audit Bureau of
Circulations

BRANCH OFFICES: Midwestern Of.
fice, 434 5. Wobash Ave., Chicoge
5. l1l; Western Office, 9025 Wilshire
Blvd., Beverly Hills, Calif., Adrian
Whited, manager.

FOREIGN ADVERTISING REPRESENT.
ATIVES: D. A. Goodall Lid., London;
Albert Milhado & Co., Antwerp and
Dusseldotf.

2

JULY, 1961

VOL. 66 ® NO. 1

—
¢ Ill's[ L I"(ll/ll)-{(’/(’l'l'h'l'()l’l-(I'H(/l..l')-(‘/(’('[l'()”.l:(‘h‘

CONTENTS

INDUSTRIAL AND GENERAL ELECTRONICS

British Elecironic Component Qutput Up in 1960 ’ 8
Demand for Electronics Manpower to Exceed Supply in N.Y.C. Area 16
Spot News Washington Correspondent 20
Electronic Air Purifiers Waiter H. Buchsbaum 27
Versatile Voltage, Power, and Decibel Nomograms Jim Kyle 34
The Coming Breakthrough in Thermoelectricity Dr. John Kelly 39
Cover Story 42
Recent Developments in Electronics 64
Electronic Crosswords Margaret LeFevre 93
Calendar of Events o 10

HIGH FIDELITY AND AUDIO
FM Multiplexing (Editorial)
An Economy Hi-Fi Amplifier Arthur Glaser 36
Stereophonic FM Multiplex System Daniel R. von Recklinghausen 51
Record & Reel Revue Bert Whyte 66
Automatic Sound Switch for Tape Recorders Frederick H. Calvert 74
Product Test Report (Weathers K-803, “Knight'’ KN-701, Acrosound 120) EW Lab Tesied 76
Fisher ““Microtune’” Circuit Jerome M. Gilison 98

W, A. Stocklin 6

SERVICING—TV, RADIO, ETC.
Mac’s Service Shop
1 Compactron, 3 Circuits
Insurance for Service Shops Richard C. Saunders 44
Add AF.C. to TV Sets ; Harold 8. Wiison, Sr. 48
Service Industry News — P . 82

John T. Frye 38
Sidney C. Silver 43

TEST EQUIPMENT
Hum Elimination in Scopes Alan Rouscher 46
Simple Square-Wave Generator . C. E. Miller 54
Product Test Report (Sencore “Transi-Master”} EW Lab Tested 79

COMMUNICATIONS AND AMATEUR
Impedance Matching CB Antennas
Ultra-Stable High-Z V.F.O.

Hartland B. Smith, 19W 1375 31
Elbert Robberson, W2FRQ 58

ELECTRONIC CONSTRUCTION
Transistorized Headlight Dimmer
Simple Metal Locator
Radio-Control "“Beep Box"

{Far Information on Next Month's Features, see page 8)

A. J. Mortin 56
Frederick H. Calvert 73
John G. Curtis 90

DEPARTMENTS
Letters from Our Readers 12 Within the Industry 22
Technical Books 84
New Products and Literature for Electronics Technicians 99

Net Paid Circulation 235,895
Radio & TV News « Radio News e Television News Trademarks Reg. U. §. Pat. Off
Conyright © 1961 by Ziff-Davis Publishing Company. All rights reserved.
SUBSCRIPTION SERVICE: Forms 3579 and all subseription ¢orrespondence should be addressed to Electronics
World. Circulation Department. 134 South \Wabash Avenue. Chicago 5, Illinois. Please allow at least four weceks
for change of address. Include your old address as well as new—enclosing if possible an address label (rom a
recent issue
CONTRIBUTIONS: Contributors are advised tg retain a copy of their manuseripts and illust ation Contributions
should be majled to the New York Editorial Office and must be accompanied by return postage. Contributions will
handled wit asonable care. but this magazine assumes no responsibility for their safety. Any copy accepted
is subject to whatever adaptations and revisions are necessary to meet the requirements of this pul:,,;mmn Pay-
ment covers all author's, contributor's. and contestant’s rights. title, and interest in and to the material accepted
and will be made at our current rates upon accemance. All ?lotos and drawings will be considered as part of the
material purchased

ELECTRONICS WORLD

www americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

GET YOUR ELECTRONIGS-TV-RADIO

HOME TRAINING FROM N.T.S. RESIDENT SCHOOL

BREAK THROUGH Over 1 City Block of Modern School BETTER
TO HIGHER PAY, Facilities, Laboratories and ... MORE COMPLETE
GREATER JOB SECURITY Shops Housing Over .... LOWER COST
START NOW! Break through 1.000 Student ... WITH NATIONAL
thefEauning Bmier that siops . RS SCHOOLS’ SHOP-METHOD
“All-Phase"’ Training prepares 50,000 Graduates — HOME TRAINING!
SIS OO il over the World — o e
MASTER TECHNICIAN in Electronics Since 1905 ... Training that is proved and

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

— TV — Radio. One Master Course
at One Low Tuition trains you
for unlimited opportunities in All

Phases: Servicing, Communications, - A

Preparation for F.C.C. License, NATIONAL TECHNICAL SCHOOLS - MORE COMPLETE

Broadcasting, Manufacturing, WORLD-WIDE TRAINING SINCE 1905 ... You learn ALL PHASES OF

Automation, Radar and Micro-Waves, Television — Radio — Electronics.

L“';S(')'; ;;‘lx:;ks:rféojgc;s- THE SCHOOL BEHIND YOUR P&~ LOWER COST
<. @ . ... 0th hool k |

secure future . . . a richer, fuller life HOME-STUDY TRAINING er sehools make severa

courses out of the matenal in our
ONE MASTER COURSE . . . and
you pay more for less
training than you get in
our course at

ONE LOW TUITION!

can be yours! As an N.T.S.
MASTER TECHNICIAN you can
go straight to the top in
industry . . . or open your

own profitable business.

In these modern School Headquarters
x| your Home Training is:
Classroom-Developed, Lab-Studio
Planned, Shop-Tasted,
Industry-Approved,
Home Study-Designed.

| s ¢ o
P — b S N, N.T.S. IS NOT JUST A
v 2 MAILING ADDRESS ON A COUPON

]9 BIG KITS YUURS TU KEEP N.T.S. is a real school . .. a world famous After you graduate you can open your
training center since 1905, Thousands of men own TV-Radio repair business or

trom all over the world come to train in our shops, g0 into high paying jobs like these

¢ Friendly Instruction and labs, studios and classrooms, Communications Technicians, Hi-Fi.

Guidance You learn quickly and easily the N.T.S. Shop-Tested Stereo and Sound Recording

® Graduate Advisory Service way. You get lessons, manuals, job projects, personal ) Specialists. Tv-Radio Broadcasting
. consultation from instructors as you progress. You build a Technician. echnician in

¢ Unlimited Consultation Short-Wave, Long-Wave Superhet Receiver plus a large screen Computers & Missiles, Electronics
¢ Diploma Recognized TV set from the ground up with parts we send you at no additional Field Technician, Specialist
by Industry cost. You also get a Professional MuRitester for your practical in Micro-Waves and
job projects. The Multitester will becorme one of your most valuable Servomecharisms, Expert

e EVERYTHING YOU instruments in spare time work while training. and afterwards, too. Trouble Shooter, All-Phase

Many students pay for their entire tuition with spare time work. Maste- Technician,
NEED FOR SUCCESS s G, 10 e Sty w0t oW Tv-Radio Sales. Service

SEND FOR INFORMATION NOW . . . TODAY! and Repair.
iT COSTS YOU NOTHING TO INVESTIGATE

RESIDENT TRAINING AT Los angeLes | MAIL COUPON NOW FOR

If you wish to take your Electronics.TV- L@ SCHOOLS
S i o seieent | FREE BOOK e 2
largest school of its kind in the world — & ACTUAL LESSON Mail Now To

write for special Resident School cata- Nationel Technical Schools. Dent. RH 71
log and Information, or check special No 4000 S. Figueroa St., Los Angeles 37, Calif.

bhox in coupon. obligation. AC‘TUAI:_ 1 Please rush FREE Electronics- TV-Rodio

N : Opportunity’” Book and Actucl Lesson.
o i -
ACCREDMTED, salesman "'%

L]

]
]
]
I
/]
MGhAER will call. 1 { H
: 1 - I Ci cne State. i
NATIONAL@@ SCHOOLS . " . C:eycl here il interested ONLY in In.zdtn' Ium,n['ﬂl'us Angeles @
~ w0 { VETERANS: Give date of dischorge._ X

Name Age

WORLD.WIDE TRAINING SINCE 1905 y e
4000 SO. FIGUEROA ST., LOS ANGELES 37, cAlIf., v.S. A. [iTy o unm ‘
-

\-————-—--——-—--
I
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has everything |

under the
sun... g
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to keep your Summer Sales Simmering!

Summertime is “easy living” time. People have more leisure hours in
which to enjoy radio and television. That’s why they’ll want radios
and TV sets that are in top operating condition...and Channel Master
has everything you need to do the job better.

i Replace winter-worn antennas with one of the powerful Super
I T-W’s. Convert old-fashioned manual rotators to fully automatic opera-
r tion with the new Channel Master Automatic Rotator Control Consoles.
' , Perk up TV set performance by replacing weak or worn out tubes. Show
i \ ' your customers how their leisure hours can be more enjoyable when
| \ - they own Channel Master portable radios.

[
i' | ,[ I [\ There aren’t any summer sales doldrums when you sell the Channel
\‘ \ ,‘\ | iy Master line because Channel Master has everything you need to keep
r '\ | l | f\/\/ / summer sales simmering.
J\l [UYVY

| u
\’ \J U CIIA””.EL MASTEB works wonders in sight and sound

ELLENVILLE N E W Y O R K

e
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Through
HOME STUDY

/
or in

RESIDENT CLASSES

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

F.C.C. LICENSE

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

This correspondence course is directed towurd two
major objectives — (1) to teach vou a great deal about
electronics, and (2) to prepare vou to pass all of the
F.C. C. examinations required for a first class commer-
cial operator’s license. We teach you step by step and
have you practice with FCC-type tests which you send
to the School for grading and comment. You prepare for
vour F. C. C. examinations under the watchful direction
of an instructor who is especially qualified in this tield.

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

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

-

4
WA RN

—

HHEHHH

—field of opportunity —

offers
interesting and profitable careers in

RADIO AND TV BROADCASTING  TWO-WAY RADIO COM-
MUNICATIONS « RESEARCH AND DEVELOPMENT « RELAY
STATION MAINTENANCE » AUTOMATION ELECTRONICS
* TECHNICAL WRITING IN ELECTRONICS « INDUSTRIAL
ELECTRONICS » ELECTRONIC COMPUTERS « MILITARY
ELECTRONICS * INSTRUMENTATION « TELEMETERING
* AERONAUTICAL ELECTRONICS » SPACE ELECTRONICS
and many other

interesting and profitable fields of the present and future
®

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

HERE’S PROOF. .. that Grantham students prepare for
F.C.C. exaininations in 4 minimum of time. Here is a list
of a4 few of our recent graduates, the class of license they

got, and how long it took them: License Weeks

Richard C. Myers. 8404 Longview Rd., Kansas City, Mo.. ... 1st 20
Ben L. Hunter, 370 Bielly Road, Lawrencebury, Ind. 15t 12
Richard R. McBeth, 422 Center Ave., Aurora, 1ll.. 1st 22
Joseph P. Frank, 2514 Tyrella Ave., "Mountain View, Calif.. . 1st 9
Roy D. Barklind, Rt. 71, Box 18, Anacurtes Washington. . . 1st 12
Keith D. Oyer, 4304 Hulmes Kansas City, Mo.. oo st 13
Robert J. Dill, Box 136, Stoystown Penna. 1st 12
Stephen Seetomona, 1529 Boytston Ave., Seattie, Wash. . Ist 12
Attan R. Manchell, Box 207, South Barre Vermont. tst 12
David E. Sahadak, Killdeer, 'N. Dak. . . o 1st 22
James C. Botkin, RR -1, Prescott lowa. .. ... 1st 20
Bob Ament, 4088 E. 25th Ptace, Tulsa, Okta. 1st 12

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

GRANTHAM SCHOOL OF ELECTRONICS

HOLLYWOOD | SEATTLE |

KANSAS CITY WASHINGTON

Seattle, Kansas City, and Washington,

mailed to you promptly

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

July, 1961

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

Grantham resident schools are located in four major cities

GRANTHAM SCHOOL OF ELECTRONICS

Hollywood,
D.C. Regularly scheduled classes in
F.C.C. license preparation are offered at all locations. New day classes begin i
every three months, and new evening classes begin four times a year. The day !
classes meet 5 days a week and prepare you for a first class F. C.C. license in |
12 weeks. The evening classes meet 3 nights a week and prepare you for a |
first class license in 20 weeks. For more information about the Grantham resi- q
dent schools, indicate in the coupon the city of your choice and then mail /
the coupon to the School’s home office in Hollywood, Calit. Free details will be |
|
[}
[}
]
]
]
[}
]
()

st 1505 N. WESTERN AVE,,

$ ~

: .Iﬁk\ [Mail in envelope or poste on postal card)

1 1A

v A

] P/ ) To: GRANTHAM SCHOOL OF ELECTRONICS
H HOLLYWOOD 27, CALIF,
]

..............

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 solesman will call

Name Age
Address

City

I am interested in

State
Home Study Kansas City c¢losses

Hallywood closses Seottle closses Washington closses
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powerful
mobile!

MODEL M-67 |
(27 MC) I

Gives you the performance
of the 102” whips, with the l
bonus of a much lower L
noise Jevel ]

|

e Flexible stainless
steel whip only 38~

e Waterproof

e Full capacity
loading coil

COMPLETELY
OMNIDIRECTIONAL

With this petite beauty,
you can hear from all
directions, not just from
the front and back.

Mrmain ek

the antenna
specialists co.

12435 Eudid Avenwe * Clevelond &, Dhie

... for the Record

By W. A. STOCKLIN

Editor

FM MULTIPLEXING

ITH the FCC announcement of April

19th approving FM sterco multiplex-
ing, we herald a new dimension in F\
broadcasting. This is the beginning of a
real FM boom, and its effects will spread
-—helping all manufacturers of hi-fi
component equipment, irrespective of
the type of product produced. The word
“stereo” will be promoted by FM, AM,
and TV stations and will appear in print
in many newspapers and magazines as it
did when stereo was introduced several
yvears ago. It will, obviously, be a major
point of discussion among hi-fi enthusi-
asts. The result will be that all forms of
stereo entertainment, whether on dises,
tape, or on the air, will feel the effects.

The FCC approval, which became
effective as of June 1st of this year, gave
the nod to a system similar to the one
recommended by General Electric and
Zenith, It is rather unfortunate that one
man. Murray Croshy, who gave much
of his time and effort to a multiplex
system of his own design, lost out in the
end. Much of what has heen attained
is the result of his continuing efforts
over the past few years.

Multiplexing itself is not new to the
electronics industry in that we have had
multiplexing for background-music
(storecast) programs. Now, however,
we can have stereophonic records, tapes,
and live programs in full stereophonic
sound. at home, over a single FM broad-
casting channel. The quality will be
equal to that of present-day monophonic
broadcasts. No longer will it be neces-
sary to use two broadcasting stations,
either AM or FM, or any combination of
the two, to transmit stereo programs.
Now a single transmitter will be able
to transmit the two separate signals
simultaneously and a single receiver
will be able to receive the signals. The
new system is compatible in that all
present monophonic tuners will function
as they have in the past, without any
deterioration of program quality. With
a proper multiplex FM tuner, or with a
suitable multiplex adapter. it will be
possible to separate the sterecophonic
channels which can then be reproduced
by a conventional two-channel hi-fi sys-
tem.

Reports from the industry indicate
that almost 507: of FM station owners
are interested in stereo broadcasting. It
is, at this writing, unreasonable to be-
lieve that any large number will be in
operation on June 1st. Our guess is that
it may take 30 to 60 days beyond the
June 1st opening date before any reason-
able number of stations will be on the
air with multiplexed stereo. The first
stations will be those located in areas of
high interest in quality programming
such as Los Angeles, San Francisco, Chi-

www americanradiohistorv com

cago, New York, Boston, and Phila-
delphia.

Tuner manufacturers are in a some-
what better situation. In view of the fact
that many of them have been experi-
menting in their laboratories on possible
new designs, one will be able to find
some adapters on the market shortly
after the June 1st date. As far as new
FM sets with integrated multiplex units
are concerned, the chances are that none
will be available until early Fall.

Interest, at the moment, will certain-
ly center on adapters to convert present
FM tuners to stereo operation. These
will take two basie forms-—one self-
powered and the other without a power
supply, obtaining “B+ " and heater volt-
ages from the tuner itself. There are
three or four different designs that could
evolve and it will be interesting to see
how the various circuits operate. Costs
will probably range from $25 to $100.
For example, Sheriwwood Electronic Lab-
oratories will have two models avail-
able—one at $39.50 that will plug into
their Models S3000 and S2200 FM tun-
ers. The other, at $49.50, is self-powered
and, according to the company, will
operate with any FM tuner. I1. H. Scott,
Inic. has advised us that its self-powered
adapter will be available around June
1st at a price just under $100. The adap-
ter will work with any of the company's
FDM tuners. Fisher Ruadio has also an-
nounced a self-powered adapter, at
S89.50, which can be used with all the
company’s tuners and receivers as well
as with other wide-band tuners, Little
is known about specific circuits but we
will keep our readers informed,

One thing we can be certain about is
that multiplex adapters cannot he used
with just any FM tuner to obtain satis-
factory performance. Remember that
the requirements for multiplex are
much more severe than for ordinary
monophonic FM. The multiplex channe]
which carries the stereophonic informa-
tion is at a subcarrier frequency of 38
ke, and only quality FM tuners with
wide bandwidth and good phase charac-
teristics will provide satisfactory per-
formance.

One word of caution to all manufac-
turers—let’'s make sure that all prod-
ucts involved in this new entertainment
medium are of the best quality. Public
confidence is extremely important and
any manufacturer putting out a poor
prociuct in a hurry or passing out misin-
formation will cause further confusion
and leave a bad impression on the con-
sumer, Hi-fi component manufacturers,
as a group, are quality conscious and
this philosophy must he maintained if
we want a healthy industry and public
acceptance, 30—
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MNEU/-simply great kemii
talk of the kit world...only at ANLLIFD]

measures
engine speed,
0-8000 rpm

New Money-Saving Electronic Tachometer Kit

3% Accuracy Regardless of Temperature or Voltage Variations

Until aug. 1 Another KNIGHT-KIT first—a precision tachom-
eter in money-saving, easy-to-build form. Helps
s1995 vou drive at your best engine speed efliciency,
like the professionals. Transistor switching and
No Money Down Zener diode regulator contribute to exceptional
3 ¢;-of-full-scale accuracy, regardless of voltage or tempera-
ture changes. Operates with 4, 6 or 8 cylinder automotive
engines; simple installation. Ideal also for outboard marine
engines using battery or magneto ignition system from 2
cycle 2 cylinder and up. Big illuminated 1Y Arsonval meter;
0-8000 rpm scale; separate reference pointer may be preset
to any desired speed. For 12-volt systems only. With cables,
mounting hardware, wire and solder. Shpg. wt., 2 lbs.
83 Y 944. For negative ground systems (American cars).
83 Y 980. For positive ground systems (I'oreign cars).
No Money Down. Introductory Price EITHER TYPE .coocoooo.... $19.95

SEE DOZENS OF GREAT | NII_E”?
N

knighl'-kil’ BUYS in
Allied’s Summer Sale Book!

Make your money-saving selections from
page after page of great KNIGHT-KiT
values and special offers! Save most on
the bestin build-your-own Stereo, hobby,
instrument and Ham Kkits. Also see terrific
closeouts on tape recorders, phonos, rec-

ords and tape; specials in radios, cam- SEND
eras, TV accessories, Citizens Band FOR IT
radio, amateur gear, P.A., test instru-

ments, tools and electronic parts. Send NOW!

coupon today!

ALLIED RADIO

July, 1961

hE-kils

A PRODUCT OF ALLIED RAOIO

it's WIRELESS—
just plug in
and TALK!

Deluxe Wireless Intercom System Kit at Lowest Cost

Works Anywhere Without Wires — No Installation!

This easy-to-assemble intercom operates without PAIR
installation or wiring—just plug into any AC or

DC wall outlet for step-saving communication! 53790
Change locations easily —anywhere. Ideal for

home, office or store. In the home, you can com- No Money Down
municate with nursery, garage, basement or patio. In office
or shop, provides time-saving communication. Will operate
between adjacent buildings that are on same electric-company
line transformer. Perfect for baby sitting. Features power-
line noise silencing circuit for absolutely quiet “standby’:
premium quality throughout. Has Talk-Listen switch, with
lock-on feature for constant listening, Handsome cream-toned
plastic cabinet, 9 x 5'4 x 543", Can be used in systems con-
sisting of 2 or motre units, as desired. Shpg. wt., 315 tbs.

20 YX 272-2. Complete 2-Station System. NET.......
83 Y 941. Additional Station. NET EACH. .. ......... .. $18.95

\ SAVE AS NEVER BEFORE

on everything in Electronics—
\ hundreds of special bargains—
*\ dozens of new products! Write
# for this big value-packed Sale
Book today!

p S

L]

1 ALLIED RAD!O, Dept. 31-GI

| 100 N. Western Ave., Chicago 80, Il

[7] Send FREE Allied Sale Book No. 205
Ship me the following:

{0 83 Y 944 Tachometer Kit.
{0 83 Y 980 Tachometer Kit.

............. enclosed

O 20 YX 272-2 Intercor System
[ 83 Y 941 Intercom S:ation

Name.
PRINT

Address

- — e e -
L]

City Zone. State

e e e e

7
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no fumbling...
you reach for |
the right one
every time!

No. 17
HANDY

BENCH STAND

e 7 Most-used sizes — (" thru 23~

e High carbon steel, polished and plated

* Precision fit case-hardened sockets

» Shockproof plastic handles (UL)

s large, readable size indexes

No, 127
SPACE-SAVING
WALL RACK {Lockoble}

OTHER SETS, T0O; hollow-shaft or mixed

PLUS A FULL RANGE OF SEPARATE NUTDRIVERS;
3/32" thru 374" — Regula¢, Stubby, Extra-leng,
Midget (Pocket clip)

available through leading electrenic distributors

XCELITE, INC. — ORCHARD PARK, N. Y.

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

HAND TOOLS

Quality screwdrivers, nutdrivers, pliers,
wrenches, service kits, and special purpose tools,

|
NEXT MONTH

REDUCING CB IGNITION NOISE

You can only use your receiver's full
sensitivity if you are not troubled with
noise from your car's or boul’s ignition
sysiem, Here are some simple remedies
for this problem.

RELAYS MAKE LOGIC CIRCUITS
With tubes, transistors, assoried diodes.
and magnetic devices to choose from, re-
lays still hold their own in the industry.
Here's how they work and their appli-
calion in various circulits.

ELECTRICAL ACTIVITY OF THE HUMAN BODY

Life and electricity are closely related.
Here is the nature of some of the signals
that are generated within the body along
with aetivity of heart, brain, and muscles.

SERIES “B+'"" CIRCUITS

The use of “stacked” circuils to oblain
different lerels of d.c. voltuge is becom-
ing increasingly popular, especially in

TV .s('ls——(md the variety of arrange-
ments is also growing. Variations of this
method and troubleshooting techniques
are covered here.

3-CHANNEL STERED CAN BE YOURS

Various methods that may be used to
derive a third channel for obtaining a
grealer stereo listening area by filling
the “hole-in-the-middile.”

BONDED-SHIELD PICTURE TUBES

Some of the special [eatures of these
new CRT types are well known—others
are not, Here is the full story—of interest
to set owners as well as TV service tech-
nicians and set makers.

All these and many more interesting and
informative articles wiil be yours tn the
August issue of ELECTRONICS
WORLD . . . on sale

July 18th

[2E B S e e el S e e = e —— e = = —

British Electronic Component Output Up in 1960

HE British radio and ¢electroniec eompo-
nent industry  produced more than
seven million parts o day during 19640,
aceording 1o an estimate in the 28th An-
nual Report of the Radio and Electronie
(Iumpunt-nl Muanufacturers’ Federation.
The year’s 1wotal of 2650-million u)m]m-
nents was valued at £ 130 million (\36 -
000,000), This figure does not i -udq
tubes, transistors, and cathode-ray tubes,
'l‘hi.ﬂ output—an alldime record—rep-
resents an increase of more than 10 per-
cenl over the previous year despite set-
baecks inn domestie television.
Exports of components inereased by
36 per-cent compared with 1959, Lurope
for the first time displacing the Common-

weahh as the prineipal consumer. The
USA again headed the list of buyer-

conntries with purchases valued at £ 1.8
million (§13,110.000).
The next in importance were Australia

with £2.1 million (83,880,000) : Canada

with £ 1.8 million (85.010.000) : India
with £1.2 million (8£3,360,000): Swe-

den with £1.1 million (83,080.,000) :
Norway with £ 1.06 million (82,968,-
000) : and Lire with £1.5 million (82,-
910,000), Major gains were recorded in
Austealia, Sweden, and Norway,

Sales 10 Sweden and Norway were more
than double the 1959 ligures—a position
which is being followed up by holding an
4 xhibition of British radio and electronic
umlpunenls in Stockholm during Octo-

| ber.
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China was the leading buver of British
test equipment in 1960, taking a total
worth £186,000 (3520,800).

The Federation estimates that the out-
put of the whole radio and electronie
industry, including receivers, tubes, com-
ponents, and capital goods for communi-
cittons, broad 12, navigational aids,
and industrial applications, is approxi-
mately £ 100 million (S1,120.000,000),
not inchuding eertain applications (or
which there are no fignres available w0
the publie.

Lxports for the whole industry are estj-
nuted ot £59 million (8165.,000,000),
the latter representing an increase of 6.3
per-cent over 1939,

Figures on exports of all eleetrical
products show that the radio and c¢lee-
tronte group is the biggest exporter and
the only major export section of the in-
dustry to show a substantial increase in
exporls for the vear,

The Federation has 218 menbers, com-
prising 161 ordinary members and 57
associates, compared with 211 last yvear,
In addition to the technical connuittee
and its sub-committees, there are 21
technieal panels dealing with the prinei-
pal components and materials produced
by member-firms. Membership of the
panels is not restricted to members of the
Federation, but is open o all hona-fide
British manuflacturers of ecomponents,
aceessories, and materials  concerned.

ELECTRONICS WORLD
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The Same School That Originated The RTS BUSINESS PLAN
\\\O\N a speciaL OIMPACT course

" COVERING ALL THREE PHASES OF

e A ENEGYRUNIGS

The Entire Course Is EL[ BAS'C ® I NTERM EDlATE ® ADVANCED
e DESIGNED FOR THE BUSY MAN OF TODAY
Up Of The Following: This is MODERN training for the MODERN man. You'll find no “horse and

+ 35 LESSONS COVERING BASIC buggy"" methods here. Every page of this streamlined course is devoted
AND INTERMEDIATE ELECTRONICS to important Electronics principles and practical projects. You'll be
« 9 EQUIPMENT KITS COMPLETE amazed how fast you grasp Electronics the RTS way. RTS has combined
WITH TUBES AND BATTERIES modern THEORY and PRACTICE to make this the finest training program
» SOLDERING IRON © of its kind available!

+ 25 LESSONS COVERING THESE SATISFIES NOVICE, TECHNICIAN OR HOBBYIST

ADVANCED ELECTRONIC SUBJECTS: Whether you're new to Electronics or an old “pro,” chances are you'll

. find this to be the ideal course for you. The novice will appreciate the
Thyratron Tubes - Semiconductors - completeness of the training. It starts with the most basic considerations,
Electronic Symbols and Drawings - covering each important point thoroughly, yet concisely. The technician
Voltage-Regulators « Electronic- will enjoy the practical review of fundamentals and profit from the 25
Timers - Control Systems - X-Rays - advanced subjects covered.
Photoelectric Devices - Dielectric RTS GIVES YOU “TOP MILEAGE” FOR YOUR TRAINING DOLLAR
Heating - Geiger Counters - Pulse The price quoted below buys EVERYTHING — there are no extras to pay
Circuitry - Clippers and Limiters - for. RTS has gone “all out” to give you the best training value in America.
Multivibrators - Electronic Counters Why pay hundreds of dollars for training such as we offer when it's avail-
Radar - Magnetic Amplifiers - Analog- able for this LOW PRICE? If you can find a better training bargain ..
Computers - DC Amplifiers - Digital BUY IT!
Computers - Storage Systems - Input CAN BE COMPLETED IN MONTHS INSTEAD OF YEARS

and Outpat Deioss!» SurvuINEoHamshis Some students will complete this course with “Jet-Like” speed but we

Telemetering . . S
allow up to two years if your circumstances require it. You study at your
60 EXAMINATIONS own rate. You are ENCOURAGED but nct pushed. You'll find the lessons
* UNLIMITED CONSULTATION SERVICE professionally written but easy to understand. LET US SEND YOU ONE OF
KIT MANUALS THESE LESSONS ALONG WITH YOUR CAREER BOOKLET SO YOU CAN SEE

AND MUCH MORE... *TERMS ALSO AVAILABLE

RTS' Membership in AS LITTLE AS -
The Association of
oyt eorsace o $500 pown

Reliability, Integrity and
Quality of Training.

$500 pEr MONTH

THE FIRST TRAINING KIT IS SENT
IMMEDIATELY UPON ENROLLMENT

DON'T LOSE OUT — FIND OUT!
RTS ELECTRONICS DIVISIDN Dept. EW-71

815 E. ROSECRANS AVENUE L0S ANGELES S9, CALIFORNIA

RTS ELECTRONICS DIVISION
815 E. ROSECRANS AVENUE
LOS ANGELES 59, CALIFORNIA

Rush me full information by return mail. (Please Print)

Name

Address

Est. 1922

T =D
R NO SALESMAN WILL CALL ON YOU!

July, 1961 9
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EVERY DAY IS

INDEPENTENCE

-OR YOU AND YOUR

INDEPENDENT
TV SERVICE DEALER

Your independent TV Service Dealer is in business for himself because he too wants to exercise his
independence just as you do. You purchased your TV or radio set where you wanted to... when you
wanted to. .. and at the price you decided was right.

Your TV service dealer is also an independent in the things he buys in his day-to-day work. He buys
his repair parts where he can get the highest quality and the best service. And, he trained himself in his
own way, on his own time, at his own expense to be able to do this in the very best way for YOU.

He stands or falls on what you think of him and his work. He has to do good work to keep your business

.and he knows it!

We're lucky in these United States that every day is Independence Day. Independent buying, selling,
and servicing is the very lifeblood of American business. Let’s keep it that way.

THIS MESSAGE WAS PREPARED BY SPRAGUE PRODUCTS COMPANY,
DISTRIBUTORS' SUPPLY SUBSIDIARY OF SPRAGUE ELECTRIC CO., NORTH ADAMS, MASS. FOR

10 ELECTRONICS WORLD
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CREIl home study programs

in electronic engineering
technology offer you

high professional
status and
better income

CREl's Extension Division offers you a
college-level home study program in

electronics comparable in technological
content to advanced residence courses.

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

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

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

Automation - Instrumentation . Industrial Electronics
Aeronautical Electronics « Guided Missiles - Radar
Servo-mechanisms « Computers . Astronautics - Tele-
metering - Communications - Electronics Manufacturing
Field Engineering : Nuclear Engineering Technology

There is a drastic need in the electronics industry for well-
educated engineers and technical personnel. Although the great
majority of students find ample opportiunity for advancement
with their present companies, CREl maintains a Placement
Bureau to assist graduates and advaneed students in finding
more desirable positions. For many years, the demand for
CREI graduates and advanced students has far execeded
the supply.

Regularly across my desk, comes evidence that CREI's ad-
vanced Home Study Program in Eleetronics has provided an
answer both for industry and for far-sighted men, who want to
rise 10 higher levels of achievement. This evidence takes the
form of letters from industry leaders and CREI graduates, who
express their appreciation for the program and its value in their
industry. These letters also state that advancements for CREI
men are frequent and extensive. The CREI graduate may
enjoy the benefits of new recognition, superior status and
higher earnings as a result of his college-level electronics
education.

E. H. Rietzke, President

Capitol Radio Engineering Institute

July, 1961

A few of the private companies and government agencies
whose officials approve CREI for their own personnel:

U. S. Navy (5,240 enrolled in
extension program)

Army, Air Force, Marine
Corps, Coast Guard

Florida Power & Light
Pan American Airways
United Airlines
The Martin Company
National Broadcasting Company All America Cable & Radio
Federal Electric Corporation Voice of America

...and many others

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

Write for our detailed 56-page catalog giving "

you complete facts, CREl also offers a Resi-
dence School program that qualifies graduates ;| S a
for an AAS degree. Day and evening classes. = ;:-:--4

[ o e e e s s e e s . B . — —— — — — — )

CAPITOL RADIO ENGINEERING INSTITUTE
ECPD Accredited Technical Institute Curricula = Founded 1927

Dept. 1107-H, 3224 Sixteenth St., N. W., Washington 10, 0. C.
England: CREI London, Granville House, 132-135 Sloane Street,
London S.W. 1, England

Please send me your course outline and FREE 56-Page Book
“*Your Future in Electronics and Nuclear EnEmeermg Tech-
nology’ . .. describing opportunities and CRElI home study
courses in Advanced g!—:ngineering Technology.

Check [ Radar, Servo and Computer Engineering Technology
field of [ Electronic Engineering Technology
greates} Cormmunications Engineering Technology
interes

Television EnEineering Technology

Aeronautical Electronic Engineering Technology

C Automation and Industnal Electronic Engineéring Technology
[J Nuclear Engineering Technology

Name_ N Y- -

Street__ - E—

City___ R _Zone State

Check: _ Home Study _| Residence School [ | Korean Veteran

For fast, immediate service, we need the following
information. It will be treated in confidence:

Employed by._

Type of present work_____ —

Education: Years high school

Electronics experience _

[——————
D

-
-
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Quality you
can count on

EVERY
SiNGIETIME!

|E“ AEROVOX

g@ MICA

[ ~ CAPACITORS

“Trouble-free’’ best sums up the many
advantages in using top-quality Aerovox
mica capacitors. Quality isn’t a matter of
chance—it’s a resuit of engineering and
manufacturing know-how gained from
years of experience in producing the in-
dustry’s leading line of capacitors for both
initial equipment and replacements.

The superior quality of Aerovox mica ca-
pacitors is your best protection against the
costliness and inconvenience of prema-
turefailures. Yes, it's good to know you can
service a set and forget about call-backs.

POSTAGE STAMP MICAS

..for all those applica-
tions where only the
smallest axial leads will
do. Perfect for critical ap-
plications such as horizontal or vertical
oscillators. All units are color-coded and
stamped with capacity value.

ET—

HIGH VOLTAGE MICAS
..designed especially for
=™ TV and low power trans-
shimls | mitters and power ampli-

. fier applications. These
top-quality units feature the highest volt-
ages available in these can sizes. Everyunit
is marked with capacity and working volt-
age, and tested at double the rated voltage
to insure dependable service and long life.

Plastic-Coated DIPPED
MICAS...superior in
many instances to con-
ventional molded units.
High operating tempera-
tures, excellent long-life
characteristics, ideal for
printed-circuit assem-

blies. Smaller physical sizes with unsur- |

passed performance and stability features.

AERQVOX mica capacitors are available in
a complete range of capacitance values.

Your local Aerovox Distributor is your one- |

step source of supply—call on him for all
your capacitor needs. Remember—it pays
to use Aerovox!

AEROVOX

CORPORATION
DISTRIBUTOR DIVISION
NEW BEDFORD *+ MASSACHUSETTS

12

DIODES ARE DIFFERENT
To the Editors:
I found the article “Diodes Are Dif-
! ferent” by Mr. Hazlehurst in April 1961
|};Lu‘mo\'lcs Wonip to be interesting.

However, I doubt that the fuse in the
center-tap of the transformer in Fig. 3
will give him the protection he is after.
Presumably this fuse is intended to blow
if the diodes on one side fail. If this
should happen and the fuse blows, the
diodes remaining on the other side
would now have the full secondary volt-
age applied to them without any limit-
ing resistance except for the surge re-
sistor and the source impedance of the
transformer so that they would quickly
fail.

GrapY B, Fox. Jr,

Rochester, New York

Reuder For mukes a yood point. Here
is « portion of the uuthor's reply that
| covers cirenit fusing.—Editors.

| Dear Mr. Fox:

| Your observation is, of course, quite
correct and makes an interesting point.
The center-tap fuse will not protect the
string of diodes and was not meant for
| that purpose, This fuse is 1o protect

other circuit components.

Actually, the problem you have raised

is that of determining the best way to
Iprolcct what you want protected. A
fuse in the transformer primary would
save the transformer, and might pos-
sibly save one diode leg. However., a
primary fuse heavy enough to carry the
| entire electrical load may not afford
suflicient protection to some elements in
the high-voltage circuit. On the other
hand, a center-tap fuse, in this par-
[ ticular case, would not protect the di-
odes nor would it protect the trans-
former unless a diode junction opened
| up. You have to pay your mwoney and
| take your choice.

J. H. HAZLEHURST
I\eml\\onth 11

. =

TV COMMERCIAL KILLER
To the Editors:

We noted the article TV Commercial
Silencer” by Robert Mack in your April
issue.

It is no longer necessary to suffer
[ through television commercials. An in-
expensive electronic device can silence
the sound portion of the commercial and
then restore the sound when the user so
wishes. This amazing device is composed
of a 10-20 ohm resistor and a s.p.d.t.
switch. Look, ma, no thermal relays!

Seriously, though, I fail to see the
purpose of the relatively complicated
device suggested in Mr. Mack's article.

www americanradiohistorv com

B FROM OUR READERS N

I feel that it is more convenient for the
user to be able to switch the sound off
and on when he wishes, instead of re-
lying on the arbitrary one-minute time
constant of a thermal relay.

Dave WINEGAR

San Francisco, Calif,

We know there are simpler ways of
Killing commnercials. As a matter of fuct.
we huve run such circuits ourselves in
the pust using a louad resistor und «
switch. The article in April 1wcas an «f-
tempt to add a deyree of awtomaticity
that the simple switeh does not have.

Also. some of our readers have taken
us to tusk for showing a blank TV
screen. Actually, oy commercial killer
silences only the TV sound as we pointed
ont in the subheud direclly under the
photo. There is still a picture on the
screen bt becanse of the lack of focus
inonr photo. it cannot be seen.—Editors.

ARTICLES FOR THE BLIND
To the Editors:

Enclosed is a listing of the articles
from vour magazine which have heen
recorded on tape by the Southeast Ama-
teur Radio Club’s Library for the Blind
(SRLB), for monthly circulation to its
scores of members. We thank you for
your permission to tape these articles
and we assure you of the appreciation
of the entire membership.

WarkeN SLapky, W8CTZ
Cleveland. Ohio

Ahnost 30 of owr articles have been
taped for this worthiwchile cunse and we
wre happy to cooperate with it —Edi-
tors.

3 &
CB INTERFERENCE
To the Editors:

Those who are experiencing TV inter-
ference from their CB sets may not
realize that some of the r.f. energy is
being fed back into the power lines.

OHMITE Z-50 { Tuhy.~16MP)

RFC

B
Qipt Onpf.

TO CB RADKD TO LiNE CORD

Olpf. Olpt,
T ogpu L

RFC
OHMITE Z-50 ( Tuhy.-1aMP}
Here is a circuit that we have success-
fully used to eliminate this interference.
Riciiarp MOLLENTINE
Olathe, Kansas

Thanks to Reader Mollentine for his
suggestion, The civenit should be in-
stalled us close to the CB transceiver as

ELECTRONICS WORLD
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DOUBLES YOUR EFFECTIVE MANPOWER

1) Fost‘.

Fix 1 ough Dog®

mopeL 1076

TELEVISION

ANALYST

for Black & White and Color

Chack ol cincuits-Punpoint auy TV trouble...in misuilzs

By Easy Point-to-Point Signal Injection, )
Combines all the features of both
You See fhe Trouble on fhe TV Screen and the Model 1075 and Model A107
Correct it—Twice as Fast and Easy!

COMPLETE R.F. and I.F. HI-VOLT INDICATOR
There’s no longer any need to “lose your shirt” (and
customers)—and worry about the lost hours you never
recover—on ‘‘tough dogs” or even intermittents. The
remarkable B&K Analyst enables you to inject vour

VIDEO TEST PATTERN YOKE and HI-VOLTAGE
TRANSFORMER TEST
COMPOSITE SYNC

Also Now Provides:

own TV signal at any point and watch the resulting FM MODULATED AUDIO
test pattern on the p'ictu_re tube itself. Makes it qu{c.‘k b ATTERNS SWITCH-TYPE TUNER
and easy to isolate, pinpoint, and correct TV trouble in Calah R
i : i H . NEGATIVE BIAS SUPPLY
any stage throughout .the video, du.le, r.f., i.f.,, sync, G RN, el VTR
and sweep sections of black & white and color tele- PLATE and GRID DRIVE AGC KEYING PULSE
vision sets—including intermittents. Makes external
scope or wave-form interpretation unnecessary. Nost B+ BOOST INDICATOR PICTURE TUBE MODULATION

useful instrument in TV servicing! Its basic technique

has been proved by thousands of successful servicemen
the world over. K

The Analyst enables any serviceman to cut servicing
time in half, service more TV sets in less time, really
satisfy more customers, and make more money. BaK MANUFACTURING CO.
Model 1076, Net, $29995 1801 W. BELLE PLAINE AVE + CHICAGO 13, ILL.

Avoilable on Budget Terms. As low os $30.00 down. Canade: Atas Radio Corp., 50 Wingold, Toronto 19, Ont.

N Export: Empire Exporters, 277 Broadway, New York 7, U.S. A,
See Your B & K Distributor or Write for Bulletin AP17-N

July, 1961 13
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LONELY

New microphone in town looking for a home. Not one with hypercritical
professional standards, nor interested in just low price—but one that
wants more than a little of both. Will improve home tapes . . . upgrade a
P.A. system . . . or put new life in a ham operator’s rig. Offering quite a
bit—a dynamic cartridge, for example . . . also, good looks, dependability,
rugged construction and an honest frequency response from 50-14,000 cps.
Will move in complete with slide-on stand adapter and 15’ of cable for
only $29.95. Can be interviewed at authorized University sound distribu-
tor —or write for resume. UNIVERSITY MODEL 70, c/o Box S-7 University
Loudspeakers, Inc., 80 South Kensico Avenue, White Plains, N. Y.

OPPORTUNITY for sound engineers to learn more about University’s dynamic
new line of professional modular cardioids, omnidirectionals and lavaliers. Just send
for new 12 page catalog with compiete details. Write Box Z-31, address above.

ACTUAL
SIZE
MODEL 70

14
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possible with « sliort ground connection
run to the chassis of the transceiver
itself —Editors.
3 * *
HIGH-QUALITY T.R.F. AM TUNER
To the Editors:

After building the T.R.F. tuner de-
scribed in your April issue, I have been
unable to get it to work properly. I seem
to be losing the signal at the plate of V:
with motorboating and howling at the
output,

ARTIIUR SCHWARTZ
Dayton, Ohio

Theve has been quite a bit of interest
in the tuner mentioned «abore. Some of
our reuaders have had the same problem
as Reader Schiweartz. The folloiwcing com-
wments from the author shonld clear up
the difficulty.—Editors.

Dear Mr. Schwartz:

I have built up several of these tuners
since submitting the manuscript and
have had good results with all of them.
The circuit is straightforward, with no
gimmicks, and should be easily dupli-
cated.

Your trouble may be r.f. feedback due
to improper lead dress in the r.f. sec-
tions of the tuner. To check, connect a
v.t.v.m. across R. and measure the a.g.c.
voltage devetoped. This should bhe less
than several tenths of a volt without
signal, and several volts with a station
tuned in.

If your tuner is oscillating, re-arrange
the grid and plate leads of V, and V: to
make these as short as possible. Also try
shielding these leads. All a.g.c. bypass
capacitors, as well as screen and cath-
ode bypasses. should always be checked.

If all the above attempts fail, increase
R, and R, upward to a maximum of 220
ohms. This will decrease the gain of V,
and V. often enough to eliminate the
feedback condition.

JorN PoTTER SIIELDS
Mansfield, Ohio.

Ed B

FOUR-CHANNEL STEREO
To the Editors:

A significant service has been per-
formed by your publication in hringing
to your readers’ attention the four-
channel stereo system in your May is-
sue.

However, we have some doubts about
the concept of using staggered heads to
achieve the desired result. It would ap-
pear that if the four-track idea becomes
commercially popular, the staggered
head arrangement would become out-
dated even more rapidly than did stag-
gered heads for two-channel tape.

KarL C. Trionas
Fairborn, Ohio

The wrticle in question deseribes an
exrperinmental system awhich used tuwo
presently arailuble two-track heuds. It
wonld be possible fo combine «ll these
heuds in one housing. althouglh crosstalk
might be a problem. As umatter of fact.
there are some tape heads wsed in com-
puiers that have as many as « dozen
separate heads within a single housing.
—Editors.
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www.americanradiohistory.com
www.americanradiohistory.com

In ELECTRONIC COMPONENTS

Installs behind surbases

Lies under floor coverings

Conceals easily behind wallpaper Saves drilling in walls and wood

Use POLYSTRIP".. the new, easier way
to make low-voltage interconnections

Users find POLYSTRIP a time, money,
and headache-saver. The speed of
installing this flat cable results in
substantial savings. POLYSTRIP lies
under tloor coverings without causing
bulges; slips between wallboard seams,
behind moldings, through openings,
thus eliminating drilling or cutting walls
and woodwork. It fastens to finished
walls, ceilings and baseboards with
double-backed tape, doing away with
conduit and plaster-cracking hardware.
The many features of this new concept
in cabling make POLYSTRIP equally
valuable for new construction or
renovation.

PoLYSTRIP consists of unifermly
spaced flat copper econductors laminated

*POS-E-FLEX Connectors by The Thomas &
Betts Co., Inc., Elizabeth I, N.J.

July, 1961

with transparent plasties into a very
thin, flexible, flat cable. Already proved
in industrial electronics, it is now appli-
cable for hi-fi, paging, signalling and
alarm  systems, programming, wired
remote TV control.

INSTALLER'S KIT SAVES 47%

Assortment # 205 saves 479 over the
separate prices of items it includes.
Contains 75-foot rolls of both 3- and
d-conductor cable; 6 splicing and 2
wire Jead type eonnectors* for both 3-
and 3-conductor cable; 50-foot roll of
double-backed adhesive tape and 1
Stripping Tool.

International Resistance Company, 414
North 13th Street, Philadelphia 8, Pa.

Leading supplier to manufacturers of electronic equipment
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RESIDENT SCHOOL COURSES IN

LOS ANGELES AND NEW YORK CITY

C | Radio and Television

Servicing (V-3)

with Algebra, Physics
or Science

A ’ . » A [) ]
] ' .
[} ’ i
sk Length of
Course Qualifications Course
A | Advanced Electronic High School grad, with | Day 2Ya yrs.
Technology (T-3) Algebra, Physics Eve. 6% yrs. (N.Y.)
or Science 412 yrs. (L.A)
B | Television and General | 2 yrs. High School, Day 1%z yrs.
Electronics (V-7) with Algebra, Physics | Eve. 434 yrs. (N.Y.)
or Science 3 yrs. (LA)
2 yrs. High School, Day 9 mos.

Eve. 2V4yr( Y.)
s. (LA)

Transistors

Radio background

Eve. 3 mos.

E | Electro

Draftlng (V-11 V-12)

2 yrs. High Schoot,
with Algebra, Physics
or Science

Eve,
Basic: 1 yr.
Advanced: 2 yrs.

F | Color Television

Television background

Eve. 3 mos.

G | Audio-Hi Fidetlty

Radio background

Eve. 3 mos.

Compu
Prosramming (C-1)

College Graduate or
Industry sponsored.

Eve. 24 weeks

| Technicat

Writing (V-10)

High School Graduate

Eve.%% yrs.

e N.Y.))

L.A.

J TV Studlo Production
(5-1)

High School Graduate

Day 15 weeks
Eve. 45 weeks

Digital Computers

Electronics background

Eve. 3 mos. (L.A.)

Mathematics (P-0A)

Preparatory Math & 1 yr. High School Day 3 mos.
Physics (P-0)
M | Preparatory 1 yr. High School Eve. 3 mos.

N | Home Study
Courses

Choose from: Radio and Electronic Fun-
damentals, TV Servicing, Color TV, Tran-

sistors, and Automati
log free on request.

on Courses. Cata-

RCA Institutes is one of the largest technical insti-
tutes in the United States devoted exclusively to
electronics. Free Placement Service. Applications
now being accepted for next term classes in Los
Angeles and New York.

The Most Trusted Name
in Electronics
® RADIO CORPORATION OF AMERICA

f = = = = Send to the school nearest you
I RCA Institutes, Inc. pept. EWR-71
| Pacific Electric Building 350 West Fourth Street
| 610S. Main St,, LA. 14, Calif. New York 14, New York
: Please send me your FREE catalog. | am interested in the courses circled

below.
l AB CDETFGH 1 J KLMN
|
| Name. :
| Add (please print)

ress. :

: City. Zone. State

For Home Study Courses See Ad On Opposite Page
16

Demand for Electronics Manpower to
Exceed Supply in N.Y.C. Area

Greatest demand expected for electronics
technicians, engineers, and draftsmen.

DEMAND by 1964 for technical and skilled manpower for
the metropolitan area’s fast-growing electronics manu-
facturing industries will outstrip supply from present train-
ing sources by close to 1000, the N.Y. State Labor Depart-
ment's Division of Employment reported recently. This fore-
cast is made in “Manpower Requirements in Electronics
Manufacturing—OQutlook to 1964 in the New York Metro-
politan Area,” a 154-page report of a 1959 survey conducted
by the Division. Aim of the survey was “to give educators
and the industry itself guide-lines for planning needed occu-
pational training.”

Need for 9500 more employees—7200 for growth and 2300
for replacement—in 41 key occupations between 1959 and
1964 was predicted by the industry, the report shows. This
represents a 36 per-cent net rise in these occupations—
singled out for close examination because they require long
training or education, are important to defense production,
or employ relatively large numbers. In 1959 they made up
nearly half of the industry's 40,000 employment total in the
metropolitan area. The total has since grown to more than
44,000,

For the guidance of school counselors and youth the report
provides detailed job guides for 36 of 41 occupations: the
nature of each job, the required aptitudes, abilities. educa-
tion and experience, the lines of promotion, expected oppor-
tunities, and 1959 wage ranges,

Prospects for attracting some 1300 needed professional
employees—electrical, mechanical and industrial engineers.
physicists, mathematicians, and technical writers will depend
on the industry’s ability to compete with other demand in a
nation-wide labor market and cannot be predicted, the report
concludes.

Shortages are expected in skilled occupations common to
all metal-working industries and already in short supply—
tool and die maker, machinist and skilled machine tool oper-
ator: and in occupations unique to the electronics industry
which require training beyond the high-school level.

The report makes a "very tentative” estimate that the
supply of workers with post-high-school training in c'cc-
tronics will be about 500 short of the 1600 the industry
expects to need.

The survey showed community colleges and technical
institutes in the area ¢xpected to graduate about 8300 stu-
dents between 1959 and 1964, instead of the 6100 that con-
tinuation of the 1959 enrollment rate would have vielded,
“but many other industries will be competing for this trained
manpower.”

Most of the new jobs—4700 out of 7200-—are expected in
New York City, according to the report. Firms in Nassau-
Suffolk will add 1500, and in Westchester-Rockland, 1000.
Most of the needed replacements will be unskilled and semi-
skilled women. Because the industry is young. there will be
few retirements and deaths.

The five occupations expected to show the largest percent-
age increases are mathematician, physicist, technical writer,
electronics technician and first-class mechanical assembler.
The skilled jobs of mechanical inspector. machine tool oper-
ator, and electronics inspector will increase by about 50
per-cent,

Numerically. the greatest demand in the professional-tech-
nical field will be for electrical engineers, electronics tech-
nicians, draftsmen, and mechanical engineers: in the skilled
fields—the first class mechanical assemblers, machinists, and
first-class wirers.

The report includes detailed tables, by occupation and
locality, on employment and expected requirements by 1964
in the three branches of the industry : communications equip-
ment manufacture, electronic components manufacture, and

{ radio-TV-phonograph manufacture.

ELECTRONICS WORLD

www americanradiohistorvy com


www.americanradiohistory.com
www.americanradiohistory.com

1. You get the finest training-at-home
under the supervision of the RCA
INSTITUTES, experts in technical
training for over 50 years. The very
name “RCA” means dependability,
integrity, and scientific advance.

2. You get comprehensive training in your
choice of many complete up-to-date
Courses . . . including Radio and Elec-
tronic Fundamentals, TV Servicing,
Color TV, Transistors, Automation.

3. You get Theory, Experiment, and Service
Practice starting with the very first les-
son...a complete training package
throughout the course. No special
technical background is required.

Send for this

64-page Home

Study Catalog
FREE!

RESIDENT SCHOOL Courses in New
York City and Los Angeles offer com-
prehensive training in Television and
Electronics. Day and Evening classes
start four times each year. Detailed
infoermation on request. e

'RCA INSTITUTES, Inc. Home Stuty Sctaol

6 REASONS WHY
RCA TRAINING
IN ELECTRONICS

can be the smartest investment
you'll make in your entire lifetime!

4. You get prime quality equipment as a
regular part of your Course. . . equip-
ment that you keep and use on the
job. You never have to take apart one
piece to build another.

5. Voluntary Tuition Payment Plan.

You pay for each lesson only when you
order it. If you interrupt your course
at any time, for any reason, you owe
nothing more unless you resume. You
never have to pay for the whole course
if you don’t complete it.

6. You get top recegnition —

Graduates of RCA Institutes now
work for leaders in the electronics
field; many have their own businesses.
This record is true tribute to the high
quality of RCA Institutes training.

A Service of Radio Corporation of America Dept. EW-71
350 Waest Fourth Street, New York 14, N. Y.
Please rush me your FREE illustrated 64-page book ““Your Career in
Electronics,” describing your home training pregrams. No obligation.
No salesman will call.

NAM@ ...ttt iitiiee i ienrrenerreresraranasns Age......ee
please print

7 1 £ Y

L Zone. .... State. . .....iiianen

Korean Vets! Enter distharge date. . ... ... i iivierrneneccnnions
CANADIANS — Take advantage of thase same RCA courses at no
additional cost. No postage, na <ustoms, no delay. Send coupon to:
RCA Victor Company, Ltd., 5581 Royalmount Ave., Montreal 9, Quebec

Te save time, poste covpon on posicord.

For Resident School Courses dee Ad an Opposite Page

July, 1961
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NEW...Home TV Signal Amplifier

Model AT-6
ONLY

3475

LIST

TRANSISTORIZED

2
=
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<
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=
=
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300 AND 751 OUTPUT

DU—— g
v
£
)
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AC RECEPTACLE FOR TV

WINEGARD “BOOSTER-PACK"

Clears up snow, improves contrast,
adds miles to reception distance!

Here’s the most unusual (and most useful) home TV-FM
signal amplifier you’ve ever seen' Winegard “Booster-
Pack” utilizes new low noise, high gain transistor* to
give you a flat gain of 16 db on the low band and FM . ..
a flat gain of 14 db on the high band.
Shock-proof . . . full AC chassis with AC isolation trans-
former (not AC-DC). Draws only 1.2 watts ... cost only
27¢ per year to operate if left on continuously. No heat
radiation. Can be mounted on back of TV set, on baseboard,
in basement, attic, etc. Use ‘“Booster-Pack” as a single set
booster or as a home system amplifier for up to 6 or 7 sets.
(See right)
*Special transistor so new that this amplifier could
not have been produced until now.

No other amplifier under $80.00
has all these features!

® Gain: low and FMm: 16 db
High: 14 db
® |nput: 300 ohm
® Qutput: 300 ohm and 75 ohm
® Transistor*: Low noise, high gain

type

® Power Transformer: AC isolation
type

® Gain Control: 3-position switch

® AC Outlet: To receive TV set power

-

® Drives from 1 to 7 TV/FM sets plug
® (deal for color ® Precision Wiring . .. finest quality
® Power Consumption: 1.2 walts throughout

18

o USE IT AS A 'SINGLE SET’’ AMPLIFIER

]

»

16 DB
2% [o] cain

300 OHM
SYSTEM

8 DB to each set
DRIVES UP TO 6 SETS

8 DB to each set
DRIVES UP TO & OR 7 SETS

New! Winegard ''Six-Set”
SIX SET TV COUPLER ;

For connecting up to 6 TV sets to p
*-Booster-PPack’’ or to Winegard Powertron
antenna. 300 ochm input and outputs. Low
insertion loss, positive isolation between sets.

$7.95 List

ASK YOUR DISTRIBUTOR OR WRITE TO:

Winegard

n'd
\/
O
N ANTENNA SYSTEMS

WINEGARD CO., 3003-7 Kirkwood Ave., Burlington, lowa

ELECTRONICS WORLD
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how to get

a Commercial

FCC LICENSE

An FCC License,
Or Your Money Back!

Completion of the Master Course (both Sections) will pre-
pare you for a First Class Commercial Radio Telephone
License with a Radar Endorsement. Should you fail to
pass the FCC examination for this license after success-
fully completing the Master Course, you will receive a
full refund of all tuition payments. This guarantee is
valid for the entire period of your enrollment agreement.

Get This Handy Pocket
Electronics Data Guide

Free

Puts all the commonly used conversion factors, for-
mulas, tables, and color codes at your fingertips.
Yours absolutely free if you mail the coupon today.
No further obligation.

TO GET THIS FREE GIFT
MAIL COUPON TODAY

good training
doesn't cast . ..
it pays!

—— i |

get all three FREE!

Increase Your Technical Knowledge

Get a government license plus an understanding of such electronic
applications as computers . . . industrial electronics . . . radar . ..
communications . . . and many more.

Not For Beginners

Please inquire only if you really want to get ahead and to add to what
you have already learned in school, in the service, or on the job. Some
previous schooling or experience in electronics, electricity, or related fields
is necessary for success in Clevelend Institute programs.

Accredited by the Natlonal Home Study Council

Cleveland Instilute of Electronics

Desk RNS5 1776 E, 17th $2.  Cleveland 14, Ohio
Please send Free Career Information pre-
pared to help me get ahead in Electronics.
I have had training or experience in Elec-
tronics as indicated below.

Clevelond Institute Training Results in
Job Offers Like These...

ELECTRONICS.
TECHNICIANS:
RCA has positions for
technicians, field engi-
neers & instructor tech-
nicians to install, main-
tain, and teach military
radar, communications,
and fire control equip-
ment. Company benefits.

RADIO OPERATORS
& TECHNICIANS
American Airlines—Chi-
cago, Detroit, St. Louis,
Cincinnati and Cleve-
land — has openings for
radio operators and ra-
dio mechanics. Opera-
tors must have a 2nd
class FCC license and
ability to type 40 wpm.
Many company benefits.

CL_EVELAND INSTITUTE OF ELECTRONICS

[J] Military

[J Radio-TV Servicing
[J Manufacturing
)

Amateur Radio

In what kind of work are
you now engaged?

[0 Broadcasting

[J Home Experimenting
[ Telephone Company
[J Other

In what branch of Electronics
are yov interested?

Name

Address

Age

City

Zone State

1776 E. 17th St Desk RN55 Cleveland 14, Ohis RN55
July, 1961 ’ 19
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Latest Information

on the Electronic Industry

By ELECTRONICS WORLD'S
WASHINGTON CORRESPONDENT

ELABORATE COMMUNICATIONS SYSTEM USED IN "FREEDOM 7" SPACE FLIGHT—An assortment

of well-integrated communications equipment enabled Astronaut Cmdr. Alan B.

Shepard, Jr. to maintain perfect contact with ground stations during his

remarkable flight. His cockpit was equipped with ultra-high and high-frequency
radios, radar-recovery beacons, a command receiver, and telegraph code key. Three
3000-watt-hour batteries and a 1500-watt-hour battery, connected in parallel,
provided power. The u.h.f. link (voice) was the primary contact source. In addi-
tion, a telemetry system beamed to flight surgeons on land kept track of the pilot's
respiration rate and depth, electrocardiograms, and body temperature.

RADAR-SONAR SIGNALS SENT BY BATS UNDER STUDY BY NAVY—A natural radar-sonar

system, which it is believed tropical bats use to locate fish under

water, is now being surveyed by the Office of Naval Research. The project, part

of a biological orientation program, is intended to help scientists establish im-
proved concepts for developing advanced navigation, communication, and detection
techniques. The particular species under investigation, known as Noctilio leporinus,
apparently locate fish targets while flying over water and sending out ultrasonic
pulse emissions. During observations made recently in Panama and Trinidad by

Prof. D.R. Griffin, Harvard University, an ultrasonic detector and a small tape
instrument served to record the repetition rate of the bat's emissions.

LONG-RANGE SATELLITE RADAR TO BE BUILT FOR AIR FORCE—A §3,800,000 radio research
facility, employing a 120-foot wide saucer-shaped antenna with a surface

contour of unprecedented accuracy, is being built for the U.S. Air Force at Tyngs-
boro, Mass. for global communications and space studies. The research tool, lo-
cated on Haystack Hill, a short distance from Lincoln Laboratory’'s famed Millstone
Hill radar, will be used to probe the troposphere and ionosphere; also to study
the atmospheric irregularities that may limit radio antenna performance—how
narrow a beam can actually be produced and how accurately it can be aimed—simi-
lar in principle to the limits the atmosphere imposes on astronomical observations
with large optical telescopes.

ENERGY OF VENUS MEASURED AT SHORT WAVELENGTHS—Scientists of the Naval Research
Laboratory in Washington have been able to measure energy from Venus at the

very short wavelength of 4.3 millimeters. Believed to be the first time such
measurements have been made, the results are expected to resclve the question of
the surface temperature of the planet and might influence plans for future space
probes to Venus. Previous radio telescope measurements at wavelengths of about 10
and 3 centimeters placed Venus' temperature at 600 degrees F, hot enough to melt
lead. Later a temperature of 280 degrees was recorded using radio waves 8.6 mm.
long. Analysis of the new measurements may settle the question. In these tests,
the temperature of the radiation-emitting source is inferred from the power of the
noise received at any given wavelength.

IMPROVED RADAR BEACON TO EXPAND AIR TRAFFIC CONTROL CAPACITY—An air traffic
control radar beacon System employing side-lobe SuppressSion, an electronic

means of detecting and identifying aircraft within a range of 200 nautical miles,
has been adapted as a national standard. The new beacon will provide improvement
in present systems, expanding capacity to handle the future volume of air traffic.
Currently, beacon Systems use a rotating beam which transmits energy in other
directions causing aircraft to reply too often. The new feature corrects this
deficiency by preventing all airecraft, other than those within the main rotating

beam, from replying.

ARMY TESTING ELECTRONIC TECHNIQUES TO CHECK AIRCRAFT SAFETY—Electronic checkout
techniques, similar to those used in missile launchings, are now being

tested on Army aircraft to determine if the planes are safe for flight. Known as
project Alarm (Automatic Light Aircraft Readiness Monitor), the concept envisions
the use of strategically placed sensors to forecast, electronically, the condition
of various critical mechanical and structural components.

N
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SPECIAL INTRODUCTORY OFFER FROM GENERAL ELECTRIC

NEW

G- STOCK SAVER KIT
CONTAINS 14
CAPACITOR TYPES
THAT MEET 0%

OF YOUR TUBULAR
REPLACEMENT NEEDS

JUST

7%

A REGULAR
$35 VALUE

The capacitors with this handy kit are part of General Electrie’s new
line of “Service-Designed’ capacitors—each engineered and clearly
marked for range of capacitance and voltage requirements. No more
guessing or substituting for exact replacements. Save time and cost
of single-unit ordering and pickup. With vour Stock Saver Kit vou
can carry a minimum inventory and turn it into profits faster.

The complete “Service-Designed” line—especially designed for re-
placement sales—contains tubulars, twist-prong and miniature elec-
trolytie and paper Mylar* types. Reduce from 1.200 to 295 the types
needed to make all aluminum electrolvtie capacitor replacements.
Get vour G-E Stock Saver Kit, plus the most complete eatalog and
replacement guide ever published. from vour G-E capacitor

distributor. General Electric Company, Electronic Components
Division, Room 7149D, Owenshoro, Kentucky.

RECEIVING TUBES. CATHODE RAY TUBES - CAPACITORS
“"COMPACTRON" DEVICES . AUDIO ACCESSORIES

Progress /s Qur Most Important Product

GENERAL @3 ELECTRIC

&P ELecTRONICS
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LOADING

FOR

EFFICIENCY

4 [y
with the
TOP LOADED

WHIPS

NEW
A
STAINLESS STEEL

Model No. TLW-M

Important new advancement in auto-

motive whip design utilizes top
loading to raise radiating portion
of antenna to highest possible point.
Top loaded design also raises radia-
tion resistance to 52 ohms for perfect
mateh to coax cable, Im-

proved matchinR, increased

s ‘7 effective height of radiating
net portion, combined with the
higher mounting position on

vehicle (made possible by
reduced size of whip) add
up to brilliantly superior
performance. All these improved
features are for the first time avail-
able in a stainless steel whip less
1 than half size (only 50" overall).
Top loading polyethylene-coated coil
capsule is approx. same diameter and
permanently fused to stainless steel
section. Impervious to any climate;
extremely rugged. Complete with
chrome plated, single hole mounting,
top-loaded body mount and coaxial

receptacle.
Model TLW
Identical to above Model
s 37 TLW-M except complete
with standard 3" by 24
net threaded base stud, fitting
most  automotive mounts,
with gr without spring.
TELESCOPING
Model No. TLWT-M
Identical to Model TLW-M except

with telercoping stainless steel and
chrome plated brass whip
sections. Telescopes from 50
to 28" for eany gnnging.s I7
Similar in appearance to
standard AM auto broadcast net
whip, the Model TLW-M
may be used with Model
CPR Coupler unit as an

high efficiency antenna for both
Citizens Uand and AM Radio.
A
Model TLWT -

Identical to above Mndel
TLWT-M, except furnished 97
with standard 34" by 24 s
threaded stud, fitting most net

antomotive mounts, with or
without spring.

WRITE FOR COMPLETE LITERATURE,
SPECIFICATIONS ON voUR
LETTERHEAD DIRECT To

huqain, ¢
« Ay gain,
antenna products

3112% NO. 22n¢ ST, * LINCOLN, NEBRASKA

22

FREDERICK R. LACK has been named to the
newly created post of senior vice-presi-
dent in charge of
~research of the

. Sprugue Electric
Company.

% He joined the firm

in 1959 soon after his
retirement as vice-
president and direc-
| tor of the Western
4 Eleetrie Co. He had
heen associated with the Bell System
since 1911.

Mr. Lack received the 1959 EIA
“Medal of Honor"” for his many contri-
butions to progress in the electronics
industry. He has also served as president
of the American Standards Association
and was director of the Army-Navy
Electronics Production Agency for a
period during World War II

He is a Fellow of the IRE, a member
of AIEE, the American Association for
the Advancement of Science, the Amer-
ican Physical Society, and the Harvard
Engineering Society.

£ L4

2

DELCO RADIO DIVISION has announced
production of its 30 millionth radio,
manufactured just two weeks short of
the 25th anniversary of the Division.

Established May 1, 1936, the Division
began operations in Kokomo, Indiana
with some 400 employees. Average em-
ployment is now in excess of 4000. The
Division produced more than two mil-
lion car radios during 1960.

The 30 millionth radio will be dis-
played in the lobby of the Division's
new 125,000-square-foot research and
development building.

* L »
GENE K. BEARE has been named president
of Sylvania Electric Products Inc.. suc-
ceeding ROBERT E. LEWIS who resigned to
become president of Perkin-Elmer Cor-
poration . . . Cornell-Dubilier Election-
ics has established a market research
and product planning department under
the direction of GLENN A. DUSCH . . . MAR-
CEL G. DENERS has joined the field sales
promotion staff of Sprague Products
Company wheve he will assist distribu-
tors with their marketing problems . . .
JOHN T. HARTLEY has been named vice-
president. corporate marketing for Ra-
diation Incorporated . .. EARL TEMPLETON,
distribution sales manager of P. R. Mal-
lory & Co., Inc., has been elected one
of two representatives of the EIA on
the board of directors of the Electronics
Industry Show Corp. HAROLD BERSCHE,
distribution sales manager for RCA, is
the hold-over appointee ... HAROLD T.
NEAL has been appointed plant manager
for the electronics division of ACF In-
dustries, Inc. He was formerly asso-

www americanradiohistorv com

ciated with Cook Electric Compuny and

Stromberyg-Carlson . . . J. PENN RUTHER-
FOORD has joined Internutionul Resist-
ance Co. as executive vice-president. He
was general manager of Ruythecon
Co.’s commercial apparatus and systems
division . ., JAMES L. BERNARD, JR., presi-
dent and founder of Commmunication
Products Company. Inc. died recently.
His son, ROBERT W. BERNARD, has as-
sumed control of the firm.

* * »”
ELECTRONIC INDUSTRIES ASSOCIATION has
announced that while production of pic-
ture tubes, radios, and TV sets increased
in February after the January slump,
factory production and retail sales of
phonographs continued their downward
trend. Both mono and stereo units were
involved in the decline.

o & w
HARTLEY BOND has been appointed mar-
keting manager for the New Bedford
plant of Cornell-
Dubilier Electronics
Dirisioi.

In his new post,
Mr. Bond will be re-
sponsible for the
marketing of ce-
ramic capacitors. oil-
paper or film capaci-
tors, pulse networks,
delay lines, and filters.

He joined the firm in March of last
year after having served Generul Elec-
tric’'s semiconductor and capacitor de-
partments in various sales and mar-
keting capacities.

& & -]
SPRAGUE ELECTRIC COMPANY has set up
a Resistor Division in which all resistor
manufacturing, engineering. and mar-
keting activities will be consolidated at
the firm's Nashua, N.H. plant under the
direction of Richard K. Morse. . . . AlLL-
STATE ELECTRONICS, INC. and CENTRAL
ELECTRONICS, Dallas-based electronic
parts distributors. have merged. Both
firms specialize in industrial and service
accounts. . . . FIDELITONE, INC, of Chicago
has acquired JVM MICROWAVE COMPANY
of Brookfield. Ill. . . . SYSTEMS ENGINEER-
ING LABORATORIES INC. has been estab-
lished in Fort Lauderdale to produce
data systems for defense, space explora-
tion. and industrial uses. . .. The forma-
tion of AEROSPACE CONTROLS CO. has been
announced. Specializing in the develop-
ment and manufacturing of special in-
struments and controls for space travel
and related application, the new firm
has established headquarters at 602
Colorado Ave., Santa Monica, Calif. . ..
METHODE MANUFACTURING CORP. of Chi-
cago has announced its acquisition of
THERMO-CERAM, Addison, Ill. manufac-
turer of hermetic seals and standard

ELECTRONICS WORLD
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No mistaken identity or endless searching.
Parts are clearly pictured and labeted; re-
sistors are neatly mounted and identified!

" PACO Model C-25
IN-CIRCUIT CAPACITOR TESTER KIT

Reveals dried out, shorted, or open elec.
trolytics—in the circuit—with Paco’s ex-
clusive Capacity Dial. Instantly finds open
or direct shorted capacitors without re-
moving from circuit. Great time saver!

Specifications:

SIMPLE SEGUENTIAL TEST: reveals open or
shorted capacitors, including electrolytic types.
ELECTROLYTIC DIAL: indicates actual electro-
Iytic values while capacitor is in-circuit; any
electrolytic which yields a capacity reading on
Electrolytic Dial is automatically revealed as not
open or shorted,

ELECTROLYTIC TEST: indicates in-circuit electro-
Iytic capacity from 2 mid to 400 mfd in two
ranges; condenser is automatically proved non-
shorted and not open if Capacity Reading can
be obtained.

Model C-25: Kit, complete with PACO-detailed
assembly-operating manual. Kit Net Price: $19.95

Model C-25W: Factory-wired, ready to operate.
Net Price: 29.95

THIS COULD HAPPEN TO YOU...UNLESS

THE KIT YOU BUILD IS A PACO

COMPARE THESE

PACO FEATURES:

Step-by-step instruction book makes assembling a Paco Kit
foolproof! Paco gives you giant, fold-out diagrams on correspond-
ing instruction pages so you can see both at the same time.

PACO Model DF-90
TRANSISTORIZED DEPTH FINDER KIT

Protect your boat against shoals and
underwater hazards with this compact,
easy-to-read depth finder. Transistors pro-
long battery life, provide utmost accuracy
and portability. A boon to fishermen —
locates hard-to-find schools of fish. A low
cost safety device for every boat owner.

Specifications:
FULLY TRANSISTORIZED: 5 transistors, with a
low battery drain for extremely long battery life.

HIGH INTENSITY INDICATOR: for sensitive, accu-
rate response under all conditions.

FAST, EASY READINGS: made possible by means
of over-sized scale calibrated at one-foot inter-
vals from 0 to 120 feet.

Model DF-90: Kit, complete with PACO-detailed
assembly-operating manual. Kit Net Price: $84.50

Model DF-30W: Factory-wired, ready to operate.
Net Price: $135.50

PACO
KITS BY

FREE! COMPLETE ILLUSTRATEO CATALOG

Mail this coupon for the complete Paco catalog of electronic equipment kits,
including test instruments, measuring instruments, and high fidelity components.
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PACO Model SA-40
STEREO PREAMP-AMPLIFIER KIT

Assemble a superb home music system
with this true 40 watt stereo preamp-
amplifier. Unmatched flexibility, less than
0.5% distortion, and handsome design
make this the ideal component for music
lover and audiophile alike!
Specifications:

MUSIC WAVEFORM POWER OUTPUT: 25 watts per
channei (50 watts total).

RESPONSE: 30 cps to 90Ke, += 1.0% db
HARMONIC DISTORTION: less than 0.5% at 20
watts per channel output.

Model SA-40: Kit, complete with black and gold
case and PACO-detailed assembly-operating
manual................. Kit Net Price: $79.95
Model SA-4DW: Factory-wired, with black and
gold case, ready to operate. Net Price: $129.95

[ TS S Emn D D D D D S G D D S S

Paco Electronics Company, Inc., Dept EW?
70-31 84th Street, Glendale 27, L. I., N. V.

Please send me your complete illustrated catalog,
Name

Address

(011§ Zone ... State

f©PACOTRONICS, INC. 1961
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“Suddenly...true-to-life transmission
and all I did was change the mike”

New Sonotone Citizen’s Band mike reproduces with life-
like accuracy, screens out most unwanted sounds, and
insures audible broadcasts...eveninnoisy surroundings.

Now anyone, “CBers” and “hams” alike, can send sharper, clearer
messages. Just change to a new Sonotone CM-30 Citizen’s Band
microphone.

Another in the famous Sonotone Ceramike Series, the CM-30 equals
or surpasses in clarity many mikes costing twice as much. Sonotone
deliberately eliminated wasted frequency response...concentrated on
the range of the human voice (100-6,000 c¢.p.s.)...didn’t “spread thin”
over the entire spectrum. So Sonotone made the CM-30 far more sen-
sitive to the frequencies you use. Eliminated many unwanted noises,
too. Result: clear, life-like broadcasts; sensitivity of —49db. =2db.;
sharp, audible transmission.

You don't have to pamper the CM-30 either. It’s shock-proof, shatter-
proof, humidity-proof and heat-proof. The 6-foot coil cable is shielded.
The ceramic transducer is specially constructed to take punishment.
You'd have to pay a great deal more for another mike to get the pro-
fessional quality that Sonotone gives you for only $14.00 list.

Sonotone

Leading Makers of Cartridges » Speakers * Tape Heads + Mikes ¢ Electranic Tubes » Batteries

ELECTRONIC APPLICATIONS DIVISION
DEPT. P1-71, ELMSFORD, N. Y.
In Canada, contact Atlas Radio Corp., Lid., Toronto

VIO
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and special glass-to-metal header as-
semblies . . . HOFFMAN ELECTRONICS COR-
| PORATION has withdrawn from the TV
[ and stereo field to concentrate on mili-
| tary, semiconductor, and industrial
products.

CHARLES J. LUCY is the new manager of
market development of special products
for Corning Elec-
tronic Components,
a department of
Corning Gluss
Works.

In his new post,
Mr. Lucy will be re-
sponsible for the de-
velopment of new
products and mar-
the firm's line of tin oxide
resistors. trimmer capacitors, Fotoce-
ram printed cireuits, inductances, and
ultrasonic delay lines.

He joined the company in 1952 as a
research engineer and supervised the
development of fused silica and ultra-
sonic delay lines. He holds a B.S. in
electronic engineering from Massachu-
setts Institute of Technology.

kets for

| WORLD RADIO LABORATORIES, Council
Bluffs electronic distributing firm, re-
cently celebrated its 253th Anniversary
in the field with a reception and dinner
tendered by Radio Corporation of Amer-
ica, whose products WRL has been han-
dling for 23 of the 25 years.

Mr. K. B. Schaffer, sales manager for
RCA distributor products, presented a
plaque commemorating the event to Leo
L. Meyerson, president of WRL.

* & S

GRAYSON MERRILL has been elected to
the new corporate post of vice-president,
electronicsof Harris-
Intertype Corpora-
tion.

A former U.S.
Navy captain and
first technical direc-

tor of the Navy's
“Polaris” program,
Mr. Merrill has re-

signed as general
manager of the Astrionies Division of
Fairchild Engine and Atrplane Com-
puny 1o assume his new position.

He will have corporate responsibility
for the company's two electroniecs divi-

|sions. PRD Electronics. Inc, of Brook-
lyn and Gates Rudio Compuny of Quincy,
| Illinois.

& =
4 :

| HOWARD W. SAMS & CO., INC. is building
| an ultra-modern, 200,000-square-foot
building on a forty acre site at West
62nd and North Guion Road in Indian-
apolis to house alt divisions of the firm.
|C0mplelion is scheduled for March of
| next vear. ... GULTON INDUSTRIES' Alka-
| line Battery Division has moved from
Lodi, N.J. 1o new consolidated headquar-
ters at Metuchen, N.J. ... TITAN TRANS-
FORMER COMPANY has moved into a new
12,000-square-foot manufacturing plant
at 229 Binney Street, Cambridge, Mass.

. REFLECTONE ELECTRONICS, INC. has
begun operations in its new two-story

| (Continued on page 89)
ELECTRONICS WORLD
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LAFAYETTE is America's C

Ship

, to
‘ Shore

\:

Complete with Leather
Carrying Case, Earphone.
Antenna, Batteries, and Crystal

LAFAYETTE HE-20A
Deluxe CITIZENS
BAND TRANSCEIVER

Now With Added Deluxe Features—

® Calibrated "S"

Meter
® Built-in 12 Volt Power Supply
) for Mobile Use e Complete with Matched Crystals for Channel 9

® Pi-Network for Greater Power Output
® 14 Tube Performance, 3 Diodes

Complete 'Por!able Communications ff)r Everyone NO LICENSES,

LAFAYETTE

-TRANSISTOR

CITIZENS BAND

“"WALKIE TALKIE”

itizens Band Headquarters

TESTS OR S
AGE LIMITS

= Construction
Work

42200000 :
2 fO.r igigi

e Completely Wired—Ready to Operate

o Fully Transistorized — 9 Transistors plus 1 Diode

e Uses Inexpensive Penlight Batteries e No License, Tests or
Age Limits e Comes with Leather Carrying Case, Earphone, An-
tenna, Batteries and Crystals

As simple and easy to use as the telephone—and twice as handy. Receives
and transmits up to 7 miles under favorable. conditions, or 1.5 miles under
average conditions. Weighs only 18-0z. and slips into your pocket. Push-to-
talk button operates built-in speaker as sensitive microphone.

For
Farming

A

MADE IN U.S.A.

A highly efficient 2-way communications system operating over a distance
of up to 20 miles or more depending on terrain. Features 4 crystal.controiled
transmit positions and 4 crystal-controlled receive positions. Tupeable
superhet receiver covers all 23 assigned channels. Other highlights include
dependable push-to-talk ceramic mike & relay, adjustable squelch control,
automatic series gate noise limiter and ifluminated dial.

LAFAYETTE

SUPERHET Citizens Band TRANSCEIVER

® Completely wired—Not A Kit @ 5 Crystal-Contrelled Tr@nsmitting Positions
L] Tungable Receiver Over Full 23 Channels ® High Output Crystal
Microphone @ Complete with Transmitting Crystal for Channel 9

A compact, precision transmitter and receiver caovering up to a 20
mile or more radius, depending upan conditions. The HE-15A features
an effective full-wave variable naoise limiter, RF jack on front panel,
planetary vernier tuning, S-prong microphone jack for easy relay ad-
dition, and 12 tube perfarmance from 4 dual-function tubes, 2 single-
function tubes, 2 rectifiers.

CITIZENS BAND MOBILE ANTENNA
The Scoop Buy for Citizens Band Mobiles

® Chrome Swivel Base @ Stainless Steel
Spring @ 102V2" Stainless Steel Whip for
Optimum 11-Meter Performance

Chrome swivel ball mount base designed for mount-
ing on any surface. Stainless steel spring holds rod
in properly adjusted position and prevents rod dam-
age from shocks and blows. Stainless steel whip
for maximum resiliency and strength.

W e

HE-19 Telescoping Whip Antenna . Net 3.95
] wioe w vsa T B SRR U g
HE-B0OWX LAFAYETTE ALL-IN-ONE NEW! LAFAYETTE RADIO FIELD INDICATOR ¥

® Continuously Indicates Transmilter Output
® Rugged 200 ua Meter Movement

® Requires No Electricity, Batteries or A AMust
Transmitter Connection for All

Check the performance of marine,

mobile or fixed transmitter. Features Ham

a 200 ua meter movement with vari- and

able sensitivity control. Earphones
can be plugged in for an aural check
of output. Antenna extends from
3%" to 103%”. Magnet on bottom
plate allows easy mounting on car
dash or metat surfaces. Size, less
antenna, 3law, 214H, 2"D.

Operators

6.95

E' A Y E"T"TE
)R A DI O

) iy

PLEASE INCLUDE SHIPPING CHARGES WITH ORDER

165-08 LIBERTY AVENUE, JAMAICA 33, N. Y. OTHER LOCATIONS

NEWARK, N.J. BRONX, N.Y.

NEW YORK, N.Y.
24 Central Avenue 542 E, Fordham Rd.

100 6th Avenue

PLAINFIELD, N.J.

BOSTON, MASS.
139 W. 2nd Street

PARAMUS, N.J.
110 Federal Street

182 Route 17

wwWw americanradiohistorv com
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G, . INCOMPROMISING ENGINEERING

BEST BUYS IN SERVICE INSTRUMENTS: everything from Scopes to Probes

>
o
=3
2
=
1
Peak-To-Peak <
VIVM =232
0C-5 MC & tUni-Probe®
5" Scope X460 Kit $29.95
KIt $79.95 : @ Y Wired $45.95
Wired $129.50 A VIVM =221
Also Avail.~5" Push-Pull Scope 2425 Kit $25.95

Kit $44.95 Wired $79.95 wired $39.95

L
FYY e
ol e @

6 0GQVOOO0VOBL o

o ittt @

Dynamic Conductance

Tube & Transistor Tester 2666

Kit $69.95 Wired $109.95
Complete with steel cover & handle

e »
e 8 &
88g50%°

TV.FM Sweep Generator
& Marker =368

Kit $69.95 wired $119.95

NEW Metered

Variable

Auto-Transformer

AC Bench NEW Extra-Low-
Supplies: Ripple 6 &
21073 (3 amp.) 12 volt

Kit $35.95 Battery

Wired $47.95 Eliminator

21078 (7v2 amp.) & Charger 21064
Kit $42.95 Kit $43.95

Wired $54.95 wired $52.95

NEW AC
Volt-watt
Meter #260
Kit $49.95
wired $79.95

1350 Combinations!
Series/Parallel R-C
Combination Box #1140
U.S. Pat. No. 2954518

Kit $13.95 Wired $19.95

An original. ex¢lusive EICO product
cesigned an¢ manufactureg in the
U.S.A, (Patents Pending}

TRANSIS:
TORIZED

Stereo/
Mono
4-Track
Tape
Deck
Wired
Model
RP10OW
$395.00

O amom ®
Semikit -
Model q

| B O
RP100K
Electronics in Kit form $289.95

NEW FM-AM Sterec Tuner ST96
Kit $89.95 Wired $129.95 Inc. FET

NEW 70-Watt integrated
Stereo Amplifier ST70

Kt $94.95 Wired $149.95

e @ '-e'rﬁﬁ{.

NEW 40-watt Integrated
Stereo Amplifier ST40

Kit $79.95 Wired $129.95

Bookshelf Speaker System HFSI
Kit $39.95 Wired $47.95

¥ 929

g/i

so-wm CW Transmitter %720
U.5. Pat. No. D-184776
Wired $119.95

NEw 60-watt CW Transmitter =723

Kit $49.95 wired $79.95
-

TS ANO '”"n

| =

t E1C0. 33

120 Send free 3
| Oistributor sanage cataiog &

Kit $79.95

Over B0 unique
ptoducts to
choose from!

O0N. Bivd., | . c. J‘IY— _EVIT‘—'

0 Send F,
Mode L’e Schematic of

|

s l
end new 36.

| for which | e"l;?ge GUIDEBOOK TO HI. F'i'

i Postage & hang osg 25c for NEW DeLuxe

Name. i Citizens Band Transceivers:
. 1 #770:117 VAC—

Address v } Kit $69.95 Wired $99.95
City I =771:117 VAC & 6 vOC,°
- Zone . State ) =772:117 VAC & 12 VOC*—

T —— -_— Kit $79.95  Wired $109.95
Listen to the EICO Hour, WABC-FM, N. Y. 95.5 MC, Mon.-Fri., 7:15-8 P.M.

26

.

O,DQ'HE‘L_J a"

Universal Modulator Oriver #730
Kit $49.95 wired $79.95
Cover E-5 $4.50

Citizens Band Transceivers:

#760:117 VAC—
Kit $59.95  wired $89.95

#761:117 VAC & 6 VOC,*

£762:117 VAC & 12 VOC' —~

Kit $69.95 wired $99.95

Add 5% in the West

www americanradiohistorv com

1961 by EICO, 3300 N. Blvad,, L.

Grid Dip Meter #710

Kit $29.95 Wired $49.95

Dver 2 MILLION EICO instruments in use. Compare E1CO side-by-side critically with products selling for 2 or 3 times more.
Buy your EICO right '‘off the shelf" from 1500 neighborhood dealers coast to coast, most of whom offer budget terms.

ﬁ BEST BUYS IN CITIZENS TRANSCEIVERS AND TRANSISTOR RADIOS

*Including Posi-Lock®
Mounting Bracket

(rar. pEmo.}

Transistor Portable Radi¢ RAG
Kit $29.95 Wired $49.95 Incl. FET

ILC 1 NY,

ELECTRONICS WORLD
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FECENT articles in a number of
R consunter publications have called
atlention 1o a new type of appliance
-the “electronic’™ air purifier. Many ol
our readers have been queried as to
how and what electronics does to
cleanse the air and how some ol 1he
advertising claims of the various manu-
facturers jibe with the actual facts. To
answer these questions and to ¢lear up
some of the conlusion aboutl electronic
air filvers, negative ionization. ultravio-
let "germ killing.” and similar devices.
we present here a laetual account of 1he
role electronics plays in air cleaning.

Elecirostatic Precipitation

Every service 1echmician has noticed
that an unusual amount of dust tends
1o collect on Lhe face of pieture tubes.
This is due to the cleetrostatic charge.
resulting from voltages usually over 10
kv.. which attraets dust partieles 1o the
tube glass. The same principle of clee-
trostatic attraction is used in the pre-
cipitation devices which have long been
installed ir‘ industrial chimneys and
i

S 1’
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other places 1o collect dust particles. In
many cities local ordinances require
smoke producers to install such preeipi-
Lation devices in order to keep air pol-
Iution to a bearable minimum.

Such a deviee is nothing more than a
collection of elecirostatically charged
plates which attrael particles from the
air flowing beiween these plates. If the
plates have a positive charge, only nega-
tively charged pariieles are atiracied
to rhem while those pariicles which al-
ready contain a positive charge, or have
no charge at all. would he carried along
in the air stream. To altraclt as manv
particles as possible. they are usually
first passed through an cleclrostatic
field so that. when the air reaches the
collector plates, all particles will have
a charge of the opposite polarity and
will be attraeted to the plates,

A simple precipitation sysicm s
shown in Fig. 1. Note that groundesl
plates are located between the charged
collector plates 10 coneentrate the posi-
tive clecthrostatic fickl and increase the
efficiency ol the deviee, The first eharg-

ing field is a thin wire located in the
incoming air stream to generate a
strong field without offering much sur-
lace to which particles could cling.

This system has several advantages
over a mechanical filter. the foremost
being its ability to collect very small
particies which would pass right
through a conventional filter. The see-
ond advantage is that electrostatic
plates otfer very little resistance 1o the
air flow. A third advantage is the ease
ol cleaning the collector plates and the
long life of 1he electrostatic filter.

Negative lonization

Recent medical research has shown
some 1'elationship between the presence
of negative ions in the air and human
well-being. Ions exist in free air every-
where; some ol these have a positive
charge while others carry a negalive
charge. Some medical studies have
shown that a preponderance of negative
ions appears 'o be benefieial. Just how
these negative ions benefit us has not
vel heen established. Tests condueted at

AIR

PURIFIERS

The truth about inexpensive ‘“‘electronic’ air purifiers
for the home, along with some really effective methods
of room air cleaning as well as negative-ion generation.

www.americanradiohistorv.com

By WALTER H. BUCHSBAU

Industrial Consultant
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several medical institutions indicate
that persons suffering from hay fever,
asthma, nasal sensitivities, and a host of
similar respiratory trouhbles appear to
get some relief when the number of neg-
ative ions is greater than the number of
positive ions. The effects of negative ions
appear to be confined to the respiratory
system, the heart. and the bloodstream.
In general. breathing appears to be
easier and the patient experiences a
sense of well-being.

One theory points to a triggering ac-
tion which the negative ions might have
on increasing the oxygen content of the
blood. Another theory has it that nega-
tive ions attach themselves to irritating
particles, such as pollen, and produce
some reliel in the process.

At the time of writing there is no defi-
nite medical opinion and certainly no
universally accepted clinical evidence
concerning the benefits of negative ions.

e ? ) -
g N/ AIR

—_— ] T .
” 4 o FLOW

P MOTOR -
AN

N B | N
H 7 N

f/
GLASS FIBER ULTRAVIOLET
FILTER LAMP

Fig. 2. Arrangement employed in inex-
pensive “‘electronic” home air purifiers.

As a matter of fact, some have criticized
the experiments performed with nega-
tive ions as having limited validity be-
cause of the absence of adequate con-
trols in the experiments, the difficulty
in taking measurements and judging
the effects, as well as psychological pre-
conditioning both hy the persons con-
ducting the experiments and those
serving as “guinea pigs.” It is only safe

28

COLLECTOR PLATES

Basic electrostatic precipitation system used in homes and in industry,

to say that, in some instances, an in-
crease in the numher of negative ions in
a room may alleviate discomfort from
hay fever and pollen allergies and muy
tend to make the patient “feel better.”

Fig. 3. Westinghouse ‘‘Precipitron’’

Ions are produced by an electrical dis-
charge in the air. Lightning generally
produces large gquantities of ions and
arcing or corona, heing miniature light-
ning in effect, are therefore also ion
producers. In commercial equipment,
corona from negative high-voltage
sources or simply a strong negative field,
such as that used in an electrostatic pre-
cipitation system, produce the extra
negative ions.

Ultraviolet Radiation

Many of the so-called “electronic air
purifiers” contain ultraviolet lamps
which are claimed to provide a host of
henefits, including germ killing, filtering
of the air and. according to some adver-
tising copy. even the production of neg-
ative ions. The operating portions of a
typical. inexpensive unit are shown in
Fig. 2. Unless the Madison Avenue “in-
ventors” have revolutionized the state
of physics and medicine hevond that

www.americanradiohistorv.com

taught in universities, ultraviolet radia-
tion does not generate negative ions di-
rectly nor does it have any filtering
action.’

Ultraviolet radiation has a wave-
length considerably shorter than that of
visible light. When certain microorgan-
isms are irradiated with ultraviolet
light the effect is believed to be similar
to that of "cooking” them. This effect
has been used for many years to reduce
food spoilage and improve the steriliza-
tion of toilets and other sanitary devices,
but no claims have ever been supported
by scientific data pointing to its effec-
tiveness in air purification or negative-
ion generation.

Present medical research. including
recent extensive studies at the Rocke-
feller Institute, indicate that ultraviolet
radiation does not kill typical virus cul-
tures nor does it seem to affect a num-
ber of other microorganisms. There is
no clinical proof that cold germs, a type
ol virus, have ever been killed or even
retarded in their reproduction by ultra-
violet irradiation.

To further limit the much touted
benefits of the ultraviolet lamps used in
most inexpensive “‘electronic” air puri-
fiers. we should consider the length of
time microorganisms are exposéd in
such a device. One of the most widely

vtilized for ducit-type installations.

advertised “electronic” air purifiers has
a capacity of ahout 15 cubic feet of air
per minute. If we consider the internal
space in which ultraviolet light irradi-
ates the air stream to be approximately
one cubic foot, any germs in the air
stream moving at 15 cubic feet per min-
ute are exposed to ultraviolet radiation
for only about 4 seconds.

Clinical experiments conducted at the
Rockefeller Institute indicate a killing
time from 5 minutes to hall an hour for
most strains of bacteria, even when sub-
jected to very intense and concentrated
ultraviolet irradiation. It thus seems
doubtful that the ultraviolet lamps in
home air purifiers can do more than give
a weak tan to the bhacteria passing
through. However, a lethal dose may hit
those unhappy bacteria which are

"It is possible for ultraviclet radiation to produce
negative jons Indirectly by the use of negatively
charged copper screenink around an ultraviolet lamp.
This screcnin® is flash-plated with silver then gold.
Electrons that are ejected from the metal produce
negative ions.—Editors.

ELECTRONICS WORLD
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trapped in the mechanical filter--a com-
ponent of most of these air purifiers.

To sum up. ultraviolet radiation does
not contribute substantially to air puri-
fication nor to the production of nega-
tive ions. Inexpensive ‘electronic”™ air
purifiers which feature a mechanieal fil-
ter and ultraviolet lamps cannot provide
very effective electronic™ air filtering.

Inexpensive “Electronic” Purifiers

Appliance stores. drug stores. and
even supermarkets now sell inexpensive
“electronic™ home air purifiers which
are promoted on the hasis of their al-
most unbelievable benefits. This author

to the family laundry during drying.)

A second benefit is that the air is
passed through a mechanical dust filter.
This is the same type of glass fiber dust
filter used in air conditioners and is
quite effective in trapping large dust
particles, dirt, and the larger particles
in tohacco smoke. If this filter is cleaned
frequently, its use will result in a reduc-
tion of common household dust and will,
to that extent. purify the air, The usec of
a [an further helps in creating the effect
of purer air in a room because the fan
tends to homogenize and circulate the
otherwise stale air. Fine particles of
smoke and dust are mixed into the air

has examined typical devices of this  so as to avoid their concentration. This
st TRANSE ORMER
L om . MIGH VOLTAGE
/)— -]
- o orf = RECTIFIER TD PRECIMTRON
o ceLL
H wASH 4 o
s > ne
* SOLENOID
VALVE INDICATOR BALLAST |
RECEPTACLE uonT RYT L AN | GROH
$3 sz FuSE 1 SOCKET THAY CASE
— —&—o0—0o~ ob-rho—o o L
LEGEND -
.4 S1 -PRMARY ON-OFF-wWASH SWITCH

| 52 INTERLOCK SWITCH ON PH-124 B PH-244
53+ NTERLOCK SWITCH ON PH:244 ONLY
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€0 CYCLES

R VOLTAGE CONTROL ReEOSTAT

R2- G VOLTAGE BLEEDER RESISTOR

FUSE | 38G-54 | 3aG-6a
- 4
SALLASY.'- ™w -+_
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| zov | 2ov |

LAMP

Fig. 4. Circuit of “*Precipitron™ showing use of step-up transformer and rectifier.

o

Fig. 5. Removal of the collector-plate assembly in the ‘‘Precipitron™ unit.

kind and after some tests has arrived at
the following conclusions.

If ultraviolet lJamps are considered an
electronic device, then fluorescent lights
should also be so labeled and we should
be proud of our kiichens, homes. and
offices with their “electronic™ lighting.
In the accepted meaning of the word
“electronic.” however, these particular
home air purifiers do not qualify as
“electronic devices.”

Some definite benefits are obtained
from such home air purifiers. which
usually include one or two small ulira-
violet lamps, a mechanical dust filter,
and a small circulating fan. First, the
ultraviolet lamps, in addition to the ul-
traviolet radiation. also produce a small
amount of ozone, This serves as a de-
adorizer. There are some, however, who
may find the slight smell of ozone a little
disagreeable. (These lamps, by the way,
are similar to the types sometimes used
in home dryers to impart a fresh smell

July, 1961

helps in many instances to create the
feeling that the air is fresh and pure.

The third major advantage is purely
psychological. The presence of an air
purifier which has been advertised as
providing great benefits, coupled with
the reassuring purr of the fan and the
motion of air, often gives hay fever suf-
ferers the feeling that something is be-
ing done to alleviate their misery and
therefore tends to minimize the symp-
toms of their actual allergy. It is a well-
known medical fact that many allergies
are based on psychological rather than
physiological grounds.

Now, let's consider the truly clec-
tronic and really effective air purifiers
which are currently available for use in
the home.

Effective Air Purification

Regular room air conditioners provide
a surprisingly efficient degree of air pur-
ification. During the summer, when
high humidity reqguires the use of air
conditioners. the removal of moisture
itself eliminates a very large percentage
of pollen and other small particles which
are trapped by the mwisture. The me-
chanical air filter, with which all air
conditioners are equipped. further aids
in the reduction of household dust. The
one shortcoming of air conditioners is
that they will not really eliminate stale
air or rather the components of stale
air such as gases, which cause the un-
pleasant odors, or the small particltes of
tobacco smoke which, in a recirculating
air conditioning system, become distrib-
uted within the room and eventually
cause irritation of the eyves and nose.

The most efficient way to air condition
a house is to do it with a ducted system
which keeps the entire structure at the
desired temperature and humidity. In
many maodeirn homes this same system
of ducts is used in the winter to heat the
house. Such a duct system offers the
ideal place in which to install an elec-
tronic precipitation system.

Among the currently available units,
Westinghouse offers two maodels of its
“Precipitron” which are especially de-
signed for installation in the heating

Fig. 6. The Emerson “lonatar™ electrostatic air purifier and negative ionizer,
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and air conditioning duct system. Such
a device. properly installed, will reduce
house dust dramatically, It will also
tend to collect such small particles as
pollen, bacteria, and even some types of
virus. It is a good way to produce pure
air, summer and winter. Fig. 3 shows
the Westinghonse Model PH-124 which
is designed with sufficient capacity to
service a 6-7 room house. This unit con-
tains, as a special built-in feature, a con-
nection for water inlet and drain so that
the collector plates can be cleaned peri-
odically with hot water. Anoptional fea-
ture includes an automatic solenoid
valve which is turned on at intervals to
clean the filters automatically. To get
an idea of the circuitry involved, Fig. 4
is a schematic diagram of the Westing-
house “Precipitron.” Note that the volt-
age is obtained from a 60-cycle trans-
former amnd a selenium rectifier. The
collector plate assembly itself is shown
in the photo of Fig. 5. Different models,
1o accommuodate different ducting and
provide different capacities. are avail-
able.

For those seeking the advantages of
a precipitation system without install-
ing it in the duct system. Enierson pro-
vides a reasonably priced model. Fig. 6
shows this firm's “Ionator” which com-
bhines a precipitation system with a neg-
ative-ion generator. The circuit of Fig.
7 indicates that the high voltage re-
quired for the system and for the ion
generator is obtained from an r.f. power
supply reminiscent of the high-voltage
power supplies in some early TV receiv-
ers. The 5016 power tube is connected
as an 18-ke, oscillator and provides high-
voltage power to two 1X2B rectifier
tubes. Plus 6 kv, is used for the wire
which charges the ions before they enter
into the electrostatic filter, The filter
plates themselves are connected to the
—6 kv, source. This polarity has been
adopted so that negatively charged ions
will not he trapped by the negatively
charged filter. To add to the supply of
negative ions in the room, a --3 kv. neg-
ative-ion gencrator is installed in the
air flow after the electrostatic filter.
The Emerson unit also contains a me-
chanical filter, as can be seen in the
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Fig. 9. Air flow of the Honeywell unit,

bloclk diagram of Fig. 8 which shows the
over-all air flow of this unit. Aside from
the interesting electronic circuitry of
this unit, the “Ionator” has been found
to be extremely effective.

A source of negative ions is also in-
cluded as an optional feature in some
models of Philco air conditioners. The
“lIonatron™ is a complete system which
can be installed on every 1960 Philco air
conclitioner as well as on some of the
1938 and 1939 models.

As previously stated, a true precipita-
tion system can filter out even very
small particles, but it cannot remove
gases from the air. To take care of such
odors, a chemical filter may be used.
Most offensive odors are due to gases.
such as sulphur dioxide, and activated

www americanradiohictorv com

charcoal filters have the ability to
“trap" these gases chemically. Some re-
cent models of air purifiers, designed
for kitchen range hoods, include char-
coal filters and/or ozone-producing ul-
traviolet lamps and may. therefore, be
effective in removing some Kkitchen
odors.

As of now, only the Minneapolis Hon-
eyicell “Electronic Air Cleaner” com-
bines the precipitation system with an
activated charcoal filter. as shown in
Fig. 9. Air is first cleaned by precipita-
tion and then pulled through the char-
coal filter. This is a portable unit which
opens like a suitcase to permit replace-
ment of the charcoal filter and cleaning
of the collector plates, See Fig. 10. When
only the precipitation action is required,
the charcoal filter can be removed and
then the fan is capable of circulating
150 cubic feet of air per minute. Fig. 10
also shows the location of the high-
voltage power supply with the rectifier
cartridge and bleeder resistor just below
the fan. A safety interlock opens the
primary power circuit when the case
is opened,

Conclusion

To the factual material concerning
air purifiers, the author would like to
add the results of an informal poll he
recently conducted among eight elec-
tronic engineers who are hay fever suf-
ferers. Air conditioning helps six who
suffer from allergies to plants blooming
in the summer. All eight experienced
various degrees of relief in a room in
which an effective precipitation system
had been operating for several hours.
One reportedd that., surprisingly, he
found relief with one of the inexpensive
pseudo-electronic devices. The other
seven promptly classified him as a neu-
rotic whose allergy was only imagined,
at best.

Il any conclusion can be drawn from
this little survey, it might be that an
effective precipitation device will defi-
nitely help in the case of airborne al-
lergies. As for the benefits of a mechani-
cal filter. ultraviolet lamps. and a fan
—1try them and decide for yvourself.

Fig. 10. The Honeywell air cleaner
is shown here with its case opened
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places a premium on CB equipment

performance. Unless your mobile and
base station transceivers and antenna
systems are all working at peak efficien-
cy, the communication range will be
seriously restricted. A knowledge of
transmission-line theory and antenna-
matching procedures can be very help-
ful to the CB operator who secks top-
nolch results.

The most convenient location for a
transceiver is seldom a good place for
an antenna. Consequently, these two
items are usually interconnected with
an r.f, transmission line, an undesirable
parasite which contributes nothing to
the signal. As a matter of fact, no matter
how well a line is constructed, a meas-
urable amount of the power which is
fed into one end never reaches the other.
This power loss is caused mainly by the
series resistance of the two conductors
which make up the line and by the leak-
age resistance of the insulation between
them. Obviously, it pays to use as short
a feeder as possible, in order to mini-
mize power waste.

Solid dielectric coaxial cable is most
often chosen for CB installations. Less
efficient than twin-lead or open-wire
line, coax is preferred because it pro-
vides shielding, has little radiation loss,
and is more convenient to work with.
Coax may be buried in the ground, run
through metallic conduit. or taped to a
steel mast without affecting its electri-
cal characteristics.

Although CB transceivers are usually
designed to work into 52-ohm cable, 75-
ohm coax may be used if the antenna
has a feedpoint resistance of this value.

THE FCC's five-watt input restriction

Impedance Matching

The impedance rating of coaxial cable
is determined by the ratio between the
inside diameter of the shield and the
outside diameter of the inner conductor.
Thus. two cables, one thick and the
other thin, may have exactly the same
characteristic impedance. However, in
order to maintain the correct diameter
ratios, the center conductor of the thin
cable must be much finer than the
center conductor of the thick cahle. Re-
sistive losses. therefore. are greater in
the thin cable than in the thick one.
Whether vou decide to purchase light
or heavy coax depends on how much
money you wish to spend and upon how
much loss can be tolerated at your par-
ticutar installation. The characteristics
of four popular cables are given in Table
1 to help vou make a suitable choice.

Maximum transmission efficiency oc-
curs when a pure resistance is connected
across the antenna end of the coax which
matches the impedance of the cable.
(This assumes that the output imped-
ance of a CB rig is purely resistive.)
52-ohm cable. for example. requires a
52-ohm terminating resistance while 75-
ohm cable works best with a 75-ohm
resistance.

Fig. 1 graphically shows how line loss
is increased by improper termination. In
Fig. 1A a CB transceiver with 3 watts
output is connected to 100 feet of RG-
58/U cable which is terminated by a
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IMPEDANCE MATCHING
CB ANTENNAS

By HARTLAND B. SMITH, 19w1375

Don’t waste power by mismatching your CB transceiver.
Here are practical suggestions for improving performance.

non-reactive composition resistor. A
composition resistor is employed bhe-
cause, unlike a wirewound unit, it has
practically no inductance or distributed
capacity. For our purpose, it may be
considered as a pure resistance, Under
the matched condition depicted in Fig.
1A, 1.94 watts of r.f. power reach the
resistor. The balance of the transceiver's
output is swallowed up by the cable.

A drooping ground-plane antenna has
a feedpoint resistance of 50 to 55 ohms.
If a 27-mc. antenna of this type is con-
nected to the cable in place of the 53.5-
ohm resistor, the curves of Fig. 1A will
remain substantially unchanged.

In Fig. 1B, a 267.5-ohm terminating
resistor is used. Since 267.5 ohms is five
times the characteristic impedance of
the cable. the line is no longer correctly
terminated. As a resutt of this 5 to 1
mismatch, some of the energy which
reaches the resistor is reflected back to-
ward the transceiver. \When the re-
flected energy arrives at the fransceiver
end of the cable. it joins with new power
being supplied by the transceiver and
returns to the resistor. Each time re-
flected energy traverses the feedline it
must overcome the loss resistance of the
cable. In the process, a significant
amount of power is wasted. As a matter
of fact, in Fig. 1B only 1.31 watts are
available at the resistor. More than half
of the transceiver's output, 1.69 watts, is
wasted in the feedline because of the
extra trips made back and forth by the

travelling wave of reflected energy.

Fig. 1B shows what happens when the
right transmission line is hooked to the
wrong antenna. The situation depicted
is approximately equivalent to using
53.5-ohm coax to feed a 27-mc. folded
dipole (Fig. 3D). Often employed by
radio amateurs, the folded dipole is not
recommended for CB use because it is
incompatible with coax.

In Fig. 1C the terminating resistance
is only 10.7 ohms. Line losses are the
same as in the previous example, be-
cause the ratio between the line imped-
ance and the terminating resistance is
again 5 to 1. A mismatch of this magni-
tude will occur if coax is connected di-
rectly to the driven element of a beam
antenna (Fig. 3F) instead of through
some form of impedance-matching de-
vice.

The current and voltage curves of Fig.
1A are smooth. Although there is a slope
to the right denoting a power loss, no
undulations or peaks and valleys are
visible. The standing-wave ratio (s.w.r.},
which is the ratio hetween a voltage or
current maximum value to an adjacent
minimum value, is, therefore, said to
be 1 to 1.

In Figs. 1B and 1C the voltage and
current curves show rather large fluc-
tuations. The maximum values or peaks,
more correctly referred to as loops, are
5 times as high as the adjacent troughs,
or nodes. The s.w.r. is 5 to 1.

The power curves of Figs. 1B and 1C

Table 1. Power losses for the most commonly used coaxial cables
when properly matched and when mismatched by 5 1o 1. See text.

TYPE |CHARAC. IMP.' DIA.|PWR. LOSS/100’| PWR. LOSS /100’ COST
{ohms) | 127 me, 121 swerd | (27 me, 531 sawerd 1100 f.)

RG-8/U 52 .405" 19.75% 38.4% $11.90

RG-11/U 75 405" 18.75% 36.9% | s1.00

RG-58/U 53.5 195" 35.4% 56 4% . $ 4.90

RG-59/U 73 242" 35.4% 56.4% $ 5.10
31

www americanradiohistorv com


www.americanradiohistory.com
www.americanradiohistory.com

100 FEET

TRANSCEIVER
IWATTS QUT

p 4

COMPOSITION

RG 58/U $3.50HM CABLE RESISTOR

ce

$3.9 0

POWER-WATTS

LENGTH OF COAX IN Fi

EET

VOLTAGE-VOLTS

300

4o T T T

20

CURRENT-MA.

g

TRANSCEIVER
AIWATTS OUT

COMPOSITION
RESISTOR

ce

267.50

30)

25F

POWER-WATTS

VOLTAGE-VOLTS
]

800 T

Llele

400

CURRENT -MA.
w

TRANSCEIVER
3WATTS ouT

COMPOSITION
RESISTOR

07N

32

POWER-WATTS

VOLTAGE - vOLTS

CURRENT-MA,
g

4

www americanradiohistorv com

are drawn smooth, despite the 5 to 1
s.w.r., hecause the voltage and current
excursions cancel each other. When the
current is up the voltage is down and
vice versa.

Standing Waves

The standing-wave concept isn't an
casy onc 1o grasp. Radio waves travel
along a coaxial cable at approximatelv
two-thirds the speed of light. For this
reason it is rather difficult to visualize
how something can stand still while
traveling so rapidly. Nevertheless,
standing waves are very real. So real, in
fact, that you can actually feel their
effect. A badly mismatched cable, when
carrying an appreciable amount of
power, will hecome hot encugh to melt
the insulation at the high current points.
Yet at the current nodes, the cable will
hardly be warm to the louch.

Many have the mistaken notion that
a standing wave is a radio wave that
has come to a screeching halt. This, of
course, is not true. Radio waves move
just as rapidly in a cable plagued with
standing waves as in a cable blessed
with a 1 to 1 saw.r., When someone
speaks of standing waves he is merely
referring to the variations in meter
readings which can be detected as an
r.f. voltmeter or ammeter is moved
along an improperly terminated line, as
graphically portrayed in the curves of
Figs. 1B and 1C. These undulations are
caused by the reflected energy which
alternately bucks and reinforces the new
energy emerging from the transceiver.
A careful study of Fig. 2 will disclose
how this process takes place.

In this highly imaginative sketch a
transmitter is shown generating alter-
nately positive and negative 3-volt
charges which flow into a 53.5-ohm
cable of infinite length. At the left of the
transmitter is a cloclk. While the action
depicted in Figs. 2A through 2E takes
place. the eclock hand rotates once,
charges 4, B. C, and D move steadily to
the right and two new charges, E and F,
are generated. The needle of a non-
polarized, peak-reading voltmeter
placed on the cable at any position be-
tween I and VII will be deflected to 3
by the passing charges. There are no
standing waves on the coax, but all the
waves are traveling steacdily from left
to right.

In Fig. 2F a short piece of cable is
terminated with a pure resistance of
53.5 ohms. As far as the transmitter is
concerned, the cable still appears as
though it were infinitely long. There
are no standing waves because all of the
energy reaching the end of the coax is
absorbed by the resistor.

At 2G, however, the resistor has heen
removed, leaving an open circuit, Water
may flow from the end of a pipe, but
electrical energy isn't likely to fall off
the end of a wire. Consequently, when
charge A reaches position VIII, it re-
bounds like a rubber ball from a brick

Fig. 1. Power, voltage, and current alony RG-
‘ 58/VU coax under matched and mismatched
conditions. A wavelength on this line is
ahout two-thirds of its free-space length.
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Fig. 2. Standing waves occur when outgoing

energy is re-inforced or cancelled by the
energy that is reflected back along line.

wall and starts back toward the trans-
mitter. On its return trip, whenever
charge A encounters another positive
3-volt charge, the two add to create a
6-volt potential. Where A coincides with
a negative 3-volt charge, cancellation
takes place and the resulting voltage is
zero.

By the time A has arrived back at the
transmitter (Fig. 2N} all outgoing
charges are bhumping into reflected
charges. There are now standing waves
on the line. The voltmeter will always
rread 6 when placed at position II, IV or,
VI because, whenever two charges meet
at these points, they are of the same
polarity and so their sum is 6. This is not
true at I, III, V, and VII, where the
meter will read zero, because charges
of unlike polarity always pass each
other at these positions. The s.w.r. is
6 to 0, an infinitely high figure.

In Figs. 20 and 2P a resistor of the
wrong value terminates the line. The
reflected charges have a potential of
only 2 volts, since some of their energy
is absorbed and dissipated by the re-
sistor. When the returning 2-volt
charges encounter outgoing 3-volt
charges, they add to 5 or drop to 1, pro-
ducing a 5 to 1 s.w.r.

If either capacity or inductance is
associated with the terminating resistor,
the s.w.r. on a transmission line will rise
sharply, even though the resistor itself
may closely match the line. When an
antenna is too long or too short for the
operating frequency, it exhibits induc-
tance or capacity, as well as resistance.
Thus, it acts as an impure resistance
and boosts the s.awv.r. Low line losses
cannot be achieved unless the antenna
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is accurately resonated at the operating
frequency. The dimensions and feed-
point resistance shown in Fig. 3 will be
affected to some extent by height above
ground, the proximity of other objects,
and the size and type of material used
in construction. Therefore, it is always
a good idea to check a new antenna
system with suitable test equipment to
learn whether or not it is correctly
tuned.

The best location for a mobile anten-
na, from the viewpoint of best perform-
ance, is usually in the center of the
vehicle’'s roof. A fairly good spot is on
one of the front fenders. The least de-
sirable mounting place is the rear
bumper.

Checking S.W.R.

Use a 32- or 53.5-ohm cable for your
mobile installation. Since only a short
length of coax is required between the
whip and the transceiver, loss resulting
from the terminating mismatch will be
small if you employ a quarter-wave an-
tenna. A quarter-wave whip should not
be pruned in an attempt to improve per-
formance. However, a coil-loaded verti-
cal or a spiral-wound Fiberglas whip,
one that's physically shorter than a
quarter wave, may do a more efficient
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Fig. 3. A number of popular CB antennas. |n all cases,
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SUGGESTIONS
FOR IMPROVING
PERFORMANCE OF
YOUR CB SYSTEM

1. Mount mobile antenna on roof or front
fender of vehicle, if possible.

2 .Prune or telescope coil-loaded short whip
for lowest s.w.r.

3.Mount base-station antenna as high as
law allows.

4 .Use shortest possible transmission line.

5. Maintain base-station s.w.r. below 2:1.

6. Tune transmitter final stage for maximum
output, without exceeding legal limit.

'7 .Peak receiver input stage to provide best
weak-signal response.

8, Avoid cross-poiarization of antennas.

Yessssssssstasasasstansssauannaennusanfauanuavbnanraas

ceiver and place it in the output socket
of the reflected-power meter. Run a
short length of coax from the trans-
ceiver's antenna socket to the input
terminal of the meter. If the cable fit-
tings of the transceiver and meter do
not mate, you can obtain adapters from
your electronics parts dealer.

Set the meter’'s function switch to
“Forward.” Turn on the transceiver and

773N
FC f—— 2N —f
[ ]
{c) (D)
| [-96 12X\
=
75‘ FS /IIZ)\
7 e 105 112\
N £
{F})

:
b

(H)
YaX=8'8" and YA =17'4".

FC is feed point for coax center conductor and FS is feed point for coax shield.
(A) Ground plane, about 35 ohms impedance (52 ohms with built-in matching arrange-

ment),
about 72 ohms,

(B) Drooping ground plane, about 52 ochms impedance,
(D) Folded dipole, about 280 ohms,

(C) Coaxial vertical,
(E) Dipole, about 72 ohms,

(F) Three-element beam, under 30 ohms (52 ohms with buill-in matching arrangement

shown).

(G) Mobile whip, about 35 ohms.

(H) Coil-loaded short mobile whip an-

tenna, less than 30 ohms impedance unless it utilizes a built-in maiching circuit.

job if it is carefully adjusted for mini-
mum s.w.r. as indicated on a refiected-
power meter. Instruments suitable for
making the necessary measurements in-
clude the Globe TM-1, Cesco CM-52, the
Heath AM-2, and others. The procedure
which follows applies specifically to the
AM-2. When using a different brand of
meter. follow the instruction manual
supplied by the manufacturer.
Disconnect the coax from the trans-

www americanradiohistorv com

adjust the sensitivity control for a full-
scale meter reading. Some transceivers
may not put out enough power to move
the meter to full scale, even with the
sensitivity control fully advanced. Al-
though this will cause the s.w.r. reading
to be over optimistic, it is of little conse-
quence, since we are more interested in
achieving the lowest possible s.w.r. than
in knowing the precise value of s.w.r.
(Continued on page 96)
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Versatile Voltage, Power, and Decibel Nomograms

Two useful charts that enable the audio technician
to find amplifier gains and losses even when voltage
measurements are taken across different impedances. /By JIM KYLE

ALCULATIONS of power levels and decibel ratios from
voltage readings often lead to confusion for both expe-
rienced technicians and beginners, since the conventional
formula for determining decibel ratio from voltage readings
assumes that each reading is taken at the same impedance

level.
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Many charts, tables, and graphs have been published to
aid in solving such problems. However, the charts shown
here offer features not to be found in such previous aids.
With it, the power corresponding to any voltage reading
can be deternmined if resistance is known, voltage can be

cdetermined if power is known, and the gain or loss in
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decibels of any equipment can be determined if input and
output voltages and resistance can be measured. The charts
cover a power range of 10,000 to 1, a voltage range of 100
1o 1. and the decibel! range from +40 to —40.

Chart 1 tat the left) is used for voltage-power-resistance
calculations. Chart 2 (below) converis power levels directly
to decibels gain or loss.

The voltage and resistance scales of Chart 1 bear two
sets of graduations, labeled E1 and R/ and E2 and R2 re-
spectively. Scales bearing the same suflix number are used
together.

In use. known or measured valtues ave located on the ap-
propriate scales and a straight line is drawn across all three
scales connecting the two known points, The unknown value
is read off its scale at the intersection of the scale and the
plotted linc.
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For example, suppose an amplifier is under test. A 10-volt
signal applied to the 500-ohm input produces an output
measured at 5 volts across 8 ohms. A problem such as this
is usually tricky if the standard formula is hastily (and in-
correctly}t applied to yield a “gain” of —6 db. Let's see
what the chart says:

First, determine input power from Chart 1. The line con-
necting 10 volts (E2 scale) and 500 ohms (R2 scale) passes
through 0.2 watt,

Output power is next. This time, the E/ and R1 scales of
Chart 1 are used, yielding an answer of 3.1 watts,

Now we turn to Chart 2. Connecting the 3.1-watt output
(P! scale) and the 0.2-watt input (P2 scale) gives a total
amplifier gain of just under 12 decibels. The whole business
is as simple as that! With a little practice you can make

these calculations with both speed and accuracy. —30—
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POINT A
—

R4

The amplifier was built on the back of a 3" high expandable chassis. The front

panel is o piece of 374" aluminum rack panel, finished in black wrinklie enamel,
with a bross escutcheon plate from o commercial preamp used to dress it up.

an ECONOMY

HI-E'L

AMPLIFIER

Fig. 1. The phono preamp, shown directly below the amplifier circuit, wos designed
for use with a G-E mone pickup. If other magnetic cartridges are used ond their
characteristics differ considerably from the G-E unit, it will be necessary to ex-
periment with the valuves of Ri, Rix, R:, €, and Ci; to oblain o flot response.

pr— T

23 % MATCHED

RS,
T
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INPUT (1]

s POINT
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Ra—300.000 ohwm andia taper pot " Volume'”)

Ro Ry— 47000 o, 'y w. res,

£ —1000 ohm, ', w. res.

R — | megnhur andio taper pot (“Treble')

R — 10100 b YV w. res,

R.— | megohm audio taper pot (“Rass™ )}

RB.—12.000 abkm., Yy o, res.

B.— 330000 ahm. Yy . res.

R R 150,000 ahi, V4 w. res. (matched
pair)

Ru R R —470,000 ahim, V4 w. res.

Ro— A7 ahm, 3 w, res.

R, =250 ohm, 5 w wonnd res.

R —130,000 ohu, V) 0. res.

Ro— 3900 ohm, V5 w. res.

Ro—1 megakir. 'y w. res.

Roa =2200 tha )

R 1500 nhowr, b

:

. Fes.

GNO
K:--2.2 megohm, Vy w, res,
R =220 ohm, Yy @, res.
LA o 30 pf., 12 v, elec. capacitor
C.C . C =25 uf., 410 v_ capacitar
C 730 wpf.. 100 v. capacitor
O~ 005 wf., 400 v, capacitar
C - 002 4., 100 v capacitar
[ AP 04 el 100 v capacitor
C.CLC - 05 uf, 460 v, capacitor

C. =270 puf,, 400 v, capacitor

Cw 235 pf., 80 v, elec, capavitor

Juo JJ - Phono jack

S —D.p. 3-pox, ratary selectar sweitch

T— dudiv autput trans. $O06 ohms c.t. to £/8
akms, I watls

V — 864 tube

Voo bt 124N7 tube

V.. V.—-6F6 tabe
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signed for use with a bookshell loud-

speaker enelosure and rvecord
changer to form a ecompact high-fidelity
svstem., Its output power, 10 watts, may
seem a bit puny by today's standards.
but when we consider that with a small,
eflicient loudspeaker system one watl
is suflicient to procduce a sound intensity
that is uncomfortably loud. we see that
there is plenty of reserve power. An
integral preamplifier provides volume
and tone controls as well as equalization
for the RIAA recording chavacterislie.

The Circuit

The oufput stage uses a pair of 6V6's
in a push-pull elass A configuration. A
12AXT is used as a phase splitter and
voltage amplifier. The split-load tyvpe of
inverter was chosen in preference to the
paraphase type because the balance is
cdeterminecd by the load resistors and not
by the parameters of the tube. The dis-
tortion in the split-load inverter is
quite low due to the large amount of
negative feedback from the unbypassed
cathode resistor, Another consequence
of the large cathode resistor is that the
gricl must be held at a fairly high volt-
age in order for the tube to be in con-
duction. This permits the driver stage
to be direct-coupled to the phase split-
ter. In addition to saving two resistors
and a capacitor, direct-coupling permits
the gain of the driver to be increased,
the frequencey response to be extended,
and the phase-shift to be reduced, About
12 db of negative feedback is applied
front the output transformer sccondary
to the cathode of the voltage amplificr.

The bass control provides a 12-ib

T}IE amplifier to be described was de-
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Rear view of the completed amplifier showing the tube layout and power transformer.

Construction of a simple,
inexpensive 10-watt mono
amplifier and phono preamp
for efficient speakers.

By ARTHUR GLASER /Polarad Electronics Corp.

hoost and a 20-dh cut at 50 cycles while
the t1'eble control provides an 8-db boost
and 15-dh cut at 10,000 cycles. In order
to be effective, this type of circuit must
he driven by a low-impedance source. A
6C4 medium-mu triode voltage amplifier
was chosen in preference to a cathode-
follower because the output impedance,
which is about 10,000 ohms, is low
enough to permit proper operation of
the tone controls. In addition, it provides
a voltage gain which the cathode-fol-
lower cannot provide.

An input signal of 0.56 volt at the
grid of this stage will drive the amplifier
to its full ten-watt output. Most tuners
and other high-level sources will supply
about one volt, permitting the volume
control and input selector switch to be
placed in the grid circuit of this stage.

If a high-output phonograph pickup
is used, it can be fed into one of the
high-level inputs. If it is desired to use
a magnetic pickup, it will be necessary
to build a phono preamp. A high-mu
twin-triode provides the necessary gain
to increase the signal level of the pickup
and to make up for the insertion loss
of the equalizer.

The amplifier is powered by a trans-
former-operated supply. A ful-wave
vacuum rectifier and a capacitor input
filter provide the necessary “B+" volt-
ages. Series resistors are used in the
power-supply filter, rather than chokes,
because the voltage drop due to the
quiescent current can be tolerated and
a considerable saving in hoth space and
cost can thus he realized. In order to
reduce hum due to the a.c. on the heat-
ers, a d.c. potential of 20 volts is applied
to the heater circuit from the cathodes
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of the two 6V6 power-output tubes.
Construction

In an effort to reduce the size of the
completed amplifier, the unit was built
on the hack of a 3-inch high chassis.
Wiring the major portion of the circuit
on the back of the chassis can be quite
inconvenient, so a “SeeZak' expandable
chassis was used. This permitted the
wiring to be done before the chassis was
assembled. The front panel is a piece
of 3%-inch aluminum rack panel fin-
ished in black wrinkle enamel. with a
brass escutcheon plate from a commer-
cial preamplifier.

A common ground bus is used with
the connection to the chassis being
made at the phono input jack. The
grounds are arranged on the bus in
order of signal level in the circuit, i.e..
first stage grid, first stage plate. etc.

sometimes be quite difficult to eliminate.

When wiiing the cireuit it is best to
connect the heaters first. using twisted
leads and dressing them close to the
chassis and away from low-level points.
The small components. such as resistors,
are wired next followed by the larger
coupling capacitors. This will yield the
neatest possible job.

Leads from the primary of the output
transformer should not be cut until
after the amplifier is tested because,
due to the feedback, the circuit might
oscillate. This oscillation can be caused
by improper connection of the output
transformer—so keep the leads of work-
ahle length until you are sure of the
proper connection.

The output transformer used in this
amplifier is a small unit with an 8000-
ohm center-tapped primary. The ca-
pacitor shunting the feedback resistor
is selected to prevent oscillation due to
phase shift in the feedback loop. The
value was chosen to provide a slightly
underdamped response to a square-wave
input. The exact value will depend on
the parameters of the output trans-
former and should be determined ex-
perimentally. The value will be between
100 and 500 ,u;tf.

After the wiring is completed, top and
bottom plates of sheet aluminum are
installed to provide shielding. The com-
pleted amplifier is mounted in a com-
partment provided for it in the
bookshelf enclosure. The back of this
compartment is left open to provide
ventilation. Since this unit is used on a
table, ventilation is adequate. If another
arrangement is used, it might be neces-
sary to arrange for additional ventila-
tion in the enclosure or to mount the
amplifier separately.

Performance

The frequency response of the ampli-
fier. measured from the high-level in-
puts, is * 1.5 db from 20 to 28,000 cps
at an output power level of 1 watt.
\When the output power is increased to
10 watts. the frequency response is
+ 1.5 db from 25 to 20.000 cps. The hum
and noise is 72 db below 10 watts from
the high-level inputs and about 65 db
below 10 watts from the phono input.
The amplifier sensitivity is 0.18 volt at
the high-level inputs for a l-watt out-
put and 0.56 volt for ten watis out-

This prevents ground loops which can put. —30-
Fig. 2. Suitable power supply for the amplifier. Point "'B"* in the heater circuit
is connected to the cathodes of the power-output tubes in order to reduce hum.
X ¥ z
TI.A
L=21
ol RI R2 R3 R4 B+ {10
. PHONO
PREAMP)
Ci|+ c2]|+ C3|+ Ca|+ C5|+
= = = = T
* - TO GND
BUS

= TO HEATERS

;

R1—1750 akm, 20 w. wirewonund res.
R+—10,000 ok, 1 w. res.

R—33,000 ohm, V3 w, res.

R:—10.000 ohm, V3 w. res.
Ci1-Cr-C—20/30/40 pf., 450 v. elec. capacitor
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CoCi—A0/40 uf., 350 v. elec. capacitor

Sr—8.p.5.8. switch

T—Power trans. 350-0.350 p. @ 90 ma.; 6.3
v. @ Iamps; Sv. @ 2 amps,

Vr—SY3 tube
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of Mac's Service Shop had made a

daring safari through the blazing July
afternoon sun to the corner drugstore
and had brought back three chocolate
sundaes, Now she, Mac, and Barney
were seated in the service department
contentedly spooning the luscious, high-
calorie confections from their card-
board containers. Only the hum of the
whirring air-conditioner broke the si-
lence.

As usual, Barney polished off his
sundae first and regretfully dropped
the plastic spoon into the empty carton.
“Thank you, Matilda; you're a jewel.”
he announced; “and I can't bear the
thought of your being replaced.”

“Being replaced!" Matilda exclaimed,
looking up in shocked surprise. “What-
ever are you talking about?”

“I've been doing some heavy reading
and hard thinking,"” Barney said im-
portantly. “The reading has consisted
of reports macde to Congress last spring
by Representative Elmer J. Holland
and Howard Coughlin, president of the
Office Employees International Union,
According to these reports, it is con-
servatively estimated five million office
and clerical jobs will be eliminated
through automation in the next five
years. In 1961 alone, computer installa-
tions will be macde affeeting 1.4 million
elerieal workers and eliminating a
minimum of 330,000 existing jobs. IBM
is quoted as saying it has automated
only 7% of the work in U.S. offiees and
hopes to raise this to 359 . Yes, Matilda,
I hate to think of a shiny eomputer sit-
ting out there at your desk. It won't
bring us sundaes; I can't tease it; and
it won't be half as cute.”

Matilda made a face at him, but Mac
noticed the happy look of a few min-
utes before had left her countenance.
“There're lots of other reasons no ma-
ehine will ever replaee our Matilda,”
he drawled reassuringly. “No machine
will be able to handle our ‘impossible’
customers and keep them happy. No
cousin of a computer will try to con-
vince us any job giving us trouble is
a dog to end all dogs and, when we

IT WAS Matilda's treat. The office girl
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By JOHN T. FRYE
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' service shop

g Automation and the Technician

finally lick it, make us believe we have
more knowledge of eleetronics than
there is. Is a covey of transistors going
to check our appearance every time
we start on a service call to make sure
we look clean, neat, and smart? What
machine will fuss over us like a hen
with two chickens when we burn our-
selves with the solder gun or have the
sniffles? Finally, no automatic device
will light up the whole front end of
this place with a smile that is just as
warm and friendly at five in the evening
as it was at eight in the morning.”

“Aw, Matilda knew I was just teas-
ing,”” Barney said grufily. “No auto-
matic machine can ever replace a hep
girl like her.”

“I'm glad, though, you’ve been think-
ing about the effects of automation,”
Mac said as he noticed the little frown
disappearing from Matilda's face; ‘'but,
Barney, you wouldn't have needed to
look so far from your own work for
examples of jobs being eliminated by
automatic processes. Automation in
wiring, soldering, and component as-
sembly in the radio-TV industry has
already eliminated some 50,000 jobs,
and that's just the beginning. In the
telephone industry, business has in-
creased 237 over the past ten years,
but there are 30,000 fewer jobs. In 1960
427 more electrie lamps were shipped
than in 1930, and the productivity of
workers was up 5297; yet there were
1500 fewer jobs in the industry. And
it's pretty well agreed that between
125,000 and 160,000 auto workers laid
off last winter will never return to the
factories because automation has taken
over their jobs.”

“Really makes you think, doesn't it ?”
Matilda remarked.

“It should anyway.” Mae agreed.
“I'm convineed automation will make
as much difference in the work and
lives of people in the next few years as
the Industrial Revolution made during
the last half of the Eighteenth Century.
Then a man-and-a-machine took over
the work of dozens of artisans and
craftsmen. Now the machine that ele-
vated the operator to power has become

www americanradiohistorv com

so clever and sophisticated it no longer
needs his immediate direction, and it
is his turn to get the ax. I imagine the
ghosts of the old eraftsmen who were
victimis of the Industrial Revolution are
chortling at the poetic justice of this.”

“I get the feeling changes brought
on by automation will happen much
faster than those occurring during the
Industrial Revolution,” Barney said.

"I agree. Some change is always tak-
ing place, but the rate of change has
accelerated steadily during the past few
decades, Things are happening faster
and faster. As Julius A. Stratton, presi-
dent of M.I.T., recently remarked, 'The
world into which we were born is gone:
we have little or no idea of the world
into which our children may grow to
maturity.” Improved methods of com-
munication, financing, and fabrication
permit a new way of doing things to
go from drawing board to widespread
application in a very short time: and
when an idea catches on, such as auto-
mation is doing, it can easily change
our whole way of making a living in a
few short years.”

“What I mostly want to know.” Bar-
ney interrupted. “is how automation
will affect the radio-TV service busi-
ness.”

“Only a seventh son of a seventh son
could be sure,” Mac replied; “but
maybe we can make some guesses.
Let's continue looking on the dark side
first. So far automation has principally
been applied to the manufacturing
process and so affects us only indirectly.
Even so the indirect effect can be ter-
rific. For example, you know how the
printed circuit, darling of the automatic
machine, has made radical changes in
our service procedures. Unitized modu-
lar construction in the future could
possibly do to us what the sealed com-
pressor unit did to home-refrigerator
servicing. This was a booming business
when I was a boy. Many fellows made a
good living recharging the lines with
gas, overhauling compressor motors,
and replacing controls. Now, when a
refrigerator fails, the whole sealed unit
is simply replaced; and there is very
little home-refrigerator service work
done.”

“That's a nice gloomy picture,” Bar-
ney commented.

“Yes, but there is a ray of light in
it,” Mac went on with a grin. “Not one
of the refrigerator hoys who really
knew his refrigeration theory and kept
up with what was going on in the field
lost out. They simply transferred into
servicing eommercial refrigeration
equipment and air-conditioning. Most
of them today are making far more
money than they did servicing home
refrigerators.”

“Reminds me of a refran I learned
in Spanish class,” Barney said. “ ‘Si se
te cierra una puerta, otra hallaras
abierto.’” Translated that means: °‘If
one door is closed to you, another will
be found open.””

“Not bad!” Mae applauded. “You
must, of course, not waste time kicking
on the closed door and be able to see
the other door opening.”

(Continued on puge 88)
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The Coming Breakthrough in Thermoelectricity

By DR. JOHN KELLY/ Research Laboratories, Westinghouse Electric Corp.

An important new method of energy conversion which promises increasingly
widespread applications for power generation, for heating, and for
refrigeration without the use of rotating machinery or moving parts.

granted. the conversion of energy

from one torm to another is essen-
tial to anything we do, or expect our
machines to do, and is a concern as old
as civilization itself. Indeed, the very
progress of man is closely related to his
ability to uncover, tap, and convert
sources of energy into usable power.
The quest fov raw materials has in-
volved probing beneath the earth’s sur-
face, plumbing the depths of its oceans.
analyzing the microcosm of the atom,
and sending out feelers to the voids of
space.

The search for conversion methods.
while less spectacular. is not one whit
less important. since all the fuel in the
world would be useless without a way
of using it 1o (o some work. One of the
most important forms of ¢nergy con-
version involves the relation of heat to
electricity, or “thermoelectricity.”

In one form or another. thermoelec-
tricity is about 130 vears old, hut re-
search and development in the last five
vears mayv well point to a new break-
through in understanding and applica-
tion, both in generating eleetricity and
in produets -industrial and consumer
in everyday use.

AI‘THOUGH most of us take it for
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Thermoclectric generators, which
produce clectrical power by means of
heat conversion. have not, of course, re-
placed conventional generators, nor are
thev likely to do so in the foreseeable
future. Yet their use to supplement or
augment existing generators, is more
and more indicated both by the need for
additionai electrical power as well as
continuous improvements in thermo-
electric materials and the technology
necded to use them. Such devices. fired
by conventional or nuciear fueis—for
land-based or space applications-—are
constantly cmerging from the nation’s
laboratories. Their cfliciency. cost. and
other related aspects appcar to be fa-
vorable enough to indicate that they
represent a “coming thing.’

A stiriking thing about thermoelec-
tricity is that it is a two-way affair.
Just as heat can he used 1o produce elec-
trical chergy, so can an electric current
be used 1o produce changes in heat and
on a scale suitable for anticipated
future use in major appliances such as
refrigerators. No doubt small appli-
ances designed 1o take advantage of the
compacetness, versatility. and conven-
ience of thermoelectricity will precede
the larger products, but both types ap-

pear to be on the way. Thermoclectric-
ity’s greatest impact is expected not so
much in replacing existing products, but
in helping to create new and ditferent
ones. It could. for example, usher in an
era of separate. independently con-
trolled, refrigerated storage compart-
ments throughout the home, as con-
trasted to the single, all-purpose refrig-
erator of today. The uniform efliciency
of a thermoelectric cooler has a decided
aclvantage over the conventional refrig-
erator in that in the latter type. refrig-
eration compressors become ineflicient
and bulky for small size applications.
Other useful items could also result
from the new technology. In 1958, for
example, Westinghonse announced a
prototvpe of a device for heating and
cooling a bhaby’'s bottle automatically
and another device, a mobile hostess
cart, has both rcfrigeration and oven
compartments. l.ast vear, two larger,
full-scale dcvices were demonstrated.
One was a household refrigerator of ten-
cubic-foot capacity; the other, a ‘“hot-
cold-light'” panel which combined ther-
moeleciric heating and cooling with
electroluminescent lighting. With such
a panel, a home could be cooled 1n sum-
mer, heated in winter, and lighted the
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Fig. 1.

vear round-—all by solid-state devices
having no moving parts and under the
control ol a few dials. Presently being
marketed, is a line of thermoclectric
components tor cooling electironic equip-
ment such as (ransistors. In addition,
small heat puimps for both cooling and
heating, based on the thermoelectric
principle. are not too far in the future.

Thermoelectricity is actually one as-
pect ol a larger general search for new
wayvs of generating power whieh in-
volves the use of heat in a changing
state. orr thermodynamics. It is thus re-
lated to three other distinet, although
allied, fields. One is a magnetohvdrody-
namic power, in which electric currents
are produced by ionized gas that is
blasted at speeds of 1000 to 2000 miles-
per-hour through a magnetic field. Gen-
crators using this principle and pro-
ducing up to 10-kw. output have been
demonstrated. Another form is thermi-
onic power, hased on the clectron flow
{rom cathade to anode in a vacuum tube.
Special tubes, “thermionic converters.”
have heen used to producc low-voltage
power to do modest chores such as light-
ing an indicator lamp or running a small
fan. In addition, combinations of therm-

Fig. 3. When two dissimilar materials are
joined together and this junction is heated,
the electrons are distributed as shown.

When the free ends of the two materials are
connected together through an external cir-
cvit, current will flow in that circvit. This is
the principle of the thermocouple, which
converts heat energy into electrical energy.

Distribution of electrons in unheated and heated material.

ionie-thermoelectric devices have been
suecesslully tested to produce small
amounts of power. Yet another lorm is
the fuel cell, which generates usable
electricity from the combined consump-
tion of gases, such as carbon dioxide and
oxvgen, inside a high-temperature fur-
nace. One sueh ecell, resembling a large
snare drum, heated to about 800 degices
C, has been said to produee 2-kw. per
cubie foot.

Of all these new methods, thermo-
etectric power generation is today the
most well-developed and has, in fact.
been used to huild large and eflicient
“unconventional”™ generators.

How It Werks

Thermoelectricity, simply, is a prop-
erty ol two different maitcrials joined
together and subjected to a tempera-
ture difference. A simiple explanation of
this is given in Figs. 1 through 4. In Fig.
1. the left drawing represents material
at uniform temperature; the distribu-
tion of electrons is the same throughout.
As heat is applied (Fig. 1, right), elec-
trons leave the warmer portion, tending
to concentrate in the cooling area. As a
result, the material hecomes polarized,

Fig. 4. Demonstration of the reversible
characteristics of thermoelectric mate-
rials is shown here. The application of
the proper polarity of electric current
(from o battery in this case) produces
the movement of electrons shown, As a
result of this, the junction region of
the two dissimilar materials is cooled.

I

gl

|
|

H||
I

Fig. 2. Difference in charge in the material with one end heated.

or charged (Fig. 2) with the cooler sec-
tion being negative (more elections).

To use this effect to do worlk elec-
trically, a closed circuit is needed. As
shown in Fig. 3. two dissimilar metals
have been joined. and the junction
heated. This causes differences in the
distribution of electrons in ecach ma-
terial. By connecting a wire between the
unjoined ends of the materials, the cir-
cuit is elosed and eurrent will flow. This
process is somewhat like the expansion
and compression of a gas.

It should be noted that this explana-
tion applies only 1o a metal-to-metal
junetion (therimocouple). which has a
very low efliciency. Modern methods
take advantage of the characteristics of
hoth the n-type (electronic) and p-type
(hole. positively charged) conductors.
With these. it is possible to usc a ther-
mal gradient to produce. in n-tvpe ma-
terial. a charge gradient as shown in
Fig. 2, and in the p-type material, a
charge gradient of opposite polarity. In
other words. the cold end can be charged
positively. This is effectively adding
potential. rather than ereating a differ-
ence in potential (as shown in Fig. 3).
With such materials and an understand-
ing of semiconductor physics, it is possi-
ble to produce eflicient thermoelectric
generators.

The thermoelectric effect. of course.
can be reversed. If heat can be used to
pump electrons, then elecirons can bhe
used to pump heai. As an eleetron
moves through a material. it cairies
not only its negative charge, but its
associated heat as well. In Fig. 4, a bat-
tery is used to send current through a
thermocouple circuit. Again, the clec-
trons build up at the junction and 1end
to expand across it. This expansion re-
quires additional energy, which is ex-
tracted from the heat energy in the
region of the junction. Consequenttly.
the junction cools. If the direction of the
cuirent is reversed. the effect is re-
versed and the junction will heat.

Thermoelectrieity dates back to the
“Seebeck Lffect.” discovered in Ger-
many in 1821, when Thomas Secebeck
observed current flow across a thermo-
couple. In 1834. the French physicist
Jean Peltierr gave a partial explanation
of the phenomenon and observed the
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Fig. 5. Efficiency vs power for conventional machines compared to thermoelectricity,

opposite effect : heat energy is absorbed
at one junction and is liberated at the
other (cooling and warming, respective-
lyv) when an electric current flows in
such a circuit. This discovery is known
as the Peltier Lffect. Twenty years
later, the English physicist, Lord Kelvin,
offered the first detailed theoretical ex-
planation for both the Seebeck and the
Peltier Effects.

Practical Uses

One practical use of these phenomena
has been in measuring temperatures.
The voltage generated by a pair of
metals, such as copper and constantan,
is measured with a sensitive voltmeter.
This voltage. which is a function of the
temperature being measured, is typical-
Iy on the order of a few millivolts for a
difference in junction temperature of
100 degrees F.

Serious attempts 1o use the thermo-
electric effect to convert heal to elee-
trical power date hack to 1883 and the
work of another English physicist, Lord
Rayleigh. However. for the next 50
vears little progress was made toward
realizing practical amounts of power.
No known pair of metals permitied
efficiencies heyvond about one per-cent,
too low f[or most use. Some limited com-
mercial uses were developed; for ex-
ample, the automatic safety pilot con-
trol on home gas furnaces and hot water
tanks. But no large-scale applications
were in view or even seemed to be the-
oretically feasible.

New Power Generators

The present-day ‘“renascence” of
thermoelectricity has bheen spurred hy
the pressing need for electric power in
many new applications, such as in re-
mote or undeveloped areas of the earth,
as well as an active interest in the space
around it. The new developments have
been accomplished largely hy the work
in solid-state physics and semiconduc-
tors. With the combination, for ex-
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ample, of n-type and p-type materials
described earlier, it is possible to achieve
much higher efficiencies than before,
Scientists forecast that the efficiency of
thermoclectric generators in the next
15 or 20 years may reach a practical
limit of 30 to 36 per-cent. This is still
lower than what today's turbine gen-
erators can produce, hut it neverthcless
indicates the extcent of development in
a very short time and points the way to

(Below) The 135-degree heat of the test
chamber melts o stick of butter, but does
not affect comfort of the man holding it
He is wearing experimental air-conditioned
suit that keeps him ot a temperature of 80
degrees F. A thermoelectric heating and
cooling unit is fitted into the back of the
suit; the battery pack in the front pro-
vides the power to make the suit portable,

foreseeable use of thermoelectricity in
some areas of power generation.

Because thermoelectricity is a simple
and competitively eflicient way to pro-
vide electrical power, one such use could
be to serve as a peaking complement
to a central power station.

A mwodern. efficient power plant may
have a thermal efficiency of 42 per-cent.
This figure is made up ol a thermody-
namic cyele efficiency of about 45 per-
cent and a generator efficiency of better
than 95 per-cent, In a thermoelectric
generator, much higher temperatures
can be tolerated simiply because there
are no mechanical stresses on the ma-
terial. This permits cycle efficiencies of
70 per-cent or better, As for generator
efliciency, 40 to 45 per-cent is a reason-
able forecast. Thus. the thermodynamic
cycle efficiency is the most desirable
feature of a thermoelectric generator
and the electrical generator efficiency is

(Above) Four typical thermoelectric gen-

rators for industrial applications. These
units are presently avoilable and are rep-
resentative of the range of such devices
that can be produced. Fuels that supply
the heat required for operation include
propane or natural gos. Radiating fins on
the outside keep the ‘‘cold side'’ of the
thermoelectric material ot a lower temper-
ature thon the heated junctions. The gen-
erators shown have outputs of 5, 10, 50,
and 100 watts. Veltage outputs range from
about 1.7 to 9.4 volts at operating cur-
rents of approximately 4 to 13 amperes.

the more desirable feature of a turbo-
generator.

The following table shows, for heat
rate only, the rather startling differ-
ences between thermoelectric and con-
ventional power conversion systems.

Thermo-
dynamic | Generator [Over-all

Cycle | Efficiency |Thermal
Turbine Generator
{today) 45% 95 % 42 %
Thermoelectric
Generator {forecast] 80 % 45% 36%

4


www.americanradiohistory.com
www.americanradiohistory.com

Thermoelectric cooling modules adapted with different mounting fixtures for cooling

of transistors.
are extremely

various sizes and types
a controlled cooling rate,

i,

These cooling devices are compact, provide

rugged, and provide reliable operation.

Small-scale production line for final assembly and testing on several thousand
thermoelectric couples which comprise the largest thermoelectric generator ever
built. The couples fit into interchangeable trays which line the inside walls
of a 5000-watt experimental Navy generator intended for evaluation of materials.

In the laboratory, thermoelectric gen-
erators delivering up to 5000 watts have
been built. Their efficiencies range from
less than one per-cent to about 10 to 12
per-cent. The calculated efficiency,
based on materials at hand, is about
18 per-cent. The forecast, as stated
earlier, is up to 36 per-cent. based on
the ability to solve problenis regarding
materials. With the growing body of
theory in this field, it is now possible
to apply the “prescription blank"” meth-
od of defining the composition of matter.
This means it is possible to state a prob-

lem, consult the physicist, transfer his
prediction of best composition to the
chemist. and expect-—and get-—the de-
sired property in the final material that
is produced.

It should be pointed out. of course,
that the thermoclectric generator is in-
herently a ltow-voltage. high-current,
d.c. source. To be used, this d.ec., must
undergo inversion and transformation
to multiphase a.c. To meet these needs,
development of compatible static in-
verters is under way: indeed, inverter
technology is ahecad of generator tech-

COVER

HIS month’s cover shows an experimeniol

setup that demonstrates a proctical appli-
catian of thermoelectricity. The phate shaws
o standard gas furnace including o burner
assembly and o squirrel-coge blower and
fan (ot bottom of assembly). The furnace has
been modified seo that four thermoelectric-
generator modules, each abaut 8" high x 4"
wide x 2'%" deep, are mounted around the
outside of the furnace combustion chamber.
The “cold side' {free ends of the therma-
electric material) is ottached ta aluminum
plotes that ore exposed to the air. The "hot
side” (junction ends) of these modules is com-
posed of o number of thermoelectric pellets
whose surfaces are exposed to the air as it is
heated in the gas combustion chamber. There-

a2

STORY

fore, heat is applied to the hot side of the
thermoelectric moterials and is removed
through the cold-side fins. In doing se, the
thermoelectric couples generate enough elec-
tricity to pawer the motar that can be seen
in the base of the furnace. This motor powers
the furnace blower. Hence, this gas furnace
needs no conventional eleciric source 1o power
the blower as other furnaces avoilable today
require.

This furnace is an experimental unit being
developed by the C. A. Olsen Mfg. Co. and is
not avoilable on the market today. It does,
however, give on idea of the kind of exciting
applications available from the new science
of thermoelectricity.

{Cover photo: Westinghouse Electric Corp.)
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nology at this time. Thus, the road
ahead to effiecient and economical power
conversion seems clear.

A convenient way of evaluating the
competition for various generator tasks
is shown in Fig. 5, which plois eflicien-
cies under average use conditions of
auxiliaries, prime movers. and central
power plants. The slope of the curve is
a function of three variables: economy,
convenience, and geometry. Actually,
geometry is the only exact criterion and
refers to the well-known fact that the
ratio of surface area (through which
heat may be lost) to volume (which, as
displacement. governs power) increases
as smaller sizes are considered. This. of
course, leads to increasing efliciency.
The other two factors tend to depress
the teft side of the curve more than the
right.

In a thermoetectric system, heat leak
is the only mechanism for power gen-
eration. Hence. the factor which re-
duces efliciency in small conventional
heat engines is inoperative here. What
is more, it is a fact that four thermo-
electric couples give twice the power
output of two. This increased output
further substantiates the conclusion
that comparable efliciencies can be ex-
pected whether the generator is rated
at one watt or one megawatr. Thus, atl
of the area above the conventional pow-
or curve, but below the present or limit-
ing thermoelectric curve, can be re-
garded as noncompetitive. The area
comimon to both means of power genera-
tion must be decided on the basis of
initial cost only, since there will be little

WSUL ATORS SEMICONDUCTORS
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Fig. 6. Physical parameters that determine
the best types of thermoelectric materials.

difference in future maintenance costs.

On the basis of capital cost, there
seems litrle doubt that, in the absence
of moving parts. thermoelectric gen-
erators can be huilt at a lower ¢ost than
their conventional counterparts. This
fact would indicate their preference for
use in many short-time or intermittent
operations. such as peaking or emer-
geney generator conditions.

Suitable Materials

The one major problem in thermo-
electricity today is to discover and de-
velop suitable materials. In practice,
successful thermoelectrie junctions de-
pend on a delicate balanee of the proper-
ties of the materials used. This balance

(Continuned on page 95)
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Electric Co, triumphantly heralded

a new era in tube technology and, to
prove it, exposed several profotype
compactrons to public view. Using
twelve base pins surmounted by an all-
glass shell, it was indicated. a single
compactron could house several tube
assemblies that would perform the func-
tions of a number of conventional tubes.
One sample (see “Compactrons: Ad-
vance in Tube Design,” FLECTRONICS
WorLn, October. 1960) provided up to
five tube functions. Others might house
a single assembly, but would do soin less
space. with greater reliability, and at
lower cost than the conventional tubes
they would replace,

A multi-function version would oc-
cupy little more space than a familiar,
miniature tube, employ a single, contin-
uous heater for all sections, cost much
less than the aggregate of conventional
tubes it threw out of employment, and
consume less heater power than sepa-
rate units, The last factor, in addition to
improvements in construction and de-
sign, would increase reliability. The cost
of compactrons as against that of con-
ventional tubes or transistors, plus the
reduction in equipment-fabrication costs
now made possible, would enable
cheaper, more compact radios, TV sets,
and other equipment.

Doubters had one reservation, Initial
costs would certainly fall, but what
about the price of compactron replace-
ment when failures occur? If one section
fails, an entire compactron must be
scrapped, and this would have to be
more expensive than buying a simpler
tube. The manufacturer's answer was
the low rate of failure, His life tests
showed the new component to be unusu-
ally durable.

The final answer would have to be in
the hands of equipment manufacturers,
whose concern with after-sale reliahility
and its effects on their reputations had
to be reckoned with. And so there was
no rush to adopt the new components.
However, some equipment makers, Ad-
miral Corp. among them, did immedi-
ately begin their own testing programs.
Admiral now reports the “very impres-
sive” results of a series of life tests on
the 6K11 compactron, a triple triode, To

I-ESS THAN a year ago, the General

S W,

OMPACTRON

G ——

=

By SIDNEY C. SILVER

Service Editor
New Admiral receivers will
mark the TV debut of G-E’s
multi-function component.
Here’s a circuit preview.

this day, says the set maker, there has
not been a single operational failure.
The 6K11 thus has earned its reward:
many sets in Admiral’s forthcoming TV
line will use it,

Part of a printed board using this
compactron is shown in Fig. 2, with the
6K11 itself highlighted to indicate the
small amount of chassis space it pre-
empts. The cireuits in which it will func-
tion are also worth attention. The three
triodes will function as noise inverter.
sync output, and a.g.c. amplifier stages.

Fig. 1. Three triodes function as noise inverter, sync separator, and a.9.¢. output.
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The schematic of Fig. 1 is a simplifica-
tion of an early Admiral version. In final
form, there will be some niinor changes,
However, Fig. 1 suffices for an explana-
tion of operation, as circuit function will
be unaltered.

The noise-inverter stage is effectively
across the video amplifier, Positive-go-
ing plate output from the latter is fed to
the CRT through the contrast control,
and also to the plate of the inverter
through a voltage divider. Input to the
inverter's cathode is also the composite
video signal but, at this point, taken
from the output of the video detector,
sync pulses are negative-going.

The effect of the latter input is the
same as that of feeding a positive-going
signal to the grid; that is. a negative-
going output will appear at the plate.
This tends to cancel the positive signal
applied from the plate of the video am-
plifier, Without proper biasing, the re-
sult would be to kill video. However, we
only want to eliminate those high-ampli-
tude noise pulses that may upset the
syne circuits, This means the inverter's
grid must be biased so that the stage will
be cut off except when extranecous pulses
larger than the peak value of the video
waveform show up,

A fixed bias, taken from the negative
d.c. developed at the grid of the receiv-
er's horizontal output tube, is applied to
the inverter grid through a noise control.
The latter permits field adjustment of
the circuit for optimum performance.
Another negative d.c. voltage is taken
from the a.g.c. line, Since the latter po-
tential varies with signal strength, it
will automatically adjust stage bias to
the amplitude of the video waveform
for the specific transmission being re-
ceived.

Output from the inverter plate, with
noise removed, is then conventionally
coupled to the grid of the compactron’s
second triode, which is a conventional
sync separator. With low plate voltage,
this stage is biased to conduct only when
the high-amplitude sync pulses in the
video waveform occur. Its output con-
sists of syne pulses shorn of video infor-
mation,.

The third and final triode of the 6K11
acts as a keyed a.g.c. amplifier. The key-

{(Continued on puge 86)

Fig. 2. In spoce taken by conventional

tube, @ 6K11 (in box) serves 3 stages.
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+«HE BUSINESS end of servicing
1 draws a great deal of atiention
today. and deservedly so. Inven-
tory control, promotion. record keeping.
seasonal planning and determination of
profitable service fees are a few of the
many subjects constantly broached to
the service dealer with the hope that he
will help himself become a more effi-
cient, more prosperous businessman.
Despite this emphasis. the matter of
insurance is seldom brought up. Yet in-
adequate handling of insurance is as
likely as anything else to put a shop
owner out of business and possibly re-
duce him to poverty for years.

Although it can become complex, in-
surance is too important a subject to-
day to be shrugged off by any business-
man. He should he aware of exactly
what hazards or perils his business or
belongings are insured against. It is also
important for him to know what he is
not insured for, so he can take proper
precautions.

To start with, why do you buy insur-
ance? You buy it so that, if something
untoward happens, you will be ahle to
carry on without an excessive financial
sethack and resume your daily living
more or less where you left off. The big
thing is the if. If a fire burns the shop
down, if a wind blows the roof off, if a
customer is injured on the premises—
are you covered?

Fire Insurance

When attention is called to insurance
needs. the first kind most people think
of is fire insurance. By and large, fire
insurance policies are identical in most
states, although there are occasional
minor differences. Basic coverage pro-
vided in a fire-insurance policy is
against fire and lightning only, but the
policy may he endorsed to cover other
things as well. The most common en-
dorsement is called extended coverage.
This covers damage caused by wind,
civil commotion, smoke, hail, falling air-
craft, vehicles (other than your own),
explosion. and riot. The policy, with en-
dorsements, may be written on a build-
ing or its contents, or hoth,

While it is not our intent to dissect
the policy and delve into its many rami-
fications. there are a few points that
deserve special attention. To start with,
the policy is written for a specific period
on the described property, at an exact

o
insurance :

for

location. The importance of this cannot
be overemphasized. It is your responsi-
bility to see that the policy is renewed
at expiration if you don’t want a lapse
of coverage, and to notify the company
if you happen to move your business to
larger quarters next door or across the
street, Otherwise, the company can deny
coverage if you place a claim.

Excluded from coverage, according to
the policy terms, are such things as ac-
counts, bills, currency, deeds, evidences
of debt, money, or securities. So a fire-
proof safe is the best place for these
items—bhut make sure it's fireproof.
Many safes in use today, particularly
the older ones, do a miserably poor job
of keeping the contents from burning if
there is a real fire.

In addition, any fraud or concealment
of material facts may void the policy.
In other words, it won't help you to try
any funny business when it comes to
hiding certain hazards from the com-
pany to keep your insurance cost down.
Then, too, coverage may be suspended
if the hazard is increased by any means
within your knowledge or control (un-
less your policy is endorsed otherwise),
such as storing explosives or inflam-
mable material not normally incident to
the premises, or if the building is vacant
and unoccupied for more than 60 days.

Another aspect of fire insurance that
few people really understand is the fea-
ture of co-insurance, This means that
the company and you are both insuring
your property together. It is stated in
the policy as a percentage. At 80 per-
cent co-insurance (the most common
percentage), the company is covering
80 per-cent of your property and you are
insuring 20 per-cent of it yourself. Why
would you want to do this? Mostly be-
cause it is much cheaper to buy insur-
ance this way.

The co-insurance clause does not nec-
essarily mean that you must suffer part
of every loss yourself. The catch is that
the amount of insurance you carry must
be at least 80 per-cent of the value of
the insured property. As long as you
comply with this proviso, the company
will pay off any insured loss in full up
to and including a total loss.

As an example, let's say that you own
the building in which your shop is lo-
cated and that this property is worth
$£20,000. According to the 80 per-cent
co-itnsurance clause. you must carry at

SOerviee
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least $16.000 insurance--although you
can certainly carry more if vou feel
conditions warrant it. Suppose a fire
occurs that causes considerable damage

-say $5000 worth, You will collect the
full $3000. But suppose that the fire had
gone out of control and the building had
burned to the ground. You would still
get §16.000, which is the face amount
of the policy. It might seem that you
would be losing 84000, but this seldom
works out in practice. For example,
there may be a basement and other
parts of the building that will not burn,
and there is thus a good chance that the
policy will cover all of the actual dam-
age. This is particutarly likely to be the
case if you have decided to carry more
than the minimum amount required by
the co-insurance feature because you
felt you needed it.

To illustrate the darker side of the
co-insurance story, let's assume that,
when you bought your shop building
some time ago, you paid only $15.000.
At that time, you covered it with the
required amount of insurance, $12,000,
which was 80 per-cent of its value then.
In the intervening years, the value of
the building has appreciated to $20,000,
but you still have the same old policy in
force and you haven't increased the face
amount.

If the building burns to the ground,
you will get $12,000, the full amount of
the policy—although probably not
enough to cover the full extent of the
loss. However, if you suffer a partial
loss, you collect damages only within
the limits of a formula. The amount of
insurance you are actually carrying is
divided by the amount you should be
carrying. The answer gives you the
per-cent of the actual loss that the com-
pany will pay for. For example, suppose
vou have a partial fire loss of $2500.
Your policy, which should have been for
at least $16,000, is only for $12,000. You
will therefore collect only 12/16, or 73
per-cent of your $2300 loss, which is
$1875.

Your Responsibilities

In the event of a loss, which can vary
from a cigarette burn in the seat of a
chair to the complete destruction of a
building and its contents, you have sev-
eral obligations according to the terms
of the policy. You must give immediate
written notice to the company (usually
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handled by the agent); separate dam-
aged from undamaged property; put it
in the best possible order; and furnish
a complete inventory of the destroyed,
damaged, and undamaged property,
showing in detail quantities, costs, ac-
tual cash value, and amount of loss
claimed. Your agent can he a great help
in handling the details, but one thing
he cannot do (and neither can you) is
inventory something that has already
gone up in smoke. So by far the safest
course is make sure that you have a
full inventory in the shop, which is pe-
riodically reviewed, and on file in your
insurance agent's office. If you don’t
have time to make a complete inven-
tory, next best is a photographic record.
A picture of each wall of every room
and the contents of drawers and cabi-
nets has the advantage of being fast,
and will serve admirably well in refresh-
ing your memory of what was actually
lost, should there be a fire.

One last admonition. If you have sev-
eral fire policies, perhaps from several
agents, make sure they all provide ex-
actly the same coverage. This includes
endorsements. Otherwise you may find
that you are not fully covered for some
types of losses. The best way to avoid
trouble is to include everything in as
few policies as possible, preferably han-
dled by one agent, although this is some-
times difficult for business reasons.

Other Insurance

With adequate fire insurance, vou
might possibly think that you are pretty
well covered for any eventuality. How-
ever, if you do have a bad fire, you are
still temporarily out of business. You
may still have a payroll to meet, other
fixed expenses, and no income at all.
The answer to this problem is some
form of business-interruption insurance
which can be written to meet those fixed
expenses while you're getting set to
re-open.

Another possible need might be in-
surance against burglary and robbery.
There is a wide choice of policies avail-
able and you can buy whatever suits
your need and pocketbook. However, it
might be well to note that, as far as
insurance is concerned, there is a wide
difference between burglary and rob-
bery.

For a burglary to occur, there must be
forcible entry. A door must be jimmied,
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a window smashed, or there must be
some other evidence of forcible entry
in order for a loss to be covered under a
burglary policy. In other words, if a
former employee sneaks in some night
through the back door with a key he
managed to filch, there is no coverage
for any loss under a burglary policy.

With robbery, you must be put under
threat of physical violence, The guy
with a gun in your ribs taking cash
from the drawer is robbing you; the fel-
low that walks out the door with the
transistor portable tucked in his pocket
is unquestionably a thief-—but, accord-
ing to your policy, he's not robbing you.

Most shops don’t, or shouldn’t, carry
sufficient cash on hand to warrant a
large robbery policy and maybe you
don’t want this type of coverage in the
first place. But there is often a large
amount of cash tied up in stock and
merchandise, so serious consideration
should be given a burglary policy. Actu-
ally, if you want, you can get a policy
to cover both. This sort of storekeep-
ers’ burglary and robbery policy covers
seven different types of stealing, and
also includes damage to property and
business money at home.

These policies, along with some of the
lesser known forms such as plate glass,
profits and commissions, and sprinkler
leakage, will adequately protect you
from loss of material things connected
with yvour business.

Liability

There is another extremely important
type of insurance that covers your re-
sponsibility to other people for damage
to things that they own or injury to
their person. This is known as liability
insurance. It covers such things as the
customer who trips over the cord of a
TV set in your place of business and
suffers real or imagined injuries as a
result. Many people seem to regard such
an occurrence as their great opportunity
to get rich quick and some actually
make it.

This type of insurance, public liabil-
ity, covers claims resulting fronmi yvour
negligence, and if you're sued, you are
provided with legal defense. Further-
more, any judgements rendered as a re-
sult of court action are paid by your
company, up to the policy limits. The
policy gives you the same Kind of pro-
tection on you and your place of busi-
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ness that your auto liability gives you
on your car, and it's something you dare
not be without.

Lesser known legal liability insurance
is different and not nearly as essential,
from the standpoint of what you could
lose without it. Its purpose is to protect
property belonging to others which has
been left in your care.

If you have any employees you may
be required, according to state law, to
comply with workmen's compensation
and disability laws. However, it's a good
idea to carry such protection even if
it isn’t legally required. Briefly, work-
men’s compensation provides benefits
for your employees if they are injured
on the job, and disability benefits re-
late to injuries or illness not connected
with the job.

While not related specifically to your
business, serious thought should also be
given your personal insurance program,
that is, life and accident and health in-
surance. Here again, there is a wide
choice of policies and coverages avail-
able that are, in themselves, the sub-
jects of entire books. Discussion of this
field falls outside the intended scope of
this article and mention is made only
because this type of coverage should be
included in any broad insurance pro-
gram that is being developed to meet
your needs.

While this has not necessarily heen
a complete resume of the many cover-
ages available to the small businessman,
it does illustrate some of the areas in
which the need for protection is great-
est. Businesses vary considerably; by
far the best thing to do is select an
agent in whom you have confidence and
have him survey your insurance neecds.
He will gladly do this free of charge.
Then, together., you can decide what
your own specific needs are and plan
your insurance program accordingly.

Incidentally, don't neglect to do this
just because you wish to keep your busi-
ness '‘spread around” or feel that you
have to. The agent understands this
situation as well as anyone and will
gladly give his recommendations even
though you want to keep some of your
policies with other agents to whom you
may be obligated,

To summarize, keep in mind an an-
cient insurance adage, “It's bhetter to
have insurance and not need it, than to
need it and not have it.”

By RICHARD C. SAUNDERS

Against what possibilities do yon have to
be covered? What amounnts do you need for
satlisfactory protection? How far do your

present policies go? Learn the answers.
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HUM ELIMINATION
IN SCOPES {)-

obstacle to critical use of less
costly instruments usually 1s unwanted

hum—but you can eliminate it. / By ALAN RAUSCHER

The greates

able to a variety of uses, its primary
purpose is to provide a visual means
for evaluating circuit performance
through observation of waveforms. This
often involves inspecting the composi-
tion of a waveshape in some detail and
possibly determining its amplitude.
The scopes used by many service tech-
nicians and experimenters are usually
priced under a hundred dollars. They
are likely to meet the owners' require-
ments in many important respects but
fall short in others. Fortunately, im-
provements can be made to extend use-
fulness substantially where exact wave-
form reproduction is desired. This allows
more accurate analysis in such areas,
for example, as audio work, although
one obviously cannot expect to equal or
surpass the performance of professional
osciltoscapes that cost many times more.
There are many respects in which the
instrument may be deficient. Frequency
response may he somewhat limited.
sweep range may not be satisfactory.
sensitivity may be low, and there may
be some non-linearity in the reproduc-
tion of symmeirical waveshapes. With
the low-priced scopes available today,
such defects are not likely to be serious.
The buver may choose among instru-
ments with wide bandwidth and sweep
range. high sensitivity, and push-pull
amplifiers that are or can bhe carefully
bhalanced. Unless he owns an old instru-
ment, the user is likely to have satisfied
requirements like those noted, However,
he may own a relatively new, otherwise
acceptable oscilloscope that has quite
a bit of hum in the vertical channel. This
defect is one of the worst offenders in
instruments available at moderate cost.

What Hum Can Do

How serious is the hum problem?
Where phenomena of substantial ampli-
tude are being observed, a small amount
of hum may not do much to change the
waveform. { Even in this case, however,
hum may enter beyvond the early, low-
level stages, as we shall see later.) But

AL’I‘HOUGH the oscilloscope is adapt-
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the low-amplitude signals frequently ol-
served on sensitive scopes, with consid-
erable amplification used, can be af-
fected seriously.

Fig. 1A shows the trace on the au-
thor's scope with no input and vertical
gain set no higher than the setting used
to observe many common phenomena,
The instrument is one of many similar,
popular units available in kit form [lor
less than 8100 with response to 5 mega-
cyveles. None of the hum display may
bhe attributed to stray pickup at the
vertical-input terminals, as these were
shorted., Fig. 1B gets ahead of the story.
It was taken under the same conditions
after the modifications described here
were macle.

Let us examine another bhefore-and-
alter pairing. Fig. 2A shows a 1000-cycle
square wave with horizontal portions
of the wavelform thickened by hum.
Ordinarily it is quite easy to measure
the amplitude of a square wave with
precision. With hum present. however,
it is not easy to determine exactly where
the top and bottom portions of the dis-
play begin and end. Fortunately, there
is no detail to be observed on these flat
portions of the trace. In a more complex
waveform, however, the blurring could
override important details, especially as
vertical gain is increased. Also adding
confusion is the fact that the effects of
hum modulation may vary with differ-
ent frequencies ol the signal being ob-
served. The same 1000-cvcle square
wave, after modification, is shown in
Fig. 2B.

Fig. 3A is a 1000-cycle sine wave that
has been distorted by hum. Note how
the broadening effect varies along dif-
[erent portions of the trace. This is an-
other source of confusion on many wave-
forms. This photo was taken after hum
had been eliminated from the vertical
amplifiers. Entry was through the sides
of the unshielded CRT. Apparently
shielding of the tube, in addition to im-
provements in the circuit, is necessary
for maximum suppression. After correc-
tion. the 1000-cyele sine wave was dis-
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played cleanly, as shown in Fig. 3B.

Frequency of the hum may be 120
cps as well as 60 cps. The broadening of
the trace will be most noticeable at
sweep rates considerably higher than
that of the offending frequency. At even
harmonics of the hum frequency. an
ocean-wave effect will distort the cis-
play.

Sources of Hum

We have already noted that entry of
the undesired signal may be through
either of two paths. The vertical-deflec-
tion amplifiers, which are high-gain cir-
cuits, easily pick up hum as a result of
poor ground connections, poor lead
diress, and leakage from a.c. heaters,
This often becomes a greater problem
than it need be because the oscilloscope
was originally purchased in kit form and
constructed without the aid of adequate
equipment for insuring the best possible
results or without adequate experience
in dealing with such circuits.

As to direct pickup by the CRT, which
may account for a major portion of the
hum present, this is due to the existence
of surrounding magnetic fields. Some of
these fields may come from other pieces
of equipment operating on a.c. that are
located near the oscilloscope. However,
the instrument's own power supply is
likely to be a serious contributor.

Consideration of the possible sources
is important not only so that the user
may know how and where to proceed
in elimination, but alse so that he may
decide for himself how far he wishes
to go. Unfortunately the most thorough
eradication of hum can become quite
expensive. If substantial reduction
rather than virtual elimination will
serve the user's needs. it is possible to
cut costs.

If the instrument is primarily used [or
checking per-cent of modulation. for
example. extensive changes would not
be worthwhile. This would apply to ap-
plications where relative amplitudes are
important rather than accurate checks
of absolute amplitude. For those inter-
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Fig. 1. Hum evident before modification
(A, above) with no signal linput shorted)
disappears (B, below) after the change,

ested in checking distortion or phase
shift, precise measurement of peak-to-
peak readings in TV or audio. or any
other type of work where accurate cali-
bration of vertical response is impor-
tant, hum may seriously reduce the
utility of the scope. Extensive modifica-
tion may then be worth its cost.

Stray Magnetic Pickup

Eliminating the influence of local a.c.
fields, if done in the best way possible,
may produce ehough improvement hy
itself so that the user feels no need for
further effort. Hewever. the hest tech-
nique possible is expensive. It is virtu-
ally impossible to eliminate the fields
altogether, so the surest procedure is to
protect the CRT from their influence.
Complete or nearly complete cancella-
tion can be accomplished by installing
a Mumetal shield. However, one such
shield may cost $20.

This metallic covering. which encloses
the entire length of the CRT. shields ten
times more effectively than a similar
device made of soft iron. If you decide
on this measure, note that the shield
must be handled properly. Drilling, fil-
ing. or bending can permanently alter
the special characteristics of the Mu-
metal so that its effectiveness is reduced.
For this reason. you should order the
proper shield for the specific CRT in
your instrument from your supplier. If
the holes ahready drilled in the shield
do not fit in with the mounting arrange-
ment used for the tube. you are better
off fitting the scope to the shield than
doing the opposite. It is safer to build
mounting brackets into the scope that
will enable you to use the existing holes
than to drill new ones.

The tube in your scope may already
have some shielding, which may be more
or less effective. You will doubtless want
to know how effective this is before
making any investment. The test is
simple. Use a gun-type soldering iron
or a transformer with the power on.
Bring it to within a few inches of the
instrument’s case. A permanent mnagnet
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Fig. 2, Hum-thickened portions of square

wave (A, above) falsify amplitude. This
is not so after hum is removed (B, below).

may also be used. Any deflection or dis-
tortion of the trace heing displayed in-
dicates the effectiveness or ineffective-
ness of existing shielding.

If the cost of Mumetal is prohibitive,
fabricating a shield from less expensive
material may be useful. Other, less ef-
fective, measures for reducing pickup
of stray fields invelve reducing these
fields. These should be tried alter the
equipment is completely warmed up (at
least one-half hour) and with the verti-
cal input shorted to ground. Reposition-
ing the scope. other instruments, and
a.c. lines may provide some improve-
ment. Repositioning the scope’'s own
power transformer should also be tried.

Dismount the transformer and twist
it in various ways while monitoring the
changing effect on vertical hum. The
position in which the greatest reduction
is achieved (you cannot expect complete
elimination) is the one in which the
transformer should be remounted. For
molr'e precise results, disconnect the
leads that go from the vertical ampli-
fier to the vertical-deflection plates of
the scope and ground the plates during
these checks. If. after doing this. you
have reduced but not eliminated hum,
there may he some further reduction
when the vertical amplifiers are recon-
nected. Cancellation effects sometimes
occur.

Push-Pull Balancing

Those familiar with making balancing

Fig. 4. D.c. on heaters cuts hum. This
transistorized supply can be buiit in.
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Fig. 3. Waveform details blurred or dis-
torted by hum, as in upper sine wave (A),
come through clearly in lower trace (B),

adjustments on push-pull audio ampli-
fiers may be familiar with the fact that
hum provides a good aural indication.
At the point of balance. hum is reduced.
although it can be more evident on
either side of this point. This also applies
to scope amplifiers.

One important circuit change in the
scope to reduce hum, then. is proper hal-
ancing of push-pull stages. This is best
done according to the manufacturer's
instructions, If such information is not
available, the user relies on his own
knowledge of such procedures. A quick
method with conventional push-pull cir-
cuits, quite satisfactory. is to measure
the plate-to-plate potential bhetween
the pair of tubes and to balance until
a zero reading on the lowest scale of
vour v.t.v.m. is obtained. A zero-center
scale. of course, will be mos? convenient
for this operation.

A first step could be switching the two
tubes and noting what effect. il any.
this has on balance. Allow 15 to 30 min-
utes for warm-up after making the
switch. Resistors used in the plate and
cathode circuits can he checked for tol-
erance. In addition to plate voltages.
screen-grid voltages should be inspected
for deviation. If circuit readings turn up
nothing suspicious, a pair of new,
matched tubes will probably provide a
cure for poor bhalance.

Note that, like many other measures,
this step will seldom result in a drastic
reduction of hum. However, one possi-
bility will have heen cleaned up and the
cumulative effect of several small im-
provements can be significant in the
final result.

Hum from Heaters

If hum introduced through tube fila-
ments is excessive, this simply may be
due to the fact that one tube or more
has excessive leakage, In this case, tube
substitution would produce considerable
improvement. However, the most effec-
tive method is to use d.c. power on the
filaments, or at least on those in sensi-

(Continned on puge 97)
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AD

By HAROLD B. WILSON, Sr.

D AF.C TO TV SETS

A tiny, built-in adapter eliminates the need for fine
tuning, improves the quality of picture and sound.

first impression, the answer is no.

Bandwidth of the received signal is
broad. A relatively small amount of fre-
quency change due to inaccurate tuning
or drift would not seem to matter much.
One would expect the effort and expense
required for a modification to be out of
proportion to the benefits derived.

These conclusions are not ahsolutely
true. Actually the addition of a.f.c. was
found to yield gratiflying improvement
in performance. Adding the required
circuitry, which is less critical than one
would think, was not difficult, and it was
done at a cost of less than five dollars.

On most TV sets, particularly after
they age, fine tuning becomes necessary
whenever channels are switched. This is
not easy to do properly when the user is
watching the picture at close range, as
when he is making adjustments at the
receiver. Rather than make more than
one trip to the set, he settles for some-
thing less than the best picture and the
subsequent effects of drift, as well.

If the user has a set with a remote-
control unit, an automatic provision for
correct fine tuning is all the more help-
ful. Sophisticated remote controls per-
mit arnichair manipulation of just about
every normally used adjustment except
fine tuning. If the tuner is off, much of
the remote's convenience is negated be-
cause the owner must make a trip to the
set whenever he changes stations.

In any case, since few viewers have an
opportunity to see a set perform while
precisely tuned, few know the surpris-
ing improvement in performance that
results from accuracy. While experi-
menting with the addition of a.f.c. to
conventional TV receivers, the author
has switched back and forth between
the controlled and uncontrolled condi-
tions. The apparent gain in signal
strength with a.f.c. in is quite remark-
able, especially on the upper v.h.f. band,
channels 7 to 13. Increased sharpness

DOES A TV receiver need a.f.c.7 Ona
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and reduction of noise in the picture
were evident, and the enhanced quality
ol sound was often just as noticeahle.
Anyone can appreciate the difference,
but a viewer who is not receiving par-
ticularly strong signals would be most
pleased. Although all sets on which ex-
periments were conducted were of the
black-and-white variety, the benefits
would probably be even more obvious in
color TV, where correct frequency of
signal components is critical.

Why relatively small errors due to
mistuning and drift should make such
a difference on a wide-band signal is a
matter for speculation. The bandpass of
the r.f. amplifier is probably a factor.
Although such stages are often con-
sidered to have broad response, this is
less true of modern tuners than was the
case in the past. Today high sensitivity
is at a premium. This means opcrating
the r.f. section for higher gain, which,

Fig. 1. Defecler oulpul governs dicde's
output, which contrals local eucillater.
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in turn, means narrowing the band-
width. Thus improper tuning can result
in cutting off information at one end of
the band to be received,

The Control Circuit

The circuit used was suggested by an
article entitled “Add A.F.C. with a Sili-
con Diode,” in the July 1959 issue of this
publication. Its author, Stewart K. Gib-
son, dealt with improving FM tuners
plagued with drift. The simple method
involved a few components that would
require little space. This seemed ideal
for a TV set. It was.

The adapted circuit (Fig. 1) is based
on an interesting property of silicon
junction diodes. Most of these have
quite a bit of shunt capacitance. Fur-
thermore, this capacitance varies with
the voltage impressed across the diodes.
While this characteristic is a nuisance to
design engineers in many applications,
it is a boon for us. Consider the classical
circuit used to control frequency auto-
matically, the reactance tube. A d.c.
voltage, whose value depends on the
tuning condition, produces correspond-
ing changes in the effective reactance of
the tube. The varying reactance is ap-
plied to the receiver’s local oscillator to
re-tune it correctly.

If a diode has capacitance that may
be varied by a voltage applied to it, this
simple component can take the place of
the more elaborate reactance-tube cir-
cuit. That is what happens with the
1N599 in Fig. 1. (Cther diodes will also
work. This will he discussed later.) A
d.c. voltage that is determined by the
tuning condition is obtained from the
same point in the TV receiver that is
used in FM tuners: the output of the
sound detector,

In addition to the recovered audio
signal (a.f.), a d.c. voltage occurs at this
point, When tuning is correct, signal is
balanced on either side of the push-pull
dectector (ratio detector or Foster-Sce-
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ley discriminator). There will thus be
zero d.c. signal at a mid-point in the
detector circuit. With off-frequency
tuning, signal is not balanced and the
d.c. on one side docs not halance out the
«.c. on the other side exactly. The result
is a d.c. voltage whose polarity depends
on the direction of frequency error and
whose amplitude depends on the degree
of error.

The most convenient point for taking
off the control voltage from the de-
tector is the top of the volume control in
the TV set. if there is no capacitor at this
point to block d.c. output of the discrim-
inator. Where the capacitor exists, out-
put may be taken off on the discrim-
inator side of this component.

This voltage will produce the desired
range of capacitance variation in the
silicon diode. However the entire range
may be too high or too low to be used
with the tuner oscillator. Thus we also
need a fixed d.c. voltage to bias the
diode so that it will vary over the cor-
rect range of capacitance values. A low,
stahle, positive d.c. voltage can he ob-
tained from more than one point in the
TV set. A simple voltage divider and a
capacitor to hypass any signal that may
exist at the take-off point will do the
trick. The cathode of the audio-output
tube is shown as this source in Fig. 1.
Other sources and values for the divider-
filter network will be discussed later.
The value of this d.c. potential should
be about 1.6 volts positive in most cases,
but this is not highly critical.

In addition to the two connections
noted, one more is made to the receiver

the control output to the tuner os-
cillator. This is connected in place of
the fine-tuning capacitor, which is is-
abled. If a construction method other
than that used by the author is chosen,
a fourth lead may be necessary to con-
nect the ground for the a.f.c. circuit
with ground in the TV set. The author
built his addition on a metal plate little
more than two inches square. Connected
directly to the tuner chassis. this pro-
vided common grounding,

Switch 8, in Fig. 1, which is optional,
is not shown in other illustrations. When
closed, it provides a.f.c. defeat by
grounding out the control input from
the discriminator. While the author
liked this feature for demonstration
purposes, it is not essential. (It will
probably push total cost above $5.00!)

The cireuit was tried out on a num-
her of TV sets of different design and
with various tuners. It worked on all
with little difficulty. Specific details, in-
cluding physical considerations, are
given for a particular type of front end
that is in widespread use. \Where this
type is found, little will be left to the
reader’s imagination. For other tuners,
this information will still go a long way
toward clarifying practical matters. The
type of unit is the popular Standurd
Coil turret tuner in the TV-2000 series,
using a cascode r.f. amplifier. The one
specifically shown is the TV-2222.

Construction Details

For the reader’s convenience, we will
number construction steps. He may
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then check off each as it is completed.
The first operation involves the TV
tuner itself. In this type, one of the
plates for the variable, fine-tuning ca-
pacitor is the button Z in Fig. 2. This
is visible because the rest of the tuning
capacitor has been removced, which we
are about to do. This other plate is a
rectangular metal section normally held
in place by the mounting screw in Fig. 2
so that the former is spaced away from
button Z. Tuning results when the di-
clectric between the plates, which is
mounted on the fine-tuning shaft, is ro-
tated. Here we go:

1. Remove the single screw that locks
the outer capacitor plate in position.
Discard the plate. This frees the outer,
fine-tuning assembly on the selector
shaft including the rotatable ptate. Slide
this shaft assembly off and forget it.
You will have no further need for fine
tuning. However, save the mounting
screw,

MOUNTING
SCREW

zZ . @

Fig. 2. Turret tuner with fine-tuning
metal plate and rotating cam removed.

2. Now make up a plate from a small
picce of flat metal similar to the re-
moved plate. For exact dimensions, Fig.
3A, reproduced in the correct size, can
be used as a template.

3. Dimensions for the holes and cut-
outs are given in Fig. 3B. It is best to
drill the two Y%4-inch holes (A & B) first,
then the large '2-inch hole in the center,
followed by hole C. The %-inch wide
cuts ahove and below the center hole
can be made with a hacksaw. File
smooth all rough edges along the lines
indicated by X marks in Fig. 3A.

4. Using a punch or other suitable
tool, emboss stud D. This locating stud
should project so that it will engage in
hole D of Fig. 2 when you later mount
the circuit plate in position. If the plate
is then bent along the lines shown in
Fig. 3A so that it will look like Fig. 3B,
everything should fall in place later.

5. Now prepare capacitor C,, the 3-12
auf. trimmer described in the parts list,
so that it looks like Fig. 3C. In originai
form, its two connecting tabs project
outward from the body. Terminal Y is
cut so that it extends out only 1/16 inch.
Terminal X is shaped into a wide “U.”
Now pre-set the trimmer to its mini-
mum-capacitance position (exactly 3
puf., il you have the right equipment).

6. Mount C, on the metal plate, using
the two screws and {wo nuts in the parts
list, through holes A and B. For position,
refer to Fig. 4. Tighten the screws, but
not enough to crack the ceramic body of
C.. A drop of cement on each nut will
insure good lock.

7. Take L., the 1-xhy, r.f. choke, and
cut the leads so that each is '3 inch
long. Solder one end to the upper ter-
minal of C., as shown in Fig. 4. This is
also terminal Y of Fig. 3.

8. Take R. 33,000 ohms., and solder
one end to the free end of L,. Kecp this
lead as short as possible. Solder the
other end of R. to the spot on the metal

Fig. 3. Details (A, B] for subchassis plate; shaping of tabs (C) on copacitor C,.
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plate identified as E in Fig. 3B. This
spot should be tinned first, as should
point F. on the other side of the plate.
For position. refer to Fig. 4. as you
should be doing for the following steps.

9. Take R, 100.000 ohms, and solder
one end (sliort) to the junction of L,
and R .. Solder a length (approximately
12 inches) of red hook-up wire to the
other end of R.. Dress this resistor close
to R, as shown,

10. Take C.. 20 uf.. and solder — end
(short) to the junetion of L,. R.. and I’.
Solder the other end to tinned spot E.

11. Take the 1N399 diode. CR.. and
solder the cathode end. as close as pos-
sible, to the junetion of C, and L.. Posi-
tion as shown.

Fig. 4. How components are laid out
and wired to fit on compact sub-chassis,

Fig. 5. The altered tuner, with the
added a.f.c. circuit mounted in place.

12. Take R,. 470.000 ohms, and solder
one end short to the free end of diode
CR.. Position as shown.

13. Take C. .001 pf.. and solder one
end short to the junction of CR, and R..
Solder the other end of C: to ground
(the tinned spot on the plate marked F
in Fig. 3B).

14. Take C-, .01 pf.. and solder one end
short to the free end of R, Solder the
other end of C. to tinned spot F.

15. Take R.. 2.2 megohms. and solder
one end short to the junction of R, and
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C. To the other end of R, solder a 12-
inch length of green hook-up wire. \Vith
this lead, as with the other two wires
used, the recommended length is arbi-
trary, How much wire will actually be
needed is determined by the location of
the appropriate conneeting points in the
TV set. It is most convenient to make
these leads longer than necessary at the
beginning and cut them to fit later on.

16. Take a length of black hook-up
wire and sokler one end to the junction
of Ry, R:, and €. This lead may be omit-
ted if defeat switch 8, will not be used.
The unit is now complete. (To support
the three leads. the author added an
extra toueh. A small loop of stiff wire
was twisted around the red lead, and the
loop was soldered to point E. Another
loop was twisted around the insulated
green and black leads. This loop was
soldered to point F.) Check the finished
sub-chassis against Fig. 4. C.. on one
side, and R, and R.. on the other side,
may be dressed closer to the metal plate
than shown in Fig. 4, where these com-
ponents have heen spread out for clarity.

17. Using the mounting screw re-
moved from the tuner earlier. mount
the entire plate to the front of the tuner.
The screw passes first through hole C
of the plate and then into the original
hole on the tuner. Make sure that stud
D on the plate properly engages corres-
pending hole D on the tuner.

Also make sure that curved terminal
X on C, makes good electrical contaet
with plate Z on the tuner. The latter is
shown in Fig. 2. If you remember, Z
served as one plate of the original fine-
tuning capacitor. Inside the front end,
it is connected to the oscillator induc-
tance by a short length of heavy. tinned,
copper wire. Our af.c. sub-chassis,
whieh takes the place of the variable
eapacitor, is now physieally and elec-
trically connected in place of the re-
moved capacitor. See Fig. 3.

18. The red lead is now connected to
a source for the hias voltage (about 1.6
volts positive d.c. is needed). One or two
resistors, not shown in the parts list he-
cause the values may vary depending on
the take-off point, will be required. A
small filter eapacitor (20 to 50 uf. at 13
to 25 volts should do) is also used.

In a receiver with a econventional
audio-output stage, the cathode of this
tube is a possible take-off point, espe-
cially if it is bypassed. Cathode voltage
is likely to be in the order of 12 to 15

Fig. 6. Model circuit to act as guide
if TV's audio detector must be altered.
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volts. In this arrangement. solder one
end of a resistor (about 100,000 ohms, 1
watt) to the cathode, Solder the other
end of the resistor to the red lead from
the a.f.c. unit. This resistor, along with
E. and R. on our sub-chassis, acts as a
voltage divider to supply the proper bias
voltage. The red lead should be dressed
close to the TV chassis.

If the audio-output cathode is not
to be used. any filtered source of about
100 volts positive will do. The screen
supply for i.f. tubes is a possibility. In
this case, a resistor of about 3.7 meg-
ohms is conneeted between the 100-volt
point and the red lead. To their junction,
one end of another resistor (about 560,-
000 ohms) is connected. The remaining
end of the second resistor is soldered to
ground. As in the preceding paragraph,
the red lead, cut only to the minimum
length needed, is dressed close to the
TV chassis.

18. Take the additional ecapacitor
mentioned earlier (step 18) and solder
one end to the junction of the red lead
with the resistor (or resistors). The
other end of the capacitor is soldered to
TV ground. If the two-resistor network
is used, the capacitor will thus be across
the second resistor. This filter (whieh
may not be necessary) will bypass any
a.c. that may still be riding in from the
voltage take-off point in the receiver.
If some signal should get through to the
a.f.c. unit, the latter will still work in
that frequency control will be auto-
matically exercised. However, there
may be some degradation of picture or
soundl.

20. Dress the green wire, close to
ground, to the audio take-off point in
the sound detector, using the shortest
path. Solder the lead to the take-off
point. Some mention has been made of
this spot earlier, More will be said later.

21. (Optional) Install defeat switch
S, at the front of the TV chassis elose
to the tuner. Solder one switeh terminal
to ground. Solder the other terminal to
the black lead (cut as short as possible)
from the a.f.c. unit. This completes the
installation procedure.

Adjustments and Checks

The TV set can now be turned on. Let
it warm up for a while and, if the de-
feat switch is used. make sure that it is
in the “a.f.c. on” position. or open. The
oscillator slugs in the tuner will have
to be re-adjusted, so start with channel
2 and adjust for best sound and picture.
There will be little difficulty in finding
the right point because. as you get close
to it, the a.f.c. circuit will “grab” or lock
it in. To make sure you are properly
centered, you ean key the defeat switch
on and off during this procedure. If you
haven't bothered with the switch, use
a shorting jumper across C.. Go through
the procedure described for each chan-
nel.

Unless you have been getting excep-
tionally good reception before this addi-
tion, you should notice a definite im-
provement, aside from the convenience
of the circuit. If you are not getting the
desired results, which should be obvi-

{Continned on page 94)

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

July, 1981

9[EREOPRONIC

M Multiplex System

By DANIEL R. von RECKLINGHAUSEN/ cChief Research Engineer, H. H. Scorr, Inc.

Authoritative details on the newly approved method of
broadcasting stereo programs over a single FM channel.

N APRIL 19th, the Federal Communications Comumission issued specifications
U tor the standard of modulation of FM multiplex broadcasts. This decision ciame

after long, caretul deliberation and study of many possible multiplex systems.
At least 17 different svsiems were proposed, some of them dating back a good many
vears. The National Stereophonic Radio Committee, witl the help of enginears,
members of the Electronic Industries Association, representatives of the Institute
of High Fidelity Manulacturers, inc., as well as other ageneies including the FCC,
studied all of these svstems and narrowed the ficld to eight systemns of six hasically
ditferent groups.

In May 1960, the IFCC issued Docket 13306 calling for teehnical eomments and
field tests of these syvstens from the same station. Six of these svstems underwent
ficld tests in July 1960, using the tacilities of KDKA in Pittshurgh— with receiving
facilities at the Uniontown Motel in Uniontown, Pa. Many honrs of test reeordings
were made on tape, along with the measurement of many pertinent paraimeters.
This data, plus an analvsis of all aspects of the systems tested, was then submitted
to the Federal Comimmications Commission in the form of a report—as bulky as
two New York City telephone directories.

System Specifications

The svstein adopted by the Federal Commmications Commission is along the
lines of the methods proposed by General Llectric Company and Zenith Radio Cor-
poration, with certain aspects of the svstem developed by the FCC, These are
the essential specifications of the FM stereo broadeast transmission:

1. The modulating signal for the main channel is the sum of the left and right
andio signals.

2. A pilot carrier at 19,000 cyveles, = 2 cycles, modulates the main carrier
between 8§ and 10%.

3. The subcarrier is the second harmonie of the pilot carrier and crosses the time
axis with a positive slope simultancous to cach crossing of the time axis by the pilot
carrier.

4. The subearrier is amplitide-modulated and the subcarrier itself, but not its
sidebands, is suppressed to less than 17 modulation,

5. The modulating signal for the subcarrier is the difference ot the left and right
signals with a frequencey response of at least 30 to 15,000 eveles with 73-microsecond
pre-emphasis. The main channel nodulation, as in present monophonic service, has
the same requirement of frequency response and pre-emphasis.

6. The sum of the sidebands resulting from amplitude modulation of the sub-
carrier causes a peak deviation of the main carrier of 43% when only the left or vight
signals are present, The individual maxinumn modulation capabilities of the muin

Fig. 1. The spectrum of signals that is found ot the output of the FM detector.

AzLEFT CHANNEL
B=RIGHT CHANNEL

MAIN CHANNEL
A+B (AUDIO)

20% MoDuLATION STEREO SUBCHANNEL AODITIONAL SUBCARRIER
POSSIBLE A-B SUPPRESSED CARRIER SIGNAL (BACKGROUNC MUSIC} 0% MOO.
28?SI=LOEUL‘“°“ OF MAIN CARRIER OF MAN CARRIER POSSIBLE

«
-
&
3
o
=
é
5

- O
L

www americanradiohistorv com

51


www.americanradiohistory.com
www.americanradiohistory.com

carrier and the subcarrier are 9077 since
the former reaches a maximum when
the latter is zero, and rice versa.

7. The frequency response of the sub-
channel is identical to the main channel
(including pre-emphasis) to within 0.3
db over the whole frequency range and
the phase response must match to = 3
degrees. This results in a minimum
separation of 29.7 db. maintained from
50 to 15,000 cps.

8. The distortion requirements of the
subchannel are the same as for the main
channel and also for monophonic serv-
ice. The distortion of the audio equip-
ment in the studio, the transmitter, and
its monitor operating together with
proper pre-emphasis and de-emphasis
networks cannot be higher than 3.5«
between 50 and 100 cycles, 257/ be-
tween 100 and 7500 cycles, and 377 be-
tween 7500 and 15,000 cycles.

9. Background music operation
(SCA) is permitted. However. the back-
ground music carrier may not modulate
the transmitter more than 107/ and the
crosstalk from the background music
channel into either stereo channel must
be at least 60 db down from 1007 modu-
lation.

Spectrum & Waveforms
Fig. 1 shows the spectrum which can

CHANNEL A ONLY
AUDIO MODULATION

CHANNEL A ONLY
SUPPRESSED CARRIER
AMPLITUDE MODUL ATED
SUBCHANNEL

VOLTAGE ~———t

CHANNEL A ONLY
COMPOSITE MODUL ATION

TIME ———»

Fig. 2. Waveforms at the output of the FM
detector with a sine-wave modulation on the
left channel. Pilot carrier has been omitted.

the main carrier, whereas the difference
between the left and right stereophonic
channels appeared as suppressed-car-
rier amplitude modulation of a series
of odd harmonics of the switching rate.
Since FCC regulations do not permit
the radiation of any signals in excess of
75,000 cycles, filtering of the higher
harmonics of the switching rate resulted
in the adopted system.

Fig. 2 shows the waveforms which can

results in the main channel modulation
which shows the high-frequency sine
wave superimposed on a low-frequency
sine wave. The subchannel shows the
difference of the two modulating wave-
forms as the carrier envelope of the sup-
pressed carrier signal. Both the main
channel and the subchannel modulations
form the composite modulation which
now clearly shows the presence of both
waveforms. The shaded areas shown
in the last two portions of the figure
are actually the high-frequency side-
bands of the subecarrier.

The new FCC regulations concerning
stereo broadcasting became effective
June 1st. Because broadcasting equip-
ment is still in short supply and only the
major cities are likely to feature multi-
plex stereo broacasting, the waveforms
deseribed probably cannot be observed
immediately. However, since stations
presently engaged in AM-FM simulcast-
ing are the ones most likely to carry
stereo multiplex broadcasts, a phone
call to the station should elicit informa-
tion as to when stereo broadcasting is
likely to start.

Receiving Stereo Broadcasts

To receive these stereo broadcasts, a
multiplex stereo tuner or an FM tuner
with a multiplex adapter will be re-

W T S W Ty i
; F. E€R} 107mC. w07we. | LwTER uTRY
MODULATION 1 W 5 L s MODULATION ANTENNA O—+{  MIXER, LF. AMPLIFIER U
l \ l OSCILLATOR OETECTOR
: — ——
MAIN CHANNEL _ ~— == SUBCHANNEL
MOOULATION AWPLITUDE MODULATED A-8
A+0 | SUBCARRIER SUPPRESSED COMPOSITE SIGNAL
H'\. ."-fl-'
= -~ 1oKC.
SUBCARRIER | sgwc STERED SOCHANNEL ‘A OUTPUT ILEFT)
COMPOSITE MODULATION GENERATOR, OEMODULATOR,
SYNC CiRCUIIT DE-EMPHASIS +>OCHANNEL 8 OUTPUT {RIGHT)

Fig. 3. Output waveforms with high-frequency audic modulation
on channel A, and low-frequency audic medulation en channel B.

be found at the output of the FM de-
tector. In normal monophonic operation
of the station, only the main channel
and perhaps the additional subchannel
for background music is used. For stereo
operation, the maximum modulation of
the main channel is then reduced from
1007 to 9077, causing a volume change
of less than 1 db which is inaudible for
all practical purposes. In addition to
that, the pilot carrier and the subchan-
nel with stereo information is activated.
It should be noted that the main carrier
of the station is modulated with FM and
never with AM. Therefore, all advan-
tages of FM are maintained.

The FCC system of stereophonic
broadcasting had its inception in a time-
division multiplex switching system.
Here, the input of a transmitter is
switched rapidly between the left and
the right stereophonic program chan-
nels, switching at a 38-kc. rate. The
system was analyzed mathematically
and with test equipment. It was dis-
covered that this system was basically
a “sum and difference” system. The sum
of the left and right stereophonic chan-
nels appeared as audio modulation of
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be found on the output of the FM de-
tectorr of a high-quality FM tuner. In
this illustration the presence of the pilot
carrier has been omitted for the sake of
clarity. For example, only the left chan-
nel (channel A) is modulated with a sine
wave. The sine wave itself will be found
if the output of the detector is examined
with an oscilloscope and a low-pass fil-
ter. The use of a high-pass filter will
then show the suppressed-carrier ampli-
tude-modulated subchannel. The e¢limi-
nation of all filters will then show the
composite modulation which is the sum
of the audio modulation and the sub-
channel modulation. Here it can be seen
that channel A is turned on several
times during the complete audio cycle
and turned off just as many times. The
right channel {(channel B) is not modu-
lated.

The left and right channels can carry
completely separate and uncorrelated
information, which is often true in
sterephonic recordings. In Fig. 3. chan-
nel A carries the high-frequency audio
modulation, whereas channel B carries
a low-frequency audio modulation. The
summing of both of these modulations

www americanradiohicetorv com

Fig. 4. Simplified block diagram of a sterec FM tuner that
will produce signals for application to a sterec amplifier.

quired. Fig. 4 shows a block diagram of
a stereo tuner. The signal from the an-
tenna passes through the r.f. amplifier,
mixer, and oscillator and is then ampli-
fied further in the i.f. amplifier at an
intermediate frequency of 10.7 mc. and
detected as in monophonic service. For
normal monophonic service, the output
of the detector is then passed through
a de-emphasis network and amplified
still further in an audio amplifier. At the
output of the FM detector, the com-
posite stereo signal is available. It is
then split into two paths, one path con-
taining the 19-kc. pilot or synchroniz-
ing carrier. A filter selects this pilot
carrier and this block also contains
means to produce a 38-kc. carrier fre-
guency to be fed to the stereo demodu-
lator. which also receives the composite
signal. After de-emphasis of the left-
and right-input signals, further audio
amplification is required to give a left
and right audio output of sufficient am-
plitude.

Fig. 5 is a block diagram of a multi-
plex stereo adapter, shown in greater
detail. Since the stereophonic system
that has been described is a “sum and
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difference’” system, the stereophonic
subcarrier may be demodulated by a
synchronous detector to recover the dif-
ference modulation and the main chan-
nel sum modulation may be matrixed at
audio frequencies with the conventional
circuitry to derive the left and right
signal outputs. Here. the composite out-
put signal of the FM detector must first
be amplified to overcome the insertion
loss of the matrix network and to oper-
ate the AM detector at its proper level.
The carrier of the AM detector may be
provided by selecting the output of this
amplifier with a 19-kc. filter. amplifying
this signal. and using the second har-
monic (38 ke.) as the inserted carrier to
the AM detector. The output of the am-
plifier will also pass through a 23-53 kc.
bandpass filter into the AM detector. In
this case, the synchronous detector
would be a double diode for recovering

A+8 AUDIO

The adapters described here are of a
rather simple nature. Such adapters
would be used where cost is of prime
importance and the various aspects of
performance are perhaps of a secondary
nature, especially as far as ultimate
quality performance is concerned. The
quality of the FM tuner employed will
also affect the various performance as-
pects rather severely. For example, if it
is desired to maintain a 30-db channel
separation, then the frequency response
of the tuner with the adapter amplifier
may not vary more than 3/10 of 1 db
from 50 to 33,000 cps. and the over-all
phase response from antenna input to
stereo detector input may vary no more
than 3 degrees from a linear phase
line over the same frequency range. This
performance aspect is considerably
more stringent than that required for
monophonic operation.

DE-EMPHASIS,
| o tHANNEL A

BAND SIGNAL aM A-

f—= AuDIO

Al
AMPLIFIER GRS

MATRIX

A |
OETECTOR I AMPLIFIER

OE-EMPHASIS, T
u—-{ AUDID | OCHANNEL |

. o Comeosme 23-53nC. | 4-8 DOUBLE SIDE-
MULTIPLEX"Omm—mm g AMPLIFIER BANDPASS
OouTPUT FLTER
19KC FILTE
DOUBLER, 38xC.
AMPLIFIER

Fig. 5. Block diagram of a muyltiplex stereo adapter showing the circuits required.

both polarities of the A B audio sig-
nal which is then matrixed with the
A + B audio signal from the amplifier.
Both the A — B and A + B signals may
contain a de-emphasis network. How-
ever, hetter separation results if the de-
emphasis network is placed after the
matrix network in the circuit. The mat-
rix network would be nothing but a set
of resistors. Further audio amplification
is required to give proper audio output.

The synchronous detector could be
driven by an electron-coupled 19-kc.
oscillator with frequency doubling in
the plate circuit so that the 38-kc. refer-
ence carrier may be correctly re-inserted
in the modulated subcarrier signal. The
oscillator synchronization would be ac-
complished by injecting the 19-kc. pilot
carrier into the oscillator tank circuit.
It is important that the proper phase
relationship between the inserted car-
rier and the A - B double-sideband sig-
nal he maintained. A phase error of 12
degrees can result in separation being
reduced to 20 db. An 180-degree phase
shift would result in an interchange of
the left and right audio outputs.

The A and B output signals may also
be derived directly in one operation on
the composite modulating signal ap-
pearing at the composite signal ampli-
fier output. Such a detector would make
use of a tube similar to the 6AR8 beam
deflection tube. This tube has one con-
trol grid, two plates, and two deflecting
plates. The reference carrier of 38 kc.,
derived as above, is applied to the de-
flecting plates and the composite stereo-
phonic signal is inserted at the control
grid. The two plates will have as outputs
the product of the reference carrier and
the composite signal which is, of course,
the left and right signal.

July, 1963

The internal impedance of the multi-
plex output of the tuner and the input
impedance of the adapter can affect fre-
quency response severely and, to a
greater extent, the phase response if an
adapter of one make is used with a tuner
of another make. For this reason, the
prospective buyer of a multiplex adapter
should check with the manufacturer of
his tuner as to the type of multiplex
adapter to buy and also as to the extent
of the modifications required of the
tuner to be able to obtain maximum per-
formance.

As the block diagram of Fig. 4 indi-
cates, full advantages of FM’M are main-
tained since the limiter or limiters in
the tuner are in normal operation as in
standard monophonic service. The am-
plitude modulation of the subcarrier is
strictly a subsidiary modulation and the
output voltage of the subchannel de-
tector will be proportional to the sub-
channel output voltage of the FM detec-
tor in the tuner. Since the main channel
output voltage at the tuner may vary
with signal strength, the subchannel
output voltage will vary as well. Be-
cause of the proportionality of output
voltages, separation of left and right
channels will be maintained irrespective
of signal strength and. therefore, no
front-panel separation adjustment is re-
quired. Such a control may actually be
harmful since this control is very likely
to be misadjusted by uninformed friends,
neighhors, or children and the correct
setting can be found only when the test
signal is transmitted by the station
equipped to broadcast multiplex stereo.

A separation control may still be
found as a screwdriver adjustment on
certain adapters to compensate for tol-
erances in the matrix network or the

www americanradiohistorv com

subchannel frequency response of the
tuner. For the latter deficiency, this con-
trol will be quite beneficial in adjusting
for good separation at low- and mid-
audio frequencies. However, a good high-
frequency separation will be obtained
only if proper equalizing networks for
the tuner’s frequency response are used.
The characteristics of these networks
will vary among different types of
tuners. This is one example where the
quality of the tuner, along with the
quality of the adapter, and the design of
both will have an important effect on
stereo performance.

Background Music Operation

As the FCC specifications indicate and
as illustrated in Fig. 1. background
music operation (SCA) of FM radio sta-
tions is still permitted. However, these
types of signals will have to be broad-
cast on a fairly high-frequency subcar-
rier (such as 67 ke.) when the station is
engaged in multiplex stereo operation.
The careful design of the stereo multi-
plex adapter will have a great influence
on the amount of interference which
will be experienced when such a hack-
ground music channel is in operation.
The transmitter's design and acdjust-
ment will also affect this type of inter-

First photo received by the editors of a
multiplex adapter designed in accordance
with the recently announced FCC-approved
system. The unit is the H. H. Scott Type
335, a wide-band self-powered adapter,
which is being seld for just under $100.

ference. However, the maximum trans-
mitted interference (—60 db) is speci-
fied by the FCC.

A station not engaged in stereo multi-
plex may operate its background music
carrier or carriers in the band between
20 and 75 ke. It is therefore possible that
this type of background music modula-
tion may be picked up by a multiplex
stereo tuner. The type of interference
which will then be heard can be de-
scrihed as a “swishing whistle,” the
swishing controlled by the rate at which
the background music is performed.
Such a noise would be an indication that
that particular station has a back-
ground music carrier in operation and
is not broadcasting stereo. These tyvpes
of noises are not the fault of the tuner
or the adapter.

Some Problems

The stereo multiplex system adopted
(Continuved on puue 92
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A

Waveforms obtained in the circuit of Fig. 1.

{A) is the voltage across Ri. (B) to (E) show the effect of increasing the input
amplitude at 60 ¢ps. The waveform ot (D} is obout what would be expected at 6.3 volts input. {F) is the output waveform
obtoined when an oudio oscillator set at opproximately 500 cycles per second is substituted for the 6.3-volt heater

Simple Square-Wave Generator

By C.E. MILLER / General Radio Co.

Construction of an ultra-simple clipper that employs
contact potential to produce square waves. Only two

resistors, a tube, and a transformer are required.

of square waves in testing electronic

equipment was limited almost en-
tirely to laboratories and conimercial
manufacturers. Since that time there
has been a growing recognition of the
value of tests involving nonsinusoidal
waveforms. Most square-wave genera-
tors are characterized by complex eir-
cuits, waveform distortion. or high eost.
A limiter-type sine-wave elipper gives
good results with a simple cireuit. but

UNTIL the Second World War the use
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Fig. 1. Schematic of o unit using @ twin-
diode. If o twin-triode is used, the con-
trol grids should be tied to the cathodes.

usually requires an additional power
supply. batteries that must be replaced,
or expensive zener diodes.

The device to be described is very
simple. yet has few of the disadvantages
of other types of square-wave genera-
tors.

Theory of Operation

The circuit of the square-wave gen-
erator is shown in Fig. 1, although its
operation is not too obvious [rom this
schematie. A sinusoidal input voliage is
applied between point “A"” and ground
and a square-wave output voltage ap-
pears between point “B” and ground.
Unlike a conventional sine-wave clip-
per, this circuit requires no external
bias voltage. Instead, the circuit gener-
ates its own direct voltage. which is
then chopped by the input voltage.

The direct voltage in the circuit is
developed by Edison Effect in Vix. When

54

the temperature of a material is raised,
the random motion of its free electrons
is increased. In vacuum tubes. the cath-
ode material is heated to a point where
some [ree electrons are actuatly “boiled”
from its surface. These electrons form a
space charge (or space cloud) about the
ecathode. With no external voltage ap-
plied between the plate and cathode, the
space charge forces many of the elee-
trons on the outer boundary toward the
plate, giving it a negative charge, The
cathode becomes positive because of its
loss of electrons,

This process continues until the plate
becomes sufficiently negative with re-
spect to the cathode to repel space-
charge electrons back to the plate-to-
cathode region. The magnitude of this
plate-to-cathode voltage, sometimes re-
ferred to as contact potential, depends
principally upon the conmposition of the
cathode material and the temperature
to which it is heated. Fig. 2 illustrates
the fact that contact potential may be-
come as large as several volts at high
cathode teniperatures.

If the external eircuit between the
cathode and plate of V., is closed, as it
is by R, and R, in Fig. 1, for example.

the contact potential causes a current
to flow as if there were a battery in the
cireuit. Thus, some of the energy re-
quired to heat the cathode in normual
operation is also utilized to provide a
d.c. source in the circuit. If the negative
plate-to-cathode potential is inereased
substantially by means of an external
negative voltage applied to the plate,
current in V.. will cease to flow.

A sine-wave signal applied at point
“A" is rectified by V,, and appears
across R, with respect to ground. On
negative input peaks., no current flows
through R.. On positive input peaks. the
full input voltage developed across R,
causes the cathode of Vi to go positive
with respect to ground. Hence. Vi is
biased off by positive peaks of the input
signal, while during negative peaks the
Edison Effect previously described takes
place. If R, (required only to provide a
chopping signal from the input voltage)
is made small eompared with E.. almost
all of the contact potential appears at
“B"” with respect to ground when Vi
conducts. As the output is taken only
across R.. the output consists of the
chopped contact potential exclusively.

If the peak value of the input voltage

Fig. 2. Open-circuit contact potential of 6H6 as the heater voltage is increased.
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transformer. An audio oscillator output voltage on the order of 5 to 10 volts is required for proper clipping. Because
of the manner in which these traces were photographed off the screen of the oscilloscope used, the waveforms shown here
appear as though the oscilloscope sweeps from right to left as would octur in a mirror-image of the actual waveforms.

cquals the contact potential, the output
voltage resembles the output of a half-
wave rectifier cireuit without a filter,
Increasing the amplitude of the input
signal considerably reduces the rise and
decay times of the output waveforms.
This is clearly illustrated in the oscillo-
grams.

Description of Unit

One advantage of this circuit is that
almost any thermionic-emission type of
vacuum tube ein be used. Also. the same
voltage can be used for both heater sup-
ply and input voltage. Although a twin-
diode was used by the author, multi-
clements tubes may be used equally
well. When a triode is used, the control
gricd should be tied to the cathode for
best results, The only limitation on
tubes is that they must be of the in-
directly heated cathode t(heater-cath-
ode) constructijon,

As with any source, output amplitude
deereases as the output load increases.
In this case, the total load is R. plus the
device under test. connected hetween
point "B and ground. The effect of this
loading on the output voltage is shown
in Fig. 3. If maximum output is desired.
R. should be from 1 to 10 megohms. The
principal load is then only that pro-
vided by the input circuit of the device
under test. Changes in this impedance

Author used 6.3-volt secondary winding of a Stancer PS-8415
power transformer to deliver sine-wave signal to the clipper.

July, 1961

will cause relatively large changes in
the output amplitude. If it is desired
that the output voltage remain essen-
tially constant with changes in load im-
pedance. R. may be made relatively
small. Then the total parallel resistance
presented by R, and the changing load
impedance will be essentially constant,

The photographs illustrate a unit
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built around a 616 twin-diode, The
transformer provides both the heater
voltage and the input dive signal, mak-
ing it a completely independent unit
with a 60-cycle square-wave output, For
operation at other Irequencies, the in-
put signal may be obtained from any
sinc-wave generator with a 3- to 10-volt
output.

500K IMEG, SMEG. IOMEG.

100K
LOAD RESISTANCE (Rgp)-OHMS

Fig. 3. Effect of circuit loading on two tubes operating at normal heater voltage.

This under-chassis view shows the simplicity of the construc-
tion. Only two resistors, a tube, and a transformer are used.
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TRANSISTORIZED
HEADLIGHT

DIMMER -

By A. J. MARTIN / Semiconductor Div., Sylvania Electric Products Inc.

Build this inexpensive
accessorv that dims vour
headlights automatically
upon approach of another
automobile. Circuit may be
overridden by the driver.

Circuit of the photocell-operated dimmer.

SENSING UNIT
p— —_
HEADLIGHTS

DIMMER
SWITCH

i LiGHT #
SWITCH
| RELAY BOX | "a"woTie)

1§ OR12V.)

0000 alm pal

R 300000 whm, 1y w. res,
10,806 ahm, Vs w. res.

e 000 ahm, Yy w. res,
18 ohm, V3w res.

3000 ahm, YV w. res.

— &0 uf., §# v, elec. cupacitor {veverse po-

tavity if “plus’ side of battery is eronnded)

CR: 30 v diede { Sylvania SR93, SR77, SR30
ar IN20069, IN2O7O, INSIOB. Reverse polar-
ity if “plus™ side of battery is ¢erounded!

Rl Sensitive d.o. reluy with H-500 ohm
coil, pull-in current of 3.2 ma. ( Awthor used
Niewma SR-500-8)

RI - 6-volt d.c. relay, 15 amp, contacts (for
12-volt autemative bartery system mse 12-
volt d.c. relay

S0 Soposit, togple switeh

P Photocell (Sylvania CDS 9M or Claivex
(L4013

1 Arews "Pre-Viewer 111" (see texti

I 2" x 34" " agluminem box aud bracket
{ser text)

V.V V.—"n-p-n" transistor ( Sylvania INI88
for “minus' side of buattery grounded)
V.V U Ypenep™ transistor (Sylvania 2NI04

—for “plus’’ side of baitery grounded }

ST
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are readily available as accessories
on most premium-priced cars, many
of us forego this convenience because of
the fairly high price tag on this gadget.

This article will describe an inex-
pensive, transistorized headlight dim-
mer which can be built for a total cost
of under $25.00. The circuit is designed
to be used with either 6- or 12-volt auto-
motive battery systems.

Because the circuit is transistorized,
maximum current drain is 6.8 ma. In
addition, the circuit exhibits minimum
heat sensitivity, has adjustable opera-
tional sensitivity. and can be cut out
when manual or floor-button control of
the dimming operation is desired.

The Circuit

The main job of this circuit is to ener-
gize a relay with a very small signal
in this case that produced by a light of
fair intensity. The eircuit uses a cad-
mium sulphide photocell, whose resist-
ance varies widely with varying light
intensity, the “no-signal™ resistance be-
ing on the order of 9 megohms.

One side of the photocell is connected
to "A+" (using n-p-n transistors) while
the other side is connected to one end of
the 50.000-ohm potentiometer R,. The
other side of B, is grounded while its tap
is tied to the base of V..

Now, by adjusting R, to allow approx-
imately 5 to 8 sa. of base current to flow
in V, (10 xa. being the “turn-on" cur-
rent), this transistor is held in a cut off
condition.

Since V, is in the “off" condition, its
collector is resting at the supply poten-
tial, therefore hase current flows into
V.. With base current flowing in V., the
collector potential is approximately 0.3
volt. This potential is too low to force
current through R. and the base of V.,
therefore the gate is closed and no col-
lector and emitter current flows. The
relays are de-energized.

In the “on,” or signal, condition, the
procedure is reversed.

WHILE automatic headlight dimmers

Building the Dimmer

An Argus “Pre-Viewer III" slide
viewer housing is used to enclose the
photocell, transistor amplifier, sensitiv-
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tty control, and “on-off” switch. First,
strip the Dbatteries and mounting
brackets from the "Pre-Viewer."” What
was the illumination switch in this unit
will be used as the amplifier base in the
dimmer. Mount the three transistor
sockets on the base and drill a hole in
the bottom of the “Pre-Viewer” for the
mounting bracket. This bracket must he
metal as this serves as ground for the
dimmer circuit.

Next, drill a 33 hole in the rear hous-
ing of the “Pre-Viewer”’ to mount the
sensitivity control. The controls should
be wired so that clockwise rotation in-
creases resistance Then mount the
photocell on a 154" x 1'%2" x 2" piece of
Plexiglas. Drill small holes to fit the
photocell's lead pins, put the pins in
place, and then bend them to secure the
photocell in position. A few drops of
chloroform will soften the Plexiglas
sufficiently to secure the photocell in
this position. This base should be placed
about %" back from the magnifying
lens of the viewer.

Now, mount the resistors on the am-
plifier and wire them in place. Next
hook up the sensitivity control. The
viewing unit should be mounted atop
the dashboard and over to one side in
such a way that it looks out through the
windshield at the headlights of oncom-
ing cars.

Now we are ready for the relay box.
Two relays, FL, and RL. are housed in
this box. RL. is energized by the output
of the transistor amplifier. Its contacts
feed the coil of RL. while the contacts
of RL. actuate the high and low heams.

Pull-in current for RL, is 3.2 ma.
while drop-out current is 2.75 ma. The
relay hox also houses the 50-uf., 50-volt
capacitor and the diode CR,, which is
connected across the coil of RL, to sup-
press any reverse em.f. {(induced by
opening RL,} to prevent damage to
transistor V.

There are three leads from the dash-
board unit to the relay box (mounted
with hose clamps on the steering col-
umn)—one of which is the d.c. lead. an-
other the RL, coil, and the third ground.

There are three leads lugged at the
dimmer between the retlay box and the
dimmer switch. These leads are coded
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“AV, "B”, and “C". Disconnect the dim-
mer switch and remove the high-beam
lead (rom the switch, Using a 6/32" di-
ameter nut and bolt, splice this lead to
lead “A” from the relay box. Conneet
lead “B” from the relay box in place of
the high-bcam lead just removed. Put
the “C"” lead on top of the low-beam
leadt (there will be two leacls on this leg
on Lthe dimmer switch) and remount the
dimmer switch.

Testing the Unit

Put on the hcadlights and key the
dimmer switch 1o the high beam. The
unit is now on “automatic.” With a ve-
hicle coming towards you. vour lights
will dim automatically. If you are ap-
proaching a car from the rear and there
are no cars coming from the opposite
direction to actuate the dimmer. you
can dim your lights as a courtesy by
means of the {loor button. This is the
only occasion when you would have to
use the floor contirol, After vou have
dimmed your lights with the floor con-
trol, switeh it back to high-—thus plac-
ing the dimmer control back in the auto-
matic mode. Driving in city or town, the
automatic unit will keep the lights
dimmed because of the ambient light.

Adjusting Sensitivity

To adjust the unit, cover the front of
the photocell to prevent any light from
enlering. Nexi rotate the conirol fully
counterclockwise. The lights should
come on high beam. Now. slowly turn
the control clockwise until the lights
dim. then turn the control counteretock-
wise uniil the high beam just returns.
Uncover the faceplaie of the photocell
and you are reacy for a trial run. If the
light remains on low even on a dark
street. you may have to turn the sensi-
tivity control down a bit more because
of the incident light [rom adjacent
street or house lighting.

This unit. properly installed and ad-
justed., will perform reliably for yvears.
One plus feature of this ecircuit is the
fact that at no time is the driver a
“slave"” to this unit. Manual control can
always be recaptured as required simply
by depressing the floor dimmer switch.

July, 1961

“‘Pre-viewer” hos been opened up to show the mounting of the photocell {top, left),

Also built in is the three-transistor circuit with its

sensitivity control and switch.

The assembled housing is at the left along with a close-up view of the underside of
the transistor-mounting board. Connections are made to the pot R, and switch §,.
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Panel view of v.f.o, with
home-made dial. With
straight-line copacity tun-
ing capacitor, calibration
is practically linear. Cal-
ibration con be further
subdivided, if required.

Ultra-Stable High-Z V.F.0.

By ELBERT ROBBERSON, wa2rra

Construction of simple, inexpensive variable-frequency
oscillator without critical parts or tricky adjustments.

lator for a transmitter should be a

compact box which delivers a signal
of the frequency desired with perfect
accuracy from the time it is turned on
until it is turned off, regardless of
warm-up and line-voltage changes. It
should be capable of being keyed to per-
mit break-in c.w., without clicks or
“yoop.” It should be insensitive to a
normal amount of shock and vibration.
It should not be affected by load varia-
tions and the output should be constant
over the entire tuning range, with just
one tuning control. Furthermore, it
should be simple and inexpensive with
no critical components and no tricky ad-
justments.

A number of excellent oscillators
come close to meeting some of these cri-
teria, but fail in the attainment of
others. The high-Z v.f.o. comes close
to perfection on all points.

THE IDEAL frequency-control oscil-

Principle of Operation
A high-quality coil and capacitor will

VT A o 0 S0 O T A,

Fig. 1. The basic oscillator circuit
has a substantial load on its LC tank.

0

stay on frequency perfectly if the cir-
cuit is not under changing load or sub-
ject to movement or heat. Fig. 1 shows
what we subject the tuned circuit to in
a conventional oscillator circuit. The
author has used the Hartley circuit as
an example; the Colpitts hookup oper-
ates similarly, except that the cathode
is connected to a tap between capacitors
across the tank coil instead of being
tapped directly to the coil.

What this oscillator amounts to is a
class-C amplifier. It oscillates because
power is fed back positively from the
cathode-plate circuit to the grid circuit
vie the autotransformer coil connec-
tion. Grid bias is developed across R by
the rectification of positive input peaks
of power applied to the grid of the triode
tube used.

In this circuit, the coil is heavily
loaded by the grid-current drain., the
plate load, and the tube electrode ca-
pacitances. Changes in output load, tube
voltages, tube electrode capacitances,
and temperature seriously affect fre-

Fig. 2. The tube is separated from the
tank circuit by an isolating impedance,
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quency stability. If we could separate
the tube grid from the coil by a very
high impedance (Z), as shown in Fig. 2,
the influence of the tube would become
very much less. Now let us see how this
may be accomplished

This is done by the circuit of Fig. 3A.
The portion of the circuit within the
dotted line is the well-known cathode-
follower, which has an extremely high
input impedance. Voltage developed
across its load resistance in the cathode
is fed to the grid of the second tube; and,
i its cathode, the second tube sup-
plies the tank with feedback power to
sustain oscillations. Cathode resistors
bias the tubes for class Al operation, so
that no grid current is drawn. Thus, the
frequency-determining tank circuit is
substantially isolated from outside elec-
trical influences.

Decoupling can be additionally in-
creased by tapping the external circuits
across only a small portion of the coil,
as shown in Fig. 3B. It is possible to
obtain oscillation with the tubes con-

e TR o A L 1 et 11

Fig. 3. (A) The use of a cathode-follower
and (B) topped tank to reduce loading.
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= 6.3V,

R, R~ 470 ahm. I w. carban res.

R — 470.000 ohm. I w. carbon res.

R.--2200 ohm. I w. carbon res.

R 100,000 okm, I w, carbon res.

R.—1ou0t ohm, I w. carbon res.

C.— ot prf. deuble-spaced, two-bearing var.
capacitor { Hammarlund MC-100-8X )

C:—35 upf, danble.spaced, two-bearing var.
capacitor (Hummarlund MC-35-8§X)

C.C..C.Co-- 1000 ypuf., 500 v. mica capacitor

CuC..C: 0o, Ci0 Cro—.00 pf.. SO0 v, disc
ceramic capacitor

L — 241 " Airdux" 16I0-T. 2" dia. (grid tap at
3-5 1. cathode tap at 2-3 1. from ground end,
See fext)

RIECAREC——2.5 mby. r.f. choke

Ji-Clased-circuit jack

J:— Coax jack

Vo 12AT7 tube

V. —121U7 tube

Fig. 4. Practical high-Z v.f.0. circuit.

nected to as little as 1074 of the coil.
This combination of isolating factors
allows the tank to retain most of its un-
loaded high-“Q" and frequency stahility.

Practical High-Z V.F.O. Circuit

Fig. 4 shows a practical circuit for
using the high-Z oscillator as a v.f.o.
Because maximum stability results
when oscillator power is low (to min-
imize circuit heating), the oscillator
operates at a low power level and an
amplifier is used to bring the output up
to a value high enough to drive a mod-
erate-power transmitter. The amplifier
also isolates the oscillator from succeed-
ing circuits.

The circuit of the 12ATT oscillator
tube is the same as that of Fig. 3, with
the addition of components required to
permit cathode keying and to provide
the best values of operating bias. The
first half of the 12AT7 is a cathode-fol-
lower amplifier with its grid tapped
across a small portion of the tank coil,
L,, so that the tank is practically with-
out load and the tube grid capacitance
has small effect on the tuning. R, sup-
plies cathode bias for class Al operation
of the tube, so that grid current is not
drawn. The r.f. choke RFC, is the load
impedance for the amplifier. C. is just
an r.f. bypass for the keying circuit.

The second half of the 12AT7 supplies
feedback, receiving its excitation from

July, 1961

the voltage developed across the tank-
amplifier cathode choke. RFC,, through
the d.c.-blocking capacitor, C.. This, too,
operates as a class Al cathode-follower,
with grid bias provided by R.. which is
bypassed by C.. The r.f. feedback volt-
age is developed across the bottom por-
tion of the tank coil and, by autotrans-
former action, is applied to the tank-
amplifier grid. The purpose of C. is to
allow a good portion of the r.f. voltage
to appear in the tank-coil section in-
stead of mostly across the bias resistor.
Note that the cathode resistor for the
first tube section, R,. is not bypassec.
This prevents the small portion of the
tank coil tapped across from ‘“taking
off” as a parasitic v.h.f, oscillator.

The biasing resistors and the position
of the coil taps are chosen so that both
sections of the 12AT7 draw as close to
the same plate current as possible
whether oscillating or not.

The amplifier is a 12AU7, the first
half of which is a cathode-follower, to
minimize loading on the oscillator. It
also receives excitation from the cath-
ode circuit of the tank-coil amplifier
through C.. The second half of the
12AUT is a voltage amplifier. delivering
the output voltage developed across the
plate r.f. choke, RFC., through coupling
capacitor C.. The 12AU7 is also biased
(by its cathode resistors) for Al opera-
tion so that grid current is not drawn
and plate current is the same whether
the oscillator is keyed or off.

Construction

The v.f.o. illustrated was huilt for the
excitation of c.w. or phone transmitters
on the 3.5- and 7-mc. bands and, followed
by a harmonic amplifier, the higher fre-
quency bands. VWith the components
chosen, fundamental operation is on the
3.5-mc. band, harmonics being picked off
for higher frequencies.

Since the frequency stability is pri-
marily governed by the “Q " of the tank
coil, L,, great care was taken in the
selection of this coil. Coil dimensions
were determined by a process of prun-
ing and measuring the “@" of a commer-
cial “air-wound” coil over a broad range
of frequencies. The dimensions chosen
were 24 turns of No. 16 tinned copper
wire with a winding pitch of ten turns-
per-inch, and 2" diameter. This gave a
“@” of 400G peaked in the 3.5-me. band.

The tank circuit requires a parallel
capacitance of a little over 100 guf.. most
of which is provided by a 100-guf. band-
set capacitor with a 35-uuf. capacitor in
shunt for tuning. Two-bearing. double-
spaced capacitors were used for maxi-
mum stability.

Having chosen tank-circuit compo-
nents of the highest efficiency. every
effort was made to retain it. The means
the tuned circuit must be enclosed in a
fairly large shield with as little ex-
traneous matter as possible in the en-
closure. All heat- and loss-producing
components must be located outside.

The first version of the high-Z
v.f.o. was constructed around a stock
aluminum cabinet with coil and tuning
capacitors inside, and the tube sockets
mounted outside one wall. Performance
was very good for a short period of
time until tube heat began to change
the cabinet wall temperature. A slow
drift commenced after five minutes
operation from a cold start, stabilizing
150 cycles low in frequency after 30
minutes. This indicated that it would
be possible to obtain more accuracy by
isolating the tuned circuit from heat
sources, as well as from electrical
effects.

Thermal isolation could be obtained
by just building the coil and tube cir-
cuits in separate shields with the least
path between them for thermal con-

Top view of uncovered v.f.e., with tuning capacitor in center and bandset on right.
Aluminum baffle plate between coil box and tube unit reflects and dissipates heat.
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Oscillator tyned circuit is protected by wooden box and copper
shield. Copper plate on cover is screw fastened to top flanges
of shield. Two holes in back are for the feedthrough insulators.

ductivity. This could be done by using
conventional stock components.

However, changes in ambient values,
as when rooim temperature or adjacent
equipment heat rises. would still cause
drift. This can be reduced to the point
where it is of no practical consequence
by thermal shielding of the v.f.0. tank.

A very simple method of heat insu-
lating is to enclose the oscillator tuned
eireuit and its shield in a wooden box.
The author chose a shielding enclosure
measuring 7" x 7" x 11" as being reason-
able in size and vet not redueing coil
“Q” by more than a few per-cent. A
wooden box having these inside dimen-
sions was built to house the shield. Half-
ineh solt wood is very easy to work and
has good heat-insulating qualities.

Three linear feect of 14” flashing cop-
per from the loecal hardware store was
used to line the wooden hox and the
detachable cover. One piece was cut
22" long x 12" wide to form the back.
bottom, and {ront of the shield, with 15"
flanges bent over at the top amnl sides
for fastening. Two pieces, 7" x 77. are
used for ends and a piece 7" x 11" for
the top. The copper shicll was soldered
together outside the box. using a small
canned-gas torch.

The shield was secured inside the
wooden box by a sufficient number of
small wood screws to keep the copper
from flexing. The shield cover was
screwed to the wooden top of the box.
Holes are drilled through the top into
the shiekl f{langes and self-tapping
serews can be used to pull the shield top
into tight eontaet with the sides.

The coil is cemented to a 1”-wide strip
of Plexiglas and mounted on ceramic
pillar insulators so it is centered within
the enclosure. The tuning and padding
eapacitors are secured inside the front
panel. A special dial was built around a

60

FEED-
THROUGH
INSULATORS

12AU7 amplifier

surplus National “Velvet Vernier’ unit,
but any of the commercial 1ready-made
dials could be used. Since only two con-
trols are necessary-—bandset and main
tuning- -the panel was unbalanced. so
a dummy knob was installed on one side
just for looks. This extra knob eould
be used for some other purpose. such
as an “on-off" switeh. but it would have
to be completely shiclded.

The tube circuits were installed in a
53” x 3" x 213" cabinet. Two small cera-
mic leedthrough insulators, with short
flexible leads and coil clips. projeet
through the rear of the cabinet and into
the wooden hox for the grid and cathode
conneetions to the coil, while the ground
is a screw econnecetion through f1rom the
cabinet into the coil shield. The r.f.
chokes are mounted at right angles to
prevent intercoupling, and tie points
hold the ends of all wiring and parts
that are not otherwise well supported.
Before mounting the tube enclosure. a
7" x 10” sheet of aluminum was secured
to the bhack of the wooden coil box to
reflect tube heat and further isolate the
coil.

Adjustment

Anvone huilding this oscillator will
find the adjustments more fun than
work. As a starting point, tap the oscil-
lator grid lead to the coil five turns from
ground and the cathode lead three turns
from ground. These taps can be adjusted
a small amount at a time to obtain the
best output and keying. The fewest
turns giving desired operation should
he used. The keyving ean he ehecked by
listening to the 28-me. harmonic: it
should be possible to obtain a practical-
Iv chirpless signal even with this degree
of frequeney multiplication. When the
v.f.0. is properly tuned, the plate eurrent
of all tubes should remain constant with

www americanradiohistorv com
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TO POWER SUPPLY

Placement of parts in tube compartment. At right is 12AT7, with
at left.
feedthrough insvlators for grid and cathode leads inte coil box.

Jacks are for output and key. Note

the key down and the oscillator “killed”
by touching the “hot” end of the tank
coil. If it does not, try small changes ol
cathode resistance and re-adjust the coil
taps.

Il oscillator keyving i1s not essential for
break-in (as it might not be if you have
done a good job of shielding and by-
passing), the oscillator can be lelt run-
ning during transmissions: or if it is
keyved by a relay in the 150-volt "B +”
line, the circuit can be changed slightly
to give even less coil loading. In this
event, the bhottom end of 1r.I. choke
RFC, can be grounded. C. and R can
be omitted and the grids of the second
half of the 12AT7 and the first halfl of
the 12AUT can be connected directly be-
tween R, and RFC, With this connec-
tion, evid and cathode taps on as little as
three and two turns of the coil will pro-
vide excellent operation.

With the tuning dial at maximum
capacity and the bancset capacitor set
to 3.5 mec., the v.f.0. tunes from 3.5 to
3.9 mc., with a practically linear scale.
The bandset can be adjusied so that
coverage includes the entire 73-meter
phone band. if desired, at the expense of
100 ke. of the cav. band. The bandset
can be moved between the two points
to give full 75-R0 meter coverage. Once
the bandset is adjusted, the tuning clial
is as reliable as a frequency meter and
calibration can bhe carried down to any
subdivision the dial itself is capable of
reproducing.

Performance

The r.f. output on 3.5 me. is five to ten
volts, the exact value depending upon
adjustment. This is sufficient to drive
the usual moderate-power 1ransmitter
or exciter. Output is subhstantially con-
stant over the entire tuning range of the

(Continved on pune 81)

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

FROM THE GENERAL ELECTRIC COMPANY

6 answers—with some long-range
meaning for Engineering Writers

Q Isthis message published in an effort to hire Engineer-
ing Writers? If so, does it also include Technical
Writers?

A Yes, General Electric has openings for professional Engi-
neering Writers in its Heavy Military Electronics Department.
Most of these are new openings, based on Department
growth. But while inquiries from Technical Writers would
be welcome, these particular openings are for Engineering
Writers only.

Q So there is no misunderstanding, will you pinpoint the
difference between the Engineering Writer and the
Technical Writer in your organization?

A It is in the degree of technical competence required. In our
organization, the Engineering Writer is a professional in the
full sense of the word—with a technical competence ap-
proaching that of the Design Engineer with whom he so
closely works. HMED's Engineering Writers either have
their BSEE's or the equivalent in experience and training.

Q What is the nature of the work?

A If qualified, you'll be assigned to one of the major elec-
tronic systems programs for which the Department is
responsible. For example, you might be assigned to the
Navy $SQ$-26 program—involving the most powerful ship-
borne sonar in the free world. Or it could be to a project
designed to monitor all actlivity in millions of cubic miles
of ocean. And these are buttwo . . ..

Q What functions are involved?

A You'll be providing the first "translation'’ of the raw
material (i.e. graphs, schematics, charts, etc.) produced by
the Design Engineer inte manuscript form. From your
manuscript and under your direction, suppert personnel
provide publications covering systems philosephy, instal-
lation, operation, and maintenance for use by military
customers.

Technical competence is the vital qualification here.
Certainly your writing talent is valuable, but in terms of
major electronic systems—we need your technical com-
petence. That's why even though you have responsibility
from start to printed material, your support personnel take
care of finished writing, illustrating, and printing.

What are the qualifications?

You could be qualified in either of two ways:

1. If you have your BSEE and experience in our product
line, you are probably qualified.

2. But we would also strongly consider an E.C.P.D.—
accredited Technical School graduate or a moan with two
or more years’ credit toward his BSEE. But in this case,
you must have alse had the following military experi-
ence:
2 or more years' maintenance or repair of major elec-
tronic systems, specifically radar (land-based or ship-
borne), computers (fire control or GCl), or sonar.

Assuming I qualify, would it really be worth a job
change?

Yes—if you are looking for greater professional oppor-
tunity. In the first place, you'll be treated (and expected to
contribute) at a high level. Also, you'll be joining an
organization within G.E. that continues to grow. The tech-
nical writing staff has grown by 700% in the last eight
years and there is no let-up in sight. Obviously, this means
you are joining a Department that needs your talent—and
the need will continue into the foreseeable future.

More information about General Electric’s exten-
sive benefits program is available upon request.
Relocation assistance will be provided. Qualitied per-
sonnel will be invited to Syracuse for interviews at
Company expense. All qualified applicants will receive
consideration for employment without regard to race,
creed, color, or national origin. 17801

FOR MORE INFORMATION, send a summary of your back-
ground and experience in confidence io:

Mr. George B. Collender

Engineering Administration, Section T-5

Heavy Military Electronics Department

General Electric Company

Court Street, Syracuse, N, Y,

July, 1961
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Only Heath offers /&
Top Quality at the
Lowest Price, and....

T —

At your service . . .

THE NEW HEATHKIT AUTOMATIC
‘GARAGE DOOR OPENER!

Compare price, compare features, and you'll buy this latest
Heathkit labor-saving wonder! Opens and closes all overhead
track-type doors up to 8 high automatically! Garage light
turns on when door is open, stays on for short period after
door closes! Safety rclease device. Adjustable operating force!

62

Tone-coded *hi-power”

receiver prevents interference,

parts included. 65 Ibs.

6 or 12 v transmitter and special
Easy one-man assembly. All

Kit GD-20 (mechanism, transmitter, receiver). ..

$11dn.. $10mo...............
Kit GDA-20-t (extra transmitter) . ...

$2.50 dn., $5 mo....

HEATH COMPANY Benton Harbor, Michigan

NEW HIGH FIDELITY
PA AMP.

Heath exclusive; 20 wutt Ai-fi
rated PA amp. Two inputs;
cqualization switches; clectri-
trical mixing; scaled “pads™;
tape recorder, line, and voice
coil output. Plug-in, low-Z
mic. Xformersseparate. 24 1bs.
Kit AA-31. ..

$6dn.. $6 mo........$59.95
Mic. Xformers, AN-11 $11.95

..$109.95
$24.95

BIG-BUY PORTABLE 4-TRACK
STEREO TAPE RECORDER

All-in-one monophonic or 4-track stereo tape record and play-
back! Two tape control levers: individual tone balance and
level controls; monitoring switch for listening while recording;
“pause™ button for cditing: two “eyes™ to check recording
levels. Also functions as “hi-fi sterco center™ for record players,
ctc., or to feed tape music to separate hi-fi system. Parts for all
amplifiers and speakers included; tarquoise and white cabinet

and 334"—714" speed tape deck are assembled. Less mic.

Kit AD-40...491bs. .. $18dn.. 816 mo. ... ............ $179.95

Assembled ADW-40. . 49)bs... $30dn.,$26mo.. ..., $299.95
““LEGATO-COMPACT"

All Altec Lunsing speakers!
2-12" hi-compliance woofers;
exponential horn and driver:
range 30-22,000 ¢ps; as-
sembled. 800 ¢ps network. 30
watts program; 16 ohm Z.
Asscmbled, finished cabinets;
3271k 19%d x3234" h 1321bs.

Kit AS.21U,unfin.. $224.95
Kit AS-2t1W,wal.. $229.95
Kit AS-2tM, mahog $229.95

|y, 2 subsaliaty Of
DAYSTROM, incorrorateo
+
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Introducing a new
styling concept
in two popvular
Heathkit Stereo Units

il -

Here’s a handsome matching pair for your new Heathkit stereo
system! Both have new louvered wrap-arounds of luggage-tan
vinyl-clad stecl with contrasting charcoal-grey front pancls
framed with polished aluminum bezels . . . a regal new look
to Heath's medium-price sterco line.

IGNITION ANALYZER
Switch to primary, secondary,
parade or superimposed pat-
terns. See condition of plugs,
points, wiring, coil & con-
denser. Plug-in ID-11 Timing
Light available. 151bs,

Kit 10-20.,.89dn...... $89.95
Assembled IOW.20 . $169.95

LOW COST

DEPTH SOUNDER

Best value in marine electron-
ics. Detects fish, submerged ob-

jects, and bottom depth. Big

434" dial calibrated from0-100’.
6-transistor circuit, battery
powered. Corrosion & splash-
resistant aluminum cab. Trans-
ducer included. 9 1bs,

Kit MI-10 $7 dn., $7 m0.$69.95

NEW TELEPHONE
AMPLIFIER!

Hands-free phone chats! Ideal
for conferences, dictation, etc.
Place handset on cradle, unit
turns on, instantly ready! All-
transistor; long-lasting battery
power. Easy to build. Ivory
color.

Kit GD-T1....41bs,.. $19.95

3-BAND MARINE RDF

Deluxe features at minimum
cost. Covers 200-400kc beacons,
550-1600 kc broadcast, 1700-
3400 kc marine band. Loop and
**sense’” antennas eliminate
double null. 9-transistor cir-
cuit, battery powered. Pre-
assembled tuning unit.

Kit DF-312lbs. $10 dn. $99.95

[ ——— ——————
I Ordering Instructions: Fill gut the arder blank. Include charges tor parcel post according
10 weights shown. Express orders shipped delivery charges coliect. Ail prices F.Q.B,
I Benton Harbor, Mich. A 20% depasit is required on al) C.Q.D. orders. Prices subject to
change without notice. Dealer and export prices slightly higher,
I Please send the tollowing items:
} ttem Model No. Price
|
l Order girect by mail or see your Heathkit deater.
I Ship O Parcel Post [0 Express QO c.oD 0 Best Way
L e ———
July, 19861

HEATHKIT AJ-11 AM/FM TUNER

Successor to the popular AJ-10, this new version features fly-
wheel tuning, two ‘‘magic-eye” tuning indicators, adjustable
FM automatic frequency control, AM *“fidelity™ switch for
maix. selectivity or fidelity, dependable 12 tube circuit, built-in
power supply. 21 Ibs.

Kit AJ-11...87dn..$Tmo.............................. $69.95
Assembled AJW-11...513dn., $t1mo. ... ............ $129.95

HEATHKIT AA-151 28-WATT STEREO AMPLIFIER
Here’s the popular SA-2 model all dressed up in brand-new
styling. Delivers 28 hi-fi rated watts (14 per channel) for plenty
of power. Has clutched volume controls, ganged tone controls,
4 dual inputs. 28 Ibs.

Kit AA-151...86dn., $6 MO, ................ e $59.95
Assembled AAW-151.. $12dn. . $1tmo................ $119.95

N7

You get guaranteed success with Heathkit!

Never before has a manufacturer of do-it-yourself kits guaran-
teed your success in completing a project. Heath does so and
backs it ip with an iron-clad, money-back guarantee! By mak-
ing this guarantee, we hope to banish any doubt you may have
about your ability to build a kit. How is such a guarantee pos-
sible? The carcful planning that goes into the design of Heathkit
cquipment revolves around this paramount thought—anyone,
regardless of background or experience, must be able to build
any Heathkit. This same thought guides the writing of the de-
tailed Heathkit assembly instructions with the world famous
**check-by-step” system. These attributes plus the experience of
a million customers attests to the fact that anyone can build a
Heathkit. Order your favorite Heathkit today. Enjoy top qual-
ity equipment with savings of up to 50% and the satisfaction of
doing it yourself. Get guaranteed success with Heathkit!

MONEY BACK GUARANTEE

The Heath Company unconditionally guaraniees that you can
build any Heathkit product and that it will perform in accord-

ance with our published specitications, by simply following
and completing our check-by-step instructions, or your
purchase price will be cheerfully refunded.

FREE Catalog!

Contains complete descriptions and speci-
fications on all of the above new models
plus more than 200 other famous Heathkit
items. Send for your free copy, use the
coupon below; see how you can enjoy top
quality equipment with savings of up to
50% with Heathkit!

_________________ ————

(=5 maTecsT

HEATH COMPANY
Benton Harbor 15, Michigan

0O PLEASE SEND MY FREE COPY OF THE 1981 HEATHKIT CATALOG

Name

Address

City Zone. State
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Thermoelectric Water Cooler p
This photograph compares the inside
cabinet areas of the new Westinghouse
thermoelectric water cooler, left, with a
conventional unit, right. The cooling
components in the thermoelectric unit
require 25 per-cent less volume than
those in a standard compressor-oper-
ated unit. Except for the fan at the
bottom used to dissipate the heat drawn
from the cooling elements, there are no
moving parts in the thermoelectric
cooling system. At right, the conven-
tional cooler includes a “network” heat-
exchange system, in addition to the
traditional motor-driven compressor.
The 36-inch cabinet height has been re-
tained in the new cooler because it
places the water tap at a convenient
level.

Recent
Developments in
Electronics

Electronic Display Panel p
An electronic panel less than one-half
inch thick that uses a new principle to
produce a moving, lighted image was
deseribed reeently by General Telephone
& Electronics Laboratories’ scientists.
In the panel, piezoelectric material pro-
duces a moving eleetric charge that ac-
tuates a layer of ecleciroluminescent
material to produce a moving. luminous
displav.

Magnetic Sorter

Relving entirely on the information magnetically
recorded on each plastic jacket, this prime sorter
in Valley Nationul Bank’s document-handling sys-
tem in Phoenix, Arizona, separates checks into 26
pre-programmed groups. The device. part of an
ITT-developed installation, handles 25,000 jackets
an hour. High-volume items, such as payroll ac-
counts, dividend checks, clearing-house items, and
aeccounts with large correspondent banks are as-
signed pockets.

’l

4 Lightweight Airborne Teleprinter
A U. S. Marine carries two eompact, lightweight
teleprinters to the helicopter in the hackground for
installation in the aireraft. The teleprinter, devel-
oped by MITE Corpoiration of New Haven. Conn,,
is part of a send-receive communications system
used 1o maintain reliable contact between air and

ground erews through radio relay or wire cireuits.

ELECTRONICS WORLD
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10,000-mc. Tunnel Diodes S
Sylvania will produce and market these miniaturized tun-
nel diodes, which oscillate at frequencies of 10,000 me. and
above. The new units operate at three times the range of
previously announced tunnel diodes and are particularly
useful in solid-state X-band oscillators and amplifiers
which <o not require pumping.

World’s Biggest Horn Antenna
Artist’s drawing of the Bell System’s antenna being built
near Rumford, Maine for experiments in overseas satel-
lite communications. The antenna will be protected from
the weather by the largest inflated radome yel made.
210 feet across and 161 feet high. The giant experimental
horn antenna will transmit and reeeive signals that earry
transatlantic telephone calls. live television, and other
communications vig orhiting satellites. (For further de-
tails on this type of system, see "Sugar-Scoop Antenna”
in our November, 1960 issue.) v

Jet Bomber
Flight Simulator
Strapped into ejection seat. de-
lense oflicer of USAF's B-58
jet bomber “flies” mission in
complex electronic flight simu-
lator at Carswell Air Force
Base, Texas. The B-38 trainer,
designed and built by Reflectone
Electronics. Ine..Stamford,
Conn., provides actual aircraft
chvironment, complete to the
last detail-—a drinking tube {rom
the overhead water container.
Students develop electronie-
countermeasure techniques un-
deir simulated combat situations
in complete instructor-controlled
on-the-ground safety. Heart of
the simulator is a labyrinth of
computersand target-gencration
syvstems which produce special
signals imitating ground-based

radar and airborne targets.

\

July, 1961
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X-Band Transmitter
Photograph below shows ad-
justments being made on a
miniature transmitter that
uses a single miniature ce-
ramic receiving tube, the
G-E 1ype T486. The tube
(inset) is dwarfed by a com-
mon pin. The transmitter,
feeding its output into a
small radiating horn. oper-
ales at a {requency of 7300
mc. A matching receiver is
shown at the right. Power
output is 30 mw. and range
is 30 feet. or mueh greater,
depending on receiver sensi-
tivity., The demonstration
shows that signals at this
frequency ean be produced
with a relatively inexpensive
tube-cavity combination.

v
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RECORD & REEL REVUE

By BERT

OW OFTEN have you listened to some

ancient recording of a noble perforni-
ance of some great work by a fammous
conductor, now long dead, and said to
yourself . . . “Boy. oh boy, wouldn’t that
have been sensational if it had been
recorded in stereo”! Needless to say
this is idle thinking applied to such
giants as Furtwangler and Mengelberg
and others of similar lustre. Of course
stereo was virtually non-existent in
those days. with only the obscure experi-
ments of Dr. Blumlein of EMI the first
faint flicker of light on the stereo hori-
zZon,

The real tragedy of this stereo age is
the case of the late, great Arturo Tos-
canini. It was at the twilight of his
career when RCA began to experiment
with sterco and although there was one
actual stereo recording made, it is evi-
dently considered too flawed to permit
release. A somewhat sad and puzzling
aside is that as late as February 1953.
recordings were being made with the
Maestro without stereo. I say this be-
cause at that time I had been recording
stereo for over three years, and the
equipment to record stereo was avail-
able in 1953, Admittedly, the equipment
was not as sophisticated as we have
today, but it was capable of recording
true stereo sound of remarkable quality.
An offer I made to record the Maestro in
stereo in 1952 was rejected without com-
ment.

All the foregoing is in preface to the
recent release of three famous Toscanini
performances in a new sound process
RCA Victor calls *Electronic Stereo Re-
processing.” With much fanfare and
flurry of press releases, Victor details a
method wherein the end result is that
these venerable Toscanini monophonic
recordings are imbued with ‘'stereo-
phonic characteristics.” To their credit,
Vietor frankly admitted that sales of
Toscanini recordings had fallen off con-
siderably since the advent of stereo and
whether this Toscanini revival is
prompted by aesthetic considerations or
more crassly commercial reasons, these
would appear to be merely the first in
a series of “electronic stereo reprocess-
ings.”

There are undoubtedly many recent
converts to classical music who know
of the Toscanini legend but who are
quite unfamiliar with his recordings.
Since most of these people are stereo-
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oriented, they usually want the most
modern version of a given work, re-
corded with the most up-to-date tech-
nique. This would almost automatically
preclude consideration of the Toscanini
recordings as they existed in mono-
phonic format. Thus Victor quite rightly
assumed that any updating of the Tos-
canini recordings would somehow have
to be worked out to include use of the
term “‘stereo.”

From a strictly purist viewpoint, you
record stereo from the outset since there
is no such thing as a post-recording
method of obtaining stereo; from a sales
viewpoint, the term 'stereo” is con-
veniently “stretched” and altered in
meaning, Unfortunately, although Vie-
toris careful to spell out its experiments
as “electronic stereo reprocessing,” most
of the public and a great deal of the
press . . . even some of the hi-fi press
who should know better. .. have already
dropped the other terminology and sim-
ply refer to these recordings as “‘stereo.”
In other words, to a public which is al-
ready confused enough with bon« fide
stereo, the problem is compounded by
calling these manipulated monophonic
recordings “stereo,” which I assure you
they are not! And now to the recordings
themselves:

DVORAKR

SYMPHONY 5
NBC Symphony Orchestra conducted by
Arturo Toscanini, Victor LME2108 ESR.
Price $1.98,
RESPIGH]

THE FOUNTAINS OF ROME

THE PINES OF ROME
NBC Symphony Orchestra conducted by
Arturo Toscanini. Victor LME2109 ESR.
Price $1.98.
MOUSSORGSKY-RAVEL

PICTURES AT AN EXHIBITION
NBC Symphony Orchestra conducted by
Arturo Toscanini, Victor LME2110 ESR.
Price $1.98.

All three recordings share the genius
that was Toscanini. One listens to the
incandescent energy, the vibrant intens-
ity of expression, the brisk unflagging
tempi, the masterful shaping of line and
phrase in these performances and won-
ders from what deep wellspring within
this man comes the stupendous vitality
that belies his great age. These are great
musical experiences and, quite apart
from any technical controversy, it is fit-
ting that they have heen issued—for the
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benefit of those to whont the art of Tos-
canini is a bright and shining new ex-
perience and for old friends and admir-
ers whose original recordings have long
since become too worn or perhaps
broken.

According to Victor, not all old re-
cordings are suitable for this electronic
stereo reprocessing, It is significant that
the three initial recordings chosen rep-
resent the cream of Toscanini’'s output
front the standpoint of monophonic
high-fidelity quality. An attempt was
macde to apply this new process to the
Maestro's great recording of the Bee-
thoven 9th, but at least for the present,
too many difficulties were encountered.

There is nothing essentially startling
about the electronic stereo technique
... the nominal seating of today's sym-
phony orchestra aids the procedure
greatly since the lighter, higher-toned
instruments, i.c.. the first and second
violins, are placed to the left of the
conductor and the darker-hued celli and
contrabassi to the right. A simple fre-
quency-dividing network. sending highs
to left and lows to right, results in a
certain degree of channel differentia-
tion, but obviously not without serious
imbalances and impairment of perspec-
tive, Thus a series of more complex fil-
ters of varying cut-off frequencies were
used, along with such standard practices
as cross-insertion and attenuation phase
inversion and variable time-delay tech-
niques.

My good friend Bob Darrell wrote the
jacket notes for these recordings and he
gives a very detailed and lucid explana-
tion of the technique for those who are
interested. Suffice to say that the ob-
vious goal of all this filtering and fina-
gling is to approximate a stereo recovd-
ing, with perhaps the aspects of
directionality the most important. This
makes commercial sense at least, he-
cause in the public mind. directionality
is the most immediately apparent phe-
nomenon they associate with stereo.
Also desirable, of course. is the achieve-
ment of depth effects which. in turn, are
allied with that rounded spaciousness
of acoustic climate which is character-
istic of stereo.

How effective is this pseudo-stereo
called “electronic stereo reprocessing”™?
Let me preface my answer to this by
saying that I have seen a number of
reports on these recordings, in which the
critic gets caught up in the trap of com-
paring the original mono versions with
the “stereo.” as the new discs are al-
ready being called. Further, many of
them purport to hear varying degrees
of directional effects and one even went
so far as to state that he found the
recordings comparable to the average
stereo quality of today's Westrex-type
discs!

I can't conceive what kind of equip-
ment these discs were played back on.
or what state of balance and repair this
equipment was in or what acoustic en-
vironment it was in, to produce such
conclusions. My evaluations were made
between the new recordings and the
original mono versions and with prime
stereo examples of each work, after my

ELECTRONICS WORLD
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system had been completely checked
out and balanced. Here is my analysis:
On all three discs directional effects
were practically nil. For the most part,
the first violins were heard in the middle
phantom channel or slightly to the left
of middle. In a few instances, where
the first strings just happened to be |
playing an isolated passage themselves,
or with a minimum of other instrumen- |
tal interference, a somewhat more pro-
nounced localization to the left was evi-
dent. Much the same held true for the
celli and bass; woodwinds and percus-
sion were nicely centered in the phan-
tom-center channel and since this is
more or less standard in stereo, was not
objectionable. Trumpet, trombone, and
french horns were very static and stayed
with little variance in the phantom cen-
ter or slightly left or right of center.

Depth effects were minimal at best.
As far as I am concerned, most of the
information I received was contained
between my speakers, How any person
possessed of a truly good ear and with
good stereo equipment, could mistake
these discs for real two-channel stereo
is a mystery. A very easy test of these
reprocessed discs (to quickly differen-
tiate them from stereo) is to sit at the
optimum point between your speakers
and then bend {from one side to the other
so that you alternately favor the left
and the right side. In addition to noting
the preponderance of information in the
phantom center, as you quickly bend
from one to the other speaker, you will
notice that essentially the same infor-
mation is coming out of both speakers!
Perform this same test with a top qual-
ity stereo disc made from a three-chan-
nel master and you will perceive, for
example, that if trumpets and from-
bones are sounding out on the right and
first and second strings and perhaps
french horn in the left, you will hear the
trumpets and trombones to the right
with Jittle if uny trumpet and trombone
sounding in the left speaker and vice I
versa for the strings and french horn.

You may well ask at this point, if
these ‘electronic sterco reprocessed”
discs have any virtues. The answer is
yes. The reverberation characteristics
have been changed so that there appears
to be more air around the sound . .. it is
more spacious without reaching the
quality imparted by true stereo-spa-
ciousness. The individual instrumental
timbres are reproduced, often with a
distinct gain in clarity. On an over-all
basis, as there have been considerable
advances in cutling techniques since the
originals were issued, the sound is gen-
erally cleaner and brighter, some dis-
tortions which existed (for example the
finale of the “Pines of Rome’) have been
cleared up. Dynamic range is satisfac-
tory except in the very biggest climaxes
where a definite sense of compression is
felt. Background noise is a little high,
mostly {rom tape hiss due to the re-
peated overdubbing necessary in this
type of process.

In summation, these reprocessed Tos-
canini discs are a welcome upgrading in
certain sound qualities and I hope will
afford much enjoyment to many people

July, 1961

|
Now . .. an FM tuner with multiplex built-in!
New H. H. Scott FM Stereo Multiplex Tuner

uses Wide-Band design for top performance

Ilere it is! No adaptor needed! The
world’s first Wide-Band 1uner designed
specifically for multiplex . . . H.1I. Scott’s
new Model 350 FM Muliiplex Stereo Tuner.

The FCC, in its recent acceptance of FM
sterco multiplex, said that the approved
system * . . . like any multiplex transmis-
sion system, will increase energy trans.
mission at the edges of the channel in-
volved. Accordingly, fer optimum stereo-
phonic reception, the (tuner’s) bandwidth
... must be considerably greater than that
of monophonic (tuners) .. " *

From our very first design . . . the revolu-
tionary 310A . .. H. HI. Scott incorporated
substantially wider IF bandwidth than con-
ventional tuners. This gave better selectivity
and wusable sensitivity. The new 350 in-
corporates this same exceptional circuitry
allowing reception of even weak multiplex
stations with amazing clarity. You get other

benefits, too — the 2 MC Wide-Band de-

Wide-Band Multiplex Adaptor

important News for H. H. Scott Tuner Owners
H. H. Scott has once again protected your invest-
ment against obsolescence, Your tuner, regardless
of age or model, can be quickly converted to
multiplex with the new Model 335 Wide-Band Multi-
plex Adaptor. Because of H. H. Scoit's unique no-
compromise Wide-Band design, we can guarantee
superior multiplex reception only when the 335
and an H. H. Scott tuner are used together. 5 tubes,
8 diodes., $99.95, case extra.
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tector provides superior rejection of inter-
ference and complete freedom from drift.
The Wide-Band design of the IF’s and de-
tector give the new 350 a remarkable usabie
sensitivity of 2.5 uv measured by stringent
IHFM standards.

If you are considering a new tuner, or
addition of an adaptor to a conventional
narrow-band tuner, first listen to the new
H. H. Scott Model 350 Wide-Band FM
Multiplex Stereo Tuner. Its superiority in
sound quality is so dramatically different
that you will not want to settle for less.

Important Technical Information

Usable (IHFM) Sensitivity: 2,5 uv. 10 tubes, 11
diodes. Famous H. H. Scott silver plated front end.
Tuning meter., Performance matches FCC transmis-
sion specifications. Can receive either monophonic
or stereo multiplex programs. Special circuitry for
perfect stereo tape recording, Dimensions in hand-
some accessory case 1532"W x S514“H x 1314"D.
Matches styling of all H,H. Scott amplifiers,
$199.95 * *, case extra.

*sec paragraph 36, FCC Report and Order, Docket
no. 13506, 4/19/61, Emphasis ours.

* * slightly higher West of Rockies.

H# HH SCOIT

H, H. Scott, Inc. Dept. 160-07
111 Powdermill Road, Maynard, Mass.

Please rush me full details on your Wide-
Band Multiplex Tuner and Adaptor. In-
clude new 1961 catalog.

Name_

Address

City. Zone. State

Exbort; Morhan Exporting Corp,, 458 Brozdway, N. Y, €,
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EST BUYS ‘from PLATT:

A complete Inventory of Parts Is available for
all types of LINK MOBILE EQUIPMENT.
{Listed Mobile Equipt. e
reconditioned, ==
excellent} £

2PIECE MODEL FMTR 30-50 MC ED. 7 FM

MOBILE TRANS. & REC.—6 OR 12 VOLTS

Unit emnplete with Peak Modulation control head,

:':“: r;n:]tlc"nll‘l:\ r':ll‘:‘l‘tl-lsl‘f‘lcr) sLalx Froumml 1o your spe.
9.95

6 Volt—3%10 it—$1
2-PIECE MODEL FMTR 152 174 °MC EsIJ.‘9 -
25 W, FM MOBILE TRANS. & REC.
—~&6 or 12 VOLTS

Supplled a« |lhh.lr.--|--|l ab e,
6 Volt—$134.95% 12 V’nll—-sl74 1]

UFS
50 WATT 30-50 MC
BASE STATION

Roused in a II"
ahjr

*******i**i’**‘k************* ******}
%

ey 5249 50

MODEL 1907
60 WATT FOR
HIGH FREQ.
OPERATION
152174 MG 10y,

Recomtitloned),
herked out, com-
plete with all

Lis 329050
MODEL 2210 t52-162 MC FM

—MOBILE TRANS. & REC.
6 DR 12 VOLTS

A onna, eudliles,
'

. Specially
nriced.

6 Volt

,,//N;/—; $139.50
- L 12 von
\-\\ € E $162.50

MODEL 2365 25-40 OR 30-50 MC FM MOBILE
TRANS. & REC.—6 OR 12 VOLTS

SuppHed as illustrated above. Complete lor et
Iaie Installation.
12 VoIit—5$149.50

6 VoIlt—$119.50
FREQUENCY METERS

For the maintenance shop and
13

for frequency
ull;!nl en 1r|11 GUARANTEED,
unmedujated Type . .$119.50
Modutated Type ....$139.50
Moduiated Type wi!h AC Pow-
or Supply -$159.50
NEW! Our own ierwion of the famou. 1C-22] with
BUiL-In makie eye zero-heat imlicator. Add $25.00
ta any model.

FIELD TELEPHONES

Army surplus. completely re-
conditioned and electrically
tested, using 2 flashlight cells
and a pair of interconnecting
M wires, GUARANTEED. NEW.
$19.95 each, $35.00 pair

SPECIAL!
UNIVERSAL 6/12 VOLT
VIERATOR POWER SUPPLY

AWIIED, M) by DUMONT.
R 100
l

LR
Hnrlmr for _ahovi sz 99

NEW CHICAGO
PLATE TRANSFORMER TR-1040
115 VAC Primary. 2300 ¥DC @ 250

aA pe \ecomhr; 0= Al sss.ss

C17% *dp. Wt, 60 1bs.

A 3ok e e e i e e e A ok e e kol

Immaeillate Delivery. Include 207%  depasit  with
onler—balmee ¢ u D. AII shipment. Far.fi. our
warehouse. N, Y, ¢, (N, Y. C. resldents iubd sales
tax to your re mllhnu [

PLATT etectronics core.

20 MURRAY ST., NEW YORK 7, N. Y.
Telephone: COrtland 7-2575
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who might otherwise have never heard
these superlative Toscanini perform-
ances. It is also to be hoped that re-
sponsible people will stop categorizing
them as stereo discs and use some less
confusing nomenclature. Great music
they are . . . stereo they are not!

PROKOFIEV

PIANO CONCERTO #3
MACDOWIELL

PIANO CONCERTO %2
Van Cliburn, pianist, with Chicago Sym-
phony Orchestra conducted by Walter
Hendl Victor LSC2507. Price $5.98.

This is a good vehicle for the talents
of the remarkable Van Cliburn and if
you like your piano concerti in the big,
bold, bravura fashion, you'll certainly
enjoy this disc.

The Prokofiev is a marvelous work, a
favorite of mine and I shall never forget
the performance I heard by the late
William Kappell with Rafael Kubelik
and this same Chicago Symphony. Van
Cliburn takes a broader, more romantic
approach to the work. and within this
concept plays beautifully. But he lacks
the crisp incisiveness, the dynamic ex-
pression, and the somewhat sardonic
humor with which Kappell imbued the
work.

The MacDowell is a rouser, romantic
to the core, and played by Van Cliburn
with tremendous vitality and technique.
The sound is good in both cases. the
piano in the Prokofiev projected a bit
farther forward than in the MacDowell.
Directional virtues and depth perspec-
tive were more than satisfactory and
dynamic range pleasingly wide, The
famed acoustics of Orchestra Hall were
well-handled and contributed a fascinat-
ing amalgam of spaciousness with rock-
ribbed instrumental timbres.

BIZET-SARASATE
CARMEN FANTASY
SARASATE
ZIGEUNE Il\‘l ISEN

lI AVANAISE
INTRODUCTION & RONDO
CAPRICCHOSO
Ruggicro Ricel, violinist, with London
meplmln Orchestra conducted by I’i(-r-
ino Gamba, London CS6165. Price 85.98.

The "Zigeunerweisen™ and the Saint-
Saens works are played very ably by
Ricci, perhaps with not quite the suave-
ness or elan that some others bring to
these scores. The prize here is the "Car-
men Fantasy.” wherein Ricei unloads
his formidahle technical armamentar-
ium and takes a back seat to no one.
His pyrotechnics are positively dazzling
and the smooth ease with which he tra-
verses some of the incredibly high har-
monics is something at which to wonder.
If your taste for Carmen has been dulled
by endless repetition, here is a fresh ap-
proach which will whet vour appetite.
Not the least of the attractions of this
piece is the really spectacular sound,
some of the best from London in a long
time. It is very wide in frequency re-
sponse and dynamics and, although the
very close-up miking affords tremen-
dous presence, the acoustics are very
spacious.
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The directivity is more pronounced
here than in most Lonrdon recordings
and this plus the over-all brilliance of
the sound leads me to suspect that Lon-
don is now using the three-channel ap-
proach or some variation thereof.

HAYDN

MASS IN TIME OF WAR
Netania Davrath, soprano: Anton Der-
moty, tenor; Hilde Rossl-Majdan, alte;
Walter Berry, bass: with Vienna Cham-
ber Choir and Vienna State Opera Or-

chestra conducted by Mogens Woldike.
Vanguard VSD2075. Price 83.98.

This is one of the most thrilling
Masses ever written, combining the solo-
ists. chorus, trumpets, and tympani in
a wonderful display of antiphonal and,
therefore, highly stereo-istic scoring.
Woldike is a Haydn scholar of formida-
ble stature and his reading is entirely
sympathetic and authoritative. The solo-
ists are old hands at Masses and oratorio
and sing their parts with spirit and con-
viction. The orchestra is actually the
great Weiner Philharmoniker. a fact
easy 1o perceive [rom the fine playing
and the assured manner in which the
trumpeter handled the fiendishly diffi-
cult high passages.

The sound is good, appears to have
bheen recorded as a two-channel master,
but with excellent balances. The choir,
soloists, and orchestra are mutually re-
spectful and are nicely integrated. Dy-
namic range and frequency response
were quite wide and all was big and
clean save for some occasional blasting
in massed choral passages.

HARRIS. ROY

FOLKSONG SYMPHONY 1910
American Festival Chorus and Orehestra
condurted by Viadimir Golsehmanm. Van-
guard VSD2082, PPrice $5.98.

Among the most talented and genial
of our American composers is my friend
Roy Harris. He is justly celebrated for
such works as his 3rd, 5th, and 7th
symphonies. yet to me the man is best
epitomized by his wonderful “Folksong
Symphony.”

This joyful, heartfelt outpouring is
certainly idiomatie, with Roy's boister-
ous and bountiful Americanism waving
like a flag in the wind. The work cannot
be simply dismissed as a seven-move-
ment collection of folksongs. True,
Harris has made free use of folk mate-
rial. but this is the only part that is
derivative; the rest is inspirational . . .
and professional and abounds with
rhythmic vitality and melodic inven-
tion. Thus this heady amalgam is com-
posed of one part Roy Harris and one
part tunes like “The Girl I Left Behind
Me.,” “O Bury Me Not On The Lone
Prairie” and others, ranging through
the seven movements and ending up
with the ebullient *Johnny Comes
Marching Home."

Golschmann conducts the work with
a great deal of sincerity and respect and
yvet my impression is that he and the
chorus and orchestra had a lot of fun
recording this picce. The orchestration
is as colorful as the material and the
choral parts beautifully executed.

ELECTRONICS WORLD
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A.E.S. (go& i

WE CHALLENGE COMPARISON

REGARDLESS OF PRICE OR SIZE

Here, at A. E. S. we have made comparison

tests with every bookshelf speaker system available to us, and found
the Gigolo Il to be by far the most outstanding performer. In the words of our Engi-
neering Department, quote: “‘This system cannot be improved upon.”

To explain these technical
specifications to the average layman, in language
that can be easily understood, all these figures and
curves show that the Gigolo II is more properly
suited for use in some type of professional appli-
cation, where large surges of power and extreme
frequency reproduction would be needed, rather
than for use in the home.

But, for those people who feel they must impress
their audiophile friends by having the most out-
standing performing svstem in his group, or the
tvpe of person who wants to have that certain feel-
ing of psvchological satisfaction which comes with
owning that special piece of audio equipment, we
offer the Gigolo 1T, so you may compare and prove
this to vourself, or it may be returned on our pur-

chase price moneyv back guarantee.

DESCRIPTION:

The A. E. S. Gigolo Il is made of finest select natural birch. All the
wood used for the enclosure is at least 34” thick. Outside dimensions
are: 24” long, 134" high, 12" deep. Our grille cloth is supplied by
one of the country's largest manufacturers of acoustical grille mate-

rial. Your Gigelo Il comes to you completely assembled and sanded,
ready for finishing in either Blond, Walnut, Mahogany, Cherry or Ebony.
All units sold 1009, MONEY BACK GUARANTEE.

Price $49.50 Unf.
F.0.B. Factory

July, 1961

These are the facts:

it
DI
IV
|

TONE BURSTS
SPECIFICATIONS:

Frequency response
Harmonic distortion
impedance curve

29-16000 cps +8 db
less than 2% 50-15000 cps
within —0% <4 100% of 8 OHMS

Intermodulation distortion Negligible
Free air resonance 35 cps
Reécommended power 15-60 watts

Following test equipment was used to determine the above
specifications:

Hewlit Packard distortion analyser

General Radio response curve recorder

Tektronix Oscilloscope

Response curve run at continuous 25 Watt input.

A. E. S. Inc.
3338 Payne Ave., Cleveland 14, Ohio

Gentlemen please ship Gigolo Il $49.50 Each
I understand these units are guaranteed and if | am not
satisfied | may return fer a full purchase price refund.

Name
Address
City and State

Enclosed find check money order

www americanradiohistorvy com
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TARZIAN Offers 48-Howr,
Direct Factory Service
on Tuner Repairs

That's right, Net, $8.50 per unit and $15 for
UV combinations, including ALL replacement
parts. 90-day warranty against defective work-
manship and parts failure. Tuners repaired on
approved, open accounts. Replacements of-
fered atthese prices® ontuners not repairable:

VHF 12 position tuner . . . . . $22.00
VHF 13 or 16 position . . . . . 23.00
VHF/UHF combination . . . . 25.00
UHFonly . . . . . ... ... 15.50

*Subject to change

Tarzian-made tuners are easily iden-

tified by this stamping on the unit.

When inquiring about service or re-
placements for other than Tarzian-made
tuners, always give tube complement . .. shaft
length. .. filament voltage . . . series or shunt
heater ... IF frequency, chassis identification
and allow a little more time for service. Use
this address for fast, 48-hour service:

SARKES TARIIAN,
Att.: Service Mgr., Tuner Division
Dept. 6
Bloomington, Indiana

Inc,

PROOF OF SUPERIORITY
NO OTHER MICROPHONE
! CAN MATCH! o

LEADING NEWSWEEKLY
MAGAZINES PICTURE EV
MORE OFTEN THAN THE NEXT
FOUR BRANDS COMBINED!

Write now for caralog of
microphones preferred by rop radio, TV,
newsreel and sound engineers !

EledlioYorec

ELECTRO-VOICE, INC.
Commercial Products
Div., Dept. 711N
Buchanan, Michigan

70

Soundwise this is topnotch, with a
fine balance maintained between chorus
and orchestra. The directional and depth
cffects were easy to perceive, and the
over-all recording is notable for its clean
sonic contours, An occasional spot of
choral “blur” intrudes now and then
in an otherwise splendid recording. This
is the sort of songful, foot-tappin’ piecc
that, given reasonable circulation ria
this recording, is certain to achieve
broad popularity. Don't miss this out-
standing release.

RAGNER

OVERTURE TO RIENZI

WOTAN'S FAREWELL

MAGIC FIRE MUSIC

OVERTURE TO FLYING DUTCH-

MAN

DIE MEISTERSINGER (excerpis)
Detroit Symphony Orcehestra condacted
by Paul Paray. Mercury SR90232. Price
8$5.95.

It has been noted previously that
Frenchman Paul Paray has a peculiar
afinity for the music of Wagner. His
performances can't be called 'Ger-
manic” in the truest sense and yet his
concept of the scores is as revealing and
articulate as one could expect from his
Teutonic contemporaries. Very possibly
it is this Frenchman's innate love of
drama that enables him to communicate
so successfully the deeper meanings of
these essentially dramatic works.

The sound is up to Mercury's usual
high standards, with fine directivity.
good phantom-center fill, and good
depth perspective. The range of dy-
namics is tremendous and on a big stereo
system, the room will really rock. All is
bright and clean, with my only quibble
that I thought the percussion, espe-
cially the tymps, were a shade muddy at
times and could have benefitted from
better articulation. Top piece here is the
rarely played, but nonetheless exciting,
“Overture” to Rienzi.

OPERATIC. CHORUSES
Robert Shaw Chorale condueted by Rob-
ert Shaw with RCA Vietor Orcehestra. Vie-
tor LSC2116, Price $5.98.

This disc is a real sleeper! If you are
an opera fan. get set for a fine feast of
some of the best operatic choral work
this side of thc Met. In fact. and without
denigrating the fine efforts of the Met,
few opera house choruses have such
beauty of voices, such precision, and
discipline. Of course Shaw has been at
this a long time and he is justly famous
for his work in this field. Here is a col-
lection of most of the familiar choruses,
from equally familiar operas. Thus we
have “Les Voici” from Carmen, “Sol-
dier's Chorus” from Gounod's Faust, the
“Bridal Chorus™ from Lohengrin, a
really rousing ‘“‘Anvil Chorus,” and oth-
ers from Nabucco, Otello, Rigoletto, Die
Meistersinger, etc.

The voices are deployed between the
speakers, spilling over slightly to left
and right, with the orchestra almost
surrounding them. The sound is just
wonderful, big and hright both vocally
and orchestrally. with all the stereo vir-
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tues very evident. The massive sound is
well contained and given body by the
excellently handled acoustics. And glory

be . . . there was virtually no choral
blasting or "fusion” even in the cli-
maxes.

TAPE TOPICS

The big news this month in the world
of tape was contained in last month's
EvecrroNics WoRLD., Yessir, ye editor
and technical ed. stole a march on me
with the announcement of the new
four-channel stereo tape. I had known
a little about it, but had no idea its in-
troduction was quite that imminent.
Full details are in last month's issue.
The big thing about this is, of course,
that it is the first link in the chain
which will lead to the eventual com-
mercialization of true three-channel
sterco.

The system described uses a 4th chan-
nel, mostly as a reverb channel and, as
such, opens some fascinating new ave-
nues of experiment. Actually the 4th
channel was a cleverly thought-out utili-
zation of current four-truck head config-
uration. Instead of two pairs of tracks
playing back stereo in opposite direc-
tions. the four tracks ave used in the
one forward direction, with each track
a separate channel of information, feed-
ing into four amplifiers and four speak-
ers.

As mentioned in the article, a spe-
cially recorded four-channel recording
will be available for test purposes. The
important thing about this is that with
comparatively little modification to both
dubbers and playback machines, the ex-
isting libraries of three-channel sterco
masters can be used as the basis for true
three-channel commercial stereo tapes.
There is no technical obstacle that
would appear to be insurmountable. It
also goes without saying that once the
three-channel tapes get off the ground
through this system, specially designed
three-channel tape playback units will
soon be forthcoming. And if the four-
channel idea should prove worthwhile
and feasible, this too can be accom-
plished by incorporating the proper
heads and circuitry into the master tape
machines. An exciting dcvelopment to
say the least and one that I shall watch
very closely.

No news yet from the Los Angeles
Show or the May Parts Show as to the
fate of the CBS/:M tape cartridge.
We're watching this very closely, as
well, and will bring you all possible info
as soon as anything breaks. As not too
unexpected, four-track tape activity has
slacked off within the last month and
the imminence of summer. But a few
new items have come along and here
they are forthwith.

BEETHOVEN

SYMPHONY £5

CORIOLAN OVERTURE
Chicago Symphony Orchestra conducted
by Fritz Reiner. Vietor 4-track FTC2032.
Price 88.95.

A look at the Schwann catalogue will
readily attest to the fact that there is
no scarcity of recordings of the Bee-

ELECTRONICS WORLD
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thoven 5th Symphony. Staring aghast at
the multitudinous choice, one wonders
why there should be any valid reason
for still more and newer recordings of
this work. I won't attempt to answer
that complex question, but I will make
the observation that a really good re-
cording of this work always sells well,
and that is reason enough for most com-
panies.

\When on rare occasions, such as with
this new Victor recording, the product
is not merely good but outstanding, this
old warhorse can rack up some pretty
impressive sales.

This may not be the ultimate in per-
formance values, but it is close enough
to satisfly many people and, when sound
is considered, this version wins hands
down. Reiner essays a very powerf{ul
and vigorous approach, with tempi
somewhat faster than most. However,
this may be justified for the overwhelm-
ing grandeur of the sonorities his great
orchestra produces.

This is, without doubt, the biggest
sounding of any existing version. The
siereo is exemplary on all points..,
good direction and depth, full center
fill, marvelous acoustic perspective. Ex-
cept for a small smidgin’ of overload
distortion in the tuttis of the finale, and
some occasional ‘“‘print through,” this
tape is exceptionally clean. It is also nice
to report that crosstalk was no problem
and that even though the tape was
played hack at a good room-filling level,
tape hiss was as minimal as I have ever
encountered from a commercial tape. So
there you have it . . . a fine performance,
fabulous playing from the orchestra and
great stereo sound ... all adding up to
the most desirable Beethoven 5th in the
catalogue.

CHOPIN

PIANO CONCERTO #1
MENDELSSOHN

CAPRICCIO BRILLIANT
Gary Graffman, pianist, with Boston Sym-
phony Orchestra conducted by Charles
Munch, Victor ttrack FT(2050. Price
£8.95.

Graffman continues to develop as one
of our outstanding young pianists. His
playing here is properly lightweight,
with lovely tone spilling from his fingers
with almost liquid dexterity. Yet this
is not to say that his interpretation lacks
vigor or conviction.

Munch furnishes a good accompani-
ment, not entirely sympathetic in cer-
tain matters of tempi, but in general re-
spectful of the pianist. Soundwise, this is
a nice clean recording, with the piano
solidly emplaced in the phantom center.
The piano is recorded a shade too close
as also seems to be the orchestra, but
oddly the result is not wiriness nor stri-
dency but rather a sense of compression.
This effect is probably heightened be-
cause the reverb content was on the
short side and accentuated any feeling
of “dryness.”

Here, again, we have the not incon-
siderable bonus of virtually inaudible
crosstalk and exceptionally low tape
hiss. The stereo was well done and
direction is good except that for a large

duly, 1961
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there 15
no margin
for error
when striving for
the ultimate
In stereo
sound
creation

SHURE

HI-FI PHONO CARTRIDGES

Tiny though it is, the eartridge can make

or break a stereo system. For this breath-

takingly precise miniaturized clectrie gen-

crator {that's really what it is) carries the

full burden of translating the miles-long

undulating stereo record groove into usable
CARTRIDGES

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

Standard M8D. A superb blend of
quality and economy.. .. .$16,50
Custom M7D with N21D st\lu\
Widely acclaimed $36.75
Professional M3D with N21D
stylus. Choice of the

critics $47.25

Laboratory Slamlard Model M3LS.
Individually calibrated, limited
quantity

records.

TONE ARMS
Integrated
Cannot scratch

......... $89.50

Professional Independent Tone Arm. !

For any quality cartridge . . .

stereo or mMONG. L L L.l s

Studlo Dynetic.
and cartridge.

——

IENT ey

am ‘ :
Ky’

$29.95

FROM 6 INCHES
TO 10 FEET LONG

Sold by Electrical,
Hardware Jobbers and Dealers

Electronic and

=

Tap-A-Line Mfg. Co.
P, O, Box 563 0 =
G

Pompano Beach, Fla.

Tap-A-line —
mounted on or
behind work benches,
in the lab, on test tables,
in lamp or appliance stores —
provides multiple taps from a single
power source. Safe — concealed conductors — ]
tight positive contacts — easy to install in any pesition. - -:.'::d":d'..f .

EASY
PLUG-IN
FOR
MANY
TOOLS
|

SAVES
TIME

A
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A quick check with a tunable
receiver in almost any populous arca
shows lots of activity on the Citizens Band . . .

RADIO-
TRANSMITTER
FREQUENCY,

That is
9

I-

and

a surprising proportion of transmitters which are off frequency.

TWO VERY GOOD REASONS FOR HOLDING REQUIRED FREQUENCY

TOLERANCE AR

t. VOICE QUALITY AND DISTANCE COVERED WILL BE AT MAX-
ECAUSE OFF.TUNING DOWNGRADES PERFORM-

IM
ANCE VERY QU ICKLY

2. NO TICKETS FROM THE FCC FOR VIOLATIONS. FCC TOLER-
ANCE FOR CLASS D CITIZENS BAND ‘1S 0.005%

THE LAMPKIN 105-B FREQUENCY METER
CITIZENS BAND WORK. ACCURACY

OPERATE AS A SIGNAL GENERATOR
ALIGNMENT),

(FOR

IMMEDIATE! GET ONE YOURSELF—OR HAVE YOUR CB CLUB BUY ONE!

105-B FREQUENCY METER
Reliable . . . since 1938!

LAMPKIN LABORATORIES,

BRADENTOMN-
FLORIDA

1S AMPLE
COVERS ALL CHANNELS (CALIBRATIONS FREE WITH NEW METER.
ON REQUEST, FOR THE 23 CLASS D CHANNELS) . . .

IS A NATURAL FOR
(0.0025%). 1T

INFORMATIVE
BOOKLET ON TWO.
ITS

AND WILL
ACCURATE RECEIVER

WAY RADIO.
FULL OF

THE PRICE 1S LDW ($260.00 NET) AND DELIVERY IS FACTS AND,

FiGURES) = /

"2'-'2.:2”']'
r—= T {1
| LAMPKIN LABORATORIES, INC. I
| MFM Division, Bradenton, Florida |
| At no obligation to me, plecse send freel

| booklet and information on Llampkin
| meters. I
INC. [ !
" Addres:_ T S T S |
|

r

BUILD YOUR OWN
Concerd uality
ELECTRONIC ORGAN

SAVE 50%

i

— TGRS
o %ﬁhﬂﬁ”
S

R
SS_

*Stepby stepinstructions
*Pay as you build
# Ovier 14 models

THE -
'/ ELECTRONIC
ORGAN

Band fer freslilamlure

ELECTROHIE ORGAN ARTS

4230 YORK BLY 0 L% & ,_;Lryk., ALIF

Pletae

wenil me I'l.ll l"l'l‘l,lI

LANE ) —
ADDRLSS

CITY.

STATE
Dept L

i FOME
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SAVE ON MCGEE'S NEW
8 TRANSISTOR-CITIZENS BAND
“WALKIE TALKIE”

TRANSCEIVER 1
SALE $39 95 ™~ — \
PRICE | |
- |
2 FOR $75.00 | |
PRONEMASTED
CRYSTAL CONTROLLED | oALICAEL

NO FCC LICENSE
REQUIRED—

DISTANCES UP TO 1 MILE OR MORE

Mode| TC-101, MARK-B, 8 transistor Walkie Talkie for
channel 15 of the 27 ml.-ga-:yclt- Clilxans Band. lmoported
trom Japan. Small size; 513" high, 37g" wide and 133"

deep, Ranke up 10 10 miles under -deal conditions. Weighs
18 oz. in¢luding 9 wvolt battery, equal to Eveready No.
246. TelesCcoping antenna collapses to 6 S remov-
Able. Housed in A sturdy all metal case, Brautiful black
titted Ileather case turnished as added pProtection. Simple
push-to-talk switch changes {rom reCeive to transmit.

The a trauslﬂor superhet Circuit is crystal controlicd to
chann The transmitter is also crystal comtrolled by
means ov a plug-in_crystal. The buiit-in speaker doubles
as A microphone, This new model Mark-g8 Citizens gand
Transcelver is our leadinR value. Furnished complete with
tolescoping  antenna, leather Carrying case with strap,
battery and Instructions. Sale Price. $39.9%5 each, 2 for
$75.00,

16-5" SPEAKERS
FOR $24.00
BUILO YOUR OWN ''SWEET-16"
SPEAKER SYSTEM
E:_::: 16 sprakers are used in a

Audible range. (Refer to Popular
Electronics Jan., 1961, page 551

16 ‘*‘all  alike'’ Heavy duty
Cleveland Electronics 11 3 oz, alnico V

PM's,
heavy magnet as used In the Popular Elcctranics model)
with 8 ohm aluminum voice Coils. McGee offerS the speak.

(twice as

t 16 Mmedel

ers, you supply the wood. 5" spcaker, Swee
or 16 for

147, $5.00 list value. Net price, $1.69 cach,

$24.00
Swm-l i6 Model 316. $6.00 list 5~ speaker wlm S ohm,

part of the first movement of the
Chopin, the piece appears too left-sided.
This is not a technical fault but is a
product of the scoring which just hap-
pens to produce that kind of result.

THE SOUND OF HOLLYWOQOD
Medallion Strings directed by Emanuel

Vardi. Kapp Mml.tlllon 4-track MST-
47103. Price 87.93.

This is one of those collections of
theme music from various hil motion
pictures, and includes such things as the
themes from the "“Sundowners,” “Never
On Sunday.” “Spellbound,” “Sons and
Lovers,” “The Apartment.” and seven
others of similar lustre. The Medallion
Strings is strictly a recording group,
but it is composed of crackerjack men
who play very well indeed.

The recording is of the “super stereo”
variety, featuring exaggerated direc-
tional effects and other distortions of
the stereo perspective. As you might ex-
pect the strings are searing in their high
register intensities and reverb is used
with a liberal hand. However, all is nice
and clean and of course this will sound
goxl on the console stereo units and
other lesser equipment,

JAZZ!
United Stereo Tapes Samipler Series. UST
RQ 103 tarack. Price 83,95,

Here is another in the UST series of
samplers, this time concerning itself
with the jazz idiom. At $3.95 for almost
a half an hour of music this is a darn
good buy and a fine way to savor the
delights of jazz on four-track tape, a
repertoire which is very extensive.

The material ranges from the cool
Dizzy Gillespie, through Count Basie
and Gerry Mulligan. to traditionalist
Wilbur de Paris, with other top jazz
artists interspersed.

Sound for the most part is very clean,
of the close-up type featuring great
presence. Best cut is called “Trombones,

Inc.” a real rouser. Tape hiss very low
here and a fine tape for transient test-
ing' l@

——

ECTRONIC
ERVICIMG

A
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WE CARpy
BRAND
"X
PARTS

7

i

34" aluminum voice coll and 3.16 oz, Alnico
Nﬂ $2.29 cach, 16 tor %3 0.

16-5" Cletron snl‘akerl wl(h l ozx. magnet and 3.2 ohm
V.C. Model 100. All 16 tor $2 0.

Reprint of hoth Popular Eleclrnmcs articies sent  with
each order

Model AT-3 Morn Tweeter same as the Calrad CT.3. 3 oHM.
McGees sale price $8.9%5, 2 ":r $17.00. Wire wound con-
trol and capacitor 9B¢ per se

Write for McGee's 1961 Summer Flyer

McGEE RADIO CO.
1901 McGee St., Kansas City 8, Missouri
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ME TAL
LOCATOR

By FREDERICK H. CALVERT

A novel, 1-transistor circuit that will locate wiring
and sheet-metal ducts in walls, floors, and ceilings.

floors, walls, and ceilings can be

easily traced with this simple in-

strument, when used with an existing
standard broadcast receiver.

The simple beat-frequency principle
is used in this instrument. The tech-
nique involves beating a fixed-frequency
signal against a variable-frequency sig-
nal and noting the change in frequency
of the heat note when the search coil is
brought near metal.

In this system. the fixed-frequency
signal is provided by tuning any BC re-
ceiver to a station on the low end of
the dial. In the author's case. WIND
(560 kec.) Chicago was used. This, of
course, provides an extremely stable
source of reference signal. The lower
frequencies provide greater depth pene-
tration and minimize capacitance
effects. This unit will penetrate to a
depth of from 4 inches to 10 inches de-
pending on the size of the concealed
metal.

The variable-frequency signal is pro-

WIRING and sheet-metal ducts in

This simple transistor oscillator circuit
beats against the received signal in a
broadcast sel. A change in the pitch of
the beal note shows presence of metai.

C

] C|L L
a-s
GT-81 © 5
Vi =

[ =82

RIZ =

z &

o 1o

+
el <3 Bl

SHORT THESE 3 LEADS
TOGETHER WITH METAL™S
q_(E)I)IZTAS DESCRIBED IN

R.— 1000 ohm, Vy w. res.

C.—50-380 wuf. padder

C:—.01 uf. disc ceramic capacitor

C—.01 uf. tubuler capacitor

Li—80 ¢, 234 en. wound around 3" x 3" piece
of palysiyreae

B,—1.5-volt dry cell (Burgess Type NE or
equiv. )

B——Three !.5-voli dry cells (Rurgess Type
NE or vquiv.}

Vi—""p-u-p" transistor {Type GT-81 or equiv-
alent general-purpose audio or r.f. “pen-p*
type)

Juiy, 1961

vided by a simple low-drift-type trans-
istor oscillator whose tank coil is
actually the search coil. Stabilization
of the oscillator is obtained by putting
as much resistance as possible in the
emitter circuit and as little as possible
in the base circuit. Bias for the base is
supplied by one of the dry cells.

Amplification of the beat note is pro-
vided by the i.f. and audio system of the
receiver with which the locator is used.

From the foregoing it can be seen
that two-thirds of the circuitry nor-
mally required in a beat-frequency type
of metal locator can be eliminated. i.e..
the reference oscillator and amplifier.
Total cost of parts for this instrument
should not exceed $3.00 and the dry
cells will last several hundred hours in
continuous operation since the total
current drain is about 3-4 ma.

Maximum radiation distance of this
unit is approximately 25 feet which is
well within the limits established by the
FCC. Optimum performance is obtained
when the receiver and locator are no
farther apart than five feet. A small
transistor radio carried in the shirt
pocket makes an excellent companion
unit for use with this locator.

Construction

Construction is simple. First, wind
50 turns of #34 enamel-covered wire
around the edges of a 3" x 3" piece of
polystyrene, lacing it around the
notched corners. Allow six inches of the
ends to be free. twist together and
scrape the enamel Y%-inch from the
ends. Cover the winding with plastic
cement and allow to dry.

Pre-wire the oscillator and dry cells
before mounting in the 114" x 24"
x 7" plastic box. Wrap plastic tape
around the dry cells and place them in
the hottom of the box. Place the padder
capacitor at one end so it can be tuned
when the cover is up, then glue in place
with plastic cement. Transistor leads
are cut to '2” and the .01-xf. and .001-4f.
capacitors, a]ong with the 1000-ohm re-
sistor, are mounted directly on the
transistor leads. Hold long-nose pliers
on the leads at the point where they
enter the transistor body to prevent
damage during soldering.

Scrape Ya-inch off the three leads at

www americanradiohistorv com

the latching end of the box and glue to
the outside. After the glue dries, scrape
these ends clean and free from glue.
By placing a piece of metal foil over
these three leads and closing the box
cover on it, we have a simple switch for
turning the unit on. After use, the metal
foil is removed. The oscillator assembly
is placed on top of the dry cells and the
closed cover keeps it in place.

Under the hinged end, the two leads
are brought out, trimmed to 1 inch, and
soldered to the twisted pair from the
search coil. Cement the cover from a
plastic box of the type used to package
phono cartridges (1" x %" x 3% ") be-
tween the search coil and the oscillator
box. Stranded wire, #26 plastic cov-
ered of the type found at hobby shops.
was used in wiring the unit. Placement
of parts and wiring is not critical.

With very little practice, it is possi-
ble to determine and outline the exact
shape and location of the object you are
seeking, thus saving a lot of futile plas-
ter cracking and expense,

The oscillator is built into a small
plastic box. The search coil is wound
on a three-inch square of polystyrene
which is cemented to o plastic-box
cover aos shown in the photo below.

Lt

3 BARE LEADS
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automatic sound switchili

for tape recorders

By FREDERICK H. CALVERT

Add this audio-operated switch to your recorder to turn
it on automatically when there is something to record.

tape recorder will prove a boon,

especially to those who enjoy mak-
ing “candid” recordings. It eliminates
the otherwise constant running of the
tape and the anxiety over whether or
not something “recordahle” will appear
before the tape runs out.

This circuit allows tape to be con-
sumed only when sound is present at
the microphone. thus eliminating long,
useless lengths of silent tape and much
editing. Since it is extremely sensitive.
it operates on very low sound levels
throughout the entire range of the re-
corder volume control.

No major surgery is required and in-
stallation is confined to locating the
cathode resistor in the third audio stage
(or an equivalent portion of the record
amplifier) and removing it. Hum and
distortion problems are eliminated by
obtaining the signal from the cathode
circuit of one of the tubes in the re-

INSTALLATION of this circuit in any

350 aunio sTace (DRIVER)
€ 112 8SLTGT N RECORDER
AMPLIFIER

b w__ORIGINAL CIRCUIT
3

> d
R CHCAT SHOWNG
-'.J ~l! SWITCH <

corder amplifier, The recorder’s drive-
motor leads must also be located, one of
these must be cut and the ends extended
to a switch to be added on the recorder
panel, All components. except switch
8., may be mounted on the tape-recorder
chassis or on a small bracket or auxil-
iary chassis fastened to the side of the
amplifier. (See schematic below.)
Connect the cathode to the input
transformer. T.. of the sound-switch
circuit. The resistance of R, is approxi-
mately that of the original cathode re-
sistor minus the d.c. resistance of the
used portion of T, (350 ohms). If the
original cathode resistor was bypassed,
remove this capacitor. If removal of this
capacitor adversely affects tape-record-
er performance. then the audio signal
required for the sound switch must be
obtained elsewhere in the recording am-
plifier. Closing 8, shunts the relay con-
tacts and restores original recorder
operation for playback or rewind.

Circuit arrangement employed by the
author for his particular tape recorder.

n | N ||
o . /1
: b 0—

o
+250 TO 350

q MOTOR
RS
P e e

OPTIONAL RUXILIART ]
FaN MOTOR{SEE TEXT)|

BoNER-SUPRCY ORecT R 70 TAPE
s ‘h 4 (PN 8 ON SaXx5 TUBE) h. RECORDER
OWER
SUPPLY
g
(rhng'E‘CAONRvDEg)BE \TONE CONTROL
Q
R—i000 ohm, V3 w. carbon res. nrv.ac
R:—1 megohm, V3 w. carbon res. pull-in, 65 ma. drop-ont (Sigma 4F-10060-
R —2 megohm, V3 w. carbon res. 8L or cquiv.)
R.— 10,000 ohm. V) w. carbon res. SR~ Silicon rectifier. 200 ma., 26{) volts r.m.s.
R. 20,000 ohm, | w. carbon res. (Sarkes Tarzian Type 2F-4 or equiv.)
R.— 510 ohm, Y, w. carbon res. S S.p.sd. togele switch, 3 amps @ 125 v. a.c.
Ci— .08 pf.. 200 v. capacitor T —Interstage trans., transistor type, SO0
C—2 ui.. 200 v, metallized paper capacitor ohms c.t.: 75000 ohms c.t. (Stancor TH-30
C—.d af. 408 v, capaciter or equiv.)
RLi—Sensitive relay, 10,000 okm coil, 1.4 ma. V. 121\7 tube
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Lead length of the wires connecting
the sound switch to the amplifier is not
critical but they should be kept as short
as possible and be placed out of the way
of the moving mechanical parts in the
recorder.

For automatic sound-switch opera-
tion, the tape recorder is placed in ‘“Re-
cord” position and 8, is placed in its
open position. When sound is present
at the microphone, it is amplified by the
tape recorder amplifier and fed from
the third audio cathode to the primary
of T\ Capacitor C, filters out any ampli-
fier background hiss and the a.c. com-
ponent of the signal voltage is coupled
through T, and rectified by SR.. C: fil-
ters out the ripple and a positive d.c.
voltage is applied to the grids of the
12AX7 tube through grid-current lim-
iting resistor R-..

Normally, the tube is biased by R,
below the point where relay RL., will
pull in. Upon receipt of sound at the
microphone, the grids are driven posi-
tive, causing the tube to conduct full
on. The contacts of RL. close instantly.
energizing the motor and thus feeding
tape through the recorder. When no
sound is present at the microphone. the
motor is kept running for an additional
4 seconds due to the time-constant of
C. and R. This eliminates the need for
restarting the motor after short pauses
between sounds.

During an idle period, the voltage
across the relay coil is about 2 volts
d.c. and rises to 25 or 30 volts upon
receipt of signal. The 12AX7 tube pro-
vides an amplification factor of 100
which contributes greatly to the sensi-
tivity of the sound switch. Both triodes
are wired in parallel to provide ample
current for operating the relay that is
used.

Plate and heater requirements are for
3 ma. at 250-300 volts d.c. and 6.3 volts
a.c. at .3 amp. This is easily furnished
by the existing power supply in any
a.c.-operated tape recorder. Arc sup-
pression of the relay contacts is pro-
vided by C. and R..

By adding the automatic sound
switch. the tape recorder may also be
used for dictation without the need for
other switches and push-buttons. When
used in this manner. it is desirable to
actuate the system before speaking by
blowing lightly into the microphone.
thus eliminating any possibility of wow-
ing as the motor starts up.

Most tape recorders will not require
supplementary ventilation but, if de-
sired, this can be provided by the addi-
tion of a few small screened holes or
the installation of a small, quiet-running
fan. The author’s installation was macde
in a Pentron Model NL-1 and the addi-
tional ventilation was not needed.

Before adding the circuit to a re-
corder, place it in the “Record” posi-
tion and allow it to run. Turn the
recorder off and then on again. If the
motor runs normally and feeds the tape
through properly. the circuit may be
added. If tape slack occurs when the
recorder is stopped. adjust the supply-
reel brake to prevent tape spillage or
breakage. 30~
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The Model 88.... A New Combination

TRANSISTOR RADIO TESTER
DYNAMIC TRANSISTOR TESTER

— AS A TRANSISTOR RADIO TESTER —

The Model 88 is perhaps as im-
portant a development as was the
invention of the transistor itself,
for during the past 5 years, mil-
lions of transistor radios and other
transistor operated devices have
been imported and produced in
this country with ne adequate pro-
vision for servicing this ever in-
creasing output,

The Model 88 was designed
specifically to test all transistors,
transistor radios, transistor record-
ers, and other transistor devices
under dynamic conditions.

We feel sure all servicemen will ogree that the instruments ond

methods previously employed for servicing conventionol tube radios
and TV have proven 1o be improctical and fime consuming when used
for transistor rodio servicing. The Model 88 provides a new simpfified
ropid pracedure — o technijue deve'oped specifically for tronsistor rodios
and other transistor devices.

An R.F. Signal source, modulated by on audio tone is injected into
the transistor receiver from the antenna through the R.F. stage, post
the mixer into the |.F. Amplifier ond detector stages and on to the
oudio amplifier. This injected signal is then followed and traced through

the receiver by means of o buili-in High Gain Transistorized Signal
Tracer until the cause of trouble whether it be o transistor, some sther
<component or even o break in the printed <¢ircuit is located and pin-
pointed. The injected signal is heard on the front panel speaker as it
is followed through the various stages. Provision has also been made
on the iront panel for plugging in a V.O.M. for quantitative measure~
ment ol signal strength.

The Signal hucmg section may also be used less the signal injector
for listening to the “‘gquality” of the broadcast signal in the various
stoges.

AS A TRANSISTOR TESTER

The Model 88 will test oll transisters incuding NPN ond PNP,
silicon, germanium and the new gallium arsinide types, without re!emng
1o characteristic data sheets. The time-saving advantage of this technique

it seff-evident,
you fo test new transistors gs they are releosed!

A further benefit of this service is that it will enabie

SPECIFICATIONS:

Model 88 operoteyr an o self-contained 4% valt baoltery ond is olways
reody for instent yse on the bench or in the field.

Signal Injector:

The signal injector used in the Model BB is a new departure in rignel
source design. Previously, signol sources were provided by signal gen.
erators operating on a single lrequenty and requiring retuning. The
Signal Injector of the Madel B8 employs o tronsistor in a grounded
emitter seli-modulating blacking ascillator generating a law R.F. fre.
quencty providing stable harmenics to 30 megocycles. A power autput
of over 2.5 volts peak to peok is provided. An attenvater prevents
overlaod of the receiver or the amplifier under test.

Signal Tracer:

Twe high-goin g ded emitter t istors ore utilized in o high gain
amplifier with sufficient ovipul to operate the built~in 44" Alnice v
Speaker. A diode is used as o “clamp” fo prevent gverloading of the
oviput stage. A volume <ontrol permits oftenvation of streng signals.
Provision is olio made on the front panel far the oddition of a meter

v Tronsistor Tester:

The tronsistor tester uied in the Model 88 measures the two most im-
portant tronsistar characteristics needed for transistar servicing; leokage

and gain {beta).

The leakege test measures the collector.emitter current with the bose
canne<tion open Circuited, A range frem 50 ohms to 100,000 ohms
covers all the leakage values vsvally found in both high ond low power

tronsistor types.

The gain test (beta) translates the change in ¢ollectar current divided
Inasmuch ay the base current is held to o fixed
valve of 50 micoamperes, the c¢ollector current colibroted in relotive

by the base current.

gain {beta), is read directly on the meter scale.

The model B8 will test olf transistor types, including NPN or PNP, ger-
monivm, silicen, gollivm arsenide and the newer diffused junction and

mesa fypes,

Model 88 comes hovied in @ handiome pore
table cose, Complete with o sa1 of Clip-On
Cabfes for Transisros Testing, am R.F. Diode
Probe Jor R.¥. and 1.F. Tracing; on Audio Probe
for Amplifier Trocing ond o Signol Injecior Ca.
Nv Ccmpl'lt—nuhm’ else 1o buy!

or on oscilloscope tar quantitolive evaluation of the signol strength.

HIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

38"

Try it for 10 days before you buy.
If completely satisfied then send
$8.50 and pay balance at rate of
$6.00 per month for 5 months—
No Interest or Finance
Charges Added! If not com-
pletely satisfied, return to us, no
explanation necessary.

July, 1961

MOSS ELECTRONIC, INC.

Dept, D-393, 3849 Tenth Ave., New York 34, N. Y.

Please rush me one Model BB. 1f satisfactory | ogree
to pay $8.50 within 10 days and balance at rate of
$6 per month until total price of $38.50 plus posi-
age is paid. If not satisfactory, | may return for
cancellotion of account.

Vo i o o o R R O R A N R R R R R R R R R A R R S R R R R .
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Export Department: Rocke International Corp., 13 East 40th St., New York 16, N. Y.

Name_ S N
Address. S —
City. —__Zone__State
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Product
Test Report

HLECTRAHIES W

Weathers K-803 Professional Stereo Pickup System
“Knight”” KN-701 Reverberation Unit

Acrosound Stereo 120 Amplifier

Sencore “Transi-Master’’ Model TR110

Weathers K-803 Professional Stereo Pickup System

HIS stereo disc playback system, com-

prising a turntable, tonearm, cart-
ridge, and phono preamp, is unusual in
several respects. First, the turntable
platter and drive motor achieve their
fine performance because of their light
weight rather than their massiveness,
Second, the attractively styled viscous-
damped tonearm is made of finely fin-
ished wood. Third, the cartridge is a spe-
cial ceramic type that depends on slight
changes in capacitance to produce sig-
nals rather than the usual piezoelectric
effect. And fourth, the preamp, using
what the manufacturer calls an "ampli-
fied bridge circuit” and polarizing sup-
ply, is transistorized, uses a modular
construction, and is built right inside the
turntable hase,

We checked the stylus pressure first
and found that it was set at just 1 gram,
the value recommended by the manufac-
turer. When we switched the unit on, we
found the turntable to be smooth-run-
ning and extremely quiet in operation.
Frankly, we were a little apprehensive
about the light aluminum platter and
the small, lightweight synchronous
drive-motor, but after putting the unit
through its paces, all our fears were al-
layed. The single-speed turntable was
rock-steady at 33'% rpm while tracking
our test record, and the bars on our
strobe disc looked as though the turn-
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table wasn't even switched to the “on”
position.

In order to see just how good the
speed regulation was, we reduced the
line voltage. We still couldn’t get the
bars on our strobe disc to budge. even
with the voltage reduced to 40 volts, The
1000-cps tone from our test record was
still pure 1000 cycles. Below 40 volts, the
motor stalled and the turntable stopped.
Then, we raised the line voltage to a
value of 140 volts—at which the speed
still remained absolutely constant. It
would be pretty hard to beat this kind of
speed regulation just as long as the line-
voltage frequency remains at 60 cps. If
the frequency of our power line varied,
though, then the speed of the synchro-
nous motor would also vary in direct
proportion,

The Weuthers drive-motor has a soft
rubber drive wheel on it that bears
against the turntable rim; no interme-
diate idlers are used in this ultra-simple
drive system. Although this wheel re-
mains engaged in the “off" position, it is
so soft that it is extremely unlikely to
take on a flat spot that would produce
an audible “thump.”

In listening to the output of our test
record, we found absolutely no audible
trace of flutter or rumble, even at very
high listening levels. As a matter of fact
we were able to hear a 100-cps test tone

www americanradiohistorvy com

on one of our records that had been re-
corded at a level 50 db below the stand-
ard reference level. A scope connected
to the output of the system disclosed the
presence of a very low-level rumble sig-
nal, but this was mainly at a frequency
of 10 cps. Both in level and in frequency.
this is well below that reproducible from
any speaker system. This unusually low
rumble frequency occurs hecause the
drive-motor operates at the relatively
low speed of 600 rpm, or 10 revolutions
per second.

The special ceramic cartridge is a
plug-in type, and cable connections are
made ria a receptacle at the rear of the
arm'’s slide track. The '2-mil diamond
stylus is not replaceable by the user, but
at 1-gram tracking force, it should last
for several years,.

The transistorized preanmip and polar-
izing supply has two outputs per chan-
nel; one a high-level RIAA-equalized
output and the other a low-level con-
stant-velocity output for magnetic
phono inputs, At a recorded velocity of
5 cm./sec. and a frequency of 1000 cps.
we measured .55 volt from the high-level
outputs and 8.5 mv. from the low-level
outputs of both channels, Using the RCA
12-5-49 RIAA test record. the response
was found to he extremely smooth and
flat over the entire range, with a slight
rise of only 2.5 dh at 15 ke, Also. the out-
puts of both channels were within a
fraction of a db of each other over just
ahout the entire range.

Finally, we put aside our test records
and connected the preamp to our hi-fi
system to hear just what the system
sounds like. Tracking at 1 gram, the
pickup and preamp reproduced the most
loudly recorded records we had on hand
without a trace of audible shattering or
breakup. Highs were silky and sweet,
yet outstandingly detailed. and surface
noise was unusually low. The system
seemed to have no coloration of its own
and, when playing a good dise. it pro-
duced sound that was hest compared
with that of the original master tape.

The K-803 is one of the hest repro-
ducers of stereo and mwonophonic rec-
ords that we have tested to date. Al-
though it is not inexpensive. the system
provides superlative results. It is avail-
ahle complete with cartridge, tonearm,
preamp, and single-speed turntable at
$189.45. The price for all parts except
the turntable is $129.50. 30—

“Knight” KN-701
Reverberation Unit

ESPITE outraged cries of “butch-

ery” and “gimmickry” that greeted
the current spate of reverheration de-
vices for home use, artificial reverbera-
tion is a perfectly legitimate tool of the
audio engineer's art. Practically every
non-classical recording we listen to is
liherally laced with artificial reverbera-
tion, produced acoustically in an echoic
room with a loudspeaker and a micro-
phone, or electronically via some Kind
of delay system.

Musicians and audio engineers agree=
that reverberation is an essential pﬁt

ELECTRONICS WORLD
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of musical sound. and recording engi- |
neers who know how to get just the
right amount ol the right kind of echo
in a recording are scarce ¢nough to he
able 1o demand high salaries forr their
judgement. This, however, is at the crux
of the criticisms aimed a1 reverh devices
forr home use.

The conscnsus is that a high-fidelity
system should reproduce a disc with ut-
most fidelity. along with the reverbera-

' ! 5 4B :l_nd no wonder they do!

tion that the recording engineer deemed .'mfucuulnl TEST "'-L?U”’-“!‘--.\T

3 iy . . iy meets all (their every day servicing

best suited 191 the program material. da i ements, Andl il beer il

But one man's artistic judgement may yours (00! You uunmln.-s'(lins(ru-

Q 3 . - H ments that save you viluable time,

not suit 'anothm man’'s taste, \\Ihl.Ch s e rea Ot T e, Ity and

\vhy audio control centers are C(llllDDCd h_uild customer good\\jill\

with bass and treble controls. The lact ‘l°“, want all these things but you

. 3 don't want w go overboard on

that these cin be misused. and olten are. price! Aud you dow't bave to’

does not minimize their potential value. Mercury test cquipment is priced

sensibly low and represents extra-

and the same holds true for a reverbera- ordinary value . . . Brilliantly en-

tion control. But 1o condemn any po- gineered — constructed of top

LE 2 . ) . g b name brand components — care-
tentially useful de\ncg l)cctlt{se it can be fully hand-wired throughout,

misused, or because its design has nol Ask 10 sce them at your jobber to-

day! Learn whv thousands of serv-
icemen  from  coust-to-coast  say
We Wange Mercury',

Model 103 TyBE TESTER
&

SPOT

"A"‘:‘lTN"D' 3 ESSENTIAL INSTRUMENTS COMBINED INTO
TUBE DEFECTS ONE COMPACT UNIT!
1 Multiple socket tube tester
IN JUSI‘ » CRT tester-reactivator
SECONDS! v Volt ohm milliameter and capacity meter
Here is a complete portable service skop at your
slde wherever you gn. As a TUBE TESTER, it will
$4 75 check cathode emission. ioter-clement leakage
Net and gas content of all tubes ... As a CRT TESTER-

REACTIVATOR it will test, repair and reactivate
all black and white and all color picture tubes .
As a VOM sensitivity is 20.000 ochms per volt/DC.
5.000 ohms per volt/AC . . . Capacily Range: .00l
mfd. to 80 mid. Handsome wood carrying case.

The Model 103 is compact in size but is a whale
of a money-maker. Although unusually low in price
it has a range of operation that will outperform
far more expensive testers. It checks all radio and
TV tubes (including all black ang white picture
. . . tubes) for cathode emission, shorts, grid leakage
vet heen perfected. is to discourage any and gas content. The speed and accuracy achieved

l'L_n'l 1191' development in that particular fg}: §:‘,ec,‘,22k‘§.§°t.§.§§§'vﬁﬂgh{%‘;;7}.’;;'2“# 2;?.'“' :Lﬁt\?gs / 4 *
dn"ecl,l()n.‘ ) ) ) o REACTIVATES @ ]
The “Knight” KN-701 reverberation RSTITUTOR ALL y
unit is designed around a delay device Model 500 COMPONENT Y REALETi / ° @
. L 4
¥
’ '
PICTURE ¢ 1 1o o

{using a pair of lightly streiched WHITE
springs) which the Hammond Oron A complete range AND ALL
Compuny introduced for its eclectronic of components

organs.” The unit is a stereophonic at your fingertips PICTURE

e . Ac A
model. which is 1o sayv it has two sepa- for fast TUBES $4995
rate signal channels. The signal to the ok Net
substitution The Model 800 em illi i
- i Y T, W— - ploys a new brilliantly engi- #
reverb device is a mixture of bo‘_h steren neered circuit designed to handle every black and
channels. and the reverb signal is mixed The Model 500 \t’vhile or ¢olor pi-:n‘ne tube |{n$ge whetner in
o e . R . he set or in the carton. It wi ST for emission,
cqually back into the main SngHI chan- does the whole job inter-element leakage and life expeciancy
nels. According 1o the instructions. the REPAIR inter-element shorts and'weld open ele:
‘N-T - ires 3 3 of ments . . . REACTIVATE low emission tubes with a
KN-701 requires connection in series $2995 controlled high voltage pulse (reactivation is seen
with the main signal channels. at a Net and controlled on the meter). wood carrying case.

poinl where the signal voltages are at a o e,
. . e substitutes for electron mponents yo ' J .
level of 0.1 10 1.0 volt. The tape ouiput want and need in your every day workpare nere in | Other Mercury profit-making instruments

and !npm cupne_ql ions on a preamp with :r'\‘:\ie :;gv?‘ngs;i u?ﬁ::g?nsf’%n:npeonqe:'t _tssuI:;;iet:ﬂgév-e-rs- * Model 201-F Self- e Model 102-P Tube Tester
monitoring facilities are the most con- a : ! g A Service Tube Testers e Model 400 VOM-Capacity
X ‘ - 3 1 a full range of resistors. condensers, electrolytics e Model 600 In-Circuit Tester
venient insertion points in some Sys- and also contains many exclusive features cov- o i
: : ering the substitution of crystal diodes, power Reclifienyiester gModelMH:IEMultigead
tems, although a few control units i i § . e Model 700 Transistor- e Model MP-1 Multi-Probe
rectifiers, power resistors and bias voltages. Giode Tester o Model MT-1 Multi-Tracer

deliver a low enough outiputl voliage to ) )

their power amps o permit the KN-701 il SEE THEM AT YOUR LOCAL OISTRIBUTORS OR WRITE FOR CATALOG

to be inserted between them. -
The reverb unit has a gain ol zero db.

NS /77204 ) IECTRONICS CORP. oA

sets. Consequently, it is up 1o the equip- _—

ment feeding il 10 provide the proper manufacturers of quality electronic products
T LAt N L I SR D R IR NI Tl R AR It CANADA: Wm. Cohen Ltd., 8900 Park Ave., Montreal ® EXPORT: Terminal Radio Int., 240 W. 14 51, N.Y., N.Y.
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a superfative
electronic organ
you assemble yourself
fo save half
usual cost

Here is magnificent Pipe Organ tone;
two complete 61-note keyboards; lus-
trous hand-rubbed cabinetry in the
finish of your choice.

Yet, when you assemble the Schober
model of your choice, you save more
than half its value and create a superb
instrument to bring the delightful gift of
music to your family.

Matched kits and the miracle of printed
circuitry make it possible.

Work requiring knowledge and experi-
ence is eliminated. All that remains is
the pride and pleasure of watching a
superb musical instrument take shape
under your own hands. The magnificent
organ you assemble will surpass any
factory-built organ for quality, reliability
and circuitry.

Simply mail the coupon for details. No
salesman will call.

THE SCHOBER ORGAN CORPORATION
Dept. RN-13 43 West 61st St., N. Y, 23, N. Y.
Mail this coupon today
SRR PEREESEEEEEDS

The Schober Organ Corp., Dept. RN-13
43 West 61st Street, New York 23, N. Y.

[J Please send me FREE full-color booklet
and other literature on the Schober organ.

O Please send me the Hi-Fi demonstration
record, | enclose $2 which is refundable
when | order my first kit.

NAME

ADDRESS

CITY. ZONE___.STATE
LB N B N EENEEENNLE,
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0.5 volt, distortion will become rather
severe. On the other hand, if it is appre-
ciably below 0.1 volt, hum and micro-
phonics may hecome troublesome,

With the reverb control fully off, IM
distortion (60 and 6000 cps. 4:1) in one
channel was measured at 0.32°7 at 0.1
volt r.m.s. output, 1.4%; at 0.5 volt out,
and 3.4%¢ at 1 volt out.

Frequency response, still with the re-
verb control off. and at 0.5 volt out. was
within =1 db from 23 to 10,000 cps. and
was down 3 db at 15 ke, Advancing the
control to its 9 o'clock position caused
the expected mild peaks and dips one
normally associates with acoustical re-
verberation, but also caused a loss of
about 6 db in level from 35 ke. up to be-
vond 15 ke, With the control at 1t
o'clock a broad response rise of about
3 db appeared between 1 ke, and 4 ke,

Stereo separation., with the control
off, measured 30 db at 1 ke.. 23 db at 3
ke., and 25 db at 10 ke, in both channels.
As the control was advanced, separation
in the range around 2 ke. diminished
progressively (as would normally hap-
pen in a reverberant room), although
separation at 10 ke. never dropped be-
low 10 db at any setting of the reverb
control.

After this checkout. it is our conclu-
sion that the addition of input level con-
trols or a substantial increase in
voltage-handling ability. plus more

equalization of the reverb signal, would
be worthwhile design innovations that
would 1ift this device out of the inter-
esting gadget class. However, in use, the
KN-701 was quite effective in doing its
prescribed job., It added a convincing
aura of reverberation, in any controlla-
ble amount, with characteristics similar
to what might he encountered in a room
having extremely highly reflective wall
surfaces.

The reverb unit's tube stages are in-
circuit at all times, even when the
reverb control is turned all the way
down, so their distortion is added to
that of the rest of the system. Actually
with an average input signal of around
0.1 volt and the unit de-activated, dis-
tortion was so low as to be audibly un-
detectable when using the unit with a
good-quality reproducing system. When
using it with associated componenis
whose distortion was extremely low, its
presence was faintly detectable. How-
ever, hum and noise were completely
inaudible.

All in all, we bhelieve that this unit
offers a good deal of potential as a
highly interesting and musically worth-
while sonic-enhancement device, It is
available from Adllied Rudio for $49.95.

—30-

*Sec Reverberation in Principle & Practice” in
our Jan. 1961 issue and —~Reverbaphonic Sound
Eystem” in our Aug. 1960 issue.

Acrosound Stereoc 120 Amplifier

CROSOUND's newest addition to its

line of hi-fi components is the Model
120 basic stereo power amplifier. This
high-fidelity amplifier, rated at 60-watts
continuous sine-wave power output per
channel. is one that we would rate
among the few very best designs avail-
able today. Power amplifiers, in general,
are easy to build and in most cases no
special test equipment is required to
make final adjustments. This one is par-
ticularly easy to construct in that a
printed-circuit board is supplied with
most of the small components already
nounted and soldered. Our total con-
struction time was only about 6% hours.
A test voltage is available from the unit
along with a meter that permits all bal-
ance and bias adjustments to be made
without any difficulty.

www americanradiohicetorv com

Eight tubes are used--two 12AXT's,
two 12AUT's, and fouwr KT-7T7's—along
with silicon and selenium diodes provid-
ing both “B+" and bias voltages. The
circuit is an “Ultra-Linear II" design in-
corporating a special patented hybrid-
feedback circuit.

Another feature that we believe im-
portant is the use of a “Surgister.” This
device, not usually employed in hi-fi am-
plifiers, permits all tubes to warm-up
gradually before maximum voltages are
applied. This results in a much longer
tube life.

Following are the specifications we
measured on one of the kits we assem-
bled:

Sensitivity: 1.2 volts for 60-watts out- 4
put.

Frequency response: at 2 watts, 3 to
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30.000 cps, +0,
28,000 ¢ps, +.2. —1db

Hum and noise: —74.3 db with refer-
ence to 2-watts output.

IM disfortion (60 and 6000 cps, 4 to 1
ratio) : .08% at 2-watts equivalent sine-
wave output, incrcasing gradually to
217, at 60 watts. At 70-wattsoutput the
IM distortion was only .59/ .

Harmonic distortion: at 60 watts,
727% at 30 cps, 407, at 1000 cps, and
47% at 15.000 cps. A value of 27/ har-
monic distortion was reached at ©2.5
walts at 30 cps. and at slightly higher
powers for other higher [requencies
cheeked.

This power amplifier is thus seen to be
conservatively rated. The manufacturer
could just as well have called it a 70-
watt-per-channel power amplifier, since
even at this power level the distortion is
below that detectable by the most erit
ical listener. It is also interesting to note
that most of the above measured specifi-
cations are somewhat betier than those
published by the manufacturer.

The channel separation was measured
at 54.8 db (at 1000 cps), and the damp-
ing factor was slightly lower than the
values indicated on the control. Our
values were .36, .49, .61. 1.04. 1.5, 5.0. and
6.8 at the points designated as .5, .7, 1, 2,
4, 10, and “off,” respectively.

Since we actually built the amplifier |
kit, it is reasonable to expect that all
other units should have the same quality
performance as the one we tested. One
point that must he mentioned is that all
bias and a.c. balance adjustments were
macde fo give us minimum distortion as
indicated on our test equipment. In fol
lowing the adjustment procedure rec- |
ommended by the manufacturer. that is.
using the test signal from the amplifier
and the meter tor setting both balance
andl bias adjustments. our distortion fig-
ures came out somewhat higher. How-
ever, all were within the 177 IM distor-
tion and 29 harmonic distortion figures
which we consider as reference stand-
ards.

Listening tests disclosed a clean audio
quality and no undesirable “overhang.”
There was no listener fatigue even after
several hours of hearing all types of re-
corded music, It is ebvious that this am-
plifier is well designed and so con-
structed that it can operate hour after
hour, even at fult output power, without
detrimental effects to the tuhes or com-
ponents. The DModel 120, attractively
styled in charcoal brown and beige. is
available in either kit form at $159.50 or
factory-wired at $219.50. 30—

1 db: at 60 watts, 12 to

Sencore
“Transi-Master’” TR110

HE MANY facilities combined in

Sencore’s “Transi-Master,” Model
TR110, are scarcely suggested hy the
tester’s compactness and light weight.
Assuring complete portabhilily is its in-
dependence of external power: a pair
of self-contained 1.5-volt “C” cells make
this possible.

The technique used in working on
radios or other equipment using tran-
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SEND THE HANDY CDU-
PON INDICATING YOUR
NEEDS

ROHN

Manufacturing
Company

BOX 2000
PEORIA, ILLINOIS

METREX GENIE

THE MOST FAMOUS LINE
OF TOWERS IN THE

WORLD ARE ROHNT

Here are the featuree that make them the fargest
celling and moct accepted tower for felevision,
radio, industrial and communicationg uges:

@ ZIG-ZAG CONSTRUCTION—proven 1ig-1ag design means sturdiness
and dependability that is truly outstonding. Tower sections are com-
pletely assembled and slectric welded throughout for maximum
strangth and greater economy in erection.

¢ HOT DIPPED GALVANIZED AFTER FABRICATION—Entire tower sections
are completely zinc coated after fabrication for the finest outer pro-
tection possible. Being galvanized after fabrication means no un-
coated bolt holes, weld spots or seam fo rust. A ROHN Towers last
far longer and have less maintenance than competitive towers be-
cause of this feature.

© HIGHEST QUALITY MATERIAL USED—only highest quality laboratory-
cortified steel tubing is used (not pipe). Quality steel plus heavy
gauges combine to give far greater strength than competitive towers.

o COMPLETE LINE FOR WHATEVER YOUR NEEDS—Fully seH-supporting
towers are available 10 170 feet or lower; heavy duty guyed towers
available up to 500 feet. Whatever your needs, check ROHN.

© UNEXCELLED ENGINEERING—all ROHN Towers are engineered to meet
the most rigid requirements os outlined by all major communications
equipment manufacturers and electronic industry associations.

® UNIVERSAL ACCEPTANCE—Hundreds of thousands of Rohn Towers are
in use all over the world. They have withstood the '‘test of time" —
the enly true test as 1o the superiority of a tower. So why settle for
less than the BEST? Insist on the largest selling tower in the world
~—ROHN.

for your needs and for oll ollied tower accessories, contact your local
ROHN salesman or write direct for full information.

ROHN Manufacturing Company
Box 2000
Peoria, llinois
Send me camplete b ¢ an the foll
TV Tower
Communication Towen

ing ROHN Produtt
Amoteur Tawer
"] ROHN Accessories

Name ___

Firm __

Address

POCKETSIZED — TRANSISTORIZED

SIGNAL GENERATOR

Tunable S0 cy. to 3.3 mc.

7 INSTRUMENTS lN ONE—!" FUNCTIONS AS » RF.|F » AUDID

Pat. Pend.

METREX 519 HENDRIX, ST, BKLYN 7, N. Y.

VIDEO - PULSE - BAR GENERATOR
& VOLTAGE CALIBRATOR

Services — RADI!O, TV, HI-FI,

mc. Qutput variable from zero to 9 volts peak te
tion and extremely low battery drain.

2%” x 3V2” x 2" slze is ideal for shop, =

RECORDERS, PHONES AND INTERCOMS
peak. The unlquely designed circuitry 95
The rugged diecast housing insures ex- |4|ef\s

fab, and field use. WRirg 70:4”0,,

The GENIE has a tunable range of 50 cycles to 3.3

makes possible unusually stable opera-

treme durability and perfect shielding. Batt.
l’mwg,_E
él‘:&tymc
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3 stages. 4 U F, stages, With achemnatic g

WANT TO BUY: GRC. I'RC, Tubes, Test Equip. BC,
Bl TS & SCR equip. We pay t0p $$$! What have dou?

MHIIS COLLINS AJRCRAFT COMM. RECVR.
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WRITE IN for Ncw Bargain Bulletin!
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quired. All items subjoct to prior sale OTE
MINIMUM ORDER $3.00. WRITE TO DEFT R
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4365 WEST PICO BLYD. LOS AMGELES 13, CALIF.

Pat
pending

THE ANSWER to making tough condenser and resis-
tor replacements. Pays for itsell on the first job.
Now in use from coast to coast. Designed and made
by a serviceman. who knows the value of your time,
$2,00 ea. Postpaid U.S.A. Instructions Incl.

TWIRL-CON TOOLS 1101 N. EAST ST.  EDNA, TEXAS

ADD TO YOUR INCOME
Llearn gt Home to Fix

APPLIANCES

Tester Furnished-No Exira Chwgo
National Radio Institute trains you
at home. Every service customer is
worth more when you can fix his
electrical appliances. Mail coupon
for Lesson and Catalog.

FREE
SAMPLE
LESSON

l llu'llml Radio Inll—Dopi EG1, Woshington 186, DC I
Please send me Electrical Appliance Sample Lesson and
| Catalog FREE (No salesman will call).

|

l Name. |
| adar |
|

|

Age.

City Zone State.
L ACCREDITED MEMBER NATIONAL WOME STUDY counCil
———— — —— — —— ——— ——— —
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sistors is generally quite different from
the method applied to tube-using de-
vices, where tubes are likely to be
checked first. Before transistors are
tested directly, there is an extensive
test sequence, as a rule, on the equip-
ment itself. The fact that transistors
tend to be wired directly into their cir-
cuits is just one reason for this. Sen-
core's designers have taken this into
account. Thus the “Transi-Master” is
a self-contained instrument that can be
used to check batteries, measure current
drain, localize trouble by signal injec-
tion, provide an in-circuit check of tran-
sistors and finally—in case a short in
the circuit gives a false reading on the
in-circuit check—provide an out-of-cir-
cuit test. The unit functions as a mil-
liammeter, voltmeter, diode checker,
and signal generator with a.f. or mod-
ulated i.f. and r.f. output,

The in-circuit check is a dynamic one,
in which the transistor is connected to
an integral oscillator circuit. A tran-
sistor that is defective will not sustain
oscillation. Out-of-circuit tests include
d.c. gain read on a scale calibrated
directly in beta, leakage, opens, and
shorts. Use of the milliammeter (50 ma.,
full-scale) to check total drain of a
transistorized radio is facilitated by test
leads terminating in a specially designed
clip. Simply slipping the latter between
one terminal of the battery or battery
string and its connecting contact in the
receiver places the milliammeter in
series with the power supply.

The voltmeter (12 volts d.c., full-
scale) facilitates battery checks. with
and without load, and can be used to
take some circuit readings. (Input re-
sistance is only 4000 ohms.) The tran-
sistorized generator provides a 2000-cps
sine wave for injection into audio stages,
in one position. Throwing a switch con-
verts it to a saw-tooth generator with
the same fundamental frequency. Out-
put is thus a long chain of closely spaced
higher harmonics (only 2000 cycles
apart) that may be said, in effect, to be
modulated by the fundamental. When
this signal is injected into any tuned
r.f. or i.f. circuit, the latter selects the
nearest harmonics, passes them on with
amplification if the circuit is operating

www americanradiohistorvy com

properly, and permits the modulation
to be detected and reproduced in the
radio’s speaker as an audible indication.
A generator of this type obviously re-
quires no tuning or other adjustment.

The versatile “Transi-Master” has
some auxiliary functions, including its
ability to assist in determining some of
the characteristics of an unknown tran-
sistor type. The inner surface of the re-
movable, hinged cover is mirrored, so
that both sides of a printed radio board
placed on it can be viewed simultane-
ously, for circuit tracing. A compart-
ment holds the assortment of special
leads and the test set-up chart, in book-
let form. The latter, which lists foreign
as well as domestic types, is kept up-to-
date at a nominal charge by signing and
mailing in the registration card.

Concerning features and performance,
one may ask whether the instrument
does enough—or perhaps too much. To
evaluate this, we must consider certain
peculiarities of transistors. It is much
easier to evaluate a tube’s probable per-
formance on the basis of a check in a
tester than is the case with a transistor
—and yet there are no totally infallible
tube checkers. The poorer correlation
hetween measurable characteristics in
a transistor and potential performance
poses something of a problem. In the
TR110, the chance of reaching a wrong
conclusion is narrowed down by the
multiplicity of tests. In many cases, a
clear-cut basis for rejection will be ob-
tained quickly; when this doesn’'t hap-
pen. the user can fall back on the ad-
ditional ammunition.

The user’s judgment will also play a
considerable role in the ultimate use-
fulness of the instrument. The sequence
in which he uses the available facilities,
which may vary with the particular
problem he is troubleshooting, will be an
important factor. For instance, he may
decide that a check of the battery cur-
rent drain, and then the circuit should
precede any evaluation of transistors.
Whatever logic is dictated by the situa-
tion, he should be able to handle the

-~

majority of jobs without going beyond s

this all-around tester.
Net price of the “Transi-Master” is
$49.50.
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High-Z V.F.O. '
(Continued from puge 60) J
author's variable-frequency oscillator.

Short-circuiting the wv.f.o. output
changes its frequency about 500 cycles,
bhut transmitter adjustments have little
effect when working “straight-through,”
and nene at all when doubling fre-
quency.

Keying is practically chirpless; that
is. no chirp is detectable unless the fre-
quency is multiplied up to as high .m&
28 me., where a trace (not enough to be
object lonablel shows up. This compares i
favorably with a good crystal oscillator. l

Frequency drift is practically non-
existent. Five minutes after it has heen
turned on from a cold start, the v.f.o.
can be zeroed in on a zero-drift crystal
that has been thoroughly warmed up
and it will hold zero beat within five or
ten cycles for hours.

Changing the a.c. line input from 100
to 130 volts causes frequency to drop a
total of 160 cycles, or 533 cycles per
line-volt change. On a normally stable
a.c, line, no voltage regulator is needed.
unless very-high-frequency c¢.w. opera-
tion is to he a speciaity.

Solid construction makes the unit im-
mune to modulation from any normal |
banging around on the operating desk.
In fact, the stability of the v.f.0. shows
up the author's receiver pretty badly
and suggests that it might not be a bad |
idea to build a new one. There is no
reason why the high-Z oscillator in
a superhet should not make a receiver
just as stable as the transmitter. Mean-
while, if you can use a better transmit-
ter frequency control, build this high-

Z v.f.o. 30—

TAPE RECORDER HINT
By GLEN F. STILLWELL
FREQUENT, but not always obvious,

cause of tape recorder failure s
simply a dirty recording head. A film of
dirt or oil collects on the head and re-
producing elliciencey drops and distortion
results,

In maost eases, this trouble can be over-
come almost instantly by saturating a
cotton-tipped quill (*Q-Tips”) in alco-
hol. This can then be used to ¢lean the
head. Used in the hard-to-get-at places
around the head, the swab can also be
used to pich up any foreign substance
which might interfere with satisfactory
reprodunction.

Extra long, double-headed swabs are
now readily available and should be a
part of every tape-recorder service kit.
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Now. ..

A Professional Quality

CUSTOMIZED

ON EASY

“"PAY AS YOU WIRE'"® TERMS*
oo —— | —— =

Y7 Designed for the perfectionist

seeking moximum performance.

Y¢ Easy to assemble; no technical

knowledge required.

Yr An ideal “Learning” Kit with

a complete Course of Study
is ovoilable.

Professional Quality Features

The Transvision “Professional” Model
TV Kit (or Assembled Chassis) is
designed to satisfy those video-and-
audiophiles who seek the best possible
performance of which the art is capable.
Nevertheless, the kit builder can assem-
ble this chassis for less than the cost of
an ordinary receiver.

Note these unique features:

¢ Hi-Fi Audio (with 2 EL-84 output
tubes, oversize audio output trans-
former, Woofer-Tweeter Speaker Sys-
tem with heavy magnets and cross-
over; Extended Range Tone Control).

TV KIT

| i——
assemble the finest:

The TRANSVISION
“Professional”

*Only $15 for the Storting Pockage!
ALSO AVAILABLE AS AN

ASSEMBLED CHASSIS
for custom irstallations

e Heavy-duty ruggedized construction,
no printed circuits; built to give trou
ble-free petformance for many years.

¢ Includes newest reflection-free 23
tube with bonded face, or the 24" or
27" CRT

¢ Selected because of superior perfor-
mance for use in Educational TV by
over 3000 schools and colleges and
U.S. Armed Services.

e Ultra-linear sweep circuits; D.C. res-
toration; Standard Coil Guided Grid
Turret Tuner with provisions for
UHF and special low noise tubes; 4
megacycle picture bandwidth; 10 mi-
crovolt sensitivity.

¢ Heavy-duty power supply (power
transformer, two low voltage rectifier
tubes — no silicon rectifiers)

TRANSVlSION NEW ROCHELLE, N. Y.

NEw Rachelle 6-6000

Inderesied in .!:J:n::fmamd 7
Learn the basic principles of ;
electronics from the Complete <y !
Course of Study which is . s 0
avaitable with the Kit. g _'%- FE:'

As a preliminary, or_der the Assembly_lnstm_mm
for only $2.00; to be refunded i! you purchase kit

Pianeers in Televisian Kits

START NOW — MAIL THIS COUPON ————————————
TRANSVISION, New Rochelle, N. Y.

[0 Send Free 8-poge Cotalog [ Enclosed is $2. for Assembly Instructions so that | might
see how eosy it is to assemble the Transvision Kit. | understand that this will be refunded if | purchase a kit

O Enclosed is $15 for the Starting Packoge. | understand that | can buy pockages one of o time
os | wire. (Models range from $119 1o $199.}

niAddress by i

Zone

TAI’E RECORDERS

HI-FI COMPONENTS
SLEEP LEARN KITS

ENGINEERING J,
SCIENGCE

DEGREE IN
|27 or 36 MOS.

UNUSUAL VALUES |MERITAPE. Low Cost, ol
FREE 1961 G
Catalog ini_tape, in boxes or — |
DRESSNER car L e
degree 36 mos. L) B E. degree - 27 mos.

1323KA Jericho Tphe. New Hyde Park, N,Y.

high auality record. |
|

Accel.ra(.d year-round program prepares for early
employment in fields of Science and Engineering.

Regular 4-year program for B.S. Degree completed
in 36 months, special engineering degree program

. in 27 Classes start - July, September, January

——m YOU LL BE March, June. Quality education. Graduates employed
from coast to coast. Government abproved for vet-

AMAZED eran training. Students from 50 states. 40 countries,

o 20 buildings: dorms., gym. Campus. Save time and

money. Earn board while studymg Write for catslog
and com lete informatio
. Washington Blvd Fort Wayse 2, Indiana

INDIANA TECHNICAL COLLEGE

ot our low, low hi-fi prices. Write
for FREE discount catalog A-12, or
send for our special quotations on
your component needs.

KEY ELECTRONICS COMPANY
120 LIBERTY ST., NEW YORK 6, N.Y.
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importanT NEW
SAMS BOOKS 4

Truly Unigue Book on Circuit Action!

BASIC ELECTRONIC SERIES:

== Oscillator Circvits
s by T. M. Adams, Capiain, U.S.N.
'l o I:I‘._",' Dynamic schematics printed
e

in four colors helﬂyou under-
stand exact} at happens
inside oscillator circuits,
clearly explain each circuit
= “  action during every moment of

operation. Detailed, step-by-

step explanations accompany
the illustrations. Ten fact-packed chapters in-
clude an introduction to circuit fundamentals,
and coverage of crystal, Hartley, Colpitts,
TPTG, electron-coupled, phase-shift, blocking,
multivibrator, and thyratron sawtooth oscilla-
tors. There’s never been a book like it! 5295
128 pages; 514 x 814". Only . .. .

Helps You Become a Broadcasting Expert!

B
2]
"

First-Class Radiotelephone

License Handbook

by Edward M. Noll

Best reference available on P
broadcasting and the 1st e
Class FCC Exam,,.all you
need to know to go from 2nd
Class to 1st Class license
timely, too, for present lst
Class Licensees. Includes ex-
tensive & A section for
Element IV of the exam, Valuable chapters on
Frequency Assignments, Duties and License
RRequirements, BC Microphones, Ilecord and
Tape Machines, Studioand Control-Room Facil-
ities, Remote Facilities. AM Transmitters and
Antennas, TV and FM BC, etc. Helps you take
advanwge of the big opportunity awaiting qual-
ified BC technicians and engmeers.$495
320 pages; 534 x 844". O

&

i1 CEASS

i

Easy Guide to Sync Circuil Troubles!

101 Key Troubleshooting Waveforms
e for Sync Circuits

i by Bob Middleton
.4 If you troubleshoot with a
(] acope, this book is just like
L] having an extra bench man
around! Analyzes fivetypical
sync circuits, and pictures 101
d abnormal waveforms. tying
- them directly to specific com-
ponent defects. You pinpoint
the defechve component just by comparing the
waveforms you get at various circuit points
with those sg own in the book. Also includes cir-
cuit symploms, tests, evaluation of results, New-
est book in Bob Middleton’s invaluable 5200

series. 128 pages; 514 x 834". Only

NEW! VOL. 11 TUBE LOCATION GUIDE!
Just out—shows positions and functions of all
tubes in 1960-61 TV receivers. Includes tube-
failure check charts o}ﬁ x B% ; comb-bound
Only ... %3125

HOWARD W. SAMS & CO0., INC.

8 Order from your Sams Distributor today, or meil fo
B8 Howard W. Sams & Co., Inc., Dept. G-It
B 1720 E, 38th $1,, Indionopolis 6, ind,

Send me the following books:
8 O Oscillotor Circuits (BEO-1}
O 13t Closs Radiotelephone Hondbook {BON-1)
101 Key Waveforms Sync Circuits {WFM-4)
Tube Location Guide, Vol 11 {TGL-11)
| 2 enclosed. [J Send Free Book List

aa

Zone. Stote
EN CANADA: A, €. Simmonds & Sons, Ltd., Toronto 7
Bmmmm (oviside U.S.A. priced slightly higher) m mmad

o
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SERVICE
INDUSTRY

OLOR TV won’'t surrender the lime-

light. On the heels of developments
noted in this space last month, General
Electric announced its re-entry into the
receiver market. A choice of color mod-
els will be on sale this fall, actually in
August. The sets are scheduled to be in
the distribution pipelines as you read
this. They will feature a patented color-
halance stabilizing circuit designed to
counteract a common performance
problem. The balance of hues in a color
set is sometimes upset when the picture
brightness level changes. The circuit
provides automatic correction.

With a majority of the nation’s lead-
ing TV manufacturers now in the color
camp and at least two more strongly
rumored to be considering coming in,
the announcement is significant. Also
noteworthy is the fact that G-E. like
Zeaith (see last month’s column). is of-
fering something special in the way of
circuitry. In recent years, color receiver
design has tended to stabilize at a point
generally considered to be very satisfac-
tory. With competitive advantage as the
spur, a new round of design improve-
ment seems to be in the making. Still
better sets. if not less expensive ones,
should be on the way.

Another significant point has to do
with service. G-E plans no radical
changes in present arrangements. To in-
sure good color service, the manufac-
turer is launching the “D-O-T" (Diag-
nosis Over Telephone) plan. Every
service technician in the country, inde-
pendent or otherwise, will be able to call
on local, factory-trained color experts
for immediate consultation. G-E attrib-
utes its new move to the fact that "‘color
TV is now entering the initial phase of
mass-market acceptance which, even-
tually, will put it in a major position in
the TV market.”

Other unofficial stories have it that at
least one important manufacturer of
picture tubes other than RCA is think-
ing about producing the three-gun
CRT’s in quantity. Taken together, re-
cent developments bespeak a widespread
feeling throughout the industry that
color TV will finally be in orbit before
the year is out.

Tax Refunds and Profits

The Bureau of Internal Revenue is
now in the process of distributing a $5-
billion tax-refund melon to tens of mil-
lions of taxpayers. The average payment
is $140. “TESA News,” published by
TESA of Wisconsin, alertly points out
that this distribution has a strong busi-
ness potential for service shops.
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If you don’t see the connection, think
back to some of the service jobs you
didn’t get over the past few months.
How many times have you had a cus-
tomer hold off on a picture-tube re-
placement or costly overhaul for want
of funds? Now is the time to put in
your bid for a cut of your customers’
refund windfalls. Get on the phone and
promote those delayed jobs now, or send
out promotion pieces pegged to the tax-
rebate theme.

While we're on the subject of income
taxes, we'd be interested in seeing how
Raytheon's Comprehensive Manage-
ment Plan, available to its bonded deal-
ers, has worked out. A well-known tax-
consultation and business-service or-
ganization works with the participating
shop owner on his records, providing
money-saving assistance in record-keep-
ing and other business matters. Based
on the premise that seven people out of
ten overpay on their income taxes. the
plan also promises to effect legitimate
savings in this area with its expert help
in the preparation of returns. It also
makes this confident offer: guaranteed
payment of any fines or penalties that
result from any errors it may make.

Are You Hurting Yourself?

The service dealer often has good
cause to pin the blame for certain of his
difficulties on distributors, manufactur-
ers, customers, and others. For his own
sake, however, he ought to make sure
that he isn't simply finding convenient
scapegoats for his own failings. Jim
Hornaday, editor of “The Printed Cir-
cuit” (North Carolina Federation of
Electronic Associations), puts his finger
on a weakness of this kind.

“We have hopped on some of our area
distributors,” says Hornaday, ‘‘for sell-
ing Citizens Band equipment, parts, etc.,
direct to what I feel should be our cus-
tomers. After discussing the matter
here and there, I begin to feel that I
might have been a bit unfair. After all,
if we won't even make a mild effort to
take care of this trade, somebody is
going to. And, from what I have been
able to find out, the tremendous major-
ity of the shops are refusing to have
anything to do with CB equipment in
any form—which is a sad mistake. If
you are going to insist that these people
buy from your distributor in this line,
how can you blame that distributor if
he sells these people anything they
want?’’

Growth in the electronic service mar-
ket, as in other fields, is dependent on
change. Any shop owner who refuses to
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keep pace with new opportunities has
only himself to blame for his destiny.

RCA Deoler Plan—Again

In March. we reported a “new"” plan
worked out hetween the Indianapolis
TV Technicians Association and the
RCA Service Co. It called for de-empha-
sis of factory secrviee in Yellow-Pages
advertising in favor of independents.
W. C. Pecht of TEAM. St. Louis (May
column), pointed out that there was
nothing new in the plan. with similar
arrangements already existing in his
area and others. Now Frank Teskey of
Indianapelis. editor of the “Hoosier Test
Probe.” wanis us to know that the
agreement achieved in his city is indeed
distinetive.

In the past. Frank reports, RCA list-
ings under Tetevision Service have been [
headed with a prominent entry on be-
half of the service company. Independ-
ents have bheen listed alphabetically in |
regular type undey this special material. |
From now on, the service company's
listing will take its place down the list,
in regular type, alphabetically with the
other “R's.” Thus the entry will not give
any implication to the service sceker
that the manufacturer's service com- |
pany is better than an independent.

Frank insists that this has never hap-
pened bhefore. The important thing is|
not whether his claim is ahsolutely cor- |
rect or not, but that ITTA deserves
credit for a significant achievement in
any case. So. if any reader can unearth
evidence to dispute this “first”-—-we'd
rather not hicar about it. We're begin- |
ning to feel like a ping-pong ball.

Special Product Service I

Television Service Association of De- |
troit, Mich., has taken a sensible step |
to enable members to help themselves |
and each other when they are con-
fronted with the serviee of produets that
are off the heaten track. especially those
still in warranty. It has published in
“TSA News™ a list of member shops |
that have factory authorization or spe-
cialize in a wide range af products and
manufacturers. Included ave such prod-
ucts as tuncrs, tape recorders, garage-
door opencers, record changers, antenna
rotators. auwto radios. air conditioners.
electronic organs, closed-cireuit TV, and
others.

Elsewhere Harvold Chase. editor of
“TSA News," reports an unhappy fact,
He estimates that do-it-yvoursell tube
checkers in non-serviee installations are
now taking away more than 50 per-cent
ol the independent’s tuhe sales in his
area. [L.ess than a couple of years ago.
the fizure was about 33 per-cent, which
is had enough.

Stamp for Service?

NATESA is pressing the Postmaster
General to authorize a special stamp
commemorating the contributions of the
service industry. The proposal is sched-
uled to go hefore a Stamp Advisory
Committee. Frank Moch, NATESA ex-
ecutive director. urges a letter writing
campaign 1o the Postmaster General
to push the proposat. 30—

July, 1961
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*...l am proud to display the PEET Seal”’

“PHOTOFACT...establishes confidence...”

‘“‘We feel our shop being Photofact-equipped re-
moves the guesswork, saves time and establishes
a real sense of confidence for any technician,
Like-new repair can only be accomplished if
original circuitry, values, requirements and toler-
ances are known for parts replacerments. The
same can be said for normal voltajes, scope
readings and special alignment procedure. Our
Sams Photofact library places all this information
at our fingertips. | was well pleased when | was
notified | had met your requirements to be ac-
cepted as a member of your Peet program and |
am proud to display the Peet seal."’
~Richard C. Corbin
Corbin Radio-TV Service, Avstin, Texas

g Wy
L= - .t

Technicians! YOU EARN MORE...you rate with the public
when you own the PHOTOFACT" service data library!

You enjoy maximum earnings as the HOW TO STAY AHEAD...
owner of a complete PHOTOFACT  vyes, the truly successful Service
Service Data Library! It’s inevitable, Technicians are those who own
hecause no matter how expert you are, thecomplete PHOTOFACT Library,
you can always sarve more time on  who can meet and solve any re-
any job, get more jobs done daily—  Pair problem—taster and more

EARN MORE, DAY IN AND DAY OUT PO, £XT6) Hi0Es (e (G
\"h:;l’s m'ore—a‘s liw owner of“a. ahead because they're on a Stand-

0 ing Order Subscription with their
complete PHOTOFACT Library, you  Distributors to receive all new
know your customers’ sets best. You PHOTOFACTSas theyare released
can actually show each customer you  monthly. (They're eligible for the
have the PHOTOFACT Folder covering ~ benefits of membership in PEET,
his very own set. Result: You command  'eo—see below))

: q i ONLY $10 DOWN puts the com-
p‘ulv)llc respect and acceptan.ce which plete PHOTOFACT Library in your
paves the way to more business and  ¢hop_and you have up to 30 months
earnings for you. to pay. See your Sams Distributor

today, or write to
Howard W. Sams

NOW IS THE TIME TO JOIN

THE POWERFUL NEW PROGRAM '-:;NARD W :A;s_& S _IN_C__—ﬁ
FOR QUALIFIED TECHNICIANS . . i
If you now own a PHOTO- 1724 E. 38th St., Indianapolis 6, Ind.

FACT Library or plan to own [ Send me full details on the new “PEET" Program.
one, you can apply for mem-
bership in “PEET." It's the
first industry program really
designed to build powerful
public acceptance for the
Service Technician who qual-
ifies. Builds enviable prestige
and business forits members.

0O Send full information on the Easy-Buy Plan and Free
File Cabinet deal.

O I'm interested in a Standing Order Subscription.
0O I'm a Service Technician [ full-time; O part-time

My distributor is. . _ -

-
!
|
|
|
|
|
|
|
|
|
I
I
|
|
I
I
|

[ e S S ——

Benefits cost you absolutely Shop Name_ _

nothing if you qualify. Ask

your Sams Distributor for the | Attn:___ — —

“PEET" details, or mail cou-

pon today. Address______ ——— —_
City I Zone_.__State.
_____________________ 4
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MARINE POR'I'AB[E RECEIVER

7 Transluors
i200

3 Dlodes, 2 Band:-Broadcast and
Beacon 00 KC) Operates on & ftlashlight
batteries. Come! in attractive aAluminum Case. Radio

completely Waterproof, Mas good | volume
and Sensitivity. Sile BLz x4 x4 $
American Mfr. PRIC = ‘ 39 95
POWER TRANSFORMER
110V.60 Cy.-S¢¢ 385.0.-385 V. & 200 Mﬂ

Fil 6.3v 6 Amps. 5 V. 3 Aamps.

2 $3.50

FILAMENT TRANSFORMER

Input 110-220V. so :y:le ScCondary
€.3¥. @ 10 Amp

CARDWELL TRANSMITTING VAR. CONO.

Dual Section 211 UUF per $5 95
section. 5700 VolIts AC. .. .... Each 0

DYNAMOTOR SPECIALS

12 velts Input-Output 440V. & 200Ma. 12 VolIts
Input-Output 223V, @ loolvn LYUND s
one Dynamotor. BRAND NEW. Ea. e

BRAND NEW CARTER DYNAMOTOR

INPUT 5.9 VOLTS., DUTPUT 405 V. ﬁ s4 95

270 MA. SMALL SIZE............: .
SILICON IIEC'I'IFIERS

PV Current Price Current Price
100 00 Ma $ .2% 200 2 Amps -75
200 500 Ma .30 | 400 2 AmBbs 1.25
400 500 ma 50| 100 15 Amps 2.50
750 500 Ma 90 200 15 Amps 4.50

{l1tems ahove are 400 15 Amps 8.50
Eme-eney Gnlu Plaled) 50 S0 AmbDs 4.95
200 .30 | 100 S0 AmpS 7.50
400 150 Ma 30 | 200 50 Amps 9.50
100 2 Amps 30

CHOKE - FULLY CASED
$ HENRY @ 200 Ma . ........-....0.

5 HENRY @ 250 Ma ..
10 HENRY 300 Mmil .
4 HENRY 400 Mil .
12 HENRY 500 Mil .
4 HENRY 900 Myl . ...
& HENRY 600 Mil
4 HENRY—1 amp.

BRAND NEW OIL CONDENSERS

S0 MFD 00 VIC 4.50) 6 MED tiuts Ve 4.95
2 MFD o -50 8 MFD 2ot VIIC 5.95
b 60| 2 MFD 2510 VDU 2.50

75| 1 MFD louo ViX® 1.85

Soon Vi 3.50

|urm -

12
SH000 VI)C ‘ 50

2.
sl
s
Hr B
I .85 .
" 1.50| 50 MFD 330 AC.
3.501 8 MFD G0 AC, 2 95
RELAYS
WARD LEONARD Heavy duly relay eoil
ZZOV 60CYy.. 2 phase, 5 HP.
Pale sry 25 Amn contacts. ... ... Ea. ssgs
6 volt DC. H.5. Re1a¥y DPDT .. ....... .1 '95

6 Volt DC. H.S. Relay 3 PST N.O. ......
GUARDIAN 110V AC. 2 Pol¢ sm;.le Thraw €9 50
(1 NM.O. & 1 N.C.) Repi. BC .

potter-Brumtield SM5LS 5000 ohm. sz 25
4 MA, SENS. ... e a. .
110 volt AC Relay-DPST 60 cy,
10 Amp. Contacts . ... ... Ea. $150
Sens. Relay 11,000 ohm coil, 1 s‘l 95
Adj. cont. Armature Tension SPDY .Ea, .
12 voit DPDT D€ Relay .. ......... Ea. $135
SIGMA type 22RJC 8.000 ohm
SPOT. s-{n’.‘ull sealed relayY o L. .eeeae $249
Scaled Relay, SPDT, 6,000 ohm s‘ 95
1 11 T LI
G.E. Relay Contral, contains 8000 ohm
reloy. sensitivity 2 mls, 10 for $9.23% ca. $1 10
PANEL METERS
STANDARD BRANDS
1Y2” METERS 3” MEIERS 0
95
H
o 50
.50
0. 95
- .gi
.95
& K1
830 vans o.il3es 4 ans
18-36 anls oc 1.99|0-2500 V. ...6.95%
0.150 ¥. AC .. ... .95 100-0-100 UA .. s.98
0-35 aml DSRF ..... 2.95]0-200 UA . ... ... 6.95
all mercnandnse sald on 3 10 day money back suaramee
Min. Order $3.00=23%, with Order=F.0.8. Ncw York
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COMPANY

66 W. Broadway, New York 7, N. Y., W0.2.2370
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"INTERNATIONAL TRANSISTOR SUBSTITU-
TION GUIDEBOOK” by K. A. Pullen. Jr.
Published by John F. Rider Publisher.
Inc.. New York. 64 pages. Price §1.50.
Soft cover.

This handbhook lists over 4500 direct
substitutions for transistors made in the
U.S., Japan, Britain. Holland, France,
Italy. and Germany. Communication, in-
dustrial. and computer types are cov-
ered and consideration has been given to
case style and sizes when recommending
the replacement.

The selections listed are based on a
critical. detailed examination of the
electrical characteristics of the original
transistor as well as the suggested sub-
stitute. Marginal substitutions were
omitted to avoid possible damage to
equipment should such transistors be
employed.

Those who work on transistor equip-

ment of all types. especially imported
units. will find this compact manual in-
valuable.
“LEARNING MORSE” by H. F. Smith. Pub-
lished for '‘Wireless World” by Iliffe
Bools Litd.. Dorset House. Stamford St..
London SE1. 20 pages. Price 25 cents
postage prepaid. Soft cover.

This is the Thirteenth Edition of a
popular guide to ‘“wireless” operating
written by the former editor of “Wire-
less World.” The booklet gives methods
of learning the code. operating the key.
and methods of practice. There are also
details and desecriptions of equipment
and plans for an easy-to-build transis-
torized practice set.

The text includes the International
Morse Caode in full as well as the revised
“Q" code. adopted in 1959 and effective
this vear. Finally, a series of practice
and rhythmic groups complete the boolk.

Ea k=4 *

“FOUNDATION FOR ELECTRIC NETWORK
THEORY” by Myril B. Reed. Pubtlished by
Preutice-Hall. Inc.. Englewocod Cliffs.
N.J. 349 pages. Price $13.00.

This is a unique approach to network
theory. eschewing calculus in favor of
algebra. The author contends that such
a system permits the merger of a.c. and
d.c. theories without distinction. Al-
though bhased on a course bheing offered
eraduate students, the book is also suil-
able for a rigorous course at a lower
level.

b w 2
“TRANSMISSION OF INFORMATION” hy
Robert M. Fano. Published jointly by
MIT and John Wiley & Sons, Inc., New
York. 385 pages. Price $7.50.

Subtitled “a statistical theory of com-
munications,” this book presents the
foundations and major results of infor-

www americanradiohicetorv com

mation theory as evolved out of a grad-
tate course taught by the author over
the past ten years.

The text includes an up-to-date treat-
ment of coding theory that emphasizes
those formulations and mathematical
techniques that have proved to be of
greatest engineering significance.

Although designed especially for en-
gineers in the communications field, it
can be used by those in other areas of
the communication sciences as well as
by graduate students working toward
an E.E.

= G5 =

"MUSIC DICTIONARY" compiled and pub-
lished by Otienheimer Publisheis. Iuc.,
Baltimore, Md. 186 pages. Price $1.00.

This compact. vest-pocket ‘‘diction-

ary” lists nearly 5000 musical terms
ranging from “A’ the note to “Z" for
zyvmber—a cymbal. The book is margin-
ally indexed to enable the listener to lo-
cate the definition even while Maestro
Bernstein is elaborating the point on the
TV screen.
"AUTO RADIO MANUAL" compiled hy
Sams Staff. Published by Howard W.
Sams & Co..Ine.. Indianapolis. 160 pages.
Price $2.95. Soft cover. Vol. 12,

This newest volume in the auto radio
series of manuals covers 63 models pro-
duced during 1959-60. including the fol-
lowing brands of sets: Anterican Motors,
Automatic. Buick. Cadilluc. Cherrolet,
Edscl, Ford, Lincoln. Mercury. Moanito-
radio. Mopuar. Motorola. Oldsmobile.
Pontiae, Rirerside. and Studebuker.

Like its predecessor volumes, each set
is treated to a complete rundown includ-
ing schematics. resistance charts. chas-
sis photos, parts lists and replacement
data, alignment information. push-but-
ton acdjustments, as well as other hints
for servicing the xem eﬂ‘:cnenlly

“TRANSISTOR SUBSTITUTlON HANDBOOK"’
compiled by Sams Staff. Published by
Howard W. Sams & Co.. Ine.. Indianap-
olis. 96 pages. Price $1.50. Soft cover.

This book is designed to minimize the
problem of selecting suitable transistor
replacements by (1) specifying the man-
ufacturer from whom each of over 2700
transistor types is available and (2)
indicating whether the unit is n-p-n or
P-n-p.

The handbook lists over 6500 direct
transistor substitutions. including a sep-
arate section which shows 668 suitable
replacements for Japanese units. Also
included is a separate directory of semi-
conductor diodes and rectifiers, with
recommended substitutes.

The text sections explain why tran-
sistor substitution is possible, when it is

ELECTRONICS WORLD
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The Most Versatile All-Purpose Multi-Range Tester Ever Designed !

oz SUPER-METER
MODEL 79 o

WITH NEW 6‘’ FULL-VIEW METER

. f Combination

VOLT-OHM MILLIAMMETER.

Plxe CAPACITY, REACTANCE,

INDUCTANCE AND DECIBEL
MEASUREMENTS.

Alsa Teate SELENIUM AND

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 return, no
planation necessary!

ex-

Specifccations
D.C. VOLTS: 010 7.5/15/75/150/750/1,500.
A.C. VOLTS: 0 10 15/30/150/300/1,500/3,000.
D.C. CURRENT: 010 1.5/15/150 Ma. 010 1.5/15
Amperes.
RESISTANCE: O to 1,000/100,000 Ohms. O to 10
Megohms.
CAPACITY: .001 to | Mfd. 1 to 50 Mid.
REACTANCE: 50 10 2,500 Ohms, 2,500 Ohms to
2.5 Megohms.
INDUCTANCE: .15 to 7 Henries, 7 to 7,000 Henries.
DECIBELS: —610 + 18, + 1410 438, +34 10 +58.

The following components ore oll tested for
QUALITY atf oppropriote tes! potentiols. Two
seporote BAD-GOQOD scoles on the meler ore

used for direct readings

All Electrolytic Condensers from 1 MFD to 1000 MFD.

All Selenium Rectifiers. All Germonium Diodes.

SILICON RECTIFIERS, SILICON

AND GERMANIUM DIODES.

The Model 79 represents 20 years of continuous experience 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 succeed-
ing years with others including Models 670 and 670-A. All were
basically V.O.M.’s with extra services provided to meet changing
requirements.

Now, Model 79, the latest SUPER-METER includes not only every
circuit improvement perfected in 20 years of specialization, bui
in addition includes those services which are 'musts’” for prop-
erly servicing the ever increasing number of new components
used 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—compon-
ents which have come into common use only within the past five
years, and because this latest SUPER-METER necessarily required
extra meter scale, S1CO used its new full-view &-inch meter.

Model 79 comes complete with operating
instructions and test leads. Use it on the

bench—use it on calls. A streamlined carry-
ing case included at no extra charge accom-
modates the tester, instruction book and test

‘38..

All Silicon Rectifiers.

All Silicon Diodes. leads

Only

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C 0.D.

Try it for 10 days before you buy.
If completely satisfied then send
$8.50 and pay balance at rate of
$6.00 per month for 5 months
~—No Interest or Finance
Charges Added! !f not com-
pletely satisfied, return to us, no
explanation necessary.

July, 1961

LT T T Y LYY LT

Dept. D-893, 3849 Tenth Ave.,, New York 34, N. Y.

Please rush me one Model 79 If satistactory |
agree ta pay $8.50 within 10 days and balonce at
rate of $6 per month until total price of $38.50
plus postage is paid. M not satisfactory, | may re-
turn far concellation of account.

Export Department: Rocke International Corp. 13 East 40th St., New York 16, N. Y.

"-------------------------------------------------------------"'
MOSS ELECTRONIC, INC. :

Name. 1

]

]

Address. :

i

City. - Zone_ _State___ :

:

d
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Micro

ELECTRON TUBE
SELECT STOCK!

LOW PRICES!

Each and every tube 13 tested in our
own laboratory for mutwat conduct.
ance and hife test

We guarantve FREE replacement for
one year of any tube purchased from
us which lails to tunction etciently
under any or all operating conds
tions. Prompt rcfunds are made on
any detective merchandise.

The advertised tubes are Aot NECes-
sarily new, but may be electrically
perfett  factory Scconds  or  used
tubes—each 1s cdearly so marked

12WeGT
12X4

1213 P
14AT /1207
1486 L]
14Q7 Wi omza
T rer smps|19 P14TEY
sncac  |escy rva 19au4oY |i1a726

SEND FOR OUR FREE COMPLETE I.lST OF TUBES
& SPECIAL PURPOSE TUBE

handling for orders under $5. Send 25 %, deposit on
C.0.0, orders. Send approximate postage on Canad-
nit torcign orders

MICRO cecrron 1use co.

P.0. Box 55 Park Station, Paterson 3, N. J.

GREAT SU RPLUS VALUES !

BC-603 RECEIVER w/Dyn

BC-453 REC. 190-550 . ..
BC-454 REC. 3-6 MC,

B8C.455 REC, 6.9.1 NEW .
T-19/ARC-5 XMTR. 3-4 10,
BC.659 —TRANSCEIVER with PE-120 .. 19.50
T-a7/ART-13 TRANSMITTERS .. ... ... 39.00
BC.603 AC.SUPPLY ... ............. 9.95
SYNCHROSCOPES MODEL TS.33/AP... 49.00

SOUND-POWERED DYNAMIC PHONES Pr. 4.75
REC, MICROWAVE R-111/APR-5 .. ... 69.00

ARB/RCA—SIX TUBE RECEIVER . 17.50
RA-G2-C POWER SUPPLY A

VIE 110 G ey (RIS 549 50
KITS ..nl\l ton n Conlians Spes ~ o

Dot e whaor COr Lt W sehemat

SN CIAT ONTY .“ ..... ( ‘ S .00

GROUND-PLANE VHF ANTENNAS $7.93
Clndr PO 7 N~ BANTY PREGA So-Zon sl =N W

SEMD FOR NEWEST FREE CATALOG
$5.00 Min. - 25% Dep. C.0.D.’S - F.0.B. Conn.

HI-MU ELECTRONICS

131 HAMILTON ST, NEW HAVEN. CONM
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appropriate, how to choose substitutes,
and precautions to be taken when sub-
stituting,

23 & i

"“INDUSTRIAL ELECTRONICS” by Paul B.
Zbar. Published by McGraw-Hill Book
Co.. Ine. under the sponsorship of the
EIA and New York Trade School. 201
pages. Price $5.00.

This is another of the laboratory man-
uals being sponsored by the EIA in con-
nection with its technician training
program at the New York Trace School.
.ike the previous volumes covering basic
electricity, basic electronics, basic radio
receiver and television servicing, and ad-
vanced TV scrvicing techniques. this
volume is divided into 39 "jobs” —each
project consisting of an outline of objec-
tives, a listing of materials and test
equipment required to do the job, theory
and basic principles involved in the job,
detailed step-hy-step procedures for per-
forming the experiment. then a series of
test questions to codify the conclusions
reached in the text.

The lavish use of schematics, wave-
forms, charts, and tables will make this
lab manual useful to the industrial elec-
tronics technician as a reference guide
even after the course for which it was
designed is concludcd
“HOW TO REPAIR SMALL APPLIANCES” by
Jack Darr. Published by Hoiwrard W,
Sams & Co., Inc.. Indianapolis. 128 pages.
Price $2.50. Soft cover.

Handling small appliance work is a
natural for radio-TV service shops, es-
pecially those located in or near residen-
tial neighborhoods. The author, a prac-
ticing technician himself, suggests that
there are extra dollars to be earned by
handling toasters., shavers, irons, elec-
tric blankets, knife sharpeners, mixers.
coffee makers. electric skillets, fans.
heating pads, sewing machine foot con-
trols and the like. Practically no addi-
tional equipment and few replacement
parts are required to handle such work
and the knowledge needed to tackle the
job is easily acquired--hy means of this
book, for instance.

"“ABC’'S OF COMPUTERS” by Altan Lytel.
Published by Howard W. Sums & Co..
Ine., Indianapolis. 128 pages. Price $1.95.
Soft cover.

Computers have captured the imagi-
nation of the public to such an exient
that there was a real need for a basic,
self-teaching introduction to their mys-
teries. The text is presented in simiple.
easy-lo-understand language and tells
what computers are. how they operate,
and what they can be expected to do—
now and in the future.

Both digital and analogue computers
are covered along with explanations of
numbers for computers, arithmetic op-
eration, octal numbering. numbering
codes, symbolic logic, and basic logical
cireuits. The text is lavishly illustrated
with photos, line diagrams, charts, par-
tial schematics, ete. to make the subject
doubly clear to the reader.

This volume is suitable as an elemen-
tary classroom text or tor home study.

www americanradiohistorvy com

1 Compactron, 3 Circuits
(Continued from puge 43)

ing pulsc is applied to the plate from the
horizontal-output syvstem through a
.001-uf. capacitor. Video-signal input is
taken from the plate circuitl of the video
amplifier and applied to the a.g.c. grid
through a 130.000-ohm resistor. Pres-
ence of the latter establishes a time con-
stant, in conjunction with other circuit
values, that prevents brief pulses from
affecting the a.g.c. output, But for this,
unwanted noise might change the a.g.c.
output voltage briefly. Since the latter is
used as part of the biasing arrangement
for the noise inverter, such short-term
changes could work te reduce the invert-
er's effectiveness. As is customary, a.g.c.
output is at two voltage levels: one for
the video i.f. system and another for the
front end.

Since Admiiral reports no other comt-
pactrons scheduled for immediate usc in
its sets, the 6K 11 will stand alone in one
small corner of its chassis (Fig. 2). sur-
veying the greater number of standaid
tubes that will keep it company. It will
have a one-picee heater that runs
through the cathode sleeves of all three
triode secctions. but whose special con-
struction uses only two welds to pro-
mote long life and reliable operation.
The short-mount construction reduces
the chance of bowed cathodes and grid-
to-cathode shorts. The manner of bring-
ing out pin connections through the bhase
simplifics the problems of internal con-
struction and support. as with most
compactrons. This particular unit also
features a shield hetween sections 1 and
3 for electrical isolation and avoids the
sharing of base-pin connections by more
than onc electrode. Every eclement in
each section is brought out separately,
but there are only two pins for the en-
tire, continuous heater. A low-micro-
phonie, low-lcakage mica design is used.
Seated height of the 6K11 is only 1%
inches—Iless, for example. than that of a
12AU7 or one of many other, popular
twin triodes,

Current reports indicate that the
6IK11 will soon be followed by relatives,
in equipment made by G-E as well as
other equipment manufactuwrers, Comn-
pactrons are being registered with the
EIA and put into production when it he-
comes cvident that they are going to be
used. Now registered and bheing made
are five units in addition to the 6K11:
the 6FJ7. whose shell encloses two, dis-
similar triode sections: the 6C10 and the
6D10. two more triple triodes: the 6B10,
which includes a duplex diode and 1wo
trindes: and the 6AX3. a single diode.
The latter appears to be intended for
damper service.

A1 the initial announcement, G-E used
a tiny, two-compactron table radio to
dramatize the development and demon-
strate its practicability. Oddly enough,
there is no clear evidence yet that a com-
mercial version of this radio is on the
wayv., Tvypes in production suggest that
compactrons are primarily making
headway in TV receivers. —30—

ELECTRONICS WORLD
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ODuality Control at AR

The frequency response of every AR speaker is checked in an ancchoic chamber before it is shipped.
(Many other tests, of course, are also made.) Acoustic Research is one of the very few companies in
the history of loudspeaker manufacturing, so far as we know, that have followed this rigorous practice.

Silvano Cannavaccinolo, AR inspector, checks a speaker response curve at one of AR’s anechoic chambers. The respouse curves of the individual drivers
in the system he is testing have already been recorded and found acceptable at the main anechoic chamber.

The purpose of such careful quality control is to make sure, as far as is possible, that AR speakers
protide natural reproduction of music, without rattles, buzzes, distortion, or pseudo-hi-fi exagger-
ations.

Prices are from $89. to $225,

Until now, AR speakers have been sold under a one-year guarantee covering
materials, labor, and freight to and from the factory.

On the basis of our field experience we are now able to extend this guarantee
to five years. The extension is retroactive, and applies to any AR speakers
bought since 1956.

AR speakers are on demonstration at AR Music Rooms, on the west balcony
of Grand Central Terminal in New York City, and at 52 Brattle Street in
Cambridge, Massachusetts. No sales are made or initiated at these showrooms. = -

ACOUSTIC RESEARCH. INC., 84 Thorndike St., Cambridge 41, Mass.

July, 19861

www.americanradiohistorv.com
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No Installation—Just plug into ¢y
cigarette lighter of car, truck,
or boat, and it's ready to go!
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electric tools, port-
able TV, and testing
equipment.

Models from 15
to 300 watts,

pmed as low as 31295

Parls Dwoler or Jobber
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Mac’s Service Shop
(Continued from page 38)

"Which, I take it, means: Don't sing
the blues; know your electronics theory
thoroughly; keep abreast of new de-
velopments in the field,” Barney again
translated.

“That's the idea. Our trade maga-
zines do their level best to keep us
aware of the many opportunities open-
ing up in maintaining industrial elec-
tronic equipment. It behooves all of us
to get a foothold there while we still
carry on our broadcast radio and TV
servicing work. Mobile communications
services are increasing tremendously,
and taking care of this equipment is
another string we should add to our
bow, And there is closed-circuit TV,
and—"

"I get the idea,” Barney interrupted.
“You don't need to knock me down
with it. But do you think radio and
TV servicing as we know it, is likely
to fold in the near future?”

“Fold, no; change, yes,” Mac said
tersely. Just think of the changes that
have taken place since you started to
work for me: TV grew from a novelty
to the major portion of our work. Color
TV came in. So did transistor receivers
and printed circuits. In these compara-
tively rapid changes is contained a rea-
son why I doubt automation will take
over entirely in the radio and TV indus-
try in the immediate future. Automa-
tion, to be economically practical, needs
to work on a product that is compara-
tively stable in design. If the whole
automatic production line has to be en-
tirely revamped every little while to
incorporate important improvements
or simply to change models, this quickly
becomes time and money consuming.
As long as customers insist on a wide
variety of models from which to choose
and as long as manufacturers compete
to please them, radio and TV sets are
not likely to be entirely produced in
automatic factories. Until they are, the
service technician will probably not be
reduced to a mere module changer.

“But I've been saving the really
bright side of the picture for last,” Mac
continued. “If you think a bit, you real-
ize automation is working for the elec-
tronic technician, not against him. Elec-
tronics is the very heart of automation.
The machines do their work, report on
their progress, check their output, and
examine themselves all by means of
electronics. Electronic engineers play
a big part in designing the equipment
and electronic technicians install, ad-
just, and maintain it. The electronic
technician will be the fair-haired boy
in the automatic factory. But you are
awfully quiet, Matilda. What do you
think of all this?"” Mac broke off.

“I've been too busy taking notes to
do much thinking,” Matilda said as she
glanced over the shorthand notes she
had been scribbling on the back of a
job-ticket. “You know you're supposed
to give a talk at the next meeting of
the local technicians organization, and

www americanradiohicetorv com

I thought this might make a good sub-
ject. Let’s see if I've got you straight:
"You think automation is going to
make a tremendous difference in all
our lives in the near future, and you
believe each of us should be thinking
about what this will mean to him per-
sonally. Already many jobs are dis-
appearing in various fields as automa-
tion takes over, and it is just starting.
While automation yet is chiefly con-
fined to manufacturing, it still has far-
reaching effects in other fields, such as
maintenance. Conceivably, automation
of radio and TV factories could reduce
the service technician to a mere module-
changer, but you do not expect that to
happen for some time. All the same,
you think it's only prudent for the serv-
ice technician to improve his general
knowledge of electronics and to diver-
sify his work and interest by taking on
the servicing of industrial electronic
equipment, mobile radio equipment, etc.
His trade magazines are doing their best
to help him in this respect if he will only
study the articles they publish that are
not directly connected with repairing
household radio and TV receivers.

“Taking the long view, you believe
the well-trained. alert, progressive tech-
nician who does not insist on doing just
radio and TV service will be benefited
rather than hurt by the rise of automa-
tion. This is true because electronics is
the heart of automation, and it will not
work without the services of the elec-
tronic technician.”

“Did I say all that?” Mac marveled.
“I'm growing old and garrulous, I
reckon. But thanks for taking the notes.
A machine would never have thought
of doing that. Come on, Buster; let's
put away the crystal ball and turn out
some of these commonplace radio and
TV sets. They're still our bread and
butter and probably will be for guite a
while.”

CB ROUND-UP SET
RI-STATE Radio Club of Rossville,
Georgia has announced its First Annual

CB Round-Up Jubilee to be held July 2.3
at Fort Mountain, 3 miles cast of Chats-
worth, Ga. on U.S. Highway 411,

Besides a wide variety af outdoor
sports activities (including hiking, arch-
ery, skeet, target, swimming, fishing, etc)
the organizers have planned a program
of hi-fi, mountain music, and square
dancing.

Prizes will be awarded for the most
distant CB unit attending and other fea-
tures. Favors will be given to children,

Those planning to attend should get in
touch with Charles A. Agan, 6W5981,
1216 McCallie Ave., Chattancoga, Tenn.

CB LICENSE NOTICE

HE FCC reminds all applicants for

eluss D stations in CB service that
under Item 9 on the form they are to he
sure to state the hind of business and/or
personal activities in which the radio fa-
cilities are proposed to be used, as well
as the manner and purpose of uull use.

As examples, the FCC listed:

“In the operation of my rcal estate and
restaurant business, for commuuication
between my home, my car, my place of
business, and my employees.”

“For personal communications be-
tween my boat, my car, my residence, and
my summer cimp.”

ELECTRONICS WORLD
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Within the Industry
(Continued from page 24)

plant in Fort Lauderdale, Florida. Head-
quarters and main plant of the firm are
at Stamford, Conn. . . . OLYMPIC RADIO
& TELEVISION DIV. has moved into an in-
tensively mechanized plant in Glendale,
Long Island. The 200,000-square-foot fa-
cility will employ approximately 800
people when operating full capacity as
well as enabling the company to consoli-
date its warehousing and shipping op-
erations.
L & £

MURRAY SPECTOR has been named diode
plant manager at MicroSemiconductor

Corporation. Los An-

geles manufacturer

of micro-size semi-
y conductors.

Before joining the
firm, Mr. Spector
was manager of
processing in the re-
liability division of
Pacific Semicondic-

tors, Inc. and a process engineer at
Clevite Transistor Prodiucts.

A specialist in operations research,
Mr. Spector joins the newly organized
firm at its 11250 Playa Court, Culver
City, California plant.

& * %

ROY RAYMOND has been promoted to the
post of national sales manager for
Stromberg-Curlson stereo high-fidelity
components and systems. He was for-
merly eastern regional manager for the
firm's consumer products . . . Wa«ldom
Electronics. Inc. has appointed HARRIS
PRINCE vice-president of sales . . . MIL-
DRED SCHWARTZBERG has been elected
executive vice-president and general
manager of State Labs. Inc.. New York
City distributor of tubes and compo-
nents . . . DR, JULIUS A. STRATTON has
been awarded the Thirty-Ninth Annual
Faraday Medal by the Institution of
Electrical Engineers for his notable
contributions in the fields of techno-
logical education and research in radio
communication. He is the president of
Massachusetts Institute of Technology

. WILLIAM H. MOORE has joined the
EIA staff as vice-president of the mili-
tary products division. He was a former
Department of Defense official . . . AR-
THUR J. SEILER has been elected vice-
president and director of Recires Sonnd-
craft Corp. ... E R, CHAMPION has joined
the distributor division of International
Rectifier Corporation as field sales man-
ager The appointment of PAUL
LITTLE to the post of assistant sales man-
ager has heen announced by Sherirood
Electronics Luboratories, Inc., Chicago
manufacturer of high-fidelity tuners and
amplifiers . . . DR. JEROME B. WIESNER
is the recipient of the 1961 EIA “Medal
of Honor"” for “distinguished service
contributing to the advancement of the
electronics industry.” He is currently
serving as the President’s special assist-
ant for science and technology . . .WIiL-
LIAM F. KAISER has been appointed
director of public relations and adver-
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tising for Daystrom. Incorporated and
its divisions and subsidiaries . .. RICHARD
O. AHLFORS has been appointed national
field sales representative for Seco Elec-
tronics Inc. of Minneapolis . . . ORA F.
KUHLMAN has been named director of
engineering for Key Resistor Corpora-
tion of Gardena, Calif.
* * E

STANCOR ELECTRONILS, INC. is the new
name for CHICAGO STANDARD TRANS-
FORMER CORPORATION. The name was
changed, according to the company. to
more effectively describe the firm's line
which includes a wide range of induc-
tive devices and power supplies as well
as transformers . PENN CONTROLS,
INC. of Goshen, Ind. has acquired PIO-
NEER ELECTRIC & RESEARCH CORP. of Forest
Park, I11. through an exchange of stock.
No financial details were announced . . .
SECO ELECTRONICS INC. of Minneapolis
has been purchased by DI-ACRO CORPO-
RATION of Lake City, Minn. and will be
operated as a wholly owned subsidiary
under its present management and name

COLLINS FARLEY CORPORATION has
been established in Los Angeles cover-
ing the audio and language teaching
fields. The mailing address is Box
34846 . . . A new distributing firm to
handle the increased requirements of
industrial accounts in the Upper Mid-
west area has been established in Min-
neapolis under the name of INDUSTRIAL
ELECTRONICS, INC, It is a division of
MINNEAPOLIS BEARING CO. . . . AMERICAN
TUBE BENDING €O. has established a new
subsidiary, AT ELECTRONICS, INC., which
will fabricate and distribute coaxial
cable for the missile, rocket, space, tele-
metry, and communications field . .
ELCO ELECTRONICS, INC., Michigan City,
Ind. manufacturer of portable and con-
sole phonographs, has been acquired by
TELEX, INC. of St, Paul, Minn. for a un-
disclosed amount of cash and an ex-
change of stock.

STEREO COMPONENT SHOW

EALERS in the Long Beach, California

arca have just staged a highly suc-

cessfnl Stereo Components Exhibit which
attracted approximately 1100 persons.

A unique feature of the Exhibit was
the fact that the show was ®silent.” Com-
ponents were shown in attractive room
settings to demonstrate how well such
audio equipment could he made 1o blend
in with the home decor. Survey cards
given out at the Exhibit indicated a pref-
erence of 2 1o 1 for a silent show.

Nine Long Beach stereo dealers and
their personnel were present and helped
man the exhibits. They were most pleased
with the type of crowd and indicated
that, in their opinion, this was by far
the most practical way 1o present stereo
components and high-fidelity eabinets 10
the publie. The dealers also reported a
subsequent increase in walk-in trade at
their stores which they attribute to the
Exhibit.

According 10 Frank B. Koessler, show
chairman, this was more or less a *pilot”
presentation. Becaunse of the success of
the Long Beach show, other silent-type
Exhibits are planned for ontlying area~
by the Audio Division of the E.R.A.
(Electronic Representatives Association).
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Fig. 1. The four commands that the pulser must encode to control the escapement on the model boat are shown at the left.

ADIO-CONTROL
'‘BEEP BOX"

By JOHN G. CURTIS

Construction of an automatic pulser
that will encode 4 commands needed to

operate a super-compound escapement.

transmitter properly to actuate a

super-compound escapement re-
quires an educated and well-trained
thumb. After using a push-button to
pulse a transmitter for a 40-inch model
Chris-Craft, it soon became evident
that, due to the precise timing required,
operation was limited to trained opera-
tors and even then there were embar-
rasing miscues. Wrong signals sent to
model boats are usually not too serious,
however in the case of model aircraft
the results can be disasterous.

A glance through the radio-control
manuals turned up various mechanical
pulsers none of which was exactly suited
to the job at hand. After a little experi-
menting, the author decided that the job
could be handled electrically and set
about building the pulser to be de-
scribed.

This pulser was specifically designed
to encode the four commands necessary
for operation of a Babcock “Mark II"”
super-compound escapement. It has
been in use for over two years and has
yet to make a mistake. If the unit is

MANUALLY pulsing a single-channel

90

Fig. 2. The four circuit configurations
that produce the desired signals.

St
XMTRo—o— "
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neatly and sturdily constructed, it will
give long years of service with only an
occasional battery change. Battery
drain is negligible and the batteries can
be used for their normal shelf life.

Operation of the Pulser

There are four commands which the
pulser must encode in order to control
the super-compound escapement. The
first is a steady “on” signal (Fig. 1A),
the second is an “on-off-on and hold”
(Fig. 1B), the third is an “on-off-on-off-
on and hold” (Fig. 1C), and the fourth
is a short, momentary “'on” (Fig. 1D).

In the model boat for which the pulser
was designed, the commands were: (1)
right rudder; (2) left rudder; (3) horn;
and (4) motor control.

Functions 1, 2, and 3 can be held in-
definitely and since the super-compound
escapement ahvays returns to neutral,
the commands do not have to be given
in sequence,

The pulser described here uses RC
time-constants to provide the timing
functions. Use of the dead space be-
tween the double-throw relay contacts

ELECTRONICS WORLD


www.americanradiohistory.com
www.americanradiohistory.com

provides the momentary “off's” (points
X and Y in Figs. 1B and 1C) which un-
latch the escapement, allowing it to pro-
ceed to the next position.

The circvits used for each command
are shown in simplified form in Figs. 2A
through 2I For command 1, the control
switch S,y merely closes the circuit for
as long as it is held.

For command 2, 8., closes the trans-
mitter circuit through the contacts of
RL.; S:» connects the coil of RL. to the
67.5-volt battery. The series resistor R.
and the parallel capacitor C. delay the
operation of RL. for about ': second,
allowing the model escapement to come
to rest at position 1. \When PL. is actu-
ated, it momentarily interrupts the
fransmitter circuit and then remains
energized for as long as 8, is pressed.
This releases the model escapement
from position 1 and holds it at position 2,

For command 3. 8., closes the trans-
mitter circuit through RL. and RL. con-
tacts; S.x connects the coil of RL: (with
C. and R.) to the battery. After about 14
second. when the escapement has come
to rest at position 1 in the model, RL.
actuates and momentarily interrupts
the transmitter c¢ircuit allowing the
escapement to unlatch from position 1
and proceed to position 2. In the ener-
gized position RL. connects the coil of
RL. (with R, and C) to the battery.
After 1; second. RL actuates and again
momentarily interrupts the transmitter
circuit, allowing the escapement to pro-
ceed to position 3 where it is held as
long as 8. is pressed.

On commuand 4, the transmitter cir-
cuit is closed momentarily through the
charging of C, through 8., and RL. R,
discharges the capacitor after S.; is re-
leased. The escapement unlatches on re-
ceipt of this momentary signal and a
circuit is compieted {hrough the “rest”
contact of the receiver relay and a mo-
mentary switch between positions 0 and
1 on the escapement. This eircuit can be
used 1o actuate a sccond escapement,
the motor-speed escapement in the case

The pulser was housed ina 4" x 2%”

x 3" custom-built box.

of the model boat built by the author,
Construction

The unit shown in the photo was con-
structed while the author was stationed
in Japan which explains the use of Japa-
nese components throughout. The re-
sistors and capacitors are standard,
however, and can be purchased at any
radio supply house. The only component
which is somewhat special is the d.p.d.t.
5000-ohm relay which is Japanese, L-
fayetie Radio catalogues these as #F-
332. The toggle switches are d.p.d.t. mo-
mentary action, with center position off.

Parts placement and wiring layout
are not critical but care must be exer-
cised in making connections to the relay
contacts hecause of the close spacing of
the terminals. It may be a good idea to
fan these terminals prior to wiring to

"Li:u

T0
XMTR

R —100.000 ahm. ' w. res.

R 8200 whom. V5 w0, res.

C—.5 pf.. 200 v, capacitur

C..C 30 puf., 150 v, elec. capacitor

RLRLARL —-D.p.dt. 5000-0hm relay
(l.afayerte F-332, sev text)

8.8 D.op.da. momentary-un. coenter-off switch
(Cutler-tlammer 8833-K3 or ecquiv.)

PL— Phone plre

B ——67.5-volt battery (RC.A VX082 or equiv.
Use CincheJopes SMEA conpector)

Fig. 3. Complete schematic of the pulser.
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prevent accidental shorting. Also be
sure to observe polarity when connect-
ing the electrolytics.

The unit shown in the illustrations is
housed in a 4” long x 23" wide x 3”
deep custom-built aluminum box which
contains all of the parts, including the
67.5-volt battery. A 5” x 3” x 4” stand-
ard chassis box should prove to be a
satisfactory substitute. The original
panel was etched from laminated plastic
stock but neat hand lettering should
suffice if you'd rather not bother with
the trimmings.

Installation

The only transmitter modification
necessary is the addition of a phone jack
to receive the cable end from the pulser.
This jack should be placed in parallel
with the manual push-button (in the
transmitter plate circuit) so that the
transmitter may be manually pulsed
when the plug and cable from the pulser
is disconnected or when the pulser is
accidentalty left behind.

The battery should last its full shelf
life with moderate usage. however it
may be good practice 1o install a new
one each year as insurance.

The only operating precaution neces-
sary i1s to allow both the model escape-
ment and the contrel box circuits to
neulralize between successive com-
mands. This normally requires tess than
a second.

The escapement in the boat model for
which this pulser was designed is quite
fast acting, having practically no me-
chanical load to drive except NMiero-
switches. If your particular application
requires a slower pulsing rate. the
values of C. and C. can be increased in
proportion to the increased delay re-
quired. C, will normally not have to be
changed.

Use of the automatic pulser will re-
move most of the possibility of human
error from model operation and, in acddi-
tion, allow unskilled enthusiasts the fun
of “piloting.” 50

Box contains boftery, 3 reloys, 3 RC circuits, and 2 switches,
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. Stereo FM Multiplex System

(Continued from puae 53)

by the FCC. as well as any other muiti-
plex system that has ever hecn proposed,
is subject 1o interference 1o a greater
degree than the monophonic main chan-
nel. Ignition noise may perhaps sound
louder; stray radiation from F) tuners.
TV sets. and other transmitters may
cause whistle tones to appear in the
background; and the tube hiss of the
first stage in the FAI tuner will degracde
the signal-1o-noise ratio.

When listening to signals of marginal
signal strength. the signal-to-noise ratio
of the left- and right-channel stereo out-
put signals will be poorer than the
monophonic main channel by approxi-
mately 20 db. Measurements agree with
this theoretical prediction to within a
few decibels. The ultimate sighal-to-
noise ratio of the left- and right-channel
outputs will be well in excess of 60 dh.
Because of the reduced signal-to-noise
ratio when listening to sterco on weak
stations. it will be desirable to have a
directional outdoor antenna available to
provide an increased amount of signal
for the tuner.

The distortion which will result in a
high-quality sterco multiplex adapter
connected to a high-quality FM tuner
will he on the order of '29: to perhaps
17/. This is considerably lower than the
distortion in subcarrier deteetion em-
ploying other types of mocdulation. How-
ever, in listening to a station it is pos-
sible that considerable distortion may
be experienced swhen listening stereo-
phonically, yet relatively little distor-
tion be present when listening mono-
phonically. This inercased distortion
may he due to incorrect adjustment of
the tuning control of the tuner or more
likely is caused by a refleetion of the
station’s transmitted signal from nearby
huildings. This is an interfering signal,
For this problem, correet adjustment of
the tuning control. re-orientation of the
antenna. perhaps a reversal of the an-
tenna leads. will reduce this type of in-
terference.

Tape recorder users will recognize
that multiplex stereo hroadeasting pro-
vides an opportunity to obtain good
quality off-the-air recordings. However.
during multiplex field tests some of the
1ape recordings which were made indi-
cated that there could be definite infer-
ference problems. This is true since the
bias frequency of many tape recorders
is not far removed from the re-inserted
carrier frequency or its harmonics. In
well-designed adapters, these potential
problems have been climinated.

Multiplex can be a greater boon for
the listener than was the development
of the stereo record. The fact that cor-
tain problems have been mentioned in
this article shouldn’t causc too much
consternation. You can't get something
for nothing. However. with proper
thought given to the selection of equip-
meni and care taken in installation, the
results should make the effort com-
pletely worthwhile. 30—
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By MARGARET LeFEVRE
(Answer on page 107)
ACROSS DOWN
1. Message sending device of a 1. Circuit used to eliminate inter-
ham station. ference.
12. Pig-like. 2. Amplifier—input resistor
14. Component of a speaker. (abbr.).
15. Device for controlling transmit- 5 River in eastern France.
ting frequency. 4. Compass point.
19. Department (abbr.). 5. Recciver.
20. Prefix meaning “one.” 13. 9?“ letter used to designate
. . ohms,
21. Chemical symbol for silver. 16. It comes after “"Bluc Monday."
22. Temporary connector. 17. Conductor to radiate radio
26. Glass shell of a vacuum tube. waves.
30. Old measure of capacity 18. FCC permit to operate a ham
(abbr.). station.
31. West Africa (abbr.). 19. Bird.
32. One of two equal parts. 22, Supporting metal base on which
33. A small island. e ounted:
34. Engineering dearee (abbr.). o Sixth note in the scale.
. . . 24. He (Fr.).
35. The President’s name contains . .
these double letters. 25. Unit of capacitance (abbr.).
36. Chemical symbol for rhenium. 26. Prefix meaning “two.”
38. Frequencies on either side of 27. Objective case of "we.
the carrier frequency. 28. In the place cited (abbr.).
45. Canadian province (abbr.). 29, Insulating wax with fairly low
46. Each (abbr.). dielectric loss.
47. To cover a TV picture bit by 36. Device for converting radio
bit. waves back into their original
48. Flat-bottomed boat. {()rm. - . .
49. Latin digraph retained in some 8o Pe.l'sf)na] 'islenmg LU
scientific terms. 19. Religious pictures.
50. Schematic designation for a 40. Man's nickname.
erystal rectifier. 41. Printer's measure.
51. Electrified particle. 42. While.
53. Eggs. 43. A master sergeant is one
54. A 45-1pm record (abbr.). tabbr.).
55. Chemical symbol for tin. 44. Birds of ''Peace.”
56. Code sending device. 52. Ocean.
58. Prefix meaning “formerly.” 56. 1000 cycles.
59. The Fifty (abbr.). 57. Unit of time (abbr.).
61. Indicated horsepower (abbr.). 59. Leaderless.
63. Means of locomotion. 60. Wise men.
64. Suffix meaning "pertaining to.” 62. Entreaty.
65. Practical unit of potential. 64. Very small quantity.
67. One end of a magnet. 66. Coil connection.
68. Man’'s name ¢var.). 67. Vim and vigor.
70. Record of a station’s activity. 69. A contributory insurance pro-
73. This is used in tuning up a gram for employees (abbr.).
transmitter. 70. Chemical symbol for lanthanum. b :
74. Gathers. 71. A ham operator. B 4 L e
75. Diplomat (abbr.). 72. The British Isles (abbr.). h o
76. Attenuation network. 73. Unit of inductance (abbr.). .
. ...says Mr. Dick Lucas of
T 12 2 ¢ B |8 [7 [ [P [0 , 3
- Sacramento, California
|
| “ .
I 15 T (T T [ put three Ray-Tel units to
work in my two muffler service
19 20 shops and my personal car. And
they paid off, helping to increase
21 22 [23 [24 |25 26 |27 |28 |29 30 my business through faster,
more efficient service.”
31 32 33 34 Learn how compact, reliable
. ~ Ray-Tel can serve your business
35 — profitably, Write today for the name and address of your
S L N TR T T Fr nearest Ray-Tel retailer. H_e will show you the many out§tapd-
ing features of Ray-Tel, including: automatic noise limiter
rr3 T T 5 and volume control « selective superheterodyne receiver
battery saver switch and vibrationproof mounting. Ray-Tel is
50 50 52 53 precmoq-engmcered by Raytheon, leading producer of military
and navigational equipment——
54 E5 56 57 58 59 [60 Raytheon ¢ Distributor Prod-
ucts Division ¢ 411 Providence
81 62 63 4 Turnpike « Westwood, Mass.
65 66 67
s “H RAYTHEON COMPANY
74 78 76
DISTRIBUTOR PRODUCTS DIVISION
July, 1961 923
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CITIZEN BAND

CLASS "D"

TEXAS
| CRYSTALS
All 22 Frequensies in Stock
F
l 3rd overtone. .005% tolerance—~to
meet all FCC sequirements. Hermetically sealed

HC6/U holders. 14” pin spacing—.050 95
pins. (.093 pins ovailable, add 15¢
per crystol.) each

We can supPly motched sets for Globe, Gonses, Citi-
Fone ond Hallicrafters units ot $5.90 per set. Specify
transmitting frequency ond maoke of equipment.

Following frequencies in stock {frequencies listed
in megacycles): 26.963, 26.975, 26.985, 27.005,
27.015, 27.025,27.035, 27.055, 27.065, 27.07 5,
27.085,27.105,27.V45,27.125,27.135, 27.155,
27.165,27.175,27.185, 27,205, 27.215, 27.225,

" D D SD D SD GD BN SN SN BN BB B N E
1 RADIO CONTROL CRYSTALS in HCS /U holders
in stock for immediate delivery-—all chonnels. Pin
Idiame'er .050. $2.95 eo. .093 pin spocing, add I
15¢. SEALED OVERTONE CRYSTALS Supplied in
metal HC&/U holders.
. Pin spocing .486, diometer .050

15 to 30 MC .005 1oleronce $3.85 eo. [ |
I 30 to 45 MC .005 tolerance $4.10 ea.
15 to 60 MC .005 tolerance $4.50 ca. ]

"--------------.‘

QUARTZ CRYSTALS

for every service

Al crystals made from Grode
“A" imported quartz—ground
and eiched to exoct frequen-
cies. Unconditionolly guaran-
teed! Supplied in:

FT-243 holders MC-7 holders
pin spacink %' pin spacing W
pin diameter .093 pin diameter .125
DC-34 hoiders FT-171hot der
min spacing %7 pin spacmg Y
pin diameter .156 banaha pins

MADE TO ORDER CRYSTALS

1001 KC to 2600 KC:

.01% toleronce $2.00 ea..005% tolerance $2.7 3 ea

2601 KC 10 9000 KCi .005% toleronce $2.50 ea

9001 KC to 11,000 KC: .005% tol. $3.00e0
Specify holder wanted

ANY AMATEUR, NOVICE, TECHNICIAN
BAND CRYSTALS

80 meters 3701-3749 KC 01% toleronce

40 meters 7152-7198 KC

15 meters 7034-7082 KC

& meters 58)35-8650 KC

K

1.50 ea.

MARINE FREQUENCY CRYSTALS—AIl marine fre-
guencies from 2000.3200 KC .005 toleronce $2.50
ea. (supplied in either FT.243, MC.7 or FT-171 holders)
STOCK CRYSTALS in FT.243 holders from 5675 KC
1o 8650 KC in 25 KC steps 75¢ each or 3 for $2.00
FT.241 Lottice Crystols in oll frequencies from 370
KC ta 540 KC ({oll except 455 KC and 500 KC) 50¢
ea. Pin spocing 1/2” Pin diometer .093

Motched poirs—135 cycles $2.50 per pair

200 KC Crystals $2.00 ea.

455 KC Crystols $1.50 eo.

500 KC Crystals $1.50 eo.

100 KC Frequency Standard Crystals in HC6/U hold-
ars $4.50 ea.

Socket for FT-243 crystol 15¢ eo.

Dual socket for FT.243 crystols 15¢ ea.

Sockets for MC-7 and FT.171 crystals 25¢ eo.
Ceramic socket for HC4/U crystals 20¢ eo.

FREE! Write for Cotolog #860 with oscillotor circuits.

ASK YOUR PARTS DEALER FOR TEXAS CRYSTALS
See hig red disploy . if he doesn’t stock them,
send us his nome ond order direct from our factory

NOW! Engineering somples ond small quantities
for prototypes now made either ot Chicoge or ot
Ft. Myers Plant. 24 Hour Service!

IN CHICAGO, Phone Glodstone 3-3555

ORDER FROM OUR NEW FLORIDA PLANT
Use coupon below for 13t Class shipment

TEXAS CRYSTALS

Dept. R.71, 1000 Crystal Drive, Fort Myers, Flo.

For Fastest Service, Phone WE 6-2100

T FE Y XK B B N N N N |
FILL OUT AND ATTACH THIS COUPON TO YOUR OR-
DER FOR SHIPMENT VIA 15T CLASS MAll AT NO
] EXTRA COSTE ]

INAME....................................... I
lADDRESS..........

Lo NI ZONE. .. . STATE. . 0eues

TERMS: All items subject ta prior sale and change of
price without notice. All crystal orders must be oc- I

I:ompuniad by check, cash or M. O. with PAYMENT I
IN FULL. NO COD’s. Dept. R-71

T esescocesvweasssesss
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Add AF.C. to TV Sets

(Continued from page 50)

ous, your problem is not likely to be
serious or difficult to clear up.

The first check: With the a.f.c. “on”
tune to a vacant channel and measure
the d.c. voltage across the silicon diode,
CR.. You should have about 1 volt of
bias here. If an incorrect value is due to
an error in the externally obtained bias
voltage, manipulating resistor values in
the voltage divider connected to the red
lead will correct this.

Next measure the d.c. voltage from
the discriminator (green lead) with a
v.t.v.m. To do this connect your positive
meter lead to the take-off point and the
negative lead to ground. A zero-center
scale will make things easier. It will also
make things easier to perform this
check on channel 13, where a maximum
frequency swing can be obtained by
turning the slug in the tuner's oscillator
coil. Defeat a.f.c. While observing the
meter, turn the slug with a tuning wand
in toward the audio signal, until the pic-
ture is lost. In doing this, the meter
should swing above and below the zero
point. By rocking the slug, you should
he able to swing the reading between a
minimum of 2.5 to 3 volts positive and
2.5 to 3 volts negative. Actually, the
swing may be a few volts higher, pos-
sibly going up to * 7 volts. In any case,
the positive and negative swings should
be of equal, maximum amplitude.

If you do not get the proper readings
here, your audio i.f. stage or discrim-
inator may need re-alignment. Check to
make sure. If alignment is satisfactory,
you may have connected your green lead
to the wrong point in the discriminator
output. In some configurations, the cor-
rect spot is not obvious. Try those that
look probable. In rare cases, the detec-
tor circuit itself may not be designed to
provide the desired voltage. You may
want to install one modeled after that
shown in Fig. 6. using a pair of matched
detector diodes. Or you may be able to
alter the existing circuit accordingly, re-
taining many or most of the original
parts.

As a practical matter, the need for
re-designing the detector should be
rare. This did not have to be done in any
of the sets on which the author tried out
the a.f.e. unit. If there is trouble in
getting the circuit to work although the
proper voltage swing at the detector is
noted, the polarity of this swing may be
in the wrong direction. Reversing Lhe
connections to the secondary of the de-
tector transformer will take care of
this problem.

Another possible cause of improper
action is the fact that the bent terminal
on C, is not making proper contact with
tuner button Z. To check for a good
electrical bond, observe the picture
while gently prying the a.f.c. assembly
away from button Z with an insulated
screwdriver, and also by applying gentle
pressure from the front to improve the
contact. Effects on the picture will tell
you whether contact is good or not.

www americanradiohistorv com

You may run into one other problem.
If you have good a.f.c. action on the
lower channels but cannot lock in easily
on, say, channel 13, then C, is set for too
high a capacitance value. Reduce the
setting of this capacitor until your high-
est channel locks in, and your job is
finished. No other problems of any kind
were encountered on any of the installa-
tions of the a.f.c. unit. If your tuner is
different from the one used as an ex-
ample, check it before planning your
own physical layout and construction.
If you cannot use the procedure exactly
as described here, you may be able to
adapt some or most of it. The output
connection from C, to the oscillator cir-
cuit should be as short as possible.

A final word about the silicon diode
used for CR.. Although a specific unit is
mentioned, many others will serve as
well. Experimentation with several
types showed that a total change in
capacitance of more than 15 puf. could
be produced by the application of a re-
verse d.c. bias from .25 volt to 1.25 volt,
which satisfies the requirements. Some
standard, replacement, 500-ma. diodes
of the type used as TV power-supply
rectifiers were tried successfully, with-
out any knowledge of their brand or
type number, The builder may experi-
ment, if he wishes. However, the one
recommended is known to give excel-
lent results.

Service technicians may find it profit-
able to sell and install this modification.
It will be particularly attractive to cus-
tomers who own remotely controlled TV
sets and who complain of the tuning
problem discussed earlier.

HANDY TOOL DEMAGNETIZER
By CARL J. FAUST, Jr.

VER wish you had a gquick and easy

way to demagnetize those screwdrivers
and pliers that manage to pick up every
loose screw and washer on the bench?
If you own a soldering gun, you have a
perfect tool demagnetizer. All you need
do is place the tool in the loop formed
by the wire tip of the gun, press the trig-
ger, and slowly withdraw the tool about
six or eight inches from the tip before
releasing the trigger.

*“Bob, you haven't heard hi-fi until you've
heard mine!"’

ELECTRONICS WORLD
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Thermoelectricity
(Continued from page 42)

— ]

is among thermal conductivity, elec-
trical resistance, and a special property
called ‘thermoelectric power,” ie,
volts-per-degree of temperature differ-
ence.

Three general classes of materials
must be considered. These are metals,
semiconductors, and insulators. Their
physical parameters, which govern their
thermoelectric properties, are shown in
Fig. 6.

Metals have enough electrons to be
very good electrical conductors, yet
standard metals are too inefficient for
either refrigeration or power genera-
tion. Semiconductors have an inten-
tionally restricted number of electrons,
which gives them their desired charac-
teristics as a class of materials. They
are the most efficient, although their
efficiency does drop off with an increase
in temperature and very high tempera-
tures are needed for efficient power gen-
eration. Finally, insulators have so few
electrons that they make very pcor con-
ductors. Yet insulators do have the high-
est thermoelectric voltage, a desirable
characteristic for power generation,

All told, semiconductors remain the
most attractive class of materials for
use in thermoelectric cooling and power
generation. Present research to produce
materials for thermoelectric cooling is
based Jargely on the compound bismuth

TOSHIBA ELECTRON TUBES

Japan’s leading electronics producer cffers world industry a full range of
Toshiba's two research laboratories have kept pace
with rapid electronic advances, and now the most sophisticated superhigh
frequency tube as well as the simplest receiving tube are available in

high quality tubes.

telluride (Bi:Te.). This formula, suit-
ably modified, can demonstrate a heat
pumping efficiency of 10 to 12 per-cent.
However, because of mechanica!l proper-
ties, cost of raw materials. and other
reasons. it has been replaced by a num-
ber of proprietary substitutes which
have proven superior.

Recently, Westinghouse scientists
have discovered a new class of materials
which promises thermoelectric power |
generation at temperatures of about
2000 degrees F. These are known as
mixed valence compounds of the transi-
tion elements. From a junction efficiency
of one per-cent, achieved shortly after
their discovery, efficiency has risen to
about ten per-cent. Such a value is prac-
tical for a wide assortment of small-
scale, specialized applications. Eventu-
ally, junction efliciencies with these new
materials are expected in the 20 to 30
per-cent range, which would be com-
parable to what is achieved with semi-
conductors.

Bevond the question of materials are
other factors that cannot be assessed at
this time. Thus, it is impossible to pre-
dict just what thermoelectric devices |
and applications will be generally avail- |
able- -and when. On the basis of what |
has been accomplished up to now, and
the continuing progress indicated by
research, it does seem certain that these |
applications and devices will come, as |
welcome supplements to what we now |
have and as thoroughly new ways and |
means in our expanding electronic
horizon.

SEND
ELECTRONICS WORLD

ELECTRONICS wosLd

EVERY
MONTH

nanie
address

city zone  state
Check one:
[0 3 vears for $12 [J2 years for §9
O t year for $5
In the U. S., its possessions, and Canada
O Payment enclosed [J Bill me
Foreign rates: Pan American Union
countries, add .50 per year; all
other foreign countrics, add
$1.00 per year.

Mail to: ELECTRONICS WORLD
Dept. EW 761H, 434 S. Wabash Ave.
Chicago 5, lil.

quantity as original equipment or direct replacement.

Two modern Toshiba plants offer a wide range of electron tubes for com-
mercial and industrial applications such as rectifier tubes for high frequency
induction heating and cathode ray tubes. Toshiba produces semiconductors,

too, with an industry-leading output of 4 million units monthly.

With Toshiba, you have all the business advantages of Japan’s fast-growing
industry plus the knowledge that you are dealing with one of the world's
Detailed specifications will be sent on

leading names in electronics.

request. Address Toshiba, Tokyo, Japan.

Foshiba

okyo Shibaura Electric Co. Lid

Tokyo, Japan

July, 1961

www.americanradiohistorv.com

for communications

-

for broadcast

for ratho anc TV receving

95


www.americanradiohistory.com
www.americanradiohistory.com

to guide you

to a

successful future
in

ELECTRONICS
RADIO-TV
COMPUTERS

ELECTRICAL
ENGINEERING

This interesting pictorial booklet
tells you how you can prepare for a
dynamic career as an Electrical En-
gineer or Engineering Technician in
many exciting, growing fields:

MISSILES * RADAR °* RESEARCH
ELECTRICAL POWER * ROCKETRY
AUTOMATION * AVIONICS
SALES * DEVELOPMENT

Get all the facts about job opportu-
nities, length of study. courses
offered, degrees you can earn,
scholarships, part-time work — as
well as pictures of the Milwaukee
School of Engineering’'s educational
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gation — it's yours free.

MILWAUKEE SCHOOL OF ENGINEERING

MAIL COUPON TODAY!

MILWAUKEE SCHOOL OF ENGINEERING ,
Dept. EW-761, 1025 N. Milwaukee §t.
Milwouvkee, Wisconsin ms.113

Please send FREE “Your Career’” booklet
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0 Computers [ Electrical Engineering
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Matching CB Antennas

(Continwed from puge 33)

which is present in a certain setup.
|  Throw the function switch to “Re-
flected.” Trim the antenna a little bit at
a time. The closer you come to the oper-
ating frequency, the lower will be the
meter reading. Don't be surprised,
though, if you are unable to obtain a
1 to 1 s.w.r. A loaded antenna may have
an impedance below that of 52-ohm
coax and so a perfect match is untikely.

During the antenna tuning process it
is helpful to have crystals for Channels
1, 11, and 22 on hand. Then you can
switch from one frequency to another
to find where the lowest s.av.r. is. If the
meter is lowest on Channel 1, the an-
tenna is a littlte long. If the lowest s.w.r.
is on Channel 22, the antenna is too
short. A low reading on 11, of course,
means that the antenna is right on the
nose for the middle of the band.

After the whip has been cut or tele-
scoped to frequency, switch back to
“Forward" and reduce the sensitivity
control until the meter is at approxi-
mately half scale. On a mid-band chan-
nel, adjust the transceiver’s final tuning
control or coil slug for maximum output
as indicated by the meter. Be careful, of
course, not to exceed the 5-watt input
limit.

Remove the reflected-power meter
and reconnect the coax directly to the
transceiver. Tune in a weak signal and
adjust the slug of the receiver input
hcoil to produce the greatest possible
hspeaker volume. Since no two antenna
systems are ever exactly alike. you will
be wise to repeak the transceiver input
and output circuits whenever you
Ichange from one vehicle to another.
| A commercially built base-station an-

tenna, when erected according to in-
structions supplied by the manufactur-
er, will normally require no pruning.
| However, if a check of the completed in-
stallation shows a s.w.r. much greater
| than 2 to 1, it will pay you to experiment
| with different element lengths. When
doing this, you may connect the re-
flected-power meter at either the trans-
ceiver or antenna end of the cable. The
latter position will provide slightly more
accurate s.w.r. measurements.
A reflected-power meter is a one-im-
pedance device. If wired for 50-55-ohm
| line, it will not perform correctly with
75-ohm cable. Since 50-55-ohm coax is
generally employed for CB work, a 50-
55-ohm meter will prove most useful.
Should you find it necessary to check the
s.w.r. on a 75-ohm line, the Heuth AM-2
can be converted to this impedance by
substituting two 100-ohm fixed resistors
for the two 150-ohm resistors which are
located inside the instrument’s case.

| Antenna Suggestions

Don't try to save money by utilizing
| a quarter-wave mobile whip as a base-
station antenna. If you do, the results
are likely to be disappointing, because
a quarter-wave antenna must be oper-
ated in conjunction with a good ground.

www.americanradiohistorv.com

The ground serves as an electrical mir-
ror which produces an image antenna
as illustrated in Fig. 4. The whip, plus
the image, is equivalent to a resonant
half-wave antenna. During mobile oper-
ation, the car body forms the image.
When a whip is perched atop a pole,
however, there is no ground to furnish
an image. The whip merely acts as a
non-resonant antenna and offers a very
poor' match to the cable. Consequently,
the s.w.r. is high.

A ground may be simulated by mount-
ing radials directly beneath the vertical
as is done with the ground plane an-
tennas of Figs. 3A and 3B. Adding ra-
dials to a quarter-wave whip in an effort
to make it work properly, is a rather
foolish procedure, though. You'll save
time and money if you put up a correct-
ly designed base-station antenna right
at the start.

Although a 1 to 1 s.w.r. is the ideal
toward which all CB operators should
strive, the reader who has just pur-
chased a base-station antenna may hesi-
tate to attack his shiny new acquisition
with a hacksaw, drill, pliers, and screw-
driver, unless he can be certain that the
tuning process will provide a marked
improvement in performance. In gen-
eral. if a check reveals that the s.w.r.
is below 2 to 1, you will gain very little
by attempting antenna adjustments.
When an extremely long line run is re-
quired, beyond 150 feet for example. a
1.5 to 1 s.w.r. is worth going after if you
want to squeeze the last bit of distance
from your equipment.

A factor which is sometimes over-
looked by the CB operator is antenna
polarization. Maximum range can only
be achieved if both the receiving and
transmitting antennas are in the same
plane. Try to avoid cross polarization.
In other words, don't use a vertical an-
tenna at one end of the link and a hori-
zontal at the other. Vertical to vertical
is best for mobile work. Horizontal to
horizontal is superior for point-to-point
communication between fixed stations.

Here is one final suggestion. Don't re-
duce the effectiveness of a good antenna
system by hooking it to a misadjusted
transceiver. Make sure that the input
and output circuits of the base-station
rig are carefully peaked as previouslyv
described for mobile units. B0

Fig. 4. Quarter-wave whip plus image re-
flected by car body preduces the equiv-
alent of a resonant half-wave ontenna.

n
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l Hum Elimination in Scopes
(Continued from puge 47)

tive stages. If other changes have al-
ready been used, this one will provide
the greatest reduction of any hum that
may remain.

An external, low-voltage source, like
a battery eliminator, can be used. It is
advisable to bring leads for the fllament
wiring to terminals on the scope case,
and also to mount a switch that will
enable the choice of external d.c. or the
internal heater supply. In cases where
hum is not a disadvantage or where the
instrument is to be used away from the
d.c. supply. the normal heater arrange-
ment may still be used. This method.
which is the least expensive way of ob-
taining the d.c., worked well for the au-
thor for several months.

If the external supply is cumbersome,
the user is ambitious, and some addi-
tional expense will he tolerated. the cir-
cuit in Fig. 4 can be used to provide an
internal d.c. supply. It was adapted by
the author from one appearing in a
Sylvania handbook of transistor circuits.
The 12-volt, stepdown transformer will
not contribute hum if the CRT is prop-
erly shielded. If the transformer already
in the scope can be adapted to this cir-
cuit, instead of adding one. so much
the better.

The d.c. output of the circuit is about
9 volts with no load but drops to 6.3
volts as drain approaches one ampere,

See How Walter Ashe
Always Saves You |

which is the maximum that should be

drawn, This d.c. voltage could be applied Emaﬁm’fﬁw:h&f

to the heaters of tubes in the most
sensitive stages first, and tube heaters
could be added until proper voltage is
achieved without excessive current. A
good, well ventilated heat sink must be
used. Despite the heat produced. this
modification has been operating without
any mishaps for six months.

Other Suggestions

If all the suggestions made so far
have been followed, hum should be at a
minimum. Any that remains (most
likely in an instrument built from a
kit) can be traced by manipulating lead
dress while observing the effects on
the scope trace. Establishing common
ground points, with special attention
on the early, high-gain stages. is also
helpful. [

It is often helpful to re-ground grid
resistors by running jumpers from the
existing ground points to other ground
points showing less hum. This is best
performed by probing for better grounds |
as follows: one end of the jumper wire |
is connected to the present ground for |
the grid resistor. An alligator clip is
added to the free end and tried at vari-
ous points along the chassis.

If the owner of the instrument really
wants the improvement possible and has
some patience. the methods here rec- |

ommended will not disappoint him. He
will be able to bring about the changes
shown in the photographs accompany-
ing this article.

|
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FISHER
“MICROTUNE” CIRCUIT

By JEROME M. GILISON
Fisher Radio Corp.

NEW wrinkle in FM tuning auto-

mation. which should prove quite
handy for most FM users, has been de-
veloped by Fisher Radio Corporation as
its "MicroTune"” circuit. The circuit is
currently bheing incorporated in the
firm's new 202-R FM-AM stereo tuner
and the FM-200 FM tuner.

With “MicroTune"” in operation, the
a.f.e. is vntomaticelly turned off when
the user touches the FM tuning knob
and automatically restored when the
user's hand is removed.

Normally. a.f.c. is added to an FM
tuner to stabilize the local oscillator
but in this design {with an oscillator
stahility of 0.02°7), a.f.c. is used only
as a means of increasing tuning accu-
racy. With today's wideband design, the
flat-topped if. curve makes tuning for
the precise center of the channel a
delicate business, at hest. Because of
this. Fisher has added a.f.c.. with a mod-
erate pull-in ratio of 5:1, to correct the

Circuit automatically disables a.f.c. when
the user touches the tuning knob of the set.

almost inevitable manual tuning errors. |

This. of course. created an additional

tuning problem if the user inadvertently |

neglected to turn off the a.f.c. while

bringing in the station of his choice. |

Thus “MicroTune” to the rescue to pro-
vide a foolproof method of automati-
cally disabling the a.f.c. during tuning.
How does it work? The FM tuning
knob has been designed to act as a hum
sensor. The natural capacitance be-
tween the knob and shaft was raised
to a value of 25 puf. by coating the inner
surfaces of the knob with a special con-
ductive paint. When the set owner
touches the knob, the a.c. hum voltage
induced in his body by house wiring is
picked up by the capacitor knob. fed
vie the shaft and amplified in a two-
stage amplifier (sce the schematic).
The output of this amplifier is con-
nected to a relay which switches a.f.c.
out of the circuit. When the user re-
moves his hand from the knob. the hum
pickup disappears. This de-energizes
the relay and re-inserts the a.f.c. by
removing the ground connection from
the a.l.c. bus. -30—
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COMPONENTS e TOOLS @ TEST EQUIPMENT @ HI-FI @ AUDIO @ CB ® HAM e COMMUNICATIONS

Additional information on the items
covered in this section is available
from the manufacturers. Each item
is identified by a code number. To
obtain further details, simply fill in
the coupon appearing on page 112,

New Products
and Literature for
Electronics Technicians

GRID BOARD KITS

Corning Electronic Components has relemsed a

seties of prototspe printed citenit kits which
permit designers 1ooset up UFotoceram™ gril
baards i I3 minutes without lTeaving teeir desks,
The Kits contain the ciching vesists mul erching
materials that wamk best with the copper-clad
“Foroceram™ glass-ceranic.

The grid boavds are studded with 052-inch
holes in a I-inch grid, making civcuit and com-

ponent Lavout highly manageable, Users etelyaway
the copper metallizing on the boards exeept whee
civenit vuns il pads ae desined

I e Kt contains two 37 €057 haands . gridd paper
tor practice Livonis, Jigurid - etching
hoard civenit Tivont, vinyl vesist tape, twa hags
of persullate cnsstals o making etching solntions.
instrnctions. and a0 price Tist lor re-ondering in
dividual processing wateriats. The Kit conmes in
a plastic hox that serves as an ctching pan. 'The
ligquid erching resist comes in o tabe-pen with o
ballpaint tip, 1 he resist tape comes ina package
consisting ol 10 dots w10 nine-inde serips.

resist bon

SERVICE-CALL BOARDS
General Flearic Company’s Bistribugor Sales
Operation has aceleased a0 service-cill board
which i~ designed to assist serviee technicizans in
organizing  theiv dav's schedule tor msimm
routing elliciency and a winimmn of missed cadls.
Entries e niule on a onating plastic sleeyve
that is moved each dav. Ehe boad holds seven

days’ appointments. Setvice tedhmicians cen alwians
see at a glance what is abiead for the nest thee

days, Fhe board i< 20027 wide by 117 high

HIGH-SENSITIVITY CELL
3z\mpcrcx Eleaironic Corp. has amnonnced the
development of a wmibiatnre photoconductive
cadmium sulfide ce!l with high sensitivity to vis-

July, 1961

ible light. Designated as the ORPOO, the new

unit leatures o dark cuveent of onlv 2.5 ga, and
an anverage cell enrrent of 10 ma. with 5 loot-
candles illumination,

Becanse of this high sensitivity and s high
issipation vating of 1 watt, the ORPOO can actn
ate avs ditectly without need for the annen.
tional amplification stage. 'The ORPH s designed
to be vsed i orelav o illumimtion stabitizer
applications. It is o sidesensitive device monnied
in a hermetically sealed gl emvelope with a
conventional 7-pin miniatine base, enabling it
1o replace directly phototubes now in nse.

AUTO RADIO CONTROLS

Centralab has dded five new unpits 1o s line

of exact replicenent aute vadio controlv—iwo
tor Philco and three tor Motorola,

Part Nos. PPOS ad PR30 are exact teplace:
ments tor Phitco Part Noso 33953021 and 33
A380-27 uned i 1998 and 1939 Plymouhs, Pary
Nos. DEM-39, DOMOE, and DOM-3 veplace
Part Nos, 18RH01733, I8K560H17, and EEBAGITHL
used in Motarola weceivers leund in 1959 DeSotos
and 198 aond 1909 Dodges.

V.T.V.M, IN KIT FORM
5 Radio Shack Covporation has added a vt e
acc, millivelt-wathmeter to its tine of “Realis-
tic” Kils.
Featming an exchusive acenracy switch which

doubles the e volr saabe to provide greaten
accuracy for any reading by oallowing measore
ments to be taken near tnllseale meter indic
tion, the new nwic will also read standard s.ov.n
ranges as well as provide acentate indication as
tow o bomillivolt aes aw, cnrrent from 43 amp
1o 5 mmps: up to 1600 swatts at PH volts e and
audio ouipne watts

AXIAL-LEAD SILICON RECTIFIER
B\]ullmy Semicondncior Company  Tas an-

nounced  the naikabilitn: ol G new sevies of
axial lead silicon rectifiers with current ratings
up to S onmpere at 100 degiees Co ] he new A7
series reetifiers have a old case design to chimi
nate shorting by contacr il arve encapnbated in
a spedial nuterial for hamidinn protection. ex-
ceeding by 4007 the requitements ol MI1L-2024.
Method 6 for hennetically sealed nnits,

The rectibiers are available with masinmnn al
lowable peak reverse voluge ol 50 to 600 volts.
Ambient operating temperature i 35 o 4125
degrees € amd stotage temperatnre s 03 te
=+ 150 degrees ¢ Cases have o maximum tength
of 3757 and a maximum diameter ot 2207,

www americanradiohistorv com

UNIVERSAL IMPEDANCE BRIDGE
John Fluke Munufacturing Co., Inc, is currently
]ul[uring A universal impedanee bridge, the
Maodel 710N The new it is capable of meas

uring the capacitance and dissipation Lactor ol
c:tp:l('ilul's, the indoctince and storage factor of
inductors, il the aoes and diel resistance ot re
Sistors.

Fhe Made! 7108 weighs onby 10 pounes and
medstes 97 7 Resistance i measnred

x G2

o # anges from 0412 megohms, acenraes s
= 0.07% b odial division: capacitimee s 0-1200
o 7 ovanges = 029 4 b dial division:

inductanee covers 0-1200 b, in 7
slissipation i~ 01000 at ! ke,

vanges; while

MULTI-POLE RELAY LINE
Ward Leonard Electrie Co. has introduced a
8"““ line of multi-pole el angineered tor
indusnial  electvomic Lrademnned!
“Nadine,” the new magnetically: cperated relays
feature compaciness, low cost, d high veliabilits.
A L t-pole  doublethiow

contial ke,

e in 2o 30 or
forms, all of the velivs nuy be cquipped with
coils 1ot e opetation to 230 solts maximum
and e to L5y volts masimann,

Fhe l-pofe relin measines only 23487 < 3W7 N

=
{ IS
s a0
-

1-29, 327, Relay contacts, vated at 10 amperes, are
seli-aligning and self-deaning.

-

12-VOLT POWER PACK
T. J. Bender Co., Inc is now oflering a 12-volt

doc., S-amp output power pack for use in dis-
playing AM and FM anto and marvime clectronics
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Send For My
b . FREE BULLETIN

:Kﬁ"’

On H.T.RL's Mew
ord Complete

Radio-TV Troubleshoating
3-Course System

Eaey Te Understond
Simpls To Usa!

Tone McCann, President
NATIONAL TECHNICAL RESEARCH

LABORATORIES Are you tired of

wading through
page after page of repair books, cross indexes, com-
plicated theory and a long list of possible sources of
tronble . . . THEN, you will welcome an entirely
NEW TROUBLESHOOTING TECHNIQUE which
has been deceloped through thousands of hours of
research in our Shops and Laboratories PLUS exten-
sive actual On-The-Job Radio and TV repairs . . .
Mail Coupon for Free Information Now!

AM/FM RADIO ond TRANSISTORS

counse
Your Radio problems will disappear fast
when you put this Chart Unit to work. Spots
troubles so quick it will amaze you. All
models. Here is an entirely new non-mathematical
approach that will be appreciated by the practica
technician. The material contained in the Radio
Tele-Vue Troubleshooter was obtained under actual
shop conditions.
¢ New-Revised-Expanded
¢ All mokes & models

# Colar chart troubles
s on screen

ALL CHARTS COME COMPLETE
WITH HANDY PLASTIC
HOLDER e

# Money back guoy-
antes

# 10 yoars reseorch
in development

@ Not o tube jockey
system

@ Bosed on thou-

sands of octuel
repairs

Not a book

o Designed for
beginners et

wall a5
experienced

BLACK & WHITE

COLOR
TELEVISION TELEVISION

(2,

‘ checker

COURSE  ,nd shortcuts of

TV Troubleshooting are
fully covered in this 14-
Point Course Unit. No
guesswork! With the aid
of actual photos of the
trouble, you can rapidly
isolate the exaet trouble
with a series of one or
more checks that pinpoint
what is wrong accurately.
Technicians everywhere
praise its accuracy . . .

The techniques 0

Solve Color re-
pair problems
fast! Course Unit does the
work . . , you change the
parts and replacements.
So simple. This copy-
righted Color Chart Sys-
lem is not available
through any other source
and is based entirely on
actual “case histories” of
what goes wrong with
Color receivers, Here is
the modern approach to
repairing Color sets . . ,

COoURsE

26,000 TECHNICIANS ENDORSE THIS SYSTEM

SEND COUPON BELOW FOR

ILLUSTRATED FACT-PACKED

FOLDER ON THIS NEW AND REVOLUTIONARY REPAIR

PROGRAM,

Free Information , ,

Natienel Technicel K & Lab :

, Mlail E{mpnn Tnd-:l'r!

6414 Seuth Western Avenve,

e

Whirtier, Calif. Dept. EW-1

Without eoblig , send me lete Inf on

N.R,T.L.'s new and improved Troubleshocting System,

NAME i

ADDRESS

CITY. ZONE___STATE— ——
100

| equipment. testing auto and nuarine motor igni-

tiom svatems, changing hatreries, amd testing trane-
SIMFOr Cients,

Ihe Maoddel 300 can be operared from any 117-
volt, hevde power line i provides i omput
dee vipple of less thae 3 10 of 1 per-cent at 3,75

[amperes, The pack is housed in @ rugged etal

cise suitable for service shop and  Laboratory
applications.

AUTO-RADIO TUBE CHECKER
GC Elearronics Co. has developed an easy-
] w-operate  anto ralio wbe and  vibrator
which is being marketed  under  the
firn’s "Vis-U- Al Jabel.

Designed for use by gas stations, garages, cir
dealers, and auto radio service depots. the uit
measures 177 x 15”7 x 8", Swvage space in the
unit Lolds replacement tubes and vibrators, '1The
tester aperates on sy 17veln, 60-ovele a.e. outlet
and weighs 23 pounds,

UTILITY PLIERS
Xcelite, Inc, is now marketing & new torged
] alloy seeel utilive plier in 77 and 107 lengths,
Featuring donble-strong box jeint construction
and Aushegromnd rivet pin. the new plicr is 307
thinner than comentional models,

For wse o flat. square, hex, or round-shaped
objects, it is designed 1o produce powerlol tever-
age in each ol four gripping positions with no
sitleway twist or strain. Simple, lever action move.
ment of the haoudle guickly adjusts serrated jaws
1o the desired opening.

CHECK-TUBE CONVERTER
] Antronic Corporation has anuwounced  the

avaitability of a new check-tube converter.
the “Anchor” TV-433, which cuables hench
testing of anv PV recciver wvsing cxisting sub-
stitute TV tubes,
Developed specili.
cally for TV service
technicians, the it
permits TV chassis 10
be brought into the
shop tor servicing
withont nhansporting
the picture tnbe.
Whether the TV re-
ceiver is a new 1o
degree small-neck
maodel or a large-neck
90-degree model, the
TC-438 adapts to the substitute TV tmbe with
ounly one sctting, Correct voltage amnd current for
all six combinations are supplicd by the con-
verter,

REPLACEMENT LOOP ANTENNAS
Vidaire Electronics Mfg. Corp. now has avail-
] able two new flat fervite-loop antennas which
have been specifically designed as replacements
in transistorized pocket-type radio receivers,
‘The Modet L.A-21 is for use with 211 pupf.
variablte capacitors while the 1.A-36 is designed

www americanradiohistorv com

for 363 pal. variable capacitors, The company
estimates that these two imits will replace ap-
proximtately 80 per-cent ol all flat loops wsed in
mpoted o domestic rddio sets, 'he Q™ of cach
loop is on the ovder of 300, Indnctance is aeljnse-
able for proper tracking by sliding the winding
on the flat fervite rod.

ROOFTOP ANTENNA MOUNT
]4 Technical Appliance Corporation is now of-
fering a new UBi-Monnt™ Ter both FN and
IV antennas, The new unic is avadlable in mwoe
maodels—"regular” tor short masts and “super™
for lo-toor masts,

I'he " Bi-Mounts' are designed 1o be nsed with
all tvpes of antenis and can be installed onany
rool <t or pitched, on one side. or staddling
the peak. It eliminates the need to chimney
mounts amnd, by wsing the mast as one of the
legs, provides greater strength, rigidity, and case
of installation without the need for guy wires.

DIODE TESTER

] Trans Electronics, Tnc, is on the marker with
an advanced modet of its diede tester which
featires  expanded  capabilities in the semicon-

ductor low-airrent and higlevoltage vamges.
T he Model D T-92E s a back-corrent and satn-
ration-voltage tester with meter ranges of 4-3000
volis, 03000 g, and O-3000 millimicioamps, Pres-

ent voltage ranges  of  0-100-300-1000-3000 are
provided and current ruanges of 0-30-100-300. 1000
arc sclected by kevboard switching, A thice-
position rotavy switch seleets the proper malti-
phier.

Design features inclnde recorder output: 40%.
inch mirror-back, 1% meter in il protected
clectronic metering coanit; atud current-limited,
regutated power supply.

TRANSISTOR HEAT SINKS
] Angat Bros. Inc. has added a new line of

power-ttansistor heat dissipators, designed to
utilize a minimom of space while maintiining
low thermal resistance with nataral dratt. When
wsed with forced aiv cooting. to which the dissi-
pators are readily adaptable, even lower resistance
is possible.

‘the units are being offered in three forms 1o
acconmmodate 1 O3 transistors and diodes, 1 0-36
transistors, aud Westinghouse Type ZN1015 tran-
sistors,

TUBE-PIN STRAIGHTENERS
CRBS Elcctronics is now supplyving its ntinia-
] ture tube-pin straighteners in three models—
snpplementing the original bench-mounted Maotdet
SEEL7 and SEE19. ‘The new SH-T9 is a convenient
hand ool which may be carried in the tube
caddv. It combines a 7-pin straightener on one
end with a 9-pin staightener on the opposite
cud.
1he SH-97P offers a separate pair of 7. and
g.pin straighteners for mounting on a chassis in
standard cut-outs for miniature tube sockets.

PRECISION RESISTOR LINE

Ward Leonard Electric Company has en-
]8 tered the low-wattage precision resistor feld
with a line which will be marketed as *Metohms,”
The resistors are initially available in three
sizes: W, V4. and Ve watt. Standard resistance
tolerance is =1 with tolerance available to
+0.05%. Four standard temperature coefficient
tolerances for each of the three sizes, range from
=150 ppm down to =25 ppm., over the tempera-

ELECTRONICS WORLD
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ture range of » to 4163 degrees €. The line The cabinet proper is one-piece 20-gauge steel. Ask By Name For
is built to meet the tequitemenm ot MIT-R with re-inforcing angles and with an extra ¢

GENUINE

10509C.

SUBMINIATURE ELECTROLYTICS
Corncll-Dubilicr Elecironics IDvision is now
] ofleving a line of “Electiomite™ subminimure
ClCC[HII\'IIC C.Il):l(l“)l\ with adnmininn ¢as ;Illli
an all-welded construction thar is said to assure
climination ol intermittents,

Capacities Trom | to 450 gl are available in
wises from 37067 x 1 e V2" x 1A”, makin
tham siitable tor applications in miniature equip-
ment where compactness, light weight. maderate
cost. aml high-ovder ol cleetrical-mechanical

dependability are importan design factors, s
« n N Lo
The ecapacitors are available in nine populia TAPE RECORDER e s

d.c. working-voltage ratings--3, 6, 10, 12, 15, 23 Midwestern Insinmnents, Ine. has announceed
S0 1000 and 1500 The units meet NEMA and 22 new culidition o bis " Maznecord T line of
MIL-C-62\ standards, tape recorder ‘reproducers. { AL
The 718 series has 3.7 amel 7.5 ips tape <|1(!l!(|‘i.{ n I3 ':vse
EXPANDED BATTERY LINE permitting up 1o 6 hours of tnintervupted pro- . c,“'rlh PE 'ONI
2(] Buirgess Battery Company has expanded its opam ar the lower specd. The unin is capable of ;:", tu..,.,’;j"wca,[:";
line of ncicnry cells and batteries (o in sterco, mona. and sonnd-on-somd recording. Tt . H ;‘:r"-ln:,c‘ "Cllediing e
clude o Tull selection tor wide-range industrial. will accommaodate up to 1OL2” veels and can be ANoisr O |§$°":x"°al mv;r:u L‘l”"'ln,‘p
imstrenent. il clecironic applications requiring  ordered with half-nack or  quarter-track  play Tuner ~a iitrig “(52 A
Constant-vollige power Sources. Toni, ‘!'voso. s 2
From the 17 basic tvpes of wercury cells in W Neq S5
the line. a virtually unlimited vivietv ol multiple- = Service
cell hanteries can be designed 10 meet varving ‘
i, |

voltage. hattery
additiom to

specibeations {or space, weight.,
life. o other special conditions. in

imtorcing rib on the bottom. The back is spot-
welded and angles support a /16" alhnminmm
tromt panel. This panel is held in plice by fown
knnvled and slotted military-tvpe sorews, Two
removable chrome-plated handles (optional) can
be provided. Side louvres supply ventilation,

I'he cabiinets are finished in black wrinkle and
the lront panel is gloss grey. Fonr rubber leer
provide support. Canently available enclosuies
inchude 12187 long x 57 high x 5¥8” deep and
1218” long x 5” high x 11” «dcep madels

RI-FI—AUDID PRODUCTS

your
assurance o
brand name
quality

W
O
1) 1)

PRODUCTS

f

. Electrome
these basie standard cells and multiple ecll bat l “'C c,...,l,f,c:"":ww
teries. more han 60 types ol mercury batterics with each can of tormula

A reaiin e il orde e e LECTRONIC . C"UHIC EC-4
are availuble on special order and others can be EGHEMICAL
products — pm

designed 1o customers® specifications.

METAL INSTRUMENT CABINETS
General Metal Prodocts Company s
2 marketing a new line ol sieel eabinets with
blank alvminum fromt panels which are espeetally
designed Tor radio receivers. test instriments, in
tercom ssstems, ham wear. and other elecnonic

asseinblies,

now

VALUE

with Squelch

|

|

| 9" PLASTIC
| EXTENDER
I
|
!

electrica
A conlacts

Push Button - y
Assembly For . ..1
Pin Point LTS 6 oz,
Applications Does * snvay
Nol Cause Shurls

813 Communipaw Avenue. Jersey C

Famocus ‘"‘NAME BRAND"”’
27 m.c. "RADIO PHONE"”

Citizens’ Band
2-way Radio

Push-to-talk button on tombina-
tion microphone-speaker facili-
tates one hand operation
OFF-ON-VOLUME control

4 foot telescoping rod antenna
may be completely detached
Retractable carrying handle
Attractively styled, weather-
proof aluminum cabinet—two-
tone blue with silver control
panel

Two types available for opera-
tion from (1) & volt dc and 115

Single channel transceiver—27 .
megacycle citizens’ band
Versatile—can be operated by
anyone, anywhere—on water or
land

May be used for personal con-
versation not permitted on other
frequencies

5 watt* transmitter with range
up to several miles

Highly sensitive receiver de-
signed to hold ignition interfer-
ence to a minimum

Compact, portable—only 91"

Lubricates,
conditlons.
cleans arnl

|
|
[
3
|
;'ml

Illllenucs ﬁ lol' I
$350 I

EI.ECTRONIC CHEMICAL CORP.

high, 7Y," wide, 5" deep—
weighs only 8 lbs.

volts ac {2) 12 volt dc and 115

Y3920

2 for $75.00

NO C.0.D. Orders

¢ DEALER INQUIRIES INVITED e

Radio-Phone is ideal for communication he-
tween your boat and the shore, home. yacht
club, or marina and provides dependahle 2-
way communications (or construction crews,
surveyors, [armers, hunters, fishermen and
sportsmen of all kinds.

GLOBE ELECTRONICS

3103 PICO BLVD., SANTA MONICA, CALIF.
EX 37206-7

SPECIAL
LIMITED
OFFER!

Inciude sufficient postage for 11 % plus insurance or we will
ship railway express collect. Calit. resident add &% tax.

July, 1961 10
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Here's the Most Sensotional Tope Recorder Ever Mode!
PORTABLE

TRANSISTOR 2'TRACK
TAPE RECORDER!

PLAYS ANYWHERE!
INDOORS OR
our

NO PLUG-IN
ELECTRICITY

—

z:;@

SAVE
BY e
MAIL

ey ""n'.ll‘l
1st TIME R\\ '
BELOW THE -~ h
FORBIDDEN $70 P 7N
FOR A 2-TRACK RECORDER )

IT'S NEW! MODERN! SAVE UP TO 437/,
COMBINES ALL TOP SPECS! |
2-Tracks—3', and 17/, ips! ALL AT ONE
Battery Operation Builtinl LOW
All Tronsisterized—Compaci! PRICE
Up to ONE Hour of Recording!
Record Level! Bottery Indicotor! ‘$ 95
Modern Push Button Control! |
Seporote Volume Control!
Dual-type Mike—use as stondard &
also record phone conversations with
switch!
Fost Forward, Rewind, Record, Ploy.
tion! Records anywhere!
With handsome vnbhreakable pertoble case {size 8xbx
2427.) includes 3” reel of tape, take-up reel, dual
mike, earphone. Uses standard batteries.

Built-in Amplitier & Speaker! \
Separate Speed Controlt ‘ |
back—in vertical or horizontal posi-

EXTRA 300-FT. OF RECORDING TAPE—99¢

IR NN N NN N NE ]

POSTAGE
PREPAID

*

POLY PAK SPECIALS—this month only

[} 30 CRYSTAL DIODES, germanium,

glass-seoled .................. $1
2 POWER TRAMSISTORS .......S) PER
4 NPN TRANSISTORS ... 8
3 PNP TRANSISTORS ...... .$ PAK
50 PRECISION RESISTORS ..... $1

4 "'Top Har' 500 MIL SILICON

RECTIFIERS ......ivceiennnnn, $
100 CERAMIC CONDENSERS ....$)
50 DISC CONDENSERS .. $1

POSTAGE
PREPAID

.
¥ NEW SILICON 750MA* RECTIFIERS
E “TOP HAT" Eapacitor tnut
: -
rms/Biv rms / piv rms/piv rms/piv
17725 35/50 70/100 140/200
j 14¢ 18¢ 29c¢ 34c¢
{ . l . .
z rens/ piv rms/ply rms/piv rms/Piv
4 210/300 | 280/400 | 350/500 | 420/600
: 43¢ 55¢ | 70¢ $1.
5
E (LEKTRON prepays the postage in U.S.A)
.

Pl R R X EEEEEEEEAETTEEETEE PP

Send for 2-Year
Subscription

FREE!

BIGGEST & BEST
BARGAINS
IN ELECTRONICS

Hi-F1 & P.A,

Kits & Puly Paks

DO (1. YQurselt

Hobhby-Toot-Crafts
Clip owt ond
mail this adf

1 243 EVERETT AVE.
CHELSEA 50, MASS.

Write for free Cataleg

HOW TO OROER: Avp. wt. per pak 1 lb. Return ad “nh
cherk or M. Including postage: excess returncd.
orders, 237 downi rated, net 30 davsg. inclule
Zone In addiess.

102

I'l)'.l’n

1
producers.

heads. It is available for custom cabinet or rack |
mounting or with a pmtable cise.

A diveerdrive hysteresis synchronous motor |
provides timing accuraey of & 3 scconds in 30
minntes plaving, At 7.5 ips response is 40.15.000
cps = 2 db. Fluter and wow is held 1o 00155 l

Preamp output is 2 volts and inputs are
thireugh two  high-impedimee microphones and
two high-impedance bridges. Low-impedanee in-
puts and ontputs are optionally available through |
the nse of nominally priced input and output

| transformens.

AUDIO OSCILLATOR MODULE |

Henry Trandis Parks Laboratory is now of -
lering an audie oscillator module which s
100)-, 110, BOO-, or 1000-cps [re-
quency standard or as a fundamental tone gener-
ator Tor clectronic musical insrinents,

I he Model 101 has a frequency range of 20-
12,000 ¢pe. adjustable to iy frequencey throngh-
out this range. Operating voltage is 6-2 volts

2

siitable as g 6,

oo with output voltage 4 volts into a resistive |

Toad of 230000 olns at an inpuat of 20 volts > 1
volu

[he standard amit is adjusted at 1000 cps, Tre-
queney not desigmated. The Tactory will ser. lock,
and print specificd fregoency without exira
charge,

‘The module measnres 2.125” x 3.257 x 1.060”
amel weighs 1 onnces,

FM CAR RADIO CONVERTER
Granco Division is now marketing irs Model
2 ARC 60 FM car vadio converter with anto-
matic freguency control,
The new it is completely hattery operated
(12 volts) and requives no power packs or vibri-

WA

NN

.
tors. The insnument otilizes the existing car vidio
antenna and cirenits, ‘The compact design permits
the comverter o be installed quickly e casily
under any dishboard, 1 he unine which v 11447
thick. can be mounted with just 3 sarews, a single
wire, and antenna plug-in. The citenit leatures
the firm's exclusive “Anto-G7 coixial tuner lor
nuximum seositivity sl selectivigy,

BENCH-MOUNTED SPEAKERS
Ridio Liaboratories is marketing o

Scout
unique stereo speaker system whicl is honsed
distinctively

in o a single  endosure—a stvled

aiental heneh finished in sivin chony  with a
hand-painted motif in Chinese red.
ated  as the “Cistom Sterco System

MA200.7 the imit indudes the M-160 dual wooler
ml M200 deluxe mid- and higlelrequency e
Measuring 147 « 467 x 187, the nuit

covers the 1ol awdio specoinm.
2 Sherwood Electronic Laboratorics, Tuc, is now
B offering i1s Maodel S-8000 FM tuner Zamplitier
featuring two 30.watt amplifiers. two complee
phono preamps, and stereo control amplificrs,
IThe circuit inclndes one “acro-beam’ mining
cve, inter-chanuel hush, and 77 expanded dial
scale tor FM, balanced flywheel tuning knob,
friction-locked stereo bass and weble controls,
ganged  louduess coutrol, phono
stereo Dilance connol, and stereo fnndction and
input selector switches.

FM TUNER/AMPLIFIER

www americanradiohicetorv com

Full Color
Giant Fold-Out
Charts Still
Available!

Here's a complete series of colorful,
authoritative fold-out wall-charts (orig-
inally appearing in the pages of FLEC-
TRONICS WORI.D) — yours for only
15¢ each. Allin full-color—each suitable
for framing,

2. Hi-Fi Crossover Network Design Charls:
Tells how to build speaker nets for
any crossover frequency, Complete
coll-winding data, capacitor values
given.

3. Color Codes Chart: Gives you coding
for capucitors, resistors, transformers.
resistance control tapers—all in casy-
to-use form.

4. Bass-Reflex Design Charts: Complete
data on building own bass-reflex en-
closures for any speaker, including
ducted-port enclosures.

5. Radio Amateur Grea? Circle Chart: For
Hams and short-wave lisieners—gives
complete listing and map of amateur
prefixes by calls and countries.

IMPORTANT: ORDER BY NUMBER!

[ OUR SUPPLY OF THESE FOLD-OUT

CHARTS LIMITED. OFFERED ONLY

ON A FIRST COME. FIRST SERVED

BASIS.

Send 15¢ per selection to

ELECTRONICS WORLD
Box 378, Church Street Station
New York 8, New York

LEARN

TRANSISTOR, COMPUTER OR

RADAR ELECTROMICS

AT HOME!

[[] Prepare now for a profitable career
in one of these growing fields. Learn
theory and practical application of
all makes and types with proven
home study courses from the Philco
Technological Center.

For FREE information write:

PHILCO.

TECHNOLOGICAL CENTER
P.O. Box 4730, Dept. W-2. Philadelphio 34, Pa.

level conniol. |

GET INTO
ELECTRONICS

— F—

Tol. bamn® leads Lo sBeeess as teehmennns
neld  enwineers, specialists  in communications.
fuided missiles. computers, radar and aulema-
1] Ha v ourres in theory and

s an electromics 1 20

12 nu 1ln|

HI'ID 'unrulllﬂl G.I. approsed. Graduates in atl
che f (Iu!runms with major conmandes.
¥. Dorms, cainpua. iligh

I Cataiog,

~.l|1~v teniher, Febry,
duate or cauwalent.

VALPARAISO TECHNICAL INSTITUTE
Valparaiso. Indiana

Dept. RD

ELECTRONICS WORLD
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Six slide switches control serateh and nimble
flters. FM a.f.c.. phase reverse, and tape monitor
Inputs e provided tor tape playbaek. tape inon
itor. phone. AN Dines and two anxiliary somces.

T O
- (‘-r ?v‘ (0-7(0'3 (I'-v‘ ':.1

o i

———

Outpues are Tor ecording and -, or it-ohm
speakers. A special leature is provision lor inside. |
the-unit installation of an FM multiplex adaprer.
OQurpnr is 32 watts music pawer cach channel
ar ¥ % I distontion; vesponse is 20-20.000 ¢ps |
3 wans; while hum and noise is 60 db below
M wants on phono input. The unit measures

W x 147 x 418
TRANSISTORIZED AUDIO AMP
2" Wm. A. Holmin Corporation is ollering a
new portable, transisiorized andio amplitier

exprcially designed lor the commeicial sound

narket.

This 10-watt pnit operates hrom two o fom
6-volt. sell-contained. lameniype batieries. T'he
circuits are designed to be used with ahnost any

type ol microphone and almost iny type of -,

o1 l6-ohm speakers. Mixing circuits permit
simuliancons use of miciophone and phonograph.
Separate lass and treble controle ave provided
Either high. or low.impedance mictophones ¢an
he accomodated

he amplifier is housed ina convenient ¢arry
ing case cquipped with an adjusiable shoulder
St

SPEAKER SYSTEM FOR ORGANS
The Schober Orpgan Corporation has re-
2 leased its new  LSS-14 lowdspeaker sysiem
which has been exclnsively defigned as an ex
ternal speaker svatemn lor electronic organs.

Ihe ES5S-10 is a
tncted-port enclosure
tuned to 32 cps in con
jnction with an Eled
1ro-Voice SI'1 218 <peak.
er so thar it repro-
duces tull fundamen
tal energy at this low
frequency. Above the
musually low clectri
cal crossover point at |
300 cps. an 1.8-8 speak-
e, mounted in s own
sub-cuclosure,  bheams
treble to the ceiling so
that the high Irequencics arc dittused.

This external speaker system can be casilv con
nected 1o any organ withont soldering. I'he sys.
tem is powered by the organ's own amplifier and
gives volume equal to or gicater than the oviginal
speaker, For Luger orgau models without built-in
speakers, the 1.88-10 can he coupled 1o any high-
fidelity amplifier of 20 watts or higher rating. An

July, 1961

IF IT’S ELECTRONIC,
e

specs,
keeps a 3 mw
turn 0:100
.086 mc. Sensitlvity

limiter. AVC-mVC. BFO,

Phones outPut
Input 11§

E . 3 AF & AF
onm$) s P.P 6VL'S. Hect. is SU4G,
neteroayning It you wish because |.F. rs

Ins., may e Placed anywhere convenient and cut nf

strictly for Communications.

is ldeal for Voice and €W intelligence.

output same at 100,00

0 1OERINE calibrator lor cach hand:
2.% to 3.3

must he 10 times as strong.
Pitch,
125G7's. Osc., BFO, & 2nd AF are 125J7°s. Det/Noise.limiter & AVC are 12
arc 125M7 & 12a6.
@h. Use Your B'cast-Band rcvr for doulie-super-

. 14" wd, 10" niRN. Pwr spIY /AF amPl, is 56

1600
V. S0(60 cy, 1
1255 ke, Recewver is 35 Ibs
the

GET IT FROM GOODHEART!
NAVY’S PRIDE COMMUNICATIONS RECEIVER

RBS, 2 to 20 mc. l34-tube SuPernet made by Stromberg.Cartson to exacting BU.Ships
Low.pass filters cut off ahove 3ISO0

vernier
V. AveraRe Sclect
Image and 1.F. Rejection:

RF & AF Gain control

ohms |

way. fn excellent ysed

Time Pay Plan: $24.50 down 3and S mos. at $15.68 /mo.

0 yv as at S uv. 4

condlition.
tnrough a shof. checked OUt and aligncd. Comes to you compicte, ready to plug in and use. Perlect oper.
ation guaranteed. with schematic & Instructions. Shpe wt 120 Ibs fob Charleston, §,.C, A Best Buy! Only

A ons

ivity: Signal
Averagke 100 db. Has
5. RF. Mixer, 2 I.F.’

B.watt AF output

cy¥, whith
Serecial Output Limitink ckt saves op"s ears,
bands. vernier diil has 10-
isi fanZe irom .0016 to
7.55 ke away
nolse

. are
HE"s, tst
{600

Each has been pot

$99.5

0

RADIO RCVR AND/OR SPECTRUM ANALYZER

AN jAPR-4 Receiver Unit. ready fo accept plug.in tun.
AE units from 38 to 4000 mc. This is the 30 mic I.F.
ampl. with choice of 0.6 or 4 mc Pass band. for com-
munications or for Noise & Spectrum analysis. Has
bullt.in 120 v. 60 cy power sUPRIy. Panadapter out-
put, Video output, Phones outputs. S-Meter, BFO, and
Volume <ontrol. DO NOT CONFUSE with the much
earhier maodel APR-1; Electrically
checked and certitied. less

tuming units, 40 Ins foh Los Angeles

Add $85.00 for set electrically-certified TN-16. 17.
& 18 jAPR:4: takes you 38:1000 mc. Adil $59.50 tor
electrically certified TN-19, 1000-2200 mc.
Ttme Pay Plan rcvr & T.U. 38-1000 mc¢ as
$36.50 dn & 7 mos at $16.32. To 2200 mc,
down and 10 mos at $16.25.

CAPACITY AND RESISTANCE AC BRIDGE
N.ayy =60007. made hy C (4 engle. € [ 5
0o hatieries necded. InPut 120 v, SO/60 ¢y, Measures:
€ lrom 10 uut lg 100 5uv; electrolytic Ieakage current

na

ahiove.
$54.00

on scales 0-1, . (with polarizing voltage
0-550 v d< power factor 0-50%.: R 1 ohm to 1
megohm: insulation resistance to 5500 megs: trans-
fermer turps ratios from .001 to 1000. Accuracy
*5 %, . Checked out. Ruarantecd. with thhes amg n-
structions. Shpg wt 22 Ibs fob Los sg‘, 50
Angeles. only -

in use today In maény Navy
shops tor general-purpose and radar service. Ready
to use on 120 v. 50760 cy. Sweeps 10-50.000 cy.
Video flat 40 cy-212 mc, usctul to 4 mc. Altenuators
50 accurale €an use as YTVA. Has switch position io
which each pulse to be studied. Pos. or neg.,
its own swoep, delays itsett, then shows u)
ary, 1 per swoeep, with sweep duration choices of S.
50. or 250 usecs. ldeal for TV pulses. Built-in lens
enlarges 27 screen to §7 imMmage: HEht snleld shows
up vertical rises. In €arrying case, w/reprint ot 17
book pages, less Cords, cnechéd 10r sweep & 9 50
detlection. SO Ihs tohh Los Angeles. only -
{Add $10.00 tor 5S¢t Of cords & HV prohe.)

SCHEMATICS /CONVERSIONS, SURPLUS GEAR

Ask us for your necds: send stamped addressed en-
velgpe. Adao 25¢ for chart explaining AN Nomen-

TS.34 fAP Test Scope is

elature. Examples of avallable literatyre:

20-page hook an 1-177. witn diagram of MX-949 U
sochet adanter, & tube data comniled 1o March 1957,
$5.00, RT.18/ARC-1 schem. & tune-up instr. $2.00

(B Equipment

Make your CB base station a real
communications center with this
Browning team. Highly sensitive
and selective R-2700 Receiver de-
livers sharp, noise-free reception
on all CB channels. Overcomes
even the most severe atmospheric
and man-madeinterference.
Browning S-NINE Transmitter al-
lows full power transmission on
all channels — introduces new
features and advanced design
never previously utilized in CB
communications.

SATISFACTION GUARANTEED

R-2700 CB
RECEIVER
$149.00

2-METER RECEIVER &

SCR:522-C:  Latest  pro-
duction! Receciver BC-
624.€C nas all 12 tunes,
electronic  souelch, m.
proved cascade AVC, more

Qutput. Transmitter BC-
€25.AM has _atl 7 tunes
Including 2 832a°s. Botn
units mtd N rack  and
case, 100-156 me AM 4-
€hannel xtl control. Very
clean. as_ removed from

.xy":rall.sros Bremerton.

. T .

v @ uttalo 31995
$16.95
Add $3
hematics,

tor revr continuous tuning.

instruct

2/6/10 METER XMTR

.00 for comPlete techmical

ill models. parts llsts,
ns for AC pwr supply.
for amtr 2-meter use. and

for puttinE amtr on 6 and 10 meters.

0.1% SORENSEN Line Voltage Regulator

=50005. Brand new at
low surpius price! Innut
95-130 V. 1 ph., with
1aps for SO or 60 Use

for any power up to S000
watls, Output agjustable
110-120 VvV _and hold

*0.1-, at line frequency.
or to =0.25% i ling fre-
duency dritts 5% . Regu.
lates against llne changes
of 95-130 Vv and against
(oa1l €hanges trom © 10 S
KVA. Maximum harmonics
less than 3°9,! Hecovery
tine 0.15 seconds. tnput
1o the control section can
he moved to the point
where you will use the
power. thus compensating
for hine drop. 1n  rack
Cahmet 28 n, 227 wa

. p
Shpg wt 285 Ibs FOB Utica, N. Y.

nack suilahle tor
Eroup. Sorensen Cal

export.

lese snares our pr
For olher regulators,
June 1ssuc p. 107. Delete

new acquisitions:
by Sorensen. 10h 5. Norw
Radio = 1570.AL
ouwtput selting 103.126v.
HUts 103-126v. or to Va %,
outhut current up to 50
$265 tob Los Ang,

120 v,
units: 208 v, 9 hva.
new. fob N.Y, City.

%395,

sorensen & Sola,

Sorensen
= 50005 Ahove except 10 kva;

N Superior
S0 60 ¢y $97.50 foh Los Ang.

157 dp. Net wt 190

Ihs.
tn original factory
including SPARE PARTS

o With Spante o $349.50

S€€ our ad

3kva Solas, sold out. And

. - same  as
everhauled & certifled

alk, Conn., $595. General

telectromechamical ) regulator holds
1 ph 60 cy

to 14 * for in-
tor InPuts 92.138v. at any
Amps! Certitied tike new,
Stabilimi-s: 1.2 kva,
3 ph 50/60 cy
230 v, 10 kva. $495, Both

NOTES TO 0
1. See owr ads March @. 11
for pulse gencrators,
recorders,

tuning-fork

UR FRIENDS:

7. May p. 88. June p. 107.
osclilators, pen-
o Improve rcwvrs.

sIENAl Rencrators. how f
2. WE WILL BE CLOSED FDR VACATION AND TO

CATCH UP ON UNFINISHE

D PROJECTS DURING AUG.

EVERLY HMiLLS,

R.E. GOODHEART €CO. P.0.BOX 1220-A 55)5RLY, Lt

S-NINE CB
TRANSMITTER
$115.50

Also Avdailable

R-2700
T-2700

Receiver PLUS
Transmitter

SPECIAL PACKAGE PRICE

rownin

102 UNION AVE., LACONIA, N.H.

Hear 'Em —Work 'Em Better with

BROWNING

Send for Free Literature

FOUR CONVENIENT PURCHASE PLANS

www americanradiohictorv com
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CITIZENS' BAND RADIO!
G colors to choose from ... blend
with ceery interior.

Slightly larger than a standard tele-
phone this handsonte citizens’ hand
radio looks good anywhere . .. home,
industry, mobile, marine, aircraft, etc.
Engineered and designed for reliahle
continuous communication by experts
in this field. Specs. exceed F.C.C.
requirements. . . and it’s priced in line
... $179.00. (A.C. only) $169.00.

THE EXCLUSIVECEQ_-M

OFFERS THESE FEATURES:

Normally requires no installation
No license exam

No speciul servicing

Reliable diode power supplyv—b6 0.,
120.D.C.and 117 0.AC.

or 117 v.A.C. only.

Squclch control

o Range—10 to 30 miles

e Choice of telephone or loudspeaker
reception.

Receive or send on 3 channels with a
flick of a switch. Covers all 22 citizens’
band channels hy changing crystals.

DISTRIBUTORSHIP
INQUIRIES INVITED

Send coupon or write today
for Free Brochure

Send Literature to:
Name ...........

Address ........... 50055

State

TELEPHONE & ELECTRONIC CORP.

7 E. 42nd St., New York 17, N.Y. YUkon 6-2120

104

amplifier may also be wsed with e system 1o
make a0 osmall ovgan soitable lov chureh or andi-
orimnn e,

1 he enclosure measurves 247 x 197 x 36”. The
unit will Tueendle 10 watts of organ tone aid covers
a uniform [rcqllrucy vange of 32-13,000 s,

|

| TAPE-RECORDER MICROPHONE

2 Turner Microphone Company has added a
new microphone, 1the Model G07-G08. to its

product line. This thin, lighiweight microphone

has been especially designed for use with tape

recorders.

A {cature of the new
unit is the fold-ont
stamd  which  akes
the micophone espre-
cially nselul i comier:
cnce  or romud-table
discussions. The stand
folds neatly into a
compuact nnit for casy

storage.
‘ Housed in a durable
pohysiviene cise. the
Model 608 has o re-
sponse obF GU-¥M00 cps and 45 db level, The
Model 607 has o ceramic iuterion with the sane
response as the Maodel 608 but with a
level.

55 db

MINTATURE TAPE RECORDER
3 International Products Co. is now marketinyg
a compact, transistorized tape recovder as the
"Diplomat.”

The unit is housed in a duvahle metal cibinet
with built-in speaker which measures 734° x
A7 x 248" and weighs 3.7 pounds, The instm-
ment will play and 1ecord at cither 13 or 3,75 ips
speed. A single control knob operiates the nnit,

Accessories, which come with the recorder. in.

thide an e adapier to conserve batterics, steico
headser, footswitch, leather case, telephone pick-
up level meter, veniote microphone, e,
fhe recovder is powered by sin penlite cells
il covers ovange of 150-6000 cps.
3] Robins Industries Corp. is now ollering @ new
i tape strobe amd light kit for use with any
tipe reeoder,
I'he “Stabetape Kit Maodel TR consists of
five lengths of 25-inch non-magnetic leader tape
[ with stroboscopic markings and a small neon
light which flickers at the vate of 120 times per
secondd, The leader can be spliced into a voll of
[ tipe at intervals o check perlormance ol a re-
corder or it cin be vsed as a leader.
By mking an cendless loop of the tape, the
specd of the capstin can be tested.

STROBE/TAPE KIT

[ AUTOMATIC TURNTABLE
Benjamin Electronic Sound Corp. is now of
3 fering the “"Miracord Stadio-11" fndlyv autoe-
| matic arntabte which teatires a hysteresis moton
for absolute speed control,
l I'he instrmuent features a 127 non-fervons
one-picce mrntable weighing seven pounds, dy-
namically balanced. ‘The special “Magic Wand™
spindle eliminates cumbersome changing mecha-
nisms, The instrument is also supplicd with a

nenal spindle for singlesrecord play.

www.americanradiohistorv.com
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Ihe nomable can lindle all o speeds aned
plins all vecords antomatically, induding (he new
B30 rpm Feinde tvpes, T he tirntable comes com
plete with prolessional-tvpe tonemn. A new posj-
tive-locking plug-in head will sceept all cartidges
NOW L se.

MATCHED-PAIR AUDIO TUBES
3 International  Elecironics  Corp. huas -

nounced an expanded linge of Multard fabora.
tory-batanced matched pair tubes, designed 1o
permit optimim perfonmance ol quality high-
tulelity equipment.

Curvently avaitable in the new “dual-tnbe”
packages are: EL3L 6CAT, ELI7. ELsd GBQS,
F1.8676CWH, K190 LRTOEN F1.95.6D1.5, K132/
GRAMS, UL3 8/ 13B5, mud 7189,

REPLACEMENT SPEAKERS

Rockbar Corporation has imnounced a newly
3 expanded  line of  Goodmans  veplacement
londspeakers. Among the nnits anrently availe
able are a new 3be” oweeter, a series of 67 in-
\‘vru-d-(\pu speakers, 17 b7 elliptici] speakens,
as well as 8”7 x 57, 9% % 67, aamd 10”7 x 6”7 nnits, A
novel 107 fullrange and new 8% and 127 Tai-
axials™ have also been added o the line.

PORTABLE MEGAPHONE
35 Univensity Loudspeakers, Inc. has jist intro-
duced a tansistonized, high-power portable
megaphone with sell«contiined power supply, Tis
ransistorized 2o-watt naplifier s powered hom
Lintei-type batteries,

The amplifier is spedially designed  lov low
distortion and high stability over o wide vinge
of teniperanire variation. v ngaedls consnucted,
hand-held dvnamic mike is designed o provide
the nype ol service rvequived of such portable
cquipment. Frequenoy vesponse is 1005000 ¢ps at
the 25 watt level, Acowstic gain is 40 db minimoum
while the sound pressure ontput is 95 db above
AHKEZ mricrobar at 1000 b Dispersion is 1200 de-
avees. Inpue impedance at the phone jack s
20 HHY olins,

Ihe civenit incorporates a “talk-back™ featnre
which permits the megaphone o be used as a

~

sensitive listening device, there s also an inpm
jack for a standarvd phone plug, permitting the
it o be wsed in conjunction with a record
[II:I\'('I'. tuuer, or [le)(.' TC('()I"('Clv

CB-HAM-COMMUNICATIONS

CALL-LETTER SIGNS
3 Redicrafe Prodocts Company has intoduced
a new accessory lor T and CB operatons-
a call-letrer sign that is glass-bead veflectorized for
day and nighe visibility, "1 e call leters are per-

ELECTRONICS WORLD
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Inminwm and 1then
el finish,

manenthy embaossed in sheet
siven aalick, bBlaek, haked o

FM MONITOR-RECEIVER
Cheeker Electronics Covp. hag added o new
FAM monitse-receiver to s line of com
MHCILONS cquipment

Called 1he “Detender.” the it tres a 12

LIIITIY

vt hivhirid civenir Do inercised vanse amd lower
manntenanee cott. The unit can he used on either
12.valt banery or with an a. power supply as
huse station. the unit is designed Tor moni
woreeciving police ealls, hire reporis. CD insirae
ete. Teis being olfeved in low-hand (RA-52)
i Brigheband (RA1)
Fhe menitor inchudes a sell-containad speaker
with o sandard jaek lor external speaker it de
sl The wnin is hovsed inoa pelished chrome

1

Hons

models

e that measnres 1 high x 3} wide x REQY
long I weighs 5 ponnds
DUAL-RECEIVER

38 Hannnahurd Manofaciuring Company has
tmmonnced production of a combinmion re-
cenver that pernirs contintous  monitoring ot

udio freguencics from 10 ke to v h
1 to 34 me
the new dual-unit ciaplovs twoamatched SIP-600

eecivers which  feanre exeeptionally  low e

frequencies

jneney drift and unitorm sensitivity over the en-
tive bregqueney meusuved to oo 100 signal
plus-noise to noisc-power ratio.  he maiched

units provide receplion of AM radiotelephone
w. telegraph, AM-mcow, relegraph, cnrier-shilt

teletvpewriter, and many military commnnica
ons

The receivers are especially suited as profes.
sional Laboratory  insttments  lor seeking

measuring. or ceceiving inlormation

20-WATT MOBILE UNIT

Acromamical Electronies, Ine. has added «
3 20-walt low-band mobile vadio set to s line
[ woesway vadio equipment. Fhe Maodel 7N20
AR ntihizes single-unit constrn€lion with |
pevating contiols conveniently locared on the
front panel. Al anits bave provision 1o local
md remote conrol as well as provigion for he

plog-in imstallation ol “Unicall
Homsed i o deepadrawn
mit can alsae be aned ag o base

caibinet. the
Sation operating

i

BAUSGT
BA

LS
6
5

cus 94
FREE CHEATER CORD WITH DRDER OF $7 OR MORE! ALL PARTS SHIPPED POSTAGE PAID UNLESS OTH

Buy With Confidence At Lowest P
FAMOUS MAKE

an Hi-volts we. v tinistorized power supply s
incorporated into the design of the set and oper

ates on either negatinve. or positive-grotnd barrer

SVSteIns,

VACUUM ANTENNA RELAY
Jomings Radio Manutacouring Corp, is -
4 etz ity new RIPL vacinm antenn L
cally for mnatens
been achieved

which has heen designed speci
~Crvice,

khilowatt Feonomy  has

2 rAX 1

throngh the use of an inexpensive. eaternally
novnted maguet and 28valt «.c. coil to provide
the actiting torce necessary for moscent ol
the enclosed conaers

I'he conservative .l ratings are | kv,
1.8,

I s

CB ANTENNA SYSTEM
Hudgon Sofes Company s olfering o

4] wonnd coil extension which, when combined
with the averaze auntmmobile anvenma, forms an
ntenna svaem for cass B 27.mc. CB servie

I'hig new mobile svatem chiminates inswallanion
ol moums and the avpical 80-inch whip, The
high-gain " I'ronies Iso tune the 15
10amerer aninear freguencies by extending the
comer section ol the ¢a he by pun
tion of the deviee is dorned of non-conduetive
marerial and good clearical contact with the aune
antenna is provided by a compression spring

will

anbemu

rices!

- Arsc&IsAAmo !sgs

Tubes listed below are in stock now and avajlable for im-
mediate delivery to you! Each and every tube is individually
boxed in a handseme carton and all are pre-tested for ac-

curacy and peak performance!
Every Tube
REPLACEMENT GUARANTEE Against All
Plus, A FIVE-DAY MONEY BACK GUARANTEE!

Is Backed With Our Famous ONE YEAR FREE
Operating Oefects,

And remember, The GUARANTEE YOU GET FROM ''TUBE-A-

RAMA' 1S IN WRITING! .
Order 100 tubes... price is only 37¢ each!

FULLY GUARANTEED FOR 1 YEAR!

TUBES MAY BE USED OR FACTORY SECONDS
Get More USE Qut Of Qur USED Tubes. We Put The USE In USED. TUBE-A.-RAMA
will replace FREE any tube that becomes defective in use within 1 year from date of purchase!

764 12CNS
785 12D4

786
187

-
N
n
w

188
7C4

~
o
o
CHAVNLTOr XXM
POZXCPANBUND

N

ToMMMmMOan

NNBNNONNO
O™y

3

ARWRNNNNNRNNNRNNN
I

i e e e i B e Bt

486

e
0oa
WRL
oc~
0o
oo
a4

TA8

6GT

UBE CADDY
TaiTH BUILT-IN
TUBE CHECKER

serviceman’s

o
=1

o, DUIIL P
k(.l's' easiest to vse

4
AT 1285

BO
B84 /6Z4
1723

13
ERWISE STATED.

ALL TUBES INDIVIDUALLY BOXED, CODE DATED & BRANDED “ACCRATRON"

PRODUCERS OF ACCRATRON

TUBE-A-RAMA~ -~

NATIONWIDE BUILDING HARRISON. NEW JERSEY

July, 1961

orders
on COO's,

POSTAGE FREE on $5 or more
Terr, Canadian & foreign orders send ap-
proximate postage. 25¢ handling charge on
less than 3$5. Send 25%

in USA &

deposit

www americanradiohictorv com
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PURCHASING
A HI-Fl
SYSTEM?

TIME PAYMENTS AVAILABLE
Up to 2 years to pay!

Jim lansing*
Send Us

Your List Of | iz ionr
Components
For A
Package
Quotation |

Janszen @ Jensen
Wharfedale

USL Citizen 8ond
Gansete Hallicrafter
Texas Crystals
Concertone @ Viking
Bell ¢

Weathers
Harmon—Kordon
Eico @ Pilot
Sherwood*

Frazier

Dwal Changer
Bogen @ Leak
Dynokit @ Fisher

YOU CAN BUY | B H. Scont
Thorens
WITH CONFIDENCE | TEC. Amps & Tuners
AT AIREX DeWold
:uperunkpeb .
T ony ® Roberts
Al merchandise is Chellenger
brand new, fiactory Wollensak
fresh & guaranteed. Gorrard @ Norelco
Mirocord
Free Hi-Fi Catalog Glaser-Steers
Rek-O-Kut
Components
Tandberg*
Fairchild ® Conrac
Pickering ® Gray
Audio Tape
Muzneeord'
ockford Cabinets

Artizan Cabinets

CORPORATION *Fair Traded
85-R Cortlandt St., N.Y. 7, WO 4-1820

BEAT?

Troubled with cold solder joints?

Sold only by Radio Ports Distributors.

ENGINEERING DEGREES

E.E. Option Electronlcs or Power
Clvll, Mechanlcal, Physics.
Also in Liberal Arts

Earned through Home Study
Specify course desired
Pacific International

College of Arts & Sciences
Primarily a Correspondence School
fResident classes also available

6719-R Santa Monica Blvd., Hollywood 38, Calif.

PACIFIC
INTERNATIONAL

cAs
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The upper whip portion estends only 36 inches
above the coil. Over-all length of the nnit is just
1 inches,

LY

low-cost 2-way

LOW-COST 2-WAY RADIO
Outercom  Electronics Corporation has an-

nounced the availability of a high-power,
business radio,

the PM-50A. Phe

new unit provides np o 35 wans owput and
comes complete with microphone aud  built-in
power supply lor use on - or [2volts due or 17
volts a.c.

Since the it is entirely self-contined, it may
be switched Trom vehide to vehide or from bise

| station to vehide, thus reduding the initial in.

vestiment by the smull operator.
MOBILE MIKE
43 Raytheon Company's Distributor Products
Division has introduced a1 new press-to-talk
microphone which has been designed for tronble-
free opevation esen under severe conulditions en-
countered  with mobile and marine radio-tele-
phone equipment.

The “Elucidator” is molded of practically in.
destiuctible high-impact plastic in banker's gias
Tt has a 117 607 vetractable coiled cord in
light gray tor a two-tome elfect.

Fmploving a stmudard FlLaype

1o

carbon button,

- =

| bypassed for r.d., the microphone provides good

intelligibitity within the voice 1ange. Frequencies
helow 200 acd above 4000 cveles are attenuated
to taper the spectrunt and accommaodate the re-
stricted Dandwidth requitements of most ndern
communications cquipment,

MANUFACTURERS’ LITERATURE

MINIATURE WIREWOUNDS
Ortho Predision Resistors Inc. has just pub-

44 lished a new 6-page, 2.color calalogne cover-
ing its entire line of miniarized wirewound
resistors.

It feamres a comprehensive mannal ol terms
and definitions necessary to the understanding
andd ordering of wirewounnd resistors, diagrams and
specifications on 20 standard axial-lead and print-
cd-circuit 1ype rvesistors, a table describing the
characieristics of resistance wive, and a table de-
scribing the 1elation between maximum possible

resistance and wire types.

CBS Electronics is oflering copics of a four
4 page bulletin covering zener diode theory,
characteristics, and applications, Typical civenits
using zener diodes are shown for shunt regulation
of both a.c. and d.c. vohage, the voltage reference

ZENER DIODE BULLETIN

www americanradiohicetorv com

clement in a trinsistor-controlled regulated pow-
er supply. the eathode resistor in vacunim-tube
amplifiers, the regulation of vacuum-tube heaters,
and the suppressed-zero votltmeter with expanded
scale.

Written by Bud "Tomer, this i< one of the firm’s
"Tech 'Lips™ scries of booklets.

RECORD/TAPE CATALOGUE
46 Radio Shack Corporation has issued a 24.
P

age recond and ape cualogine which is coe-
rently snailable without charge.

Catalogue No. 105 lists a wide variety of [a-
mous  label recordings of  classics, pops, jase.
Broadway shows, novelties, and other types as
well as @ catalogue of books available at discount

prices,

Tru-Ohm Products is currently distributing
4 copies of its new D-61 catalogue which covers
a complete line of resistors and rheostats.

The publication not only covers the complete
line in detail but suggests a variety of applica:
tions for the products, Tochided ave fiaed vitreons
enameled resistors hom 10 to 2000 watts, a com-
plete line of axial-lewd vineous enmnel vesistors,
tvpe VAL umits ranging from 3 1o 20 watts, amd
vheostats, with Xnobs, vated from 25 1o 300 watts,

Transitron Elecironic Corporation has issued
4 a 16-page handbook on circuit design of the
tunnel diode.

‘1The ““Tuwnel Diode Civeait Design Thindbook™
{Booklet No, AN-1379.4) contains sections on the
theory of tunneling action: vivious general cir
cnit considerations: simple switching civenit ("m’
gate, “and” gate, “majoriey” gate, and Ulanout”
comsiderations): and four common digital divenits
inclndi shilt register, rving  connter, bimny

connter. and memory cirenit,

Greenlee Tool Co. is ollering copies ol its
4 Folder E236 which describes and illnstrates
the firm's line of chissis punches for cutting clean
apenings for sockets. clectionic controls, meters,
and other components,

The brochure gives complete details on all
size classis punches for making round, square.
key, 17 and double "D openings in medl,
hard rubber, and plastics. o also contains infor
mation on knockout punch drivers and punches
for making holes up 10 3% diameter in metal,

Radio Parts Company, Inc. has issned o 224-
5[] page guide to the newest industriat elee-
tronic products, listing latest prices and complete
specifications on a wide vange of electionic parts.
ciuipment, and accessories. Some 115 mannface
turers are included in this listing.

RESISTORS AND RHEOSTATS

TUNNEL DIODE DATA

CHASSIS PUNCHES

INDUSTRIAL PRODUCT CATALOGUE

Fhe catalogue ale includes o listing of prod-
ucts available through the distvibutor at O.E.M

prices.
PULSE-TRANSFORMER DATA
5] Hamilton Watch Company’s Flectronics Di-
vision has isued two new techmical bulletins
covering design and test specilications on its line
of pulse transformers.

Techmieal Data Sheer 801 details test proce-
dures wsed for the evaluation of pube tansform-
ers along with a schenutic diagram of the com-
pany's standmd test HST-1L

Technical Data Sheet 902 deseribes pulse trans-
former kit PTK-1 wsed 1o assist in the design of
new circuits where the exact transformer peed is
unknewn. The sheet provides schenaties of the
PTK-1 and test civeuit.

PICTURE TUBE BRIGHTENERS
Perma-Power Company has anmounced  the
5 availability of a new “Britener Sclector Guide
and Supplement”™ which tists every TV picture
tube in general vse, along with recommendations
for Briteners that are compatible with individual
tubes.

ELECTRONICS WORLD
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Copics of this F2-paze puidicinon, prepared cs-
pecially for service tedhmicians, me avaitable with-
out charge.

INSTRUMENT
Laboratori

SPECS

Ballantine has annonnced  the
5 availability of an S-page “short-lorm™ catit-
logne which conains illustrations and technical
ditta on precision, laborory.type volumerers, dec-
ade amplificrs, calibrators, Grpacitance meers,
a.cadoe converters, and doe-aie. inverters,

TURNTABLES FOR STEREO
5 Rek-O-Kut Campiny, Inc is now offering an
illustrated, B-page brochnre which gives speci-
haations and prices on its complete line of “Ste-
reotables.””

Seven models are inclnded in the line. all of
which featire hnsteresis sinchionotts motans {or
locked-in accuracy of rotational speed atall times,
itrespective of powet-line flacuwation and Joad.
Lhe two-color brochure features side and fTremt
vicws of these instruments plus details on such
accessories as bises amd acoustical mounts, tone
arns, et

AUDIO CABLE DATA

Phale Plastics Carp. is now ollering a 12-page

5 bulletin which contirins detailed product and

technical (ita on cable constrictions  typicalty

used inintercom. sound systems, public address,
andd related applicatians,

Information is gronped for casy application
and  covers cabled. shielded, jacketed 27 con-
ductors; twisted pairs: cabled and  jacketed 2.9
comdluctors: twisted  paivs and triples; and  mis-
cellancons constiuctions.

AUDIO REFERENCE GUIDE
Switchoratt, Ine, has issued @ new “Reference
5 Cuide’ o aid distributors, dealers, and cus:
tomars i the proper selection of the fitm's 2-in-
put mike mixer, gansistor mixer. annd intercon-
necting cords for all tspes of ape recovders,

Available i standand vererenee page size and”/
or s lirge wall den . the new Gaide Jisis all
Awerican-made 1ape vecorders and the appropri-
ate nnits 10 be msed with that paticular tape
recorder. “Fhe publication teanres Llarge product
illustrationts and ciass-to-read columns.,

TUBE HANDBOOKS
5 Raytheon Company’s Industrial Components
Division has issped three I2-p:lgv handbooks,
published especiatly for equipment<design engi-
neers snd covering aithode subminiature, fila-
menuary subminiatiwe, and gas aned vapor clee-
tran tthes,

Complete specifications are dented v some
310 induseeial and milicny topes o the hand-
books whichr abo diagram  biase and  envelope
connections d pictne preferied pube vpes,

Silicon Friansistor Corp, has announced the
58 availabilitv: of a new shovt-lonm catalogue
coneriug its line of silicon power transistors and
silicon gliass diomdes,

1he new broadhime lsts the m's line of bmer
mediare it high-poser nansistors sned a0 JEDEC
and S LC tvpes aossareterence chiar, The silicon
glass dliodde lisving includes military tvpes, genes
crl-puapose tvpes, fast switching, controlled for-
ward, higlpower tvpes, and a high-curtent

switching scrics.

Vaco Products Company is oflering o com-
59 prehensive, Th-page illustrated buvers aitide
covering a complete Tine of hamd-taols for the
clectronicos aned clecttical industiy,

1 he new publication lists 206 individwad nuwm-
bers of serewdrivers and mut drvivers phis over 230
orther ool items and  display units, inchidine
pliers. wrenches, specialty tools, Vari-Board
shielves with stock, e Vari-Boatd ool selecim
displavs, & complete alphabetical and vamcerical

index is included. _{j(}_.

POWER TRANSISTORS/DIODES

HAND-TOOL “BUYER'S GUIDE"

VIKING

Anyone can operate—license
issued by the FCC on request

flip of @ switch.

1
. o [P : FREE
; iyt N A Color Brochure
= | PP, Lo S
| I = N e L)
Ly T b=
Farming, Boat-to-beat or Your own Consiruction or
¥ dehvery or ship-to-shore personal or ‘off-the-road™
. leet operation communication family use equipment WRITE TODAY

July, 1961

Answer to Puzzle Appearing
on Page 93

IPNnoTe CREDITS

Page
28, 29 (center), 40, 41, 42
Westinghouse Electric Corp,
29 (bottom), 30 (Fig. 7)
Emerson Television & Radio Corp.

Credit

30 (bottom) ......... Minneapolis-Honeywell
43 ... iiiiieiiese ... Admiral Corp.
53 ... .iiieerieeae... HOH, Scott, Inc.
54,585 ................General Radio Co.
57 . ......... Sylvania Electric Products Inc.
76 ... .. i.iiivu ... Weathers Industries
77 ..., veiressen... Allied Radio Corp.
78 e Acrosound
80 ....... . . i iiieiiett.... Sencore

“More than Citizens’ Radio”...

a complete, fully engineered “‘industrial-type’’ transceiver!

45
d *134°

® Complete 23 channel Citizens’ Band coverage—choose 1 of any 5 channels by the

® Maximum legal power—excellent range—meets all FCC requirements.
® Excellent receiver sensitivity ond selectivity —full fidelity voice reproduction,

"More than just 2-way Citizens’ Rodio equipment” —the Viking "Messenger” will deliver
the finest performance of any equipment available in the field, Designed throughout for |0
watt power level—limited to 5 watts for Citizens” Radio. Easy to install anywhere in your
home, business location, car, truck or boat .
more expensive communications systems. Built-in Squelch, Avtomatic Volume Control, ond
Avtomatic Noise Limiter. Compact, modern styling—only 5% high, 7" wide, ond 11 %"
deep. Complete with tubes, push-to-tolk microphone, and crystals for one channel.

. . offers many unique features found only on

E.F. JOHNSON COMPANY
2510 10th Ave. S.W. * Waseca, Minnesota

* Please rush me your full color brochure describ-
ing the Viking “'Messenger’” Citizens” Transceiver,

NAME = 5
ADDRESS -
CITY. _ STATE——

] 3 a . 5 .
) Manufacturers of the world's most widely used personal communications transmitters

www americanradiohictorv com
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LORAN R-65/APN-9 RECEIVER

& INDICATOR

Used in ships and aireraft. Deter.
tmanes  position by radlo signal~
Irnm known xmlllenx Accurate to

e ' vl [BE] ns distance. Comple e
wes ahil erysta used,
$1200.00. Our Prle eaa e 57950
[N less tubes. |r\ltnl amil’ visor. but with GBIt
. e L. o 529 50
INVI’.RI‘ER POWER suPPLY for ran. \l‘ulu iy

1 ‘. I\I'l l iC @ 75 A OU Tl'l 'I"

AC v Canplete with
Liwep (--muullnllu plm.' Illh\\'ll NE $49.50
12-Volt Invertcr Power Supply. New S L [

Like
Shock Mount for above. .
Cirenit drgeam and  eon
We carry 4 complete b

n avatinb
ts for alnnvc

re 1
e of s D.\ro

LORAN AI’N-4
: FINE ITY
% NAVIGATIONAL EQUIPMENT

e exacl peouraphic position of your or
wlicater and receiver complete with lll tuhu
and crvsal

B8C-603 FM RECEIVER
20 TO 279 MC. 51495

Excellent Used

BRAND NEW . $18.95
pu-hbutlon or continueu-

plete with -peakgr. squelch

AT 1S E L
el
o 1 Uik~ riznp ABOVE
srand new original hoxe $3 95
FT- 231 MOUNI’ING BA!-E lnr ll G413 Rey
il RO Sadid i . $5 95
12 or 24V Dynamotor {ur Ahbove
Exe. Used $4.25 Hiand New s5 50
8c.683 Fm m-cuwT"“_'_ﬂ_
ke New, 533 33
-I-S(-ttlon Antonna lnr BC-603, 683 Recelvers. Comi
Ti mimnting | RIEANTE NEW $4.95
HC 60‘ TIANSMI‘I’TEH- (umunnll\r: u\nil for ﬂCvGOG
(B
a-sanon Antenna lor BC-GO4

684 Transminers.
5 lilt AND NPW, $4.95
lmt- ol snarc parts for anove

we' cany 2 com:

SPECIAL] BC-603 FM RCVR CONVERTED
FOR ANY FREQ.—30 TO 50 MC.

We carry a Compll'll‘ Ilm- of spare parts lor above

FAMOUS BC-645 TRANSCEIVER
|5 Tubes 635 to 500 MC

ey

a
A, News o envers
wtih tubes, less pun

i ] now “Cﬂ
n fa ry artogs
ping we "'. e SPECIAL!
PE-101C Dynamolor. R XL SR TTTTITII
UHF Antenna Assembly .
Complete Set of 10 Flugn

Control Box

SPECIAI. “PACKAGE" OFFER'

BC-G40 Transceiver, biynam aml  all acctsruries
ah . COMPLETE. IRAND N

While Stheks Lbst

LORAN APN/4
OSCILLOSCOPE

ha-TTV

Completely Assembled

LKL SEM i suppiat ey

B $1450

.a( l‘l oniy

uidl
ult Tuln -
.{ s,k

.%12. 95

el
I -

BC-733 VMHF 10-Tube Aircralt Receiver.
el m..nm CFred. JOX CEn 1EoL A
N king apunluu $|. -s

Snve rlul for tr:

[~ “SCR-274 COMMAND EQUIPM_EFT__I

Lika

Used NE
312.95 sla. o5
10.45  12.45
1150  13.95

ALL COMPLETE WITH TUBES
Dn:rmn?n

»:
&

ver,
Recelver -4 Me.

Be-
BC-45

1 .
O Recelver 68 Me. .o o00 -0

696 'IRANSMITrEn

2
°
)
3

l 110 VoIt AC Power Supply #it, for all 274.-N anu
ARC-O Recervers, Complete with menal s1 95
‘ ease. instructions
Faetory wireil, |ested. o o .$11.50
I SPL NED TUNING KNOI tag 27 d ARC-5
I RECKIVEHRS, Fits NC- BC-454 .-nul 49
nthers.  O0lY ... ..o C
I BC-457 TRANSMITTER--4-5.1J Me. cumplvu sg 75
swoth all tubes and _orystal. BDIRAND NEW
I BC-458 TNANSMlTTll—s 3 te 7 Me. Comnlete with
) lll|ll\ .n . ery ~tal 9
I BC-435 TRANSWIT ': 9.1 Me. 39.75
- SMITYER--7-9.1 Me.
| ésl.,u- with all tubes and crystal. Fx 1 813-95
[

SMALL DC MOTORS

All 27.5 DC Input Z |

Overall 331”x114” Dia.
5065790 100 RPM Deleo .., ......... $3.95
SBA10AJS2 145 RPM GE. . 4.28
S068750 160 RPM Delco . . .. 3.95
5072735 200 RP) Delco ... .. 3.95
S067127 250 RPM GE .. .... 4.25
$069800 575 REPM Delco ... .. ... 3,78
SBA10FS226A 575 RPM GE. ... ... .... 3.75

2 VOI.T BATTERY ""PACKAGE™

(i Amn Ilr \\ll|1r|| \mrn;:e

-52.79
vnchronous Pluzin

Flectrolyte  d

or .
tottie”

1- -quul
aLL ‘BRanp NEWY T

Combination Price ] 3 $5.45

SCHEMATIC DIAGRAMS

For most equipment
on this page, eacn. .

65¢

INDICATOR |D-8B/APN-4, and RECEIVER BRAND NEW! flwcked Prioes ek s
3 1 o ready I Speeif

R-98/APN-d_complete with tibes. Exc. used 549'50 ,..,',.‘- 'ﬂ,_..md\ u;:;n.\:eln :m..'.({‘ _\u-); 2750
Recerver-lndicator as abnve. BRAND NEW $88.50 hay pdeenng
IRVERTER POWER sanLir Tor Coran X ACH BOWER SUSELY, S coa0 3, 653

..... E R ll'(‘fl‘..llh.nlllle replaces  dvrs 1 Ilas 01,008
Il ) \1 v H|| (\,|, =witel 0 RECVR, C"A\G l). vider 200
L P Conm ?-suz\ah o A AL for ®EL sozz
!rv‘l“. 5! lnv(\r“‘r incr SUpRIy, 1.IRe N (W13 o 0-page Technica anual’ for 60
Shock Mount far abos $2.95

BCG-GD5 INTERPHONE AMPLIFIER for above.
BRAND .Each §4.95

BC-638A FREQUENCY METER 100-156 Mc. Xtal con-
trolled. Rack mounting, For 110V AC operation, 2I§e553

crystals. BRAND NEW .............. Dbopogo $
BENDIX DIRECTION FINDERS

tor colnmnrclal na\ugmion on boats.
AN I\ 1ot L o I\\ fod T Mo
| 1

\l W

'\\l

WIN 28 Rteeeiver Control oy 000000 $ 4.95
' Rascntver 13 1 Ge Kie continmg:

ainls 1wl 1% Naiiel OF 18 .98

Rereiicl s i alve. BRAND NEW 27,540

Waaliibabide 1 aii ihine s =

FILIEN & 5

=

and  calil

el A

Auedio- n~cn|mor
cveles 1)

-- o l |u|u- .

range: -
‘1 AL inr‘n

N RECEIVER

195 to 320 Ke. made by
Setche) - Carlson, Works on
24-28 volts DC., 135 Ke. IF.
Complete with 5 tubes. Size
q” x 47 x 6”. Wt. 4 s

Ibs, BRAND NEW . 9'99
Wand New, les- (nhus $5.95
TRED, with tubes 5.95
[SETS I tubes, .. 2.98

2-METE
3 Hier-fegeiv
lled. v

s

X il
er, com e with all 18
ube top rack and meml cate.
CoMBINﬂTIDN Exc. Uscd . 329150

DYNAMOTOR ASSEMBLY
very fine unn. made by Collins
Radio, Consists of TWQ Dynamotors
mounted on flilter base.
Dynamotor =1

OUTPI
L2VDC « 4.8A 220VDC ®
nynn'mopmr =2

N

12VDC @ 9.9A lDDVDC ﬁ mo Ma.

in original packing. 5995

MOBILE-MARINE DYNAMOTOR

uT
100 ma,

conf
BRAND NEW.
shpy wt 29 Ibs,
OUR LOW PRICE . ...

Model DM3S
Input $2V DC. Outpul:
oc 25 Ma. for pr
talk  intermittent op
Shpg. wt. 14 Ibs
e geIWRIc  $8.95
OTHER DYNAMOTOR VALUES: Excelient BRAND
Type Input Outout Used NEW
DM-25 12V 2.2A 250V .050A $4.50
DA.1A 28V 1.6A 230V .100A 125
DM.28 28V E 224V .07A 2.75 4,75
DM.32A 28V 1.1A 250V .05A 2.45 445
DM-33A 28V SA 875V .16A
28V 7A 540V .25A 1.95 3.75
DM-340 12V 2A 220V .080A 4.15 5.50
I DM.53A 28V 1.4A 220V .080A 3.75 545
DM-64A 12V 5.1A 27SV .150A 7.5
PE-73C 28V 20A 1000V .350A B.95 14 45
PE-86 28V 1.25A 250V .050A 2,75 3.55
Piease indlude 259, Ocposit with order—Balance
or Reouttance 1n Full. 50c Handling Charges on all order

under $5.00. All shipments F. g
All Metchandise subject to Prior Sale and Price Chanqe

s
Our Warehouse, N.Y C

G & G RADIO SUPPLY CO.
Telephone: CO 7-4605

Mail Order Retarl Sales
51 Vesey St. 75-77 Leonard St.
New York 7, N. Y, New York 13, N. Y.
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ARC-3
RECEIVER!

Complete s -—
:-:n A|E|
ubes Exc. 14
= Harina'y
Like NEW 513 50 JHTti
Cry:l.u :nntrolled l1-(ubo suncrm'l tones from
56 ™. pre-selvcted
28 voll ‘be Tubes: 1-9002,

cn.mnels. ower Innul
& %

1-125H7, g 2
S.i2eRy. 13eT; 13540 12001 LUZNGY
ARC-3 TRANSMITTER
1 for abave junes Tl a1 54 Me
leeted ch nl Ioriibes. ey 1 i
wilue tng mol Sdes s it 2w

aput. ump ete s 95
RRIZX, | 1080, Lad5
vy %16

I.|lu- new cond

L
\-r 1l
1tio) $22.50
(R EI1) I'III\ CONTROL, BOX $5.95

AN/ART-13 1(00- WATT XMTR

11 CHANNELS
ﬂ 9 " LQ

200-1500 Kc

2 te 18.1 Mc
o oamea
hlllmu-

$5850

Camplete uvm- ‘lubn
o

nalt Transnotter, AM,
of ten mn\l vhine

nr

Orig. cost S1ROY. Llike new
©-16 Low Freg. Osc. Coirl for ART-13.
24V Dynamoter for ART- 13

Same as above less mete

We carry a complete Iine ‘ot

39.%
pare parts tor above.

POWER SUPPLY for BC-620, 689, available fsoar 9%

12 or 24 Volis DC. Specify.........

BC-659 TRANSMITTER & RECEIVER
" comprets '3

5 all:-

nsen

LIMITED QUANTITY SPECIALS!

First come, firs? served!

WAVE MI'."ER el 1055 $16.50
REC Continuous

T Like Noew
1. .$49.50
P W Av:mt:n:n rm\\n NEW ..$27.50
BD 71 WITCHBOAR Like New -.%18,50
TSI JARR-1 TEST OSCILLATQE { ulli Plateat
1l e iy

l wWath twin 935 tuhos

high., BIAND NE

‘ - P $ 3.95
I'S-IDA APN ALTIMETER TEST SET Hh\NlL\l‘.W $16.50

T-28/APT-1 TRANSMITTER 140 to 20 MC

BIAND NEW Lo i $19.50
ARW- 26 RADIO REMOTE CONTROL RECEIVER

u w78 Me carrior fray. Hattery operated

Less Batts. BRAND NEW $ 9.9%
BC 347 INYERFHONE AMPLIFIER. ﬂlrcr.‘\ll s 1.95
AN IAF" 5 Alrbﬂrn(‘ RADAR 5[1’ with tubes.

ke new ... .. . $49.50
ac.611 HANDIE TALKIE IR0 Ke 1 Ratterieos

Checked put 0K 1R Naw g $42.50
tATHODE AV TUBE SHIELDS . bragkl

new, 1 1.59

DE RAV ‘Tuee SNIELDS 7, brand new

$ 2,95

o

oo
BB B PG TSP PEI ISP

BC-906 FREQ. METER—SPECIAL
Cavity type, 1456 to 235 Mec.
BRAND NEW, complete with
antenna. Manual included.

OUR LOW 0.88

PLIICE. ..

SCR-82S5 MINE DETECTOR
l.n“| vie |j_r|r| : o mm!u_!; l'?votvl‘g_lpnl packing, 521_50

-------——-——--1

MICROPHONES
Description

T-17 Carban Tland  Mike,
Carbon Throat Mike
Army and Nawv LI Mike.

T5-9 . .Handzet
Ts-11 - Handset
Tand <ot
EZ.38 sy
HEADP H [} N E 5

----'
4
e
5
'

Excellent BRANG l
Used NEW

Excellent BRAND I
Used NEW

Mode) scription

HS-23. . High lmpedance e sz.ls. . $4.49

HS-33.  Low impedance ... [ 2.9 "a’s3l

s som Low Tmp ifeatherwty, 90 1.65

1y Tr 3.75. .. 7.95 ||

TELEPHDN!CS Wow Tmineaanee HEAL
HRAND N PER 3. ]

CD 7A Cords, with 1" gl u 1||(| JK26 l.lL‘k .99

T tein Cushions for e aee .50

EE-8 ARMY FIELD PHONES
Excellent condition checked out,
fect working order, complete wuth all
parts less battery. Each. .. .. _.....

$12.95

BC-433 RADIO COMPASS RECEIVER
200 to 1750 Ke in 3 bands, 28 V
power supply required. Complete w-lh
15 tubes. BRAND NEW. ... . ... .

$21.50

BC-434A Tuning Control Box for above ......... $3.95

Remote Control Cables & Plugs for above...

DC AMMETER O '|5 Amps

sl =
1

.«..

a
1 Illl.-

k m
eel] cover  Trand

Send Name, Address on Post Card for
FREE BULLETIN of Wonderful Surplus Buys!

ELECTRONICS WORLD
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ELECTRONICS MARKET PLACE

RATE: 60¢ per word. Minimum 10 words. September issue closes July 3rd. Send order and remittance to: ELECTRONICS WORLD, One Park Ave., N Y. C. 16 N. Y.

ELECTRONICS ENGINEERING
& INSTRUCTION

ENGINEERING Education for the Space Age. Northrop
Institute of Technology is a privately endowed, non-
profit college of engineering offering a complete Bach:
elor of Science Degree Program and Two-Year ac-
credited technical institute curricula. Students from
50 states. many foreign countries. Outstandingly suc-
cessful graduates empioyed n aeronautics, electronics,
and space technology. Write today for catalog no ob-
ligation. Northrop Institute of Technology. 1183 West
Arbor Vitae Stieet, Inglewood 1, Cahfornia.

ELECTRONICS! Associate degree- -29 months. Techni-
cians, field engineers, specialists in communications,
missiles, computers, radar, automation. Start Septem-
ber, Februar{. Valparaiso Technical Institute, Dept. N,
Valparaiso, Indiana.

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog free. (Courses
Bought.) Lee Mountain, Pisgah, Alabama.

EARN $150 Week as Electronics Draftsman. Send $2
first lesson, or $25 complete home study course. Prior,
tnc., Dept. 123, 23-09 169 Street, Whitestone 57,
New York.

PHOTOGRAPHY For Pleasure or profit. Learn at home.
Practical basic training. Long established school. Free
booklet. American School ¢f Photography, 835 Diversey
Parkhway, Dept. 2538 Chicago 14, Illinois.

FOR SALE

TV Tuners—Rebuilt or Exchanged $9.95 complete—
all types- -fast, guaranteed sesvice. Send tuner with
all parts to: L. A. Tuner Exchange, 4611 West Jeffer-
son Blvd., Los Angeles 16, California.

TUBES - -TV, Radio, Transmitting And Industrial Types
At Sensibly Low Prices, New, Guaranteed, 1st Qual-
ity, Top Name Brands Only. Write For Free Catalog
or Call WAlker 5-7000, Barry Eiectronics Corp., 512
Broadway, New York 12N, N. Y.

DIAGRAMS for repairing radios $1.00. Television $2.00.
Give make, model. Diagram Service, Box 672-E, Hart-
ford 1, Conn.

GOVERNMENT Surplus Receivers, Transmitters, Snoop-
erscopes, Parabalic Reflectors, Picture Catalog 10¢.
Meshna, Malden 48, Mass.

RADIO & TV Tubes at Manufacturer's prices! 100%
Guaranteed! Brand New! No re-brands or pulls!
United Radio, Box 1000-W, Newark, N. ).

GOVERNMENT Sells Surplus: — Electronics; Oscillo-
scopes; Transceivers; Test Equipment; Radar; Sonar;
Walkie-Talkie; Boats; Jeeps; Aircrafts; Misc.—Send
for *U.S. Depot Directory & Procedures”—$1.00—
Brody, Box 425(RT), Nanuet, New York.

PROFESSIONAL Electronic Profects —Organs, Timers,
Computers, Industrial, etc.—$1 up. List Free. Parks,
Box 1665 Lake City. Seattle 55, Wash.

BEFORE You Buy Receiving Tubes or Hi-Fi Compenents
send now for your giant Free Zalytron current catalog-
featuring nationally known Zalytron First Quality TV-
Radio Tubes, Hi-Fi Stereo Systems, Kits, Parts  etc.
All priced to Save You Plenty- -Why Pay Moare? Zalytron
Tube Corp. 220 W. 42nd St.. NYC.

SERVICEMEN — Industrials — Laboratories — Schools.
Brand new first line jobber boxed tubes at 60% off
list RCA GE Sylvania Raytheon. One year guarantee.
Complete line. Send for detailed price list of elec-
tronic bargains. Dua) Electronics 902 Carmans Road,
Amityville, Long Island.

TUBE Substitution Manual Receiver, Industrial Foreign
$1.00. Howard Barnes, 101 RiverCrest Drive, Toms
River, New Jersey.

ELECTRONICS Research Surplus from leading midwest
manufacturer. 2142 Ibs—-$3.00. Palan Associates, 851
17th St. S.W., Cedar Rapids, lowa.

CITIZENS Band Headquarters for the West Coast.
Steve's Electronics, 3285 Mission St., San Francisco,
California. Everything for the Citizensbanders.

FREE: 1961 catalogs for newest, best electronic bar-
ains available. Stereo, hi-fi, ham radio, 1000 other
iems. Alco Eleqtvonigs, Lawrence 7, Mass.
COMMUNICATIONS —Teletype — UnuSual surplus Bar-
;aing, Freg_ Flyer_\ MDC, 923 W. Schiller, Phila. 40:
3400-0-3400v. 400ma. 120v 60 cy Transformers $29.50,
400ma 9/60 henry chokes used $7.95, 6ufd of 4000
vdc Condensers $4.95. JRIRCO 201 Fernwood. Evans-
ville 11, Ind.

July, 1961

OLD Car Radios converted into beautiful piece of
furniture operating on 115V A.C. No technical ability
required. Detailed instructions $3.00 Idea Plus. P.O.
Box 206, Richardson. Texas.

“SURPLUS Electronics, Optics. Free Catalog. Thermo-
electric Devices. Inc. 302 Massachusetts Ave., Cam-
bridge, Mass.”’

PRECISION Resistors Carbon Deposit Guaranteed 1%
accuracy Millions 1n Stock. 12 Watt—5¢ 1 Watt—8¢,
2 Watt—10¢. Leading Manufacturers Rock Distr.b-
uting Co.. 902 Corwin Rd.. Rochester 10, N.Y.

ADULT Party Record and Catalog: $1.00. DRC—11024
Magnolia. No. Hollywood. Califainia.

CITIZENS' Bank Operators-—-New ''Noistop’' eliminates
ignition interference from nearby vehicles- -no sup-
pression needed your car either! Boosts range by
hearing weak signals without jamming from trucks!
For all but super-regen types. Complete with instruc-
tions for Eico, Elmac, Globe, Gonset. Johnson. Lafa-
yette, Polycomm. Utica. $15.95. Others, send your
unit and additional $5.00, we’ll install ‘Noistop.”
Business Radio, Box 5652, Minneapolis 17, Minnesota.

WANTED

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
Free Circular. Mercury Terminal, Norwood. Masta-
chusetls.

CASH Paid! Sell your swplus electronic tubes. Want
unused, Clean radio and TV receiving, transmitting
special purpose, Magnetrons, Klystrons, broadcast
types. Want military and commercial lab test equip-
ment such as G.R.HP., AN UPM prefix. Also want
commercial Ham Receivers and Transmitiers. For a
Fair Deal write: Barry Electronics Corp., 512 Broad-
way, New York 12, N. Y, (Walker 5-7000).

INVENTIONS Wanted for immediate promotion! Pat-
ented, unpatented. Outright cash; royalties! Casco,
Dept. BB Mills Building. Washington 6, D.C.

TRIGGER—WSIVJ We Buy Shortwave Equipment For
Cash. 7361 W. North, River Forest, Ill. Phone PR
1-8616. Chicage TU 9-6429.

TAPE & RECORDERS

TAPE Recorders, HI-FI Components. Sleep Learning
Equipment, Tapes. Unusual Values. Free Catalog. Dress-
ner, 1523 EW Jericho Turnpike, New Hyde Park, N.Y.

RENT Stereo Tapes- _over 2,000 Different—all major
labels—free catalog. Stereo-Parti, 811.G, Centinela
Ave., Inglewood 3, California.

DON'T Buy Hi-Fi components, kits, tape, tape record-
ers until you get our low. low return mail quotes. "We
Guarantee Not To Be Undersold.” Wholesale catalog
free. Hi-Fidelity Center, 220NC E. 23 St., New York 10,
N.Y.

SEI.F-Hypnosi; tape. New! Free literature. McKinIe&-
Smith Co., Dept. T6, Box 3038, San Bernardino, Calif.

DISGUSTED with "*Hi*" Hi-Fi Prices? Unusual Dis-
counts On Your High Fidelity Requirements. Write.
Key Electronics, 120 Liberty St., New York 6, N. Y.
Cloverdale 8-4288.

RECORDERS, Componenpts. Free wholesale catalogue.
Carston 125-R. East 83, N.Y.C. 28.

SOUNDTASTIC! That's what our customars are saying
upon receiving our prices on our latest High Fidelity
Stereo and Monaural, amplifiers, tuners, turntables,
speakers, tape recorders, kits. All brand new with
factory guarantee. Individual gquotations only. No
catalogues. Audio World, 2057 Coney Island Avenue,
Brooklyn 23, New York. Dept, HR )
PRICES? The Best! Factory-sealed Hi-fi Components?
Yes! Send for free catalog. Audion, 25T Oxford Road,
Massapequa. Y. o o
OVER 245,000 buyers and sellers will read your ad
when placed in this space. It costs only 60¢ per
word; minimum of 10 words including your name and
address.
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SHOPPING GUIDE
Classified

A HANDY GUIDE TO PRODUCTS, NOT NECESSARILY
ELECTRONIC. BUT OF WIDE GENERAL INTEREST

~ PHOTOGRAPHY—FILM,
EQUIPMENT, SERVICES

SCIENCE Bargains—Request Free Giant Catalog 'CJ)”
-144 pages—Astronomical Telescones, Micrascopes.

Lenses. Binoculars. Kits. Parts. War surplus bargains.

Edmund Scientific Co.. Barrington, New Jersey.

PHOTOMURALS Individually Made Any Size or Color
Your Negative Or Choose From Our Thousands. Bro-
chure 50¢. Al Greene Associates, 1333 South Hope
Street, Los Angeles 15, California.

STAMPS & COINS

TERRIFIC Stamp Bargain! israel—Iceland— Vatican As-
sortment- -plus exotic triangle set--also of fabufous
British Colonial Accumulation--Plus large stamp book
—All four free—Send 10¢ to cover postage. Empire
Stamp Corp.. Dept. 22, Teronto, Canada.

TRUNKFUL 25,000 Indian-Lincoln Cents mixed (from
the 1920's & some much elder). Will pack ‘grabAbag'
style, 800 mixed for $50. Sample bag of 22--$2.
Money back Guar. Mrs. Fischer, 5 Centre St., Hemp-
stead 94, N.Y.

GIGANTIC Collection Free! Includes triangles  early
United States animals. commemoratives, British Colo-
nies, high value pictorials, etc. Complete collection
plus big illustrated magazine all free. Send 5¢ for
gostadge. Gray Stamp Company, Dept. 22, Torento,
anada.

SELLING entire personal stamp collection. AN foreign.
Good condition. Assorted packets of 50—25¢ and self-
addressed, stamped envelope. Electronics World, Box
573, One Park Avenue, New York 16, N.Y.

HELP WANTED

EARN Extra money selling advertis ng book matches.
Free Samples furnished. Matchcorp. Dept. MD-61,
Chicage 32, 11

HIGH Paying Jobs in Foreign Lands! Send $2.00 for
complete scoop! Foreign Opportunities, Box 172, Co-
lumbus 16, Ohio.

JOBS abeard ships, Age 18 to 55. Experience not re-
quired. Liners, freighters, etc. For opnortunities and
guidance send $2.00. National Seataring, Box 71881,
Los Angeles 1, California.

BUSINESS OPPORTUNITIES

FREE Book ''990 Successful. Little-<nown Businesses.”
Work home! Plymouth-455R, Brooklyn 4, New York.

MAKE $25-$50 Week, clipping newspaper items for
publishers. Some clippings worth $5,00 each. Par-
ticulars free. National, 81.0G, Knickerbocker Station,
New York,

| Want A Man who wants a business of his own. | will
train you, supply the equipment, help finance you
start you rollinf. This is not a risky-get-rich-quick
scheme. It is a iegitimate business. ap exclusive pro-
tected franchise, proved successful by hundreds
throughout the country. Send name and address and
phone number. Marion Wade, 2117 North Wayne, Dept.
144M, Chicago 14, lllinois.
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AMERICA'S leading franchise firms are listed in the
new 1961 NFR Directory of Francaisors. Use it as your
guide to franchise profits. Send one dollar today.
Nationa! Franchlse Reports, ZD-528, 333 North Michi-
gan, Chicago 1

EXCLUSIVE Employment Information free. Nationwide
—Worldwide, Box 12, Detroit 13, Mich.

MISCELLANEOUS

THOUGHT books; 300 titles. Catalogue free. Truth
Seeker Co., 38 Park Row, New York

ELECTRONICS WORLD HAS

1
e

A BUYER FOR YOUR USED
EQUIPMENT OR COMPONENTS!

The 245,000 purchosers of ELECTRONICS
WORLD are always in the market for good
used equipment or components. So if you
have something to sell, let EW readers know
chout it through our clossified columns. It
costs very little: just 60¢ a woard, including
nome and oddress. Minimum message: 10

words.

For i Martin Lincoln
further | ELECTRONICS WORLD
information ! One Park Avenue
writa: i Mew York 16, N. Y.

EICO new Transistor Stereo/Mono
4-track Tape Deck
Model RP 100W

Completely arsembied, wired
and tested with heads. and
sleren recom| and siereo play-
back preamplificra.

Model RP 100K
Semti-Kit 1ncludes transport
ceompletel assembled and
teated with 3 heads: and cons
trol eleciranics, siereo recond,
and sterceo  playhack  pre-am-
lifiers in easy-fo-assenihle kit
orm
Write for full lpe:lfcahonl

TAPE STORAGE OR
CARRYING CASE
reg. 9.95, now 5.95
(Heawv construction,
waterproof vlnyl cavering.
Holds up to 24 tapes.)
reg. 2.45, now 1.4%

{Pressed cardboard, holds 10
lapei or 60 45 rpm records.)

SAXITONE RECORDING TAPE

'Oxhlu mmnmeu! not 1o rub oﬂ or l'illl‘ll(—ﬂr mnno
hack. ¢ APe urs woith ot

B 1
J whl-n you deal wllh
i the tape recorder hus:

_means eulylh K Lo us

or
ness and our
800" acetale
300’ MYLAR
200

MY .

Iznu MY Al geel.

00" \ru-m q-i’mum
12(ln MYLAR, 172 m3l (s troniz
1800" ‘acetate plasticy,
1800 MYLAR 1 mi). thick. 77 e
2\!)0' MYL VIt. uniensilized. 7%..

Q0" MYLAR, tens@ized, 77
Elu-hm Targe U sers Bven bower, PLUS POSTAGE

TA STORAGE CAN FERRO-

Unique twist-lock DYNAMICS
insures dust-free

SWETON..

TARE 4TORAMG ‘‘Bookshelf'*

Migh impact sty- t - open #nd case
rene. Ideal ship. % 3l bt

ping container. A reg. 1.28,
reg. Bo9¢ now S9¢ e now 89¢

25% off SALE 25% off
ENTIRE STOCK PRE.RECORDED MUSIC TAPES
If we do not have it we'lt order it for you

NORELCO SPEAKERS

DISCONTINUED MOOELS: Famous
9727 —sucvessor  to BTIGM  (win
cone—original  list G905, m
20.000 r,o]en usunl NET 2

NOW 1.98; nl-o 3800M, ||<l 1
16.00. usunl NET @, Hh nOw 4.95
while they last. P'LUS POSTAGE.
Other senxational sp(-nlur redue.
uunl on p firal come, 'm{ served
bas HENT FOR KI'E. \hl-R SPEC-
ll’lL\TlO\l SUEET

SAXITONE TAPE SALES
DIV, OF COMM

ELECTRONIUS,
1776 Cotumbia ld nw. Washington, D.C.

|
| JUNE 19-20

Second National Conference on Broadcast & Tele-
| vision Receivers. PGBTR and Chicago Section of
IRE. O’'Hare Inn, Des Plaines, lllinais. Contact Neil
Frihardt, Motorola Inc., 4545 W. Avgusta Blvd,,
Chicago, lll. for program details.

JUNE 26-28

Fifth National Convention on Military Electron-
ics. Sponsored by PGME of IRE. Shoreham Hofel,
Washington, D.C. Harry Davis, SAFRD, Pentagon,
Washington 25, D.C. for pragram details,

JUNE 28-30

Joint Auvtomatic Contral Conference. Sponsorad
by PGAC, ISA, AIEE, AICHE, ond ASME. Univer-
sity of Colorodo, Boulder, Colo. Dr. Robert Kramer,
Electricol Systems Lab., MIT, Cambridge 39, Moss.
for pregrom details.

JULY 10-14

Fourth Annual Institute in Technical and Indus-

trial Communications, Sponsored by and held

| at Colorado State University, Fort Collins, Colo.
Infarmation available from Dr. Hermaon M. Weis-

l man of the University.

|

JULY 16-20

1961 Music Industry Trode Show. Sponsored by
National Association of Music Merchants. Polmer
House, Chicago. Details from NAMM, ¢/o Cooper,
Burns & Golin, 203 N. Wobash Ave., Chicago 1,
linois.

JULY 16-21

Fourth International Conference on Medical Elec-
tronics & 14th Conference on Electronic Tech.
niques in Medicine & Biology. Sponsored by
IFME, JECMB, IRE-PGBME. Woldorf-Astoria Hotel,
New York, N.Y. Program information from Dr. Her-
man P. Schwan, University of Pennsylvania,
School of Electrical Engineering, Philadelphia, Pa.

AUGUST 1-3

Fourth Western Regional Meeting of the Ameri-
can Astronautical Society. Spansored by AAS.
Sheraton-Palace Hotel, San Francisco. Saunders
B. Kramer, lockheed Missiles and Space Div,,
Sunnyvale, Calif. is general chairman,

AUGUST 16-18

Second International Electronic Circuit Packaging
Symposium. Sponsored by the Department of
Electrical Engineering and Bureou of Continva-
tion Education, University of Coloroda, Boulder,
Colo. Information on program available from the
Bureow,

AUGUST 18-20

NATESA Annuol Convention. Sponsored by No-
tional Alliance of Television & Electronic Service
Associations. Pick-Cangress Hotel, Chicago. Frank
J. Moch, Executive Director, 5906 S. Troy 5t
Chicago 29, lllinois for details.

AUGUST 22-25

1961 Western Electronic Show and Convention.
Sponsored by 7th Region of IRE and WEMA. Cow
Palace, San Froncisco, Calif. Information avail-
able from WESCON, 1435 5. lo Cienego Blvd,,
los Angeles 33, Calif.
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AUGUST 30-SEPTEMBER 1

Third Annval AIME Semiconductor Conference.
Sponsored by the Metallurgicol Society of AIME
and the Southern California Section of AIME,
Ambassodor Hotel, Los Angeles. Pre-registration
with J. O. mcCaldin, 11601 Montana Ave., los
Angeles 49, Calif.

SEPTEMBER 5-8

16th National Conference of the Association for
Computing Machinery & First International Data
Processing Exhibit. Statler Hilton, Los Angeles,
Calif. B, J. Hondy, Jr., Llitton Systems, 5500
Conage Ave., Woadland Hills, Calif., chairman.

SEPTEMBER 6-8

1961 Joint Nuclear Instrumentotion Symposivm.
N.C. State College, Raleigh, N.C. Contact H. S.
McCreory, Westinghouse Special Atomic Project,
107 Terrace Court, Pittsburgh 27, on program.

Notional Symposium on Spoce Electronics &
Telemetry. Sponsored by PGSET of IRE. Albu-
querque, N.M. Progrom details from Dr. B. L.
Basore, 2405 Parsifal, N.E., Albugquerque, N.M.

SEPTEMBER 6-13

Iinternotional Conference on Electrical Engineer-
ing Education. Sponsored by ASEE, IRE, AIEE,
and Syracuse University. Sagamore Conference
Center, Syracuse University, Adirondocks, N.Y.
Infarmation fram W. R. LlePage, Syracuse Univer-
sity, Syracuse, N.Y.

SEPTEMBER 13-17

1961 New York High-Fidelity Music Show. Spon-
sored by Institute of High Fidelity Manufacturers,
In¢c. New York Trade Show Building, 500 Eighth
Ave., New York City. Show hours to be onnounced
later.

SEPTEMBER 14-15

Ninth Annual Engineering Monagement Canfer-
ence. Sponsored by PGEM, AIEE, et al. Roosevelt
Hotel, New York, N.Y. Details from H. M. O'Bryan,
General Telephone & Electronics Labs., 730 Third
Ave., New York City, N.Y,

Symposivm on Engineering Writing & Speech.
Sponszored by Philadelphia Sectian of PGEWS.
Bellevue-Stratford Hotel, Philodelphia. George
Boros, 2035 Pine St., Philadelphia 3, for program
details.

SEPTEMBER 20-21

Jaint Industriol Electronics Symposium. Sponsored
by AIEE, IRE, and Instrument Society of America.
Bradford Hatel, Boston. For infermation on res-
ervations, contact D. J. loCerda, Bodger Mfg.
Co., 363 Third St., Combridge, Mass.

OCTOBER 2-4

Seventh National Communicotions Symposivm.
Sponsored by PGCS of IRE, Rome-Utica Section.
Utica, N.Y. Progrom information from R. K,
Walker, 34 Balton Rd., New Hartford, New York.

IRE Canadian Electronics Conference. Sponsored
by Regian B of the IRE. Avtomotive Bldg., Exhi-
bition Park, Toronto, Ont. Details from A. R.
low, ¢/o IRE Canadian Electronics Conference,
1819 Yonge St., Toronto, Ontario, Conada.

ELECTRONICS WORLD

LAY
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EACH TUBE INDIVIDUALLY & ATTRACTIVELY BOXED

\‘s ‘—ksv To ORDER FR Rk“ -“\' Qty. Type Price | Oty. Type Price | Qty. Type Price
\ 0 M 024m .19 B6AXT .+ .64 24F6 .49
1AX%2 62 6BAG .90 12416 .46
1B3GT .79 6BCS 81 12AL5 .45
1DNS .55 6BC7 94 12AL8 .95
163 .19 6BC8 97 12805 .52
113 19 6806 .51 12AT6 43
1K3 .19 6BES .55 12477 .78
1LNS 59 6BF8 44 12AU6 .50
1R5 62 6BG6  1.66 12AU7 .61
155 .51 6BHG .65 I%AVS 97
174 .58 6BH8 .87 12AV6 41
’
4 57 BJ 62 12091 .75
RAD'TEL S HRST OUA“TY }Hs 50 gBKG7 .85 124%4 67
1X28 82 6BL7  1.00 12AX7 63
24F4 .96 6BN4 57 12A27 .86
3ALS 42 6BNG .14 1284 .63
3AU6 A1 6805 .69 12BA6 .50
3AVE 4N 6BO6GT 1.05 12806 .50
" 3BAG 51 6807 1.00 12BE6 .53
ONE F“I_I_ YEAR _- S, Y 3C5 54 | 6BRE 78 |  128F6 44
- 3BE6 .52 6BU8 .10 12BH7 .17
d 3BN6 .76 6BY6 54 12BL6 56
KL:1IE] 78 6BZ6 .95 12BQ6 1.06
.3BY6 .95 6BZ7 1.01 128Y7 .77
_3BZ6 .55 __6C4 43 12827 75
SERVICEMEN: Now speedy one-day service. gg?g gg gggg 12‘;’ :gg:s gg
BUY DIRECT FROM RAD-TEL! YOU'LL SAVE u n n n 'l' Ein 3056 52 6CF6 64 12CR6 B4
PLENTY. YOUR ORDER SHIPPED WITHIN LJ 30K6 60 6CG7 81 12CU5 58
24 HOURS AFTER RECEIVING AND PRO- \ o 3076 50 6CG8 7 12CU6  1.06
CESSING. RAD-TEL SELLS ONLY BRAND \ i 305 80 6CM7 66 126X6 54
NEW TUBES, NOT USED. ¥4 Bl 6CNT 65 12085 69
T™HE SIGN OF RAD-TEL'S RELIABILITY %gs gg gggg g; }ggfg ;g
GUARANTEED RAD-TEL \ e 75 [ ocus s 1204767
48Q7 1.01 6CUG I 12006 1.04
TRANSISTORS Transistors 4BS8 .98 6CY7 .M 12087 .79
1 48U8 1 6DAS 68 12DZ6 .56
Germanium § 4826 58 | _ 6085 .69 1266 .50
PNP 48177 .96 60E6 .98 12666 .54
4CS6 .61 6066 .99 12E26 .53
4DE6 .62 6006 1.10 12F8 .66
ST* AF Driver. Use as: Driver Low Power Output, 3g¥g gg gg}g gg gilgﬁ gg
Code Osc., DC Amp., Control, Test Instr., Pre-Amp., 39[: ea SAM8 79 GEUS 19 125A7M 92
Timers, Organ, etc. 5ANS .86 6EAS .79 125K76T 74
__9AQ5 52 BHSGGT .EB 1%?5!7’“ %
ST* as Converter in an American set. Use as: Con- . SAT8 .80 BI56T .51 125Q7M .
RF verter Sq. Wave Gen., RF Osc., Amp. Regen. Det., etc. C ca. gSE;A g% g:& g; }%\%GT gg
__58R8 .79 654 51 12W6 69
ST* as 455kc |F in an Amer. set. Use as: IF Amp.,
IF Grid Dip Osc., Electronic Computer, RF Osc., Switch, 49(: 5CG8 76 6SA7GT .76 12X4 .38
Amp., etc. ea, 5CL8 .76 B6SKT .74 17AX4 67
SEAB .80 6SL7 .80 _178Q6 1.09
AUTO ST**as Audio Power Output into Speaker. 90% of - gfga gg g§g; ‘752 };5‘5‘5 gg
Auto Radios so Powered. Use as Power Amp., Mobile c Q:ﬁﬂ 5T8 ‘81 A6T4 ‘09 1704 -69
OUTPUT Power Supply, Voltage Regulator, Osc, DC to DC = 5U4 ‘60 6U8 83 17006 1.06
Converters. 508 81 6VEGT 54 176 58
HI $ —— E _gVS .96 6w4 60 17W6 .70
ST**as Hi Power AF Output. Ideal as DC to DC ] ! 553 ZGB gxf ;; }3'&% lg%
PﬂwER Converter, Multivibrator replaces Vibrator supply. §1 BAB4 46 6X56T .53 1978 ‘80
/ eAcT 6 BB B0 | 2fE6 149
*SET TESTED IN AMER. TRANSISTOR RADIO OF CURRENT MFR. i =l y cal 25806 1.11
*"SET TESTED IN AMER. AUTO RADIO OF CURRENT MFR. AT 16 VOLT BATTERY SUPPLY. g:g‘; gg ;gg gg gggis gg
Rad-Tel eliminates complicated characteristics and numbers with their “SET-TESTED” Tran- 6AM6 .99 V4 69 25C06 1.44
sistors. Transistors Tested to Rad-Tel's specifications—available on request. 100% Satisfac-
tion Guaranteed. Substitute or replace with Rad-Tel Transistors on the basis of similar BAK5 95 8AUS 83 25CU6 1.11
operating characteristics . . . at Low, Low Prices. GALS 47 8AWS 93 250N6 1.42
NOT AFFIUATED WITH ANY OTHER MAIL ORDER TUBE COMPANY 6AMB .78 8805 .60 25EH5 .55
—._6AQS .53 8CG7 62 dE5LG .97
\ SEND FOR FREE TROUBLE SHOOTER 6ARS .55 8CM7 68 ‘22\2‘464 gg
GUIDE AND NEW TUBE & PARTS CATALOG o L) 4 305 5y
’ 35L6 .57
6ATS .79 8EBS 94
35w4 42
6AU4 .82 11CY7 75 3525GT .60
6AU6 52 1284 60 ISUBS ‘60
( < __6AU7 .61 12ABS .55 50C5 ‘53
4 P HENIEON 55 CHAMBERS STREET, NEWARK 5, N. J. e e = 500C4 37
TERMS: 25% deposit must accompany all orders, balance COD. Orders under $5: add §1 “EAWE 90 12866 43 s &
handling charge plus postage. Orders over $5: plus postage. Approx. 3 tubes per 1 Ib. Subject GAX4 66 12AF3 73 11723 61
to prior sale. Prices sublect to change. No COD's outside continental USA. :
July, 1961 111
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ADVERTISERS' INDEX JuLy, s

Advertisers listed below have additional information available on their products in the form of catalogues

and bulletins. To obtain more deiailed data, simply circle the proper code number in the coupon below and mail

it to the oddress indicated. We will direct your inquiry to the manufacturer for processing.

CODE NO. ADVERTISER PAGE CODE NO. ADVERTISER PAGE CODE NO. ADVERTISER PAGE
100 AES. Inc. ........ ..o, 69| 132 Hi-Mu Electronics ................ 86| 160 RTS Electronics Division ........... 9 .
101  Acoustic Research, Inc ............ 87| 133  Holt, Rinehart and Winston, Inc ..... 89| 161 RadTelTube Co .. .. ... .. .. ... ... 111 &
102 Aerovox Corporation ............... 12| 134 Hy-gain Antenna Products .......... 22| 162 Radio Corporation
103 Airex Radio Corporation ............ 106 of America .......... FOURTH COVER

Allied Radio ..................... 7] 135 Indiana Technical College .......... 81| 163 Raytheon Company ............... 93
- ﬁ”;Ed Ragloc:‘l"‘t“bb“'Tﬁ --------- 9% 136  International Resistance Company ... 15| 164  Rohn Manufacturing Company ....... 79 ¢
ntenna Specialists Co., The .......
%82 ll\‘ts:rc;fo ler?lli?nﬁga ‘.N_alt.e_r, o g; 137 Johnson Company, E. F. ............ 107} 165 Sams & Co., Inc., Howard W. . ... . 82 83
107 AUGION «ooveeennneinn. 92 , 166  Sarkes Tarzian, Inc ............... 70
138  Key Electronics Company .......... 81| 167 Schober Organ Corporation, The .. ... 78
) 168 ScottInc, HOH. ... ............... 67
}83 grigt'is’; mirl\:;ft?icggrénogrp% """"" l(l)g 139  Lafayette Radio .................. 25| 169  Shure Brothers, Inc ............... 71
110 Browning ....................... 103| 140 Lampkin Laboratories, Inc .......... Sg 170 gonotone Corp ... 24
"""""""""""" 141 Lektron ..............c.oeeelnld 171  Sprague Products Company ......... 10
111 Candee Co. ). ) 88 172 Stalngarc{ Kollsman T
e Bodic Ensineering Institute 142 McGee Radio Co .................. 72 ndustries, Inc ......... HI
e e OO LRI et 143 Mercury Electronics Corp ........., 771 173 Switcheraft, Inc ... oL 92
Hg 8?3;1::' Master gg 144 Metrex . ...................a... 79 Sylvania Electric
115  Cleveland Institute of Electronics . ... 19 %22 m:fvrvguEkIg:tgé?loTolib:chon SRR gg Products Inc ......... SECOND COVER
116  Columbia Electronics ............. 80| 147 Moss Electronic, Inc g EELEL b )
117 Commissioned Electronics, Inc ... ... 110 148 Moss Electronic. Inc ..o oo g5 | 174 Tap-A-Line Mfg. Co ..o 71
118  Coyne Electrical School ........... 98 T e 175 Telephone & Electronic Corp .......104
National Radio Institute 1 176 %eradoCCOTpany ................. g%
! g e R LELLELLLELE: 177 Texas Crystals ...................
119 Dressner ... .....civiiennnn... 8l National Radio Institute .. ... . 80| 178 Tokso Shivaurs Eiectric o, Ltd ... 35
120 EICO . 2% 149 Nacla%n:rlalﬁfgglcal Research 100 179 Transvision -............. ... 9881
121 Electro-Voice, Inc ........o....... 70| 150  National Technical Schools ... .. 3| 150 Jhiotte Lolege ..oooreiierie 105
PSR s 1 182 TwiriCon Tools 1111111110
123 Electronic Organ Arts ............. 2} 151 Oelrich Publications ... .....v... ... 98
i i . 183 L. S. Crystais, Inc ................ 97
124  Fair Radio Sates ................. 92 152  Pacific Integnatlonal College of 184 Universi¥y Loudspeakers, Inc ....... 14
A Artsé & Smenceé ....... SR 1(2)3
G & G Radio Supply Co ............ 108 15 aco Electronics Company, Inc ... ... ) ] :
%52 General Eltlzctricpgoympany .......... 61| 154 Peak Electronics Company .......... 84| 185 Valparaiso Technical Institute . ...... 102
127  General Etectric Company .......... 21| 155  Pearce-Simpson, Inc ......... .. 97
128  Globe Electéoni%s o {85 }2? 'l:!n:co Tf%cr;)nog)gﬁcatl Center ......... 1852; 186 Winegard €O ... vuvvnanrenannnnns 18
129  Goodheart Co., R.E, ............... icture Tube Outlet ... ... ........
130 Grantham School of Electrenics .. ... 5| 158 Piatt Electronics Corp ............. 68 )
131  Heath Company ............... 62, 63| 159 RCA Institutes, Inc ........... 16, 17| 187  Xcelite. Inc ... viiniainnus 8

e e e o e
The coupon below can also be used to obtain additional information on the new
product items shown on pages 99 through 107 as well as on the ads as listed above.

w Make sure
that your

name and address

VOID 3 NAME _ S — EE———

e e ey T T T T T T T T I T I YT L YT L AT TIT]

]
i AFTER STREET NO. o e are printed clearly.
: JULY 31, 1961 Ty , _ ZONE.___ STATE. - I
: 100 101 102 103 104 105 106 107 108 102 110 111 112 113 114 115 116 117 118 119 EI_ECTRUNICS )
: ADVERTISED 120 121 122 123 124 125 126 127 128 129 130 131 132 133 134 135 136 137 138 139
140 141 142 143 144 145 146 147 148 149 150 151 152 153 154 155 156 157 158 159
PRODUCTS 160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179 WURI_D
180 181 182 183 184 185 186 187 188 189 190 191 192 193 104 195 196 197 198 199
(SEE INDEX ABOVE) 200 2C1 202 203 204 205 206 207 208 209 210 211 212 213 214 215 216 217 218 219

READER
SERVICE

220 221 222 223 224 225 226 227 228 229 230 231 232 233 234 235 236 237 238 239

NEw PRODUCTS 1 2 3 4 s 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40

i & LITERATURE 41 42 43 44 45 46 47 48 49 S0 51 52 53 54 55 56 57 58 59 60

{ mai 1o ELECTRONICS WORLD p.o. sox 212 ovcare omsee ) COUPON
VILLAGE STATION NEW YORK 14, N.Y. OF ITEMS REQUESTED

12 Printed in U.S.A. ELECTRONICS WORLD
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Standard Made It...

STANDAR
N

3115—[! Plus Parts ... $13.50 Maximum Total Cost

6 Months STANDARD has maintained uniform

mounting centers for the last 13 years.
GUAR AN T E E Over 509, of the TV sets in existence today
have STANDARD tuners—in the case of
most other tuners one of the 8 STANDARD
replacement models can be easily adapted
or will fit directly in place of these units.

All STANDARD replacement tuners
carry a 12 Month Guarantee.

SEE YOUR AUTHORIZED
STANDARD DISTRIBUTOR

IN TV IT'S Stacdar A,

MORE PROFIT FOR THE SERVICE DEALER : GREATER CUSTOMER SATISFACTION
GUARANTEED BY THE WORLD'S LARGEST TV TUNER MANUFACTURER

standard k_ollsman INDUSTRIES INC.

FORMERLY STANDARD COIL PRODUCTS CO., INC.,, MELROSE PARK, ILLINQIS
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A SPACE-AGE BATH FOR ELECTRON GUNS
Another RCA Precaution Against Picture Tube Callbacks

Superior TV picture tube quality depends largely on an electron
gun that is precision-made and clinically clean. RCA assures the
cleanest guns possible in Silverama Picture Tubes by employing
the costly space-age technique of ultrasonic cleaning: scrubbing
gun mounts with high-frequency vibrations in a super-wet deter-
gent to remove even microscopic foreigr particles.

In this and every respect, RCA Silverama Picture Tubes are
built to the highest standards of the picture tube industry. They

Guns emerging from ultra-
sonic cleaning tank. Still in
the same tray, they are
placed immediately in the
radiant drying oven shown
in the photograph at right.

contain an all-new electron gun, all-new parts and materials ex-
cept for the envelope which is used.

These extra precautions help substantially to reduce trouble-
some “in-warranty failures” and costly callbacks. So give yourself
the advantage of selling the best name brand picture tube: RCA
Silverama. It’s now merchandised in an attractive, distinctive new
package and is competitively priced with other leading brands of
picture tubes, See your Authorized RCA Distributor this week.

Gun mounts are dried for
one hour at 150°C (302°F.).
Then, super-dry and super-
clean. they are taken out
for final processing in our
dust-free "White Room®'.
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RCA ELECTRON TUBE DIVISION, HARRISON, N. J,

The Most Trusted Name in Electronics
RADIO CORPORATION OF AMERICA

®

www.americanradiohistorv.com


www.americanradiohistory.com
www.americanradiohistory.com

