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Where You Train Is
As Important As Your
Demsmn To Train

Electronics is a growing and
expanding industry. That’s
why so many ambitious men
are deciding to train for ca-
reers in this exciting field.
They recognize the opportu-
¥ nities to advance and pros-
per. But, where a man trains
and how the school of his

e choice teaches Electronics
. how it encourages s him to reach his goals and realize his
1b1t10ns . . is most important to his success.

is is a fast changing world. A school offering Electronics
urses must keep pace. That’s why NRI—with nearly 50 years
specialized experience—now offers eight choices of training
thin the one field of Electronics. Select the course of most
erest to you and receive the kind of home-study training that
epares you for a specialized career. NRI’s large staff of
scialists is always on the job keeping course material up-to-
te ... helping you earn your way while training . . . assisting

u with job placement when ready. In short, whatever branch
Electronics you select, NRI is qualified through v “%o

NHSC

owledge and experience to help you grow.

'ECIAL TRAINING EQUIPMENT INCLUDED

RI ““learn by practice”
sthod is the time-proved
ly to learn easier, faster, |
tter. Most NRI courses in-
1de—at no extra cost—spe-
!l training equipment to give §#
op and laboratory experi-
ce in your own home. All
uipment is yours to keep. 3
Projects you build, experi- [
:nts you perform, make :
31 lessons come to life. Complex sub]ects e interest-
3, easy to grasp. Your first projects are measuring voltage
d current in circuits you build yourself. You use a Vacuum
be Voltmeter which you construct. Later on, you progress
o more involved experiments. If you like working with your
nds, you’ll enjoy learning Electronics with NRI.

{E PROVEN WAY TO BETTER PAY

st of all, NRI provides training right in your own home and
your spare time. No time wasted getting to school. You fit
tdy hours to your own schedule. You go as fast or as slow
you like. Check the training of most interest to you; cut out
d mail the postage-free card now. Read about Electronics
portunities, NRI courses, the NRI trial plan, convenient

ms.

America’s Oldest and Largest Radio-TV
Electronics Home-Study School

N—‘
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INDUSTRIAL ELECTRONICS

Learn Principles, Practices, Maintenance of Electronic
equipment used today in business, industry, defense.
Covers Electronic controls and measurement, compu-
ters, servos, telemetry, multiplexing, many other sub-
jects.

RADIO-TELEVISION SERVICING

Learn to service and maintain AM-FM Radios, TV sets,
Stereo Hi-fi, PA systems, etc. A profitable, interesting
field for part-time or full-time business of your own.

COMPLETE COMMUNICATIONS

A comprehensive training course for men seeking ca-
reers operatm" and maintaining transmitting equlp-
ment in Radio-TV Broadcastmﬂr or mobile, marine,
aviation communications. Prepares you for FCC Li-
cense.

FCC LICENSE

Prepares you quickly for First Class License exams.
Every communications station must have one or more
FCC-licensed operators. Also valuable for Service Tech-
nicians. You train at home.

MOBILE COMMUNICATIONS

Training in installation and maintenance of mobile
equipment and associated base stations like those used
by fire and police, taxi companies, etc. Prepares you for
First Class FCC License exams.

MARINE COMMUNICATIONS

Shiphoard transmitting equipment, direction finders,
depth indicators, radar are all covered in this course.
You prepare for your First Class Radiotelephone Li-
cense with Radar Endorsement.

AVIATION COMMUNICATIONS

For men who want careers working with and around
planes. Covers direction finders, ranges, markers, loran,
shoran, radar, landing systems, transmitters. Prepares
you for FCC License exams.

MATH FOR ELECTRONICS

From basic arithmetic review to graphs and electronic
formulas in one complete “short course” package of
five carefully prepared texts. Quick, complete and low
in cost.

‘ MAIL POSTAGE-FREE CARD NOW



Complex? No!
BELDEN designs *
\

| this Beldfoil* instrumentation cable
is a typical example

027 insulated, Isolated, Color Coded,
and Beldfoil Shielded Pairs

‘®Drain Wire
® Double Beldfoil Shield Overall
@ Polyvinyl-Chloride Jacket

Folded Foil

Individually insulated ard colér coded pairs
Mylar Tape

are protected by a Mylar** tape insulation

under a wrapped Beldfoil shield. An overall &
Myla-tape adds the final measure of isolation. §
Each pair has its own stranded tinned copper [ pe== Craln Wire
drain wire for shield grounding.

Aluminum Foil
Insulated Conductors

*BELDFOIL shielding is a lamination of

Belden engineers have designed thousands of Beldfoil shielded —7Feoro stieling is a lamination of
cables similar to this one..special inStrumentation, Strain gauge, oo e e et
5 . andis usually lowerin cost. For multiple-
and control cables. They can and will design a smaller cable to re-  paired cabies with each pair separately
. . shielded, the Mylar is applied outside
duce the size of your product..a less complicated cable that will o with an inward folded edge. This gives
100% isolation between shields and ad-

; [ £ jacent pairs.

Write Belden Manufacturing Company,
415 South Kilpatrick Avenue, Chicago
80, for data sheet on Beldfoil shielding.

Belden

WIREMAKER FOR INOUSTRY

*Belden Trademark Feg. U.S. Pat. Off. **du Pont Trademark SINCE 1902 — CHICAGO
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The Quality . . . Features. ..
Engineering Excellence
You Expect from Scott

at Unexpected
Prices!

Scott
FM Stereo
Tuner Kit

$109.95

From the famous Scott enginzering
laboratories . . . an amazing low priced
FM Stereo tuner kit that performs like
higher priced Scott units. All the exclu-
sive Scott features you want and need are included: “Time-
Switching’ multiplex circuitry, Wide-Band design, Sonic Monitor
stereo indicator, precision tuning indicator, and separate level
controls for perfect channe! balancing. Scott enginears used new
Space-Age compactron circuiiry to assure perfect performance at
this remarkably low price.

Like all Scott kits the new Model LT-111 comes with an exclusive
full-color instruction bock to meake construction absolutely fool-
proof. The high conductivity copper RF front end is pre-wired and

-30-Watt Sterea
Amplifier Kit

S

Imagine! A stereo amplifier kit . . . from
Scott, the quality leader . .. at less than
$100! This superb 30-Watt stereo am-
plifier has all of the most needed Scott
features: dual tone contrcls, -ape monitor, front panel stereo head-
phone output, derived center channel output, all-aluminum chas-
sis, scratch filter, stereo balancing, and loudness-volume control.
Unique Scott output circuitry delivers full power down to the low
frequencies where power is really needed and where most moder-
ately pricea amplifiers fa | tc meet their published specifications.
That is why the new Model LK-30 will drive most inefficient
speaker systems to full room volume.

Like Scott's new tuner kit, the LK-30 utilizes a full color instruction

$99.95

aligned at the factcry. All wires are pre- szeee book, Kit-Pak container, and all the Scot-
cut and stripped. Scott's amazing new %Jﬂ ( !' I \l I ® kit Teatures the experts recommend so
Align-A-Scope lets you align each sec- | . highly. Its performance will astound youl

tion of the tuner perfectly without special
instruments.

Specifications: Usable Sensitivity 4.0 uv;
Signal to Noise Ratio 55 db; Harmonic
Distortion 0.89%; Drift 0.02%; Capture

H.H. Scoft Inc., Dept. 160-4. 111 Powdermill Rd., Maynard, Mass.
Rush me complete details on your new budget priced FM Stereo
Tuner and 30-Watt Stereo Amplifier kits.

Sgecifications: Power Rating (IHFM)
30 watts; Power Band (IHFM) 25-19,000
cps; Distortion under 0.8%, Hum and
Noise —70 db, Frequency Response

4 i T A NAMERAr e g ogsmee: A s o s g P owews W A, . s normal listening levels) 20-20,0C0 cps
Ratio 6 db; Selectivity 32 db; I.M. Dis- Name : , (i1 s LSt o ot
tortion 0.3% (CCIF); Separation (1 K&) | ayqress . 15w x 5 x 13 4d.
over 30 db. Dimersions in accessory | O TTTTrrrrorororrrrereTene ) "
case: 164w x 54h x 13)4d. CItY et Zone...... State........... Available early in March.

Available early in April.
Prices slightly higher west of Rockies. Subject to change
without notice.

Include names of interested friends and we will send them details, too.

Export: Morhian Exporting Corp., 458 Broadway, N.Y.C.
Carada: Atlas Radio Corp., 50 Wingold Ave., Toronto
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Electronics in Banking Ken Gilmore

Nearly 7090 of all business and personal checks bear the small mag-
netic numbers on the lower edge indicating they can be handled on
electronic accounting equipment. Here is how this system operates.

Coil-Winding Nomogram A. L. Teubner
Recent Developments in Electronics

Music/Speech Discriminator Frank D. Gross
Construction of device that pusses music but rejects speech. May be em-
ployed to provide steady background music for listening or recording.

The Hall Effect John R. Collins

Thanks to new materiuls, « curious effect of « magnetic field in « cur-
rent-carrying conductor, long knoten, is now finding nany epplications—
in gaussmeters, ammeters, multipliers, generators, and other devices.

Compact 6-Meter Transceiver
Melvin Leibowitz, W3KET & Charles Pappas, W3TND

An ecasy-to-budld Sacatt hean rig for use either in the shack or car.

Ford Transistor Ignition System J. Oldham

Awthoritutive article from Ford's Ignition Products Engineering Dept. on
the company’s “Perma-Tuned” system introduced in some 1963 models.

New Citizens Band Circuits Len Buchwalter

This month the circuits discussed include the “Poly-Comm 23 Spec-
trammatic” tuning system, the Communications, Ine. “SpeakEasy™ modu-
lation booster, and the Metrotek “Monocall” selective-calling unit.

Simplified Audio Impedance Matching James E. Pugh, Jr.
Toshiba Transistor Substitution Directory

Solid-State 3-Channel Color Organ Donald Lancaster

Construction of « high-power display device that will change color intensi-
ty and hue when connected to the owtput of « high-fidelity: amplifier.

Microphone Volume Control Art Trauffer

For the Record (Editorial) W. A. Stocklin
stid-Biltion Electronics Market in 1963

EW Lab Tested
Heathkit 4822 “Profile” Spealeer System
Fisher FM-20003 Stereo Tuner

Mac’s Electronics Service John T. Frye

Report on New Test Equipment (EW Lab Tested)

Fisher 300 Mudtiplex Generator
RCA WE954 1 .0OM, Dynamic Demonstrator

MONTHLY FEATURES

Coming Next Month. .. ..... 6 Electronic Crosswords. ..... 63

Letters from Our Readers. .. .12 Technical Books.......... 82

Reader Service Page. . ... .. 21 Radio& TV News.......... 84
New Products and Literature. . . .87
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THIS MONTH'S COVER sym-
bolizes the operation of the
Magnetic ink Character Rec-
ognition system now being
widely used by banks to
help them handle 13 billion
checks a year. Shown at the
right is the magnetic-head
assembly of an IBM reader-
sorter. The checks, with the
special numbers imprinted
on them in magnetic ink, are
transported through this as-
sembly. One head magnet-
izes the numbers and
another head reads these
numbers. The checks are
then sorted automatically by
the machine for further
processing. For complete
details, see page 29.
(Cover by George Samerjan)

-D4
M,
2 Tz
) A N
% &

Hing O

Publisher
PHILLIP T. HEFFERNAN

Editor
WM. A. STOCKLIN

Technical Editor
MILTON S. SNITZER

Service Editor
SIDNEY C. SILVER

Associate Editor
P. B. HOEFER

Editorial Consultant
OLIVER READ

Industrial Consuitant
WALTER H. BUCHSBAUM

Art Editor
MILTON BERWIN

Art and Drafting Dept.
J. A. GOLANEK

Advertising Sales Manager
LAWRENCE SPORN

Advertising Service Manager
ARDYS C. MORAN

3



Only Sylvania receiving tubes

b =4 SYLVANIA
3§ ' hFhFhF | ¢ s :ECTRON!C TU3E

ELECTRONIC TUBE

- LIFE-BOOST" CATHODE.....a big bonus in tube quality

Sylvania’s exclusive LIFE-BOOST Cathode is putting new life into tubes —and sales. This latest evidence of
Sylvania leadership in tube technology offers benefits you can really <ell: it virtually eliminates performance ~
slump, a major cause of profit-stealing callbacks. Besides stability, it produces significantly better tube life and

uniformity. More than 90 types already have LIFE-BOOST, witk more on the way...and it's being heavily promoted
in national magazines and by mail. *rademar

4 ELECTRONICS WORLD



give you these 2 big bonuses:

Cn W : N
5/America’s Most Valuable Stamys

*

THE SPERRY AND HUTCHINSON COMPANY
ESTABLISHED 1096

Here's another big reason to go with Sylvania. S&H Green Stamps, exclusive with participating Sylvania Distribu-
tors, are given free to dealers with the purchase of Sylvania receiving tubes. They add up fast, esoecially when
they're combined with stamps from the grocer and other merchants who give S&H Green Stamps. And the family
can select gifts from a 144-page S&H Catalog full of everything from home furnishings to furs.

SYLVANIA &5

GENERAL TELEPHONE & ELECTRONICS (oa3)

April, 1963 CIRCLE NO. 153 ON READER SERVICE PAGE




you
can play
your records

or automatically

and enjoy the same quality you associate with
turntables that can only be played manually.

The Benjamin-Miracord is fundamentally a
quality instrument—designed and constructed
to highest quality standards. Its components
are those characteristic of the finest record
players: sclid, die-cast, dynamically balanced,
12-inch turntable; precision-machined, mass-
balanced transcription arm; and choice of
either high-torque, 4-pole induction motor or
the famous Papst hysteresis motor.

Yet, the Miracord can play single records
automatically as well as manually, or you can
play up to 10 records in automatic sequence.
The automatic action of the arm is actually
more precise and more gentle than by hand.

See and hear the Benjamin-Miracord perform
at your hi-fi deater. Model 10 with 4-pole induc-
tor motor, $89.50; Mode! 10H with Papst hys-
teresis motor, $99.50 (complete with arm but
less cartridge and base). For catalog, write to:
BENJAMIN ELECTRONIC SOUND CORP.
80 Swalm Street, Westbury, L.I., New York

Sole U.S. Distributor of Electrnacustics Record Playing Components

B S N

MIRACORD |

-_—

BENJAMIN |
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NEXT
MONTH

SPECIAL FEATURES
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Recording-Storage Tubes & Their Applications — Alvin S. Luftman, product-line manager of
Raytheon’s Display Devices Operation, discusses the operating principles and uses of these
special cathode-ray tubes in which visual information is written in the tube, stored, and read
either instantaneously or after a period of time. Such devices are currently being used in
bright-dispiay radar presentations for harbor and air-traffic control.

Latest Advances in Touch Control — New circuits that switch at the touch of the finger are
gaining popularity. C. E. Atkins of Tung-Sol describes how balanced neon oscillators in com-
bination with solid-state switching devices permit equipment to be operated by means of body
capacity. Circuits will handle 30-40 watts directly or more power, via relay, for industrial use.

HOW TOUGH ARE THE PROPOSED

CB REGULATIONS?

There has been a lot of talk about pro-
posed changes—and some users feel they
will be deprived of their “rights.” R. L.
Conhaim takes the opposite view and
points out the important advantages that
can accrue to all legitimate CB users un-
der the new rules.

HYSTERESIS-LOGP PLOTTER

Construction of a handy device which,
when used in conjunction with a scope,
permits the display of comparative
measurements involving the quality of
laminations used in transformers and in-
ductors.

14-WATT TRANSISTOR HI-FI AMPLIFIER
You can build this compact, output-
transformerless amplifier at moderate

cost, using readily available parts. It will
deliver medium power at low distortion.

DIRECTORY OF JAPANESE RADIO

IMPORTERS AND MANUFACTURERS

An alphabetic listing of brand-names
plus information on the importer and/or
manufacturer of most Japanese transis-
tor sets to be found on the U.S. market.

TUNABLE PHASE-SHIFT AUDIO FILTER

If you are having trouble copying one
station out of the many presently crowd-
ing the amateur and comimercial bands,
butlding this accessory may solve your
problems.

All these and many more interesting
and informative articles will be yours in
the MAY issue of ELECTRONICS
WORLD ...on sale April 18th.
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IN THE MISSILE PROGRAM at Vandenbery Air Force Dase is CRET graduate Robert
N. Welch. Moving ahead rapidly since enrolling with CREI, he is now a Philco TechRep
Engineer and section leader in the Precision Measurement Equipment Laboratory

If you are employed in electronics

WE WANT TO SEND YOU THE FREE BOOK

that started this man on the way to a rewarding career

Today Robert N. Welch has a well-paying, exciting posi-
tion in space age electronics. But he held a routine job
when he sent for our free book, “Your Career in Elec-
tronics and Nuclear Engineering Technology’.

From this 58-page book, he discovered the real reason
why some men move ahead in electronics while others
stand still. He learned the vital importance of advanced
knowledge of electronics to a man who cannot be satisfied
with an uninteresting, low-paying job. He found out why
CREI Home Study Programs are recognized by leading
organizations as particularly effective preparation for a
career in advanced electronics. Mr. Welch is just one of
thousands of men in every phase of electronics who
profited from reading this book. Send for free copy. Use
coupon or write: The Cupitol Radio Engineering Institute,
Dept. 1104A, 3224 16th St., N.W., Wash. 10, D. C.

", |
'\1 E B E ﬂ Founded 1927

L ): ACCRED!ITED MEMBER OF THE NATIONAL HOME STUDY COUNCIL '

.2 The Capitol Radio Engineering Institute
Dept. 1104A, 3224 Ssixteenth St.,, N.W., Washington 10, D.C.

Please send me FREE book describing career opportunities and
CREI Programs in advanced electronics. I am employed in electronics [
and have a high school educatien.

Employed by.. .

Type of Present Work ... ... = S
Check: [ Home Study [ Resiaence School [J G. 1. Biil 38




The pure sound of Grommes. For the
truly discerning . . . for those who appre-
ciate the finer things in life. Hi-fidelity
stereo of incomparable quality —sensibly
priced.

i
]
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Model 502M 30 wati FM-AM stereo receiver. Inte-
grated multiplex tuner—stereo ampllflers magic
bar indicator. 4! ..$239.95
Mode! 500M 70 watt FM AM sterec receiver with
exclusive Stereo Sentry to indicate stereo broad-
casts (pictured below). ..$299.95
Write GROMMES
Division of Precision Electronics, Inc.,
9101 King St., Frankiin Park, IIl.

gfusﬂz med

sets the
scene...

3

NOTHER year has passed, and

once again, the electronics industry
has achieved an unbroken record of
vearly sales increases since 1949. The
Electronic Industries Association ac-
cumulated sales volume in 1962 showed
an increase of 2.8 per-cent over the pre-
vious vear. There seems little doubt,
particularly after President Kennedy's
recent State of the Union Message in
Congress, that 1963 will show a further
increased dollar sales volume. EIA’s
predictions are that the electronics in-
dustry will reach $15.1-billion in 1963,
which will make it the fourth largest in
our countrv.

It is interesting to note that the gov-
ernment’s military expenditures for elec-
tronic equipment in the coming vear
are expected to reach an all-time high
of 39-billion, which is almost 60 per-cent
of the total U.S. electronics output. (See
Table below).

Unit sales of transistors will, accord-
ing to L. Berkelev Davis of General
Electric, increase to between 280 million
and 310 million transistors. However, as
Mr. Davis pointed out, if current price
trends continue and the product market
continues to change as it has over the
last mouths, industry’s dollar volume
from sales of transistors will do well to
equal the $289-million figure of 1962.

Sales of integrated semiconductor cir-
cuits can be expected to increase dra-
matically in 1963. Although last vear’s
sales were below $3-million, the current
interest displaved by users indicates that
a market between $10-million and $20-
million is expected to be realized by the
manufacturers of these devices for 1963.

The coming vear should also see a
contimued healthy growth in the markets
for semiconductor rectifier devices. It is
expected that there will be a $20-million
increase over the 1962 volume of $166-
million.

Although written off many times by
a number of industrv forecasters because
of foreign competition and displacement

--. for the Record

-~ .

By W. A. STOCKLIN

Editor

$15.1-Billion Electronics Market In 1963

receiving tube industry continues to he
a major segment of the electronic com-
ponents industry.

Depending on the strength of the
general economy, 1963 factory sales
may be as high as $230-million to $270-
million, This compares with a $2953-
million sales volume in 1962. According
to Gereral Electric, 9.7 million TV pic-
ture tubes will be sold domesticallv. The
total market should he about $221-
million.

According to Ross D. Siragusa of Ad-
miral Corporation, 1963 television sules
should be in the neighborhood of 6 mil-
lion black-and-white and 700,000 color
sets. Admiral alone expects to produce
100,000 color sets in 1963.

Although the industiial electronics
market is not as impressive todav as the
government and military aspects of our
industry, it is still viewed as an area that
will offer the greatest potential for ex-
pansion during the coming vears. As
pointed out by Charles . Horne. Presi-
dent of EIA, the profit ratios seem to
be much brighter in this area when com-
pared to the other segments of onr in-
dustry. It seems quite cbvious that our
accelerated government and military ex-
penditures will certainlv bring mounting
presswres for profit controls and restric-
tions upon the decision-making powers
of companv managements.

While signs point to a prosperous
1963 and a progressive future, one seri-
ous problem still exists within the in-
dustry. There is a greater need for qual-
ified electronics engineers and techni-
cians than existed a vear ago. A down-
trend in the supply of trained technical
personnel has continued now for quite
a few vears and there are no signs that
this will change. Unfortunately, there
are less engineering students gradnating
from our colleges today than in the past.
It has been estimated that bv 1970 there
will be a shortage of 24 million elec-
tronically oriented technicians, not to
mention the shortage of engineering

by semiconductor devices, the domestic  personnel. A
‘ 1962 1963
| Consumer $ 2.3-billion $ 2.5-billion |
Industrial 2.4-billion 2.7-billion
| Military 7.6-billion 9.0-billion
| | Replacement .&-billion .9—bi|lior1
Total $13.1-billion $15.1-billion J

ELECTRONICS WORLD
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GRANTHAM GRADUATES DISTINGUISH THEMSELVES...

Based on the results of a recent survey of Grantham graduates (1957 to 1960), we find that we have trained
a pretty distinguished group. Their approximate average annual income is $7,000.00 (spectacularly above
the National average). We are justifiably proud of this and of the fact that our graduates are employed by
virtually every major electronics firm in the country. To learn more about our training, simply complete and
send us the coupon which appears below. Meanwhile, you might like to read the representative response to
our questionnaire which follows:

[

GRANTHAM GRADUATE QUESTIONNAIRE

1. Where ave vou currently employed? I am now employed by Edgerton, Germeshausen, & Grier, Inc,
2. What position do you hold? I am an electronics technician in the communications branch.

What is vour annual income (approximatzly)? My annual income here is approximately $10,000, This
consists of $6,500 base pay, and the remaining $3,500 in field bonuses and overtime,

4. What influence (if any) did Grantham training have on vour job?
a. 1s the work you are doing different from what it would have been if you had not taken the Grantham course?
Although without the Grantham School training I would still be working as a technician, I would not
be working in the "Comno" section; nor would I have been able to acquire my previous position as a
microwave transmission technician with the American Tel % Tel Co.

b. If yvou are in the same type of work as before vou took the Grantham course, have you advanced your position,
salary or prestige due to the course? I feel that my "first phone” (a result of your training) is
the main factor which enables me to do more technical work at a higher rate of pay (and enjoy the
added responsibility, etc.) than men with much more age and experience. To say that my position,
salary, and prestige have been advanced due to your training would be a gross understatement!

5. Would you recommend our course to someone wishing to begin or advance in electronics? I most certainly
would (and in fact have) recommended your course to anyone who desires to learn or advance in elec=
tronics. 1 was amazed that such a complete study of electronics, covering things in such detail
that those with previous education and/or experience could still learn a lot and yet those with
absolutely no such education or experience could understand it completely, could be presented in
such a short time.

6. Do you have any suggestions as to how our training might be improved? I have no suggestions as to
improving your course; it seemed 100% 0.K. to me, so I'1l use this space to put a feather in the
cap of your Seattle instructor, Mr. Robert Genn. Not only is Mr. Genn a very competent instructor,
but he is also one of the finest individuals I have ever had the pleasure of meeting. At all times
he displayed a very personal relationship with each student, displayed almost impossible patience
trying to get a point through our sometimes thick skulls, and displaying true concern as to our
success in both the F.C.C. exams and in our futures in electronics. I am sure that any student
who attended your Seattle school left, as I did, with a warm spot in his heart for Mr. Genn and
for Grantham School. He is truly a credit to yocur organization.

Would you like to have a complimentary copy of the new Grantham lesson on transistors?

I would appreciate a copy of your new lesson on transistors.

May Grantham School use the forcgoing information {or a specified part thereof) for promotional purposes?
lou may use the statements in this questionnaire as you like. I am very pleased that you asked
my opinions and I grant permission to use them as you please. I would, in fact, be proud to
recommend your school in any manner that I could.

~J

o]

511-1“0*13_'(’42«;:.‘ ‘(,' *{_f AL%Q,___/_..___ Date: QAM?_,Z{’ [7E3
7/

GRANTHAM SCHOOL OF ELECTRONICS, 1505 NORTH WESTERN AVENUE, HOLLYWOOD 27, CALIFORNIA

(Mail coupon for complete details)

ITED s, To: GRANTHAM SCHOOL OF ELECTRONICS
i $ % NATIONAL HEADQUARTERS OFFICE
B, NHSC g 1505 N. Western Ave., Hollywood 27, Calif. 363D
E g
e, lg‘ 4 Upon receipt of this coupon, the School will send complete
A M 2 details by return mail. There i1s no obligation, and no salesman
oy g1t will call. (Please indicate the division of the School in which

you are interested.) :
l
l

Train through Home Study or at one of our four

|
|
|
SCHOOL OF ELECTRONICS : M i [ KR (s oy R il
|
|
|

Name Age
convenient resident locations shown below:
Address e
1505 N. Western Ave. 408 Marion Street 3123 Gillham Road 821-19th Street, N.w. |
Los Angeles 27, Calif. Seattie 4, Wash. Kansas City 9, Mo. Washington 6, D. C.
" ) I City State l
{(Phone: HO 7-7727) (Phone: MA 2-7227) {Phone: JE 1-6320) (Phone: ST 3-3614) — e o e . e e o —— — — —
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amazing color-coded system pinpoints

® individual COLORGRAM CHARTS highlight specific TV receiver functions @ RAPID REPAIR MANUAL

Complete
Colorgrams
Service- Pak
ol B+ COLORGRAM GENERAL ELECTRJC'I vV »
§ 5 B+ DISTRIBUTION FOR HORIZONTAL COLORGRAM
MULTIVIBRATOR & OUTPUT IN COLOR

L 8 Vie
B e by et B+ BOOST PIN

F251

Designed
By Leading
Authorities

Paul B. Zbar,
head of elec-
tronic dept.
Voorhees
Technical
Institute, and
Robert Cornell,
former techni-
cal editor of
Electronic
Technician
Magazine.

e ;‘
Resi¥c2s3 S |

I/2 €CG7 i
t—ORIZ' L=

VIZA

DO NC

M3AS!

2

3+ BCOST

N :
®r952 —COLCAGRAMS 1N}

*Trademark registration pending
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LORGRAMS

hard-to-find components, conductors

® COLOR-KEYED MASTER SCHEMATIC
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COLORGRAM Charts (see sample on left hand
page) are the key to a remarkable new
method designed to help you isolate TV re-
ceiver difficulties in less time and with less
effort than has ever before been possible. The
COLORGRAM system simplifies the use of any
repair procedure you normally use.

EACH COLORGRAM CHART SHOWS
SEPARATE CIRCUIT SECTIONS

Each coLORGRAM Chart is clearly color-coded
to show signal-flow and continuity as dis-
tinctly as the color-marked route on a road
map. Each COLORGRAM Chart shows test
points and voltages. The entire ground con-
ductor is shown in its own distinctive color
throughout all the COLORGRAM Charts. Every
component in the circuit is clearly identified,
and its relationship to other components
made readily recognizable.

There is a COLORGRAM Chart (like the sample
shown) for each of these TV receiver funec-
tions: IF, Video, Audio, Vertical and Hori-
zontal, (showing sync and sweep circuits),
B+ distribution and AGC circuitry.

COLORGRAMS ISOLATE TROUBLE AREAS

Each coLorGraM Chart enables you to color-
shoot with little or no reference to schematic
or manual. If you have a video problem, refer
to the Video cOLORGRAM Chart—audio prob-
lem, the Audio COLORGRAM. The circuit is
conveniently color-coded, localized and iso-
lated. Even when a signal leaves the board
and then returns, components and signal
path are clearly indicated. You can concen-
trate on that small portion of the set most
likely to be the cause of trouble. There’s no
time wasted working back and forth between
schematic and set looking for test points —
wading thru superfluous information—iden-
tifying components incorrectly.

o all based on original TV manufacturers’ data

SPEED PRINTED CIRCUIT SERVICING

Where receivers use printed circuits, each
COLORGRAM Chart represents the actual sig-
nal conductor pattern of the specific PC
board, exactly as you see it in the set. Colox-
coding helps you easily concentrate on the
signal flow of interest. And each component
is clearly located and identified.

COLOR-KEYED MASTER SCHEMATIC
IDENTIFIES COLORGRAM CHART AREAS

Easy-to-read schematic, provides an overall
view of the receiver circuit. Shows the Tuner,
IF, Video, Audio, Vertical and Horizontal
sections, color-keyed to the colors used in
individual coLORGRAM Charts. Also includes
test points, waveforms, voltage, resistance,
capacitance, practical alignment data, etc.

1 [t

RAPID- REPAIR MANUAL CONTAINS
PRACTICAL SERVICE DATA

This effective guide to the use of the COLOR-
GRAM System contains original manufac-
turer’s service notes, special instructions,
circuit modifications, parts list and parts
numbers. Includes Pictorial Tube and Com-
ponent Location Charts, Tube Failure Guide.

COLORGRAMS can help you with your TV repair problems—ACT TODAY!

Dept. EW-4

Plcase send me:

get the

~COLORGRAMS INC.

Division of TVDevelopment Corp.

469 JERICHO TURNPIKE
MINEOLA, NEW YORK

( ) Free cross-referenced COLORGRAM catalog.
( ) Name of nearcst Colorgram distributors

(please print)

NAME
f-'ﬂ'lﬂ rgram COMPANY
story JEN

ZONE STATE

use this coupon

( ) TV technician (

Please fill in this information. My occupation is:

) Engineer (
CIRCLE NO. 111 ON READER SERVICE PAGE

) Hobbyist () Other_ _

(please sp'ecify)



Becauce you've got to
GEE it ~ to BELIEVE it
- - -we will eend you
a FREE gample!!!

DRY TRANSFER TITLES
FOR PROTOTYPES AND
ELECTRONIC PANELS

Imagine lettering that transfers DRY to
almost any surface — paper, wood, glass,
metal, plastic — with just a qwck light
pressure' Not just any lettering but the
finest, most meticulous lettering in the
world transfers from the carrying sheet
to your prototypes, electronic panels, or
engineering drawings.

NOT A DECAL—NO WATER—NO TAPES
NO SCREENS — GOES ON INSTANTLY
JUST PRESS AND IT'S THERE
MAKES PROTOTYPES LOOK LIKE
FINISHED EQUIPMENT!
Complete “Instant Lettering” Title Sets
contain 24 sheets with thousands of pre-

set words and phrases researched to give
you the greatest variety and flexibility.

No. 958—Black
No. 959—White

$4.95
.......................................... 4.95

Now in stock of Allied, Lafayette, New-
ark, Harvey Radio and other selected
electronic distriburors.

WRITE - WIRE - PHONE FOR FREE SAMPLE!

THE DATAK CORPORATION

63 71st STREET GUTTENBERG, N. J.

N.J. 201~UN 4-6555 N.Y. 212—LA 4-0346
CIRCLENO. 112 ONREADER SERVICE PAGE
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H FROM OUR READERS _

TV TECHNICIANS REPLY
To the Editors:

Tell the TV technician who griped in
vour last month’s issue to throw away
his screwdriver and sell shoelaces for
a living. T also happen to work in TV
service, but consider mvself a profes-
sional in the broad and varied field of
electronics. My files are well stocked
with primary TV service data (which no
magazine can supply. anvhow) and I
keep up with anvthing uew that comes
along. T don't need armehair experts to
keep telling me what slug to tum on
which transformer. If T couldn’t make out
without such crutches, I'd put a lock on
my shop door.

Going from lasers to acoustical lenses
in one issue, or fuel cells to diathermy
in another. suits me fine. I look forward
to the new surprises in every issue. |
read vour magazine at home. with my
shoes off. No other monthly makes that
claim on me.

Bex ManrTInsox
St. Louis, Mo,

To the Editors:

Getting my tough dogs fixed for me
is not the reason I read yvour magazine.
If we must be practical. T think T would
be less capable at TV rvepair if T lost
my active curiosity about everything else
in electronics. I also need an all-inclusive
publication to keep me in touch with
what is being done by my many friends
who work for manufacturers. in industrial
plants. and elsewhere. In addition, who
can tell what we who service sets today
—or work anvwhere else in the field—will
be called on to do tomorrow? T don't
know a better wayv of stayving in touch
with the changing world of electronics
than with ELEcTrRONICS WonrLp. Keep up
the fine job.

RicHARD DEPEW
Pittsburgh, Penna.
* o E-3
BUSINESS RADIO
To the Editors:

Our attention has been called to an
article entitled “The Business Radio
Service” published in the December,
1962 issue of ErecTroxics Worep. In
paragraph 6 of the article is the state-
ment, “The base-station operator must
have an operator’s license, or an opera-
tor’s permit. and both the holder of the
station license and the operators must
be U.S. citizens.”

The radio operator license (permit)

requirement has been waived for normal
rendition of service in the case of almost
all of the stations in the Business Radio
Service, including base stations, and an
unlicensed person, after being author-
ized by the station licensee, may operate
them in such circumstances. With regard
to the matter of citizenship. the Commis-
sion does not require that unlicensed
persons operating radio stations under a
waiver of the license requirement be
citizens of the United States.

There are many thousands of people
operating stations who are not required
to hold radio operator licenses and the
publishing of advice to the contrary
tends to generate applications for li-
censes which are not needed. This is a
matter of concern to the Commission
because of the limited facilities and staft
available for processing operator appli-
cations.

Bex F, WaPLE
Federal Communications
Commission
Washington, D. C.
% & -3
TV-FM ANTENNA DESIGN
To the Editors: O

I read with great interest vour article
in the November issue of ErECTRONICS
WorLn entitled “Design for an All-Pur-
pose TV-FM Antenna.” T immediately
constructed it according to the drawings
but using 18 rather than 20 gauge wire.
There was one measurement which did
not seem to fit. by which I mean the
position of the central nail did not give
a straight line between the two apexes.
However since that was toward the high
end and I am not at the moment inter-
ested in w.l.f. I placed it in the “straight-
line” position.

As constructed I compared it with my
existing antenna, which is a 7-element
“standing-wave” type mounted about
20 feet above the roof. My version of
yours was suspended inside the attic. On
F\M vours was slightly superior through-
out the whole band. On TV the 7-ele-
ment arrav was superior on channels 2.
5, and 11. slightly superior on 4. Your
type of antenna was better on channel

A most interesting result was found
on chanmels 7, 8. and 9. Channel 8 is
the local station and very strong. On
vour type the set was hopelessly over-
loaded. but at the same time I could get
quite acceptable signals from 7 and 9.
the latter a very weak and umelml)l\
received New York station. Channel 7

ELECTRONICS WORLD



New ransistor ranio ANALYST

makes it Easy and Profitable to Service all Transistor Radios

Now you can profit from transistor radio
servicing! This amazing new B&K 960’
ANALYST gives vou everything in one com-
plete easy-to-use instrument. Makes tran-
sistorradio servicing quick and easy. Nothing
else is needed except the transistor radios
themselves waiting to be serviced. Brings
you new customers for service, parts, and
batteries. Makes this new business yours.

EASILY TROUBLE-SHOOT ANY STAGE
BY UNIQUE POINT-TO-POINT SIGNAL INJECTION
The ANALYST gives you a complete signal-generating
source for point-to-point signal injection. Easily enables vou
io trouble-shoot any transistor radio—check all circuits

stage-by-stage—isolate and pinpoint the exact trouble in
minutes.

Supplies modulated signals, with adjustable control, to
check r.f., i.f.,, converter, and detector. Supplies audio signal
to check audio driver and audio output. Provides unmod-
ulated signal to test local oscillator. Provides separate audio
low-impedance output for signal injection into loudspeaker
voice coils to check speaker performance.

BUILT-IN METERED POWER SUPPLY FOR EASY SERVICING

Makes it easy to operate radio under test, while you inject
your own signals. Provides from 1 to 12 volts in 114 volt
steps. Supplies all bias laps that may be required.

Solve Every Service Problem and Profit
with a Modern B&K Service Shop. See Your
B&K Distributor or Write for Catalog AP20-N

April, 1963
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K Model 960

TRANSISTOR RADIO ANALYST

with Exclusive DYNA-TRACE
Single-Point Probe—and Built-in
Metered Power Supply and VTVM

Complete Transistor Radio
Service ShopinOne Instrument

Signal-Generator, Power Supply,
Milliammeter, VTVM, Battery Tester,
Ohmmeter, and Both In-Circuit and
Out-of-Circuit Transistor Tester—
All in One

AUDIO
QUTPUT

DETECTOR 2UDIO

OSCILLATOR

iF DRIVER
| AUDI0
ouTPUT
AVC.

SIMPLIFIES IN-CIRCUIT TRANSISTOR TEST
WITH NEW DYNA-TRACE SINGLE-POINT PROBE

Unique single-point probe needs only the one contact to
transistor under test. No longer are three wires required to
connect to emitter, base, and collector. Gives fast, positive
meter indication. Saves time. Makes trouble-shooting simple
and easy.

BUILT-IN VTVM

Includes high-input-impedance vacuum-tube voltmeter,
which 1s so necessary for transistor radio servicing.

TESTS ALL TRANSISTORS OUT-OF-CIRCUIT

Meter has “Good-Bad” scale for both leakage and beta.
Also has direct-reading Beta scale, calibrated 0-150. Assures
quick, accurate test. Also automatically determines whether
transistor is NPN or PNP. Meter is protected against acci-
dental overload and burn-out.

Model 960. Net, $9 9953

BaK MANUFACTURING CO.
Division of Dynascan Carporations

1801 W. BELLE PLAINE AVE. * CHICAGO 13, ILL.
Canada: Atlas Rodio Corp., 50 Wingold, Toronto 19, Ont.
Export: Empire Exparters, 253 Broadway, New York 7, U.5.A.



powerful
and portable

.~ ©

@ N

POWERFUL-5-watts, 5-channel crystal-contrclled channels, 100% all-tran-
sistor, the Cadre series of transceivers can be used in any vehicle, boat or
office. They deliver sharp, clear reception ¢ver *he greatest transmission range
possible in the 27 me citizens band. Five fixed crystal-controlled channels
spell aceurate, fast communication contact. Sensitive dual superheterodyne
circuit responds to weakest signals. Tuned ceramic filters increase selectivity.
Reception is clear, free of noise—automatic noise limiter defeats ignition noise;
adjustable squelch eliminates annoying background signals. Extended range
AGC provides uniform audio output. Solid state circuitry throughout means
no heat probiems, no tubes to burn out, ability to withstand vibration and
shock, negligible current drain, compact size.

Four Cadre § watt, 5-channel models—one is best for your CB application.
CADRE ‘515’—Ac/pC transceiver can be used anywhere. $194.50

CADRE ‘510’—ac/pC unit. Offers 23 channel manual tuning. $209.95

NEW! CADRE ‘520’—pc only with DC power eord and mounting kit—ideal
for mobile and portable use—operates from 12 volt auto battery or special
battery pack. $187.50

NEW! CADRE ‘525’—for complete field portability. Standard aAZ cord per-
mits recharging of two built-in nickel-cadmium batteries, telescoping antenna,
aluminum carrying handle. $269.95

PORTABLE-Power is only a part of the story with Cadre transceivers. These
units go anywhere—operate anywhere. An optional accessory, {Cadre 500-1
Portable Pack) adapts Cadre 510, 515 and 520 for field use. The Portable
Pack is a lightweight case which contains rechargeable battery supply (two
500-2 nickel cadmium 6-volt batteries). These units can be used for base or
mobile application as well as in the field. Cadre 5-watt models in the Portable
Pack weigh less than 9 lbs. Cadre 500-1, $29.95, Cadre 500-2, $10.95.

For the finest CB transmission anywhere, rely on Cadre. For literature write:

4 CADRE 5-WATT, ALL TRANSISTOR CB RADIOS

|

i
£
.
1

sgEt BLEVI

<

TURE

5 bt a1 b bk

C= A\ (D F £ INDUSTRIES CORP. ] COMMERCIAL PRODUCTS DIWdSI®N (] ENDICOTT, NEW YORK (] AREA CODE 607, 748-3373
Canada: Tri-Tel Assoc., Ltd., 81 Sheppard Ave. West, Willowdale, Ont. Expork Morhan Exporting Corp., 485 Broadway, New York 13, N. Y.
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has never been received well on the
7T-element antenna, and channel 9 not at
all. On the other hand channel 10,
which can be received irregularly on
the 7T-element antenna, produced noth-
ing on vour tvpe.

[ have a strong suspicion that if vour
antenna, as built by me, were better
made with larger diameter elements, it
would prove somewhat superior
throughout even though it was mounted
inside the attic some 20 feet below the
other. I live some 7 miles inland and
about 300 feet up. New York is about
80 miles away.

A. M. Pavxe
Yale University
New Haven, Conn.

Thanks to Reader Payne for his in-
teresting report on the performance of
the antenna. Some of our readers have
pointed out some minor inaccuracies in
a few of the dimensions. The dimensions
to the tip-point nails should be consid-
ered as correct, while the dimensions to
the nails on the central strut should be
considered as approximate guide-line
dimensions. These latter should be ad-
justed as required to preserve the zig-
zag layout shown in Fig. 4. Incidentally.
the 1.49-foot dimension shown should
hate been 1.35 fect.—Editors.

Ed & »
FM STEREO ADAPTER
To the Editors:

Many thanks to Mr. Helber for his
timely and ingeniously simple design for
an “out-of-sight” FN sterec adapter
(November, 1962 issue).

For other readers who mayv contem-
plate building the wnit, there might exist
some question regarding the inclusion
and /or proper adjustment of input level
control, R11. I have found this control
is essentiallv wnmecessary (a fixed re-
sistor of 4700 ohms is suitable and will
reduce the unit’s cost by nearlv $2),
since virtually all svstems will have one
or more level controls between the stereo
adapter and speakers. If, however, it is
decided to stay with the relatively ex-
travagant potentiometer, its ultimate
setting is an uncritical matter of choice.

Also, for those prospective builders
who (such as myvself) do not have an
andio signal generator readily available,
the author’s alignment instructions may
be easily modified to employ the actual
19-ke. pilot tone fed to transistor V4
from the tuner, when the latter is tuned
to a known stereo broadcast. Alignment
of L1 and T1 can then be accurately ac-
complished “by ear,” although it should
be noted that the range of L1 is quite
broad with ambiguous points of re-
sponse, and its proper adjustment should
be nearer the maximum, rather than min-
imum, inductance setting.

Joux Al Jurick
Midwest City, Okla. A
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What Job Do You Want

In Electronics?
Whatever it is, Cleveland Institute can help you get it!

Yes, whatever your goal is in Electronics, there’s a
Cleveland Institute program to help you reach it
quickly and economically. Here’s how: Each CIE
program concentrates on electronics theory as ap-
plied to the solution of practical, everyday problems.
Result . . . as a Cleveland Institute student you will
not only learr: electronics but develop the ability to

Electronics Technology

L 1 )
t- A comprehensive program

covering Automation, Com-
munications, Computers,
Industrial Controls, Televi-
sion, Transistors, and prep-
aration for a Ist Class FCC
License.

This exciting program in-
cludes many important
subjects as Computers,
Electronic Heating and
Welding, Industrial Con-
trols, Servomechanisms,
and Solid State Devices.

Here's an excellent studio
engineering program which
will get you a Ist Class FCC
License and teach you all
about Program Transmis-
sion and Broadcast Trans-
mitters.

Cleveland Institute

of Electronics ;-f.
1776 E. 17th St., Dept. EW76 ;

Cleveland 14, Ohio ‘

“Cunciu

Accredited Member

April, 1963

use 1! This ability makes you eligible for any of
the thousands of challenging, high-paying jobs in
Electronics. Before you turn this page, select a pro-
gram to suit your career objective. Then, mark
your selection on the coupon below and mail it to
us today. We will send you the complete details . . .
without obligation . .

-1f you will act NOW!

:,:m:eg;
Thutedfude: Towemen,

SRALNG IUNICATION S XM M 1 ON 33
IEAMND TSHEASONS, (AT ICHNSL,

PR

If you want a Ist Class FCC
ticket quickly. this stream-
lined program will do the
trick and enable you to
maintain and service all
types of transmitting
equipment.

Mobile Radio, Microwave,
and 2nd Class FCC prepa-
ration are just a few of the
topics covered in this “'com-
pact” program . . . Carrier
Telephony too, if you so
desire.

Cleveland Institute of Electronics
1776 E. 17th St., Dept. EW-76 \,
Cleveland 14, Ohio ‘HOW tO s
Ucceed
Cin Electronics

Please send FREE
tion prepared to help me get ahaad in

T /;

! .u..uw,mmw,w,q«m%&
[ First Class FCC License

|

|

|

|

Career Informa- '
Electronics, without furtber obligation. :
|

]

|

D Electronic Communications :

|

|

]

|

|

|

|

|

|

INTEREST—

D Industrial Electronics

CHECK AREA OF MOST
D Broadcast Engineering -

other

Your present occupation.

Name

(please print)

Address

City Zonme ___ State
Approved for Veteron’s Troining under Korean Gl Bill.

I
|
|
]
|
|
|
|
I _
I D Electronics Technology
!
I
|
!
|
|
|
|
|
|
|



In space -

In industry-

B n your own business-

You Have a Future in Electronics

Build a successful careernow with RCA Training

Home Study or Classroom Training. Now, RCA and RCA
Institutes, Inc. offer you 22 authoritative courses in elec-
tronics to choose from—the widest range of courses in
their history! You can start to build a profitable career in
electronics right in your home, or, at any of five conveni-
ent locations across the country! Never before has superior
RCA electronics training been within such easy reach!

16

Complete Selection of Courses. Whether you are a be-
ginner or an advanced student, RCA gives you the kind
of technical instruction you want, tailored to your needs.
And, the very name “RCA” means dependability, integ-
rity, and scientific advance. It is recognized throughout
the world. RCA training, right now, can be the smartest
investment you ever make!

ELECTRONICS WORLD



RCA CLASSROOM TRAINING
IN NEW YORK CITY AND LOS ANGELES

RCA HOME TRAINING

INDUSTRIAL
TITLES

THIS IS THE
RCA TRAINING
THAT WILL
HELP YOU GET IT!

QUALIFICATION

Engineering Aide,

Lab Technician,

Field Service
Engineer,

Test Engineer,

Technical Instructor

Electronics
Technology (T-3)

High School Grad
with Algebra,
Physics or Science

THIS IS THE
RCA TRAINING
INDUSTRIAL THAT WwiILL
TITLES HELP YOU GET IT! QUALIFICATION

Radio aligner, Radio-Electronic 8th Grade

Electronic Technician,
Field Technician,
Computer Technician,
Broadcasting
Technician,
Customer Service
Engineer,
Instrument Technician

Industrial and
Communications
Electronics (V-7)

2 yrs. High School
with Algebra,
Physics or Science

TV Serviceman,
Electronic Tester

Electronics and
Television Receivers
(v-3)

2 yrs. High School
with Algebra,
Physics or Science

Repairman, Fundamentals

Tester

Black & White Television Servicing | Radio Background
TV Service
Technician

Color TV Service Color Television Black & White
Technician Television

Automation Automation Radio or Electronics
Technician Electronics Fundamentals

Transistors Radio or Electronics

Fundamentals

Transistor Circuits
Specialist

Transistor Circuits
Specialist

Transistors

Radio background

Junior & Senior
Detail Draftsman

Electronic Drafting
(V-11, v-12)

2 yrs. High School
with Algebra,
Physics or Science

Transmitter Communications Radio or Electronics

Color TV Service
Technician

Color Television

Television
background

Industrial Electronic

Automation

Radio and Transistor

Technician, Electronics Fundamentals
Communications

Specialist
Junior Electronic I 8th Grade
Draftsman Drafting

T

Coder, Computer High School Grad
Programmer, Programming plus 1-year
Analyst business experience

Technician Electronics (V-14) Background
Technical Writer Technical Writing Electronics
background

Computer Digital Radio and

Service Computer Transistor
Technician Electronics (V-15) Background

Console Operator,
Junior Programmer

Computer
Programming (C-1)

College Grad or
Industry sponsored

Mathematics (P-OA)

Radio Code Radio Code 8th Grade
Technician
Preparatory Preparatory Math 1 yr. High School
& Physics (P-1)
Preparatory Preparatory 1 yr. High School

o Free Placement Service. RCA Institutes graduates are
now employed in important jobs at military installations
such as Cape Canaveral, with important companies such
as IBM, Bell Telephone Labs, General Electric, RCA, and
in radio and TV stations all over the country. Many have
opened their own businesses. A recent New York Resident
School class had 93% of the graduates who used the
FREE placement service accepted by important elec-
tronics companies, and had their jobs waiting for them
on the day they graduated!

Note: 3 additional locations. RCA Technical Institutes offers
a limited selection of basic resident school courses in Elec-
tronics in Chicago, Philadeiphia, and Cherry Hill, N. J. (near
Camden). For complete information write the name of the
city of your choice on the attached postcard.

April, 1963

e Voluntary Tuition Plan for Home Training Courses.
This plan affords you the most economical possible
method of home study training. You pay for lessons only
as you order them. If, for any reason, you wish to inter-
rupt your training, you can do so and not owe one cent.
No other obligations! No instaliment payments required!

o You get Prime Quality Equipment. All kits furnished
with home-training courses are complete in every respect
and the equipment is top grade. You keep all the equip-
ment furnished to you for actual use on the job, and you
never have to take apart one piece to build another!

SEND POSTCARD FOR
FREE ILLUSTRATED
BOOK TODAY! SPECIFY
HOME STUDY OR

NEW YORK OR

LOS ANGELES
RESIDENT SCHOOL

RCA INSTITUTES, INC. oeer ew-43
A Service of the Radio Corporation of America,
350 West 4th St., New York 14, N. Y.
Pacific Electric Bldg., 610 S. Main St., Los Angeles 14, Calif.

The Most Trusted Name In Electronics

19
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The HIDDEN 600" wrote these 6 success stomis. ..
Service Technicians supply the happy endings!

Capacitor success stories are no novelty at Sprague. The “Hidden 600,
Sprague’s behind-the-scenes staff of 600 experienced researchers, have
authored scores of them! And customers add new chaprers every day. But
none has proved more popular than the 6 best sellers shown here. Developed
by the largest research organization in the capacitor industry, these 6
assure happy endings to service technicians’ problems.

Ll

LR

© DIFILM® BLACK BEAUTY® MOLDED TUBULAR CAPACITORS ;

The world’s most humidity-resistant meclded capacitors. D1al i

/ dielectric—polyester film and special capacitor tissue—ccm-
. f bines best features of both. Exclusive HCX® solid impregnant

! produces rock-hard section—nothing to Jeak. Tough case of
non-flammable phenolic—cannot be damaged in handling.

s=

g

//4

® DIFILM® ORANGE DROP® DIPPED TUBULAR CAPACITORS |

e Especially made for exact, original replacement of radial-lead
==

o
G

e tubulars. Dual dielectric combines the best features of bath
polyester film and special capacitor tissue. Exclusive HCX®

| solid impregnant—no oil to leak, no wax to drip. Double

i dipped in bright orange epoxy resin to beat heat and humidity.

© TWIST-LOK® ELECTROLYTIC CAPACITORS

G The most dependable capacitors of their type. Built to “take
it” under torrid 185°F (85°C) temperatures—in crowdsd
- TV chassis, sizzling auto radios, portable and ac-de teble
. radios, radio-phono combinations, etc. Hermetically sealed !
' in aluminum cases for exceptionally long life. Withstand Ligh
W surge voltages. Ideal for high ripple selenium rectifier circuits.

@ ATOM® ELECTROLYTIC CAPACITORS

s

&

2 3 The smallest dependable electrolytics designed for 85°C opera-
‘ﬂ . %\\&‘Sﬁ'S)* " tion in voltages to 450 WVDC. Small enough to fit anywhere,
E- /§ KO ork anywhere. Low leakage and long shelf life. Will with-
/* * stand high temperatures, high ripple currents, high surge volt-
g ages. Metal case construction with Kraft insulating slesve.

© LITTL-LYTIC® ELECTROLYTIC CAPACITORS

Ultra-tiny size for use in transistorized equipment. High de-

gree of reliability at reasonable price. All-welded construction ‘ i
i

——no pressure joints to cause “open” circuits. Withstand
temperatures to 85°C (185°F). Hermetically sealed. Extrerely |
low leakage current. Designed for long shelf life—particularly l
important in sets used only part of the year. I
it

CERAMIC CAPACITORS

Tiny, tough, dependable in practically avery application. Low
self-inductance of silvered flat-plate design gives improved
by-pass action in TVr-fcircuits. Higher self-resonant frequen-
cy than tubular ceramics or micas. Tough moisture-p-oof
coating. Designed for 85°C operation.

sk The “Hidden 600" are Sprague’s 600 experienced researchers who staff the largest re-

search organization in the electronic component indusiry and who back up the efforts of ®
some 8,500 Sprague employeesin 16 plants sirategically located throughout the United States. s p n n G u I

_Handy Hanging Wall CataBIog_ C-457 gives complete_service part list- THE MARK OF RELIABILITY
ings. Ask your Sprague Distributer for a copy, or write Sprague Prod-
ucts Company, 51 Marshall Street, North Adams, Massachusetts.

€§-347 R1
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READER SERVICE PAGE

Please use the coupon at the bottom of this page to obtain more in-
formation about products advertised in this issue.

Simply circle the number on the coupon that corresponds to the
number at the bottom of the advertisement in which you are inter-
ested.

Additional information on items mentioned in “New Products & Lit-
erature” can also be obtained by following this same procedure.

PRINT your name and address on the coupon and mail it to:

ELECTRONICS WORLD
P.O. BOX 7842
PHILADELPHIA 1, PA.
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ELECTRONICS WORLD |— :\
P.O. BOX 7842 TOTAL NUMBER OF REQUESTS :
PHILADELPHIA 1, PA. H

Please send me additional information concerning the products of the advertisers
whose code numbers | have circled.

100 100 102 103 104 105 106 107 108 109 110 M1 M2 M3 114 115 N6 117 118 N9
120 121 122 123 124 125 126 127 128 129 1300 131 132 133 134 135 136 137 138 139
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160 161 162 163 164 165 166 167 168 169 170 171 172 173 174 175 176 177 178 179

NEW PRODUCTS & LITERATURE 1 2 3 4 5 6 7 8 9 10 N 12 13 14 15 16
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39 0 4 42 43 44 45 46 47 43 49 50 51 52 53 54 55 56 57 58 59 60
: (Key numbers for advertised products also appear in Advertisers Index)
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the little things

that make MATV installations
hetter. .. easier

BLONDER-TONGUE
MASTERLINE
ACCESSORIES

“For want of a horse a kingdom
was lost”—for want of an effective
reliable accessory—the investment
in the major equipment in a

Master TV antenna system can

go down the drain. These
Blonder-Tongue engineered MATV
accessories will bring out the

full potential of any system and

deliver the cleanest, strongest
signal to the individual TV
receivers. What’s more, these
accessories will slice hours from
installation and maintenance time.

A. MATCHING TRANSFORMER, ‘‘CABLE MATCH"
Save installation time. Save money with
the lowest cost. quality matching trans-
former available. Provides exact match
between 75 ohm coax and 300 ohm TV
set input. Housed in high impact plastic
to eliminate grcunding problem with
‘hot chassis’ TV sets. Uses new Blonder-
Tongue solderless AUTOPLUG for se-
cure coax connecction. easy disconnect.
No more unbraiding coax, no more sol-
dering. Heavy duty output leads with
spade lugs for easy connection to TV
set terminals.

B. CONNECTORS (SOLDERLESS, PUSH-ON)
P-758-Solderless AUTOPLUG (illustrated).
Major improvement of well known
Motorola type auto plug. No need to
strip braid or solder inner or outer con-
ductor. Very rugged and reliable.

P-59T—Solderless UHF type male plug
for RG-59/u cable

P-11S—Solderless UHF type male plug
for RG-11/u cable

QoP—Solderless QD plug for RG-59/u
POU—Push-on UHF plug for RG-39/u
POB—Push-on Benconector plug for
RG-59/u

M-73—Solderless Benconector plug for
RG-59/u

M-71—Benconector plug for RG-11/u
C. FILTERED MIXERS/SPLITTERS, MODEL MX
Versatile units can be used to combine
TV/FM signals from several antennas;
combine adjacent channels; split the

engineered and manufactured by

BLONDERXTONGUE

9 Alling St., Newark, N. J.
CIRCLE NO.
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signals from a broadband antenna or
from a broadband amplifier and balance
channel signal strength from a broad-
band antenna.

D. OUTOOOR BALUN, MODEL MB-b Outdoor,
weather-protected balun matches 300
ohm and 75 ohm lines. Uses UHF type
of $S0O-239 connectors for 75 ohm cable.
E. TUNABLE TRAPS, MODELS MWT-2 & MWT-3
With only these two traps, MATV in-
stallers can attenuate any undesired
frequency in the entire VHF/FM band.
No need to stock a great number of
traps MWT-2 covers 54-108 me;
MWT-3 covers 174-216 me range. Fur-
ther, the traps provide at least 60 db
attenuation of any VHF/FM frequency
with virtually no loss to desired fre-
quencies. They can be tuned simply with
an off-the-air signal and TV set for
most applications. Type SO-239 connec-
tors.

F. FIXED ATTENUATOR, MODEL FA Least ex-
pensive attenuator on market. Avail-
able with 3,6,10 or 20db of attenuation.
Should more attenuation be needed, it’s
easy enough to cascade FA’s. Quick dis-
connect connectors make installa-
tion easy.

G. VARIABLE ATTENUATORS, MODELS SA-7 and
SA-3 Model SA-7 is accurate enough for
lab measurements. Installer can select
any attenuation from 0 to 62 db in steps
of 1 db. Can be used for all frequencies
from 0 to 216 mc. The SA-7 can be tem-

105 ON READER SERVICE PAGE

porarily connected into any portion of
a MATYV system to determine optimum
attenuation at that point. The SA-8 is
a 3 switch attenuator for any frequency
‘rom 0 to 216 mec. Selection of atteny-
ation from 0 to 38db is in these steps:
0, 6, 12, 18, 20, 26, 32 or 38 db.

H. OUTDOOR 2-WAY HYBRID SPLITTER/MIXER,
MODEL MocC-2b High quality hybrid split-
ter/mixer. It can be used te split or
combine any signals from 10 to 216 me,
making it suitable for sub-channel sys-
tems.Internal insertion loss is less than
0.3 db. Excellent back-match. UIIF type
S0-239 connectors. Weatherproof.

I. INDOOR FLUSH-MOUNTED TAPOFF, TF-731B
A favorite with installers because it
combines a matching transformer with
a 17 db tapotf. Saves installation time—
no soldering. no stripping, no unbraid-
ing cable. 75 ohm bridged input for
coax; patented stripless screws for 300
ohm output.

J. INDOOR MOUNTED SPLITTERS, 7S-772 & 7S-774
TS-772 (illustrated) low cast hybrid
2-way splitter can be used to split or
combine RG-59/u cable. TS-774, inex-
pensive 4-way quasi-hybrid splitter.

These are just a few of more than hun-
dreds of carefully engineered acces-
sories that make TV installation more
efficient and easier. For specifications
or data sheets, write: Dept. EW-4.

Canadian Div. Benco Television Assoc., Ltd., Toronto
home TV accessories ¢ UHF converters » master TV systems ¢ closed circuit TV systems

ELECTRONICS WORLD



NEW, MODERN, PORTABLE . ..

as easy

e :
FOR THE MAN ON THE GO...

® A new 3 inch Extended View

Portable Scope with New
Features and Performance
Unmatched by even the most
Costly 5 inch Oscilloscopes

NEW

SENCORE PS120
PROFESSIONAL
WIDE BAND
OSCILLOSCOPE

Lowest priced

Here it is, 1he scope that technicians, engineers and service-
men {rom coast to coast have been demanding. A portable
wide band scope that can be used on the job anywhere, vet
has the highest laberatory specifications for shop or lab.
Cumbersome color TV sets, remote audio and organ install-
ations and computers are just a few of the jobs that make
.owning a scope ol this type so essential. Why consider a
narrow band scope, when for only a few dollars more, this
professional wide band sensitive scope equips you for any job.
e I"he PS120 provides features never before offered. Only
two major controls make the PS120 as easy o use as a volt-
meter. Kven its smart good looks were designed for {functional
etliciency. New forward thrust design, creating its own
shadow mask, and full width calibrated graph increase
sharpness of wave form patterns. A permanent chromed
steel carrying handle instead of untidy leather strap and a
concealed compartment under panel for leads, jacks and AC

s PECIFI
WIDE FREQUENCY RESPONSE:

vertical Amplifier
MC, usable up to 12 MC.

Wide Band 3 inch Scope
anywhere. All hand wired.

C AT

flat within Y2 DB from 20 cycles to 5.5 MC, down—3 DB at 7.5

ﬁ’l'y

124°° net
Kit $74.50

./"

line cord make the PS120 the first truly portable scope com-
bining neatness with top efficiency.

e Ilectrical specificalions and operational ease will surpass
your fondest expectations. Imagine a wide band scope that
accurately reproduces any waveform from 20 cycles to 12
megacycles. And the PSI20 is as sensitive as narrow band
scopes . . all the way. Vertical amplifier sensitivity is .035
volts RMS. The PS120 has no narrow band positions which
cause other scopes to register erroneous waveforms unexpect-
edly. Another Sencore first is the Automatic Range Indi-
cation on Vertical Input Control which enables the direct
reading of peak-to-peak voltages. Simply adjust to one inch
height and read P-to-P volts present. Standby position
on power switch. another first, adds hours of life to CRT
and other tubes. A sensitive wide band oscilloscope like the
PS120 has become an absolute necessity for trouble shooting
Color TV and other modern circuits and no other scope is as
fast or easy lo use.

O N S
HORIZONTAL SWEEP OSCILLATOR:

Freguency range— 3 ranges. 15 cycles—150 KC
Sync Range—— 15 cycles to 8 MC usable to 12 MG

Horizantal Amplifier—flat within —3 DB from 45 to 330 KC, flat within —6 DB

from 20 to 500 KC.
KIGH DEFLECTION SENSITIVITY:

RMS P/P
Vertical Amplifier— Vert. input canle 035V IN. Q.1V/IN.
Aux. vert. jack .035V IN. 0.1V /IN,
. . Through hi-imped. probe 35V IN. 1OV N,
Harizantal Amplifier-— 51V IN. 1.4av/IN,

HIGH INPUT RESISTANCE AND LOW CAPACITY:

Vert. input cable 2 7 Meg. shunted by approx, 85 MMF
Aux. vert. input jack 2.7 Meg. shunted by approx. 20 MMF
Through hi-imped. probe 27 Meg. shunted by 8.6 MMF

Horiz. input jack 330 K to 4 Meg.

The PS120 is a must for color TV
servicing. For example, with its ex-
tended vertical amplifier frequency
response, 3.58 MC signals can be
seen individually.

April, 1963

MAXIMUM AC INPUT VOLTAGE:
Vertical input cable—
Aux. vert. jack—
Hi-imped. probe—
Horiz. input jack—

POWER REQUIREMENTS:
Voltage—
Power consumption—

1000 VPP (in presence of 600 VDC)
approx. 15 VPP (in presence of 400 VDC)

105-125 veolts. 50-60 cycle
On pos. 82 watts
Stby. pos. 10 watts

SIZE: 77 wide x 97 high x 1114”7 deep—weight 12 Ibs.

S ENCORE

ADDISON 2, ILLINOIS

CIRCLE NO. 143 ON READER SERVICE PAGE 23
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Heathkit AS-22 “Profile’’ Speaker System

Fisher FM-200B Stereo Tuner

Heathkit AS-22 “Profile’”” Speaker System

For copy of manufacturer’s brochure, circle No. 37 on coupon { page 21) .
pag

HE IHeathkit AS-22 “Profile” speak-

er system is designed for installation
where space is at a premium. It is 25%”
high by 19%” wide by 53 deep, and mav
be stood on one edge on a cabinet or on
the floor. It is equipped with hanging
hooks for mounting on the wall like a
picture, which is an excellent way to fit
a pair of stereo speakers into a small or
crowded room. Net weight is 23 pounds.
The AS-22 is a three-way system,
with a 10” woofer in a ducted-port en-
closure, a 6” mid-range speaker, and a
357 tweeter. The mid-range aud high-
frequency speakers have fully enclosed
backs to protect them from the woofer

back pressure. The crossover is at 2250
eps, at a 6 db/octave rate. The fre-
quency division between the two higher
frequency speakers depends on mechan-
ical crossover action.

The internal volume of the eunclosure
is only about 0.75 cubic foot, but the
ducted-port design (using a bent card-
board tube to fit within the 3” internal
depth of the cabinet) results in surpris-
ingly good low-frequeney performance.

The manufacturer of the system gives
its frequency response as =5 db from 35
to 12,500 cps, with a nominal power rat-
ing of 25 watts of program material. Its
impedance is 8 ohms.

We measured the frequency response
in a typical mid-wall position such as
might be used if the speaker were hung
or standing on a cabinet. Response was
plotted automaticallv with eight differ-
ent microphone positions throughout the
room, and averaged to obtain a single
composite curve. This curve has been
corrected for the calibration of our test
microphone.

The measured response was =5 b
from 100 ¢ps to over 15.000 cps. The
over-all curve is quite smooth and free
from peaks or holes. The low-frequency
response falls at 12 db/octave below
150 cps, although this portion of the re-
sponse curve could probably be en-
hanced by corner or floor mounting.

The harmonic distortion, measured
close to the speaker at a l-watt input
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level, was 1.7% at 100 cps, rising slowly
to 7% at 50 cps. Below that frequency it
rose sharply but little useful output
could be obtained at lower frequencies.
If plaved at rcasonable levels, the sys-
tem responds well to bass boost which
can improve its low-end performance
without causing excessive distortion. It
is & moderately efficient svstem. produc-
ing an average sound pressure level of
+85 db referred to 0.0002 dvne/em.2 in
a typical room with an input of 1 watt.

Our tone-burst measurements indi-
cated that the transient response was not
too good at most frequencies. On the
other hand, one does not expect (or
find) the same performance in low-
priced speaker systems as in the higher
priced systems.

In listening tests, the over-all effect
was a pleasing one. There is an illusion
of more bass than really exists. Record
surface noise seems to be slightly accen-
tuated by comparison to some very
smooth (and expensive) tweeters used
on high-priced speaker systems. How-
ever, there was nothing in our measure-
ments to indicate the presence of any
high-frequency peaks. The sound can
perhaps be best described as slightly
hard, or bright. We found that some
bass hoost and treble cut made the
AS-22 sound remarkably like some
speakers costing four times as much.

The AS-22 is sold only in kit form.
The cabinet is pre-assembled, only an
hour or two being required to complete
the svstem. With an wunfinished birch
cabinet, the system sells for $49.95.
With a handsomely finished walnut cab-
inet, it is $54.95. A

Fisher FM-200B
Stereo Tuner
For copy of manufacturer’s brochure,
circle No. 38 on coupon (page 21).

HE Fisher FM-200B is a deluxe FM

stereo tuner, with an unusual num-
ber of operating conveniences and cir-
cuit refinements. It features the “Golden
Cascode” r.f. amplifier, with a 6DJ8
tube, followed by a 6CW4 nuvistor
mixer, and a 6CW4 oscillator. There are
five i.f. stages, four of which act as limit-
ers. The wide-band ratio detector drives
the two feedback-stabilized audio ampli-
fiers directly for mono and, through
a built-in circuit, for stereo.

ELECTRONICS WORLD



The power: 50 watts
The price: $129.50
The builder: You

e TR e e R S T

THE FISHER

P |

il

S THE FISHER
SrYRATAKT

SrrarakKir’

MR RADD CORPOUATION ¢ LONG ISLAND CITY | = HFW YORE

(It could only be a Fisher StrataKit.)

The KX-100 stereo control-amplifier kit would
be an astonishing value under any label—50
clean watts for less than $130 plus a few
evenings of highly entertaining work. But the
fact that it is a Fisher amplifier, with all the
built-in quality that the name implies, makes
it the most remarkable buy of the entire
stereo era.

The KX-100 is an authentic StrataKit. The
StrataKit method of kit construction is the
exclusive Fisher development that enables a
totally unskilled and inexperienced person to
achieve the same result as a professional
laboratory technician. You can't help ending
up with a faultless Fisher product when you
build a StrataKit.

In addition to more watts per dollar, the
KX-100 features all the standard control and
switching facilities plus a few remarkable

extras: A front-panel headphone jack with
speaker silencing switch; full tape monitor-
ing facilities with the famous Fisher Tape-
Play System; a High Filter switch; and a
revolutionary new circuit that permits direct
connection of a center-channel speaker with-
out using an additional amplifier! Yes, all
that for $129.50*,

The KX-200 StrataKit, a highly advanced
80-watt stereo control-amplifier kit with
built-in d’Arsonval bias/balance meter and
volume-controlled center-channel speaker
output, $169.50*.

The KM-60 StrataKit, world's most sensi-
tive FM Stereo Multiplex wide-band tuner
available in kit form, $169.50*.

The KS-1 3-way speaker kit, only Slim-Line

o heake S THE FISHER

in kit form, $59.50%*,

FREE! $1.00 VALUE! The Kit

Address_

*Walnul or mahogany cabinet, $24.95. Metai cabinet, $15.95. **in unfinished birch. $64.50 in unfinished walnut. Prices slightly higher in the Far West.
Export: Fisher Radio International, tnc., Long Istand City 1, N.Y. Canada: Tri-Te! Associates, Ltd., Willowdale, Ont,

April, 1963
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E Builder's _Manual a fn'ew|.'tl“u§t Kit Builder's

1 trated gu_ude to high-fidelity ki Manual

: construction. | cememaioma e

} Fisher Radio Corporation

: 21-38 44th Drive

: Long Isiand City 1, N. Y.

: Please send me without charge The Kit Builder's

! Manual, compiete with detailed information on I

: all Fisher StrataKits. :
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Keep cantrols

QUIET!
" QUIE TROLE

The original products of its kind.

An Industry

Used by every segment of the in-
dustry. Those who know, know the
difference that makes it the best.
Imitations are only poor substitutes.
=
Supplied in
2-4-8 oz.

i bottles and
!. 6 oz. Spray-
Pack with
extender.

i

manufactured by

 QUIETROLE .o

Spartanburg, South: Carolina
In Canada: CROSS CANADA ELECTRONICS

12 Laurel Street, Waterloo, Ontario
CIRCLE NO. 138 ON READER SERVICE PAGE
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HIGH COMPLIANCE
WOOFERS

See Feh. lssue E.W, for
Hi-Fi Speaker Cone Article
by McShane of Cinaudagraph

[
sa -
s S
Qdb // \
Sdv
106 500 3 2%

Cinaudagraph 6, 8, 10, and twelve-
inch high compliance woofers are de-
signed for extended bass “low effi-
ciency’ applications. Features include:
Long voice-coil, winding ‘““Cinaudaflex”
single roil ultra-compliant suspension,
and treated graded-density cones. Bal-
anced response between bass, and
mid-range assures perfect match to
electrostatic or top quality direct-
radiator tweeters.

The middle-range output and bass
damping of these woofers is precisely
matched to provide extended low dis-
tortion base in compact enclosures . . .
at significant price savings. Write for
complete data sheets, for Cinauda-
graph woofers, tweeters, and compati-
ble cross-over networks.

CINAUDAGRAPH ACOUSTICAL LABS
AFFILIATED WITH

INC.

CHICAGD 26, ILLINOIS

CINAUDAGRAPH,
T334 M. CLARK 5T.

CIRCLENO. 110 ON READER SERVICE PAGE
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As in other Fisher stereo tuners, the
multiplex circuits use a pair of four-diode
switches to extract left- and right-chan-
nel information from the composite de-
tected output. The FM-200B has a.f.c.
operating through a voltage-variable sili-
con capacitor in the oscillator circuit,
and interstation muting. The muting cir-
cuit is unconventional and very effective.
It uses the rectified output of a separate
r.f. oscillator to cut off the last limiter
stage in the absence of a signal. A signal
above a pre-determined threshold level
at the preceding stage cuts off the oscil-
lator and allows the signal to reach the
ratio detector.

These features obviously describe a
very fine FM tuner. However, the ad-
ditional automatic circuits of the FM-
200B add greatly to its usefulness. For
example, it has an automatic mono/ster-
eo selector, which switches from mono
to stereo when the received signal has a
19-ke. pilot carrier. The relay which does
the switching channels the detector out-
put to the multiplex chassis and then to
the audio amplifiers, as well as lighting
a green light on the panel. If desired, it
can be disabled for mono reception of
weak stereo broadcasts. A stereo sub-
channel filter is available for use under
adverse conditions.

The af.c. selector switch has two de-
grees of correction, plus an automatic
“Microtune” position and an “Off” posi-
tion. In “Microtune,” the 60-cps hum
picked up by one’s body from nearby
power wiring actuates a relay when the
tuning knob is touched, cutting off the
a.f.c. When a station is tuned in, and the
knob is released, the a.f.c. is switched on
and a red light on the panel lights up.

The muting threshold is adjustuble

N

from a front-panel knob, which also has
an “Off” position. An amber light indi-
cates when the muting is in use. Other
front-panel controls include an audio
level control, and a combined a.c. power
switch and sensitivity switch. This can
reduce the sensitivity by about 20 db for
use near a strong local station. There is a
tuning meter, which is hardly needed
for tuning in a station, but is very handy
as an indicator of relative signa] strength
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when rotating a directional FM receiv-
ing antenna.

The measured THFM usable sensitiv-
ity of the Model FM-200B was 2.2 v,
Its limiting action was exceptionally fine,
and it will deliver fully quiet, distortion-
free reception with about 3 uv. of signal.
The distortion at 100% modulation was
also unusually low, about —48 db or
0.4%. The capture ratio was the best we
have measured to date, a remarkable 1.8
db. Hum was —60 db relative to 100%
modulation.

The mono frequency response was
+ 25 db from 20 to 20,000 cps. In
stereo, the response was down 2.5 db at

(Contznucd on p(me 79)
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Unique new Telstar Instant Home Demonstrator
hy Channel Master sells hoosters hy the hundreds
...and you can get it free! '

Turn “snow’ into “dough'"! Sell Channel Master’s outstanding Tel-
star Boosters—hundreds of them-—during routine service calls.

Channel Master’s Telstar Instant Home Demonstrator gives star-
tling, dramatic “split-second proof'”...that Telstar Boosters step up

TV and FM gain. It puts into your hands the kind of powerfu!l selling ™ Ses 20w the
tool—a "house-to-house,” before-and-after comparison test—that | il in.omfy!asa?.:
you've never had but always needed. | i w‘,'}':;"' n;»_mr
Want to know how you can get an Instant Demonstrator free!... I I ~ifh':'=vvvwgv;

b anisanc you're

For full facts...call your Channel Master Distributor now! ol ssing now!

Now there are 2 TELSTARS—both with built-in lightning protection!

'I Improved, easy-to-install TELSTAR TV/FM 2 New Telstar FMX for fM/STEREOD (Model
« Booster {Model 0023A) with 4 set coupler. ¢ 0025) with 2 set coupfer.

C 1963CME

|1l CHANNEL MASTER CORP. o

{

AL R 3

i LA SR SHant USe i Gusiomer < home. No cIimbIZg op on
CIRCLE NO. 108 ON READER SERVICE PAGE mests—no time-consuming hookups.



108 KIT '
and FAGTORY-WIRED too!

All EICO models are available as Kits
or assembled and Factory-Wired. So,
whether you build it yourself or we do
it for you—either way—they I>ak, sound
and perform identically . . . al! best buys
and top performers.

1. FM Multiplex Stereo Tuner ST97

Semi-Kit $99.95 Wired $148.95 Incl. Metal Cover & FET
2. 40-Watt Integrated Sterec Amplifier ST40

Kit $79.95 Wired $129.95 incl. Metal Cover

3. 70-Watt Integrated Steree Amplifier ST70

Kit $99.95 Wired $149.55 Incl. Metal Cover ©1863 EICO Electronic Instrument Co,, |
4. FM Multiplex Autodaptor MX99 (Patent Pending) 3300 N. Blvd, L.1.C. 1, N.Y.
Kit $39.95 Wired $64.95 inci. FET Cover Optional $2.95
5. FM-AM Stereo Tuner ST i et o B |
Kit $89.95 Wired $129.95 Incl. Metal Cover & FET i EICO 3300 N. Blvd,, L.1.C. 1, N.Y. gw-q §
6. Transistorized Stereo/Mcno 4-Track Tape Deck RP100 I [ Send FREE 32-page catalog & ]
Semi-Kit $299.95 (Patents Pending) 1 dealer’s mame ]
gizz t;;;;f)sc;rt assembled & tested; electronics in kit form) : [J Send FREE booklet “Why Stereo™ :
(Handwired throughout by skilled American craftsmen) 1 O Sexd new 36-page Guidebook to
Carrying Case $29.95 Rack Mount $9.95 1 HI-F1. Enclosed is 25¢ for post-
Bher TarllTnaEiED)] T 7. 100-Watt Stereo Dual Power Amplifier HF89A i 2ee & handling !
Uni-card holders can buy at any EICO Kit $99.50 Wired $139.50 Erclosure E8 $4.50 ! Name '
dealer with no down payment. Budget 8. Slim 3-Way Speaker System HFS6 l :
terms at most dealers. Kit $52.50 Wired $62.50 : Address !
9. 12-Watt Integrated Amplifier HF12 1 HES: i
Kit $34.95 Wired $57.95 Incl. Metal Cover e |
Listen to the EICO Hour, WABC-FM. N. Y., 95.5 MO, . City. Zone__State
Mon.-Frl. 7:15-8 P.M. Export Dept.. Roburn Agencies 10. Stereo Dual Preamplifier ST84 1 Add 5% in West !
Inc., 431 Greenwich St., New York 13 Kit $59.95 Wired $89.95 incl. Metal Cover [ LT AL S|
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By KEN GILMORE

Bankers have tumed to the electronics industry for help in meeting the great paper
challenge of 13 hillion checks a year. Description and operation of the Magnetic lnk
Character Recognition system now used fo do bank accounting quickly and accurately.

ELECTRONICS
IN BANKING

lion times every working dav—someone signs a check.

By 1970, experts estimate, the number of checks fow-
ing through financial channels will have passed the 20-hillion
mark.

The flood of paper generated by U.S. business is threaten-
ing to strangle banking completely. Consequently. bankers
are turning in desperation to the electronics industry for help.
And leading clectronics firms—Burroughs. General Electric,
IBM, National Cash Register, and many others—are working
at top speed to design and produce enough clectronic equip-
ment 1o help bankers incet the great paper challenge,

MICR and Computers

At the heart of the vast electronic banking network now
being built across the conntry is \IICR—Vagnetic Ink Charac-
ter Recognition. Several years ago, bankers realized that
conventional methods wouldi't do the joly much longer. Com-
puter bookkeeping was an obvious answer. But it wasn't that
simple. Much of any bank’s load is transit business; checks
pour in drawn on other banks all over the country. These
checks have to he sent back to their points of origin through
avast network of clearing houses, Federal Reserve Banks, and
correspondent banks. At each step. records mnst he kept.

By the time a check gets through the complex national
clearing system, it may have been handled by dozens of clerks
dozens of times and involved in scores of Anancial transac-
tions. Obvionsly, any electronic system designed to take over
this complicated procedure wonld have to be national in
scope. Every bank’s operation would have to he standardized
so that the same documents coudd be run through evervone’s
machines,

The first step toward such a system was made in 1936, The
American Bankers Association studied the problem, decided

TI]IRTEEN billion times this vear—-more than 30-mil-
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that a magnetic ink svstem would be the best approach. The
giant Bank of America was already having trouble hiring
enough people to keep up with its soaring paper work. So in
1957 it hired Stanford Research Institute to work out the
details of the magnetic ink proposal.

Stanford scientists designed a series of magnetic characters
(Fig. 1) which would be readable by hoth human beings and
magnetic sensing devices. General Electric got the job of
building the equipment, and came up with a system called
ERMA (Electronic Recording Machine Accounting) which
made use of a G-E computer attached to paper handling ma-
chines made by Pitney-Bowes and National Cash Register,

Bank of America cautiously put ERMA to work in 1958, but
kept bookkeepers on the job—just in case. Within a few
months, however, it was obvious that ERMA could not only
do the job faster than people, but more accurately as well.
Other duties were found for the hookkeepers,

ERMA was so successful that the American Bankers Asso-
ciation met and decided that MICR would be an ideal svstem
for national standardization. In the vears since, MICR svstems
have heen installed in scores of banks across the country, Al-
ready, nearly 70% of the checks now flowing through the
Federal Reserve System bear the small magnetic numbers on
the lower edge which indicate that they can be handled on
clectronic check-handling equipment.

How MICR Works

Numbers to be antomatically read are printed on checks
in an ink containing iron oxide, similar to that used to coat
magnetic recording tapes. The check slides past a permanent
magnet which magnetizes the oxide in the letters, then passes
aread head similar to those used on audio tape recorders (Fig.
3). The magnetized numerals induce a voltage in the reading
head; these signals are fed inito Jogic circuits which translate
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Magnetic readers, such as this IBM 1419, sort checks by reading
magnetic numbers {at right}! and pile them into pockets at left.
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Fig. 1. The series of magnetically printed characters used.

them into specific numbers. At the same time. the signals can
be used to operate paper-handling equipment—sorters. for
example—so that each check is routed to the proper place
without human mtervention.

Center of the MICR svstemn is the magnetic character itself.
The letter to be read (Fig. 4A) travels past the read head. The
magnetic flux density of the character passing the head is pro-
portional to the area of the character at anv given point, as
shown in Fig. 4B. As the reading head passes over the part
of the number in the second column of the grid, for example,
the density is high. In columns 3. 4, 3. 6. and 7, it is relatively
low: in 8, high again. Fig. 4B charts this flux-density varia-
tion.

The magnetic flux. of course. induces a voltage in the read-
ing head as it moves past. The large change in flux from
column 1 of the grid to columu 2 produces the high-amplitude
peak at A (Fig. 4C): the smaller flux change causes the smaller
peak at B (since the change here is from a higher to a lower
flux density, the peak is reversed in polarity); peaks C and D
are generated on a similar principle. Each of the different
standard MICR numbers produces its own unique pattern of
positive and negative peaks (Fig. 2).

Machine Operation

Fig. 3 shows the Burroughs circuitry in shmplified block
diagram. This fairlv tyvpical circuit recognizes the various
pulse patterns and translates them into nwubers. When the
mumber to be read travels across the recording head, it covers
each grid column in 32.5 wec. The output of the reading
licad is fed through an amplifier into a delay line. Between
each delav line reading station (numbered 0 to 7) is a built-
in delav of 32.5 usec. Thus as the pulse A (Fig. 4C) enters
the delav line and travels along it, pulse B follows ex-
actlyv 32,5 usec. later. When the whole character has been read
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The operator is using an inscriber to imprint the dollar amount
on each check in magnetic ink, Then the machines take control.

into the delay line, pulse A appeurs at reading station 0, pulse
B at station 1, pulse C (five grid columns behind) at station
6. arul so on. as illustrated in Fig, 6. The delay line is arranged
to reverse the polarity of the negative pulses, so that all pulses
show up at the reading stations as positive (Fig. 6B).

These pulses are applied in parallel to the fourteen resistor
networks which form the buffer amplifier input circnits (Iig.
5). Each of these resistor nets is designed to apply the maxi-
mur signal to the input of the buffer when the signal which
that buffer is designed to recognize comes along. In the case
of the zero. for example. two high-amplitude signals appear
at reading positions 0 and 7, low-amplitude signals at T and 6.
The resistive network is designed so that when that particular
combination of signals appeurs, maximum signal is applied to
the zero mput buffer. Resistors at the inputs of the other
buffers discriminate against this combination of signals, and
little gets through to the inputs of the other buffers.

To muke the discriminatory action of the buffers even more
positive. a voltage is developed at the buffer output across
the diode which back biases the ontputs of the other buffers
and prevents them from producing an output signal. The
buffer putting out the strongest signal. in other words, cuts
off all of the others. At the same time, the K amplifier devel-
ops a 75% feedback signal and applies it back around to the
input of the buffers. This signal. opposite in polarity to the
input signals from the delay line. is strong enouch to bias to
cut-off the input stages of all buffers except the one in con-
trol—or in this case, the zero buffer.

At this point, a sensor in the delay line senses that the char-

Fig. 2. Signals produced by the various numbers. Note that
these were scanned from right to left rather than from left
to right as in Fig. &. Some machines are designed to read
one way, others are designed to read in the opposite way.

76543 210 76543210 76543210
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The document handling or sorter-reader section of Bank of
America’s Electronic Recording Method of Accounting system.

STATIONARY HUB OF READ DRUM

PHOTRHEELE - "on o oo
k PERMAMENT
MAGNET

Fig. 3. As check is transported around drum, the magnetic
numbers are first magnetized and then read by a tape head.
Light-sensing device tells logic circuit check is on way.

acter has been completely fed into the line and is ready to be
read, and turns on the voltage comparators. Of course, only
one buffer is developing a signal at this point, so only that
comparator—the one associated with the operating bhuffer—
goes Into operation. Its output signal turns a series of flip-fop
circuits in the encoder storage on and off in a certain pattern,
which digitally represents the number just read. The digital
signal is then fed from the output of the reader into a com-
puter or used to control equipment. The reading logic then
wipes itself clean und gets ready to read the next character,
which by this time is beginning to come into the delay line
in preparation for its next job.

A Different Approach

Most MICR readers operate similarly, although the circuit
details may vary. But one—the 1BA machine—is quite differ-
ent. The IBAM reading head is divided into 30 tiny separate
sections (Tig. 7), each of which develops its own signal as the
lines of magnetic flux cut through it. Actually, only ten seg-
ments are used at any one time, but the additional segments
allow for reading numbers above and below the normal posi-
tion, and numbers specially placed on certain kinds of card
checks. As the diagram shows, segments 1. 11, and 21 are
wired in parallel, as are 2, 12, and 22, etc. Thus only ten out-
put signals are developed, no matter where the number is
with relationship to the head. (The Burroughs approach, by
the way, also uses a head wide enough to read numbers higher
or lower than normal. No special arrangement is needed, how-
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The computer control console {foreground) and the memory tape
storage units that are utilized in the ERMA system discussed.

ever, since the same signal is developed whether the number
passes near the top or near the bottom of the magnetic gap.)
As a number sweeps across the IBM read head, the output
of each of the ten segments in operation is sampled seven
times. At each sampling, the head senscs either the presence
or absence of magnetic flux. The segmented head, in other
words, senses 70 different areas as the number sweeps across
it, and determines whether each has magnetic ink or not.
The signals developed by this sampling are applied to a
matrix of flip-flops, each one of which will be either on or off,
depending on the presence or absence of ink in the corre-
sponding square. A logic circuit samples each of the flip-flops,
senses the particular combination of “on’s” and “off’s” present,
and translates this pattern into terms of numbers being read.
Not every one of the flip-flops must be in the proper condition,
incidentally. If a large enough percentage is on, and this per-
centage could not possibly be interpreted ambiguously, the
logic circuit will still recognize the nunber being read. Con-
sequently, the machine can read even mutilated figures.

The Banking System

With magnetic character reading, almost all banking pro-
cedures are becoming automated. A simple example shows
how the completed system will work. Suppose you make a
deposit into your checking account at “Your National Bank.”
Among the items you deposit are vour paycheck, a refund

Fig. 4. Output signal produced by head for numeral ‘‘zero.””
32.5psec,
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Fig. 5. Simplified block diagram of one type of reading unit.
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Fig. 6. Outputs ot various reading stations of the delay
line shown here before (Al and after (B} polarity reversal.

from a company in California—across the country from where
vou live—on an order it couldn’t fill. and a check from vour
neighbor. Joe. paving vou back the 856.70 he borrowed.

Your deposit slip. vou natice, has MICR figures along one
edge. So have all the checks vou are depositing. A teller in the
bank takes vour deposit. passes it along to a clerk who puts
the items—the deposit slip and the three checks—into an in-
scriber. He then writes in the dollar amount aloug the hottom
edge it magnetic ink. That's the last time anvone will have to
touch the checks. although they may travel across the country
and be involved in many transactions before they finally get
back to their various writers.

Take a closer look at one of the checks after it comes from
the inscriber. The row of numbers across the bottom (Fig. 8)
is divided into four groups, although vou may not be able
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to tell where each one starts and stops by looking. The first
group on the left is a routing-transit svmbol. If vou deposit a
check in a bank other than the one it is drawn on, that symbol
tells the bank where to send the check to collect the money.
The number in the upper right-hand corner of the check,
written as a fraction, contains the same information (yvou'll
notice that the same numbers are present). The bank clerk
reading the fraction has traditionally done this routing by
hand.

The second group of figures is the account number of the
individual or firm which wrote the check. When it gets back
to the writer’s bank. that number will tell a computer from
which account to withdraw the money. The third group is
process control—this gives the home baunk’s computers any
special instructions they must have to handle the check prop-
erlv. The fourth group is the dollar amount of the check. As
vou can see, it agrees with the written face value.

The first two groups of figures were printed on the check
before it was ever written. If vour bank has switched over to
electronic bookkeeping. voull find these numbers on the
blank checks in vour pocket now. The only figure the inscriber
added was the dollar amount and, in some cases. the process
control number. Frequently, the process control number is
not emploved at all.

With the dollar amount written in. all important data is now
recorded in magnetic ink and the computers can take over.
The three checks vou deposited are sent through a sorter (Fig.
9) which reads the routing numbers and separates the checks
into piles. Joe, it so happens. has an account in the same bank
as vou have. so his check is sorted into a pile which goes into
the bank’s own bookkeeping system. A computer there will
simply subtract the amount from Joe’s account and add it to
yours, and at the same time cancel the check and slip it into
a pocket where it is collecting all of Joe’s checks which come
in. At the end of the month, it will look over the record of what
went on in his account during the month and add up the
figures, then print out his bank statement automatically.

Your pavcheck, meanwhile, dropped into another pocket in
the sorter. This pocket is set aside for checks drawn on the

(Continued on page 70)

Fig. 7. Reading arrangement employed with multi-channel head.
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COIL-WINDING NOMOGRAM

HIS nomogram was constructed to climinate much of the

By A. L. TEUBNER/
pencil pushing imvolved in designing single-laver inductors

Tin the range of values normally required for amatear trans-

mitters, loading coils, and feedline matching networks. Since in-
ductance, for a given form diameter. is related to hoth the nunmiber
of turns and the winding length, the nnmber of combinations of
these two is Thnited only by the form length, at one extreme. and
the minimum desirable wire size, at the other. This diagram makes
it casy to discover the available range and to strike a good com-
promisc. It can also be used in reverse to caleulate the inductance
of a “junlk-hox™ coil. The scules are hased on a simple approxima-
tion formula for single-laver air-core coils which should agive suf-
ficiently acenrate vesults for radio-amatenr use up through ten
meters,

The fornmda employed is: L—=a2n2/(9a -+ 100) where L is
the inductance in uwhyvy @ is coil radius in inches, b is coil leneth
in inches, and wis the number of tumns.

As an example of the design problem nsing the nomogram., as-
sume that von need @ 100-ghy. Toadiug coil, and have on hand a

Designing single-layer air-core inductors for use in transmitter tanks, loading
coils. and matching networks is simplified by emploving this easy-to-use chart.

to a diameter of 24" crosses the
line for 6” of length. From this intersection project downward to
the bottom edge of the graph portion. Then connect the point
just found to the 100-ghy. mark on the inductance scale, using a
straightedge. The point where the straightedge crosses the center
scale gives the number of turns, in this case 68, Repeating the
procedure for lengths of 4 and 2 inches vields 36 and 43 thrns,
respectively.

After dividing length by turns, we refer to a copper-wire table
and find that the largest sizes of enamelled wire that we can nse are
Nos. 12, 14, and 22, in order of decreasing winding length. These
results are summarized in the table, The final choice will be in-
fluenced by snch things as the expected r.f. current and potential
gradient. and the desired “Q7 of the coil.

Calculating the inductance of an existing coil follows the same
aeneral procedure, except that the point on the horizontal axis
corresponding to length and diameter is connected with the known
number of turns, and a straightedge will lic on the inductince
value. Since the nomogram was designed for the reverse problem,

where the curve corresponding

257 diwmceter form. 67 lone. On the nonogram, find the point some combinations may not fall on the inductance seale. A
SORM DIAMETER (IN.)
[t} 0
- Caam ¢ 0
Z
v}
Z
J
z
3
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I
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Q0
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o) = _
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RECENT DEVELOPMENTS in ELECTRONICS
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Videotaped Jet Carrier Landing. The sequence of photos shown above were taken from a shipboard television moni-
tor displaying a jet carrier landing as recorded by a Pilot Landing Aid Television system (PLAT). This system is now being
installed aboard 10 U.S. Navy carriers by Ampex Corporation. A television camera mounted in the center line of the carrier
deck spots the plane at the beginning of its landing approach, and follows it to the touchdown. A second TV camera on the
carrier’s superstructure then takes over. Cross hairs on the manitor assist the landing signal officer in talking the pilot
down to a safe landing. A minute-by-minute record of time, air speed, wind velocity, time, and flight number are shown on
the dials at the top of the screen. Audio recording of the conversations between the pilot and the landing signal officer are
made on the same tape along with the video information. Hence, the Videotape recording makes a complete record of each
landing, day and night, for immediate playback and analysis by pilots. The recording equipment employed is the latest broad-

cast version of the Ampex Videotape recorder, which was introduced in 1956 initially for television networks and stations.

ELECTRONICS WORLD



“Syncom” Communications Satellite. (Right) Pro-
totype of NASA's “Syncom” synchronous orbit satellite is
being inspected here along with third stage of rocket that
will carry it through space early this year. The Hughes-
built satellite is exoected to be placed into orbit thou-
sands of miles above the earth and at such a speed as to
keep its position constant with respect to a point on the
earth. Magnetic Stripe Ledger. (Below) A ledger card
with a magnetic stripe on its reverse side forms the basis
of a new I|BM product line. The stripe stores alphabetic
and numeric information. The alphabetic storage ability
minimizes manual typing of entries during accounting
procedures and increases output speed and production.

Efficient Laser Pump. (Below left) Sperry Rand research scientist watches
emission from gallium arsenide diode in liquid nitrogen as experimental progress
on use of dicdes as pump sources for lasers. Laser output efficiencies close to
85% have been claimed. Experimental Fuel Cell. (Center) A new fuel cell
using zirconia solid electrolyte (white cylinder) is being worked on by G-E scien-
tists. Natural gas and oxygen, heated when the cell is placed inside an electric
furnace, produce electrical energy directly without the use of any moving parts.
Superconducting MHD Generator. (Right) Combining in a single device
two major new scientific developments—superconducting magnets and magneto-
hydrodynamic {MHD) power generation-—the first superconducting MHD genera-
tor goes into operation at Westinghouse Research Labs. The vertical tank houses
the magnet, immersed in liquid helium, through which white-hot gases pass to
convert the energy from the intense heat directly into electrical energy.




MUSIC/SPEECH DISCRIMINATOR

By FRANK D. GROSS

Design and eonstruction of a device that can reject all speech and pass all music.

Lait provides continuous background music cither for listening or for recording.

ERTAIN radio broadcast commercial-elimination sys-
C tems leave much to be desired in matters of per-

formarnice as they are generally limited to a single
FM station in any area, they are available on a rental-only
basis, and they are generally limited to a specific receiver
and audio system.

Several years ago two commercial-elimination systems
made their appearance in a technical journal.l:2 These de-
vices were music-speech discriminators which provided
muting-type of control signal when speech only was present
in the program material, and provided a pass-tvpe of con-
trol svstem in the presence of music only. These devices
operate well on any high-quality program source, ¢.g., no
singing commercials, and veasonable pauses between musi-
cal selections and speech passages. As this is typical of most
FM-only stations, and certain AM stations, a wide range of
program material operates well with these devices, giving
100% commercial and news elimination.

After constructing and testing one of these devices, the
anthor decided that a solid-state music-speech discriminator
(MSD) could be built with certain advantages over the

Fig. 1. Block diagram of the 7-transistor dlscnmmutor
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previous all-tube systems, specifically with regard to size,
fexibility, separation, temperature, and over-all svstem cost.
The basic function of the two devices is similar, but the
solid-state version achieves its operation through significantly
different circuitry. The device is self-powered and is readily
adaptable to a variety of audio systems. There are many ap-
plications for such a device. The MSD can provide continuous
background music in such locations as doctors” and dentists’
offices and retail stores, without being limited to one program
source or a monthly rental fee. Attached to a home hi-fi
ceunter, the MSD can perform the same function. Used back-
wards, the MSD can be pressed into service as a “superpage”
unit with certain plant audio svstems or serve as a news
monitor, The device may also be used to automatically
“borrow” music while tape recording, without the customary
editing and splicing. This device is a seven-transistor unit,
the size of two books, and can be home constructed at a
total cost of a little less than $30.00.

Theory of Operation

The nature of music and speech differ markedly in one
respect: their decay rates. Decay, or the fall time in most
music, is very gradual, indefinite, overlapping, and poorly
damped while speech syllable (phoneme) endings are sharp,
distinet, highly damped, and repetitive. Fig. 1 is a block
diagram of the system that provides a control signal based
upon this difference. The low-level audio signals from the
program source are impedance-matched in the low-level
amplifier stage, Q1. This is a conventional stage. needed be-
cause of drive requirements. The frequency-selective am-
plifier, Q02, has a frequency response that is limited to passing
only mid-range signals (350-1400 cps). This stage amplifies
speech signals with telephone quality and eliminates hum
and sibilant sounds, bass instruments, hiss. noise, and the
higher frequency musical components. These components
would tend to mask or confuse the mid-range decay informa-
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Fig. 2. (A) Detettor and dynamic-range compressor circuit.
Positive signals back-bias the stage and are lost. Negative
signals are non-linearly amplified due to varistor charac-
teristic. (B) Transfer characteristics of the stage. (C)
Small amplitude variations, typical of music, are consid-
erably reduced in amplitude. (D) Large amplitude variations,
typical of speech decay, are considerably increased in size.

tion. This stage also eliminates any multiplex or commercial-
killing ultrasonic signals that may be present. The third stage
is a detector and dynamic-range compressor, consisting of
an unbiased transistor and a varistor collector load. This
stage removes the bottom half of the andio signal from further
processing and amplifies signals in such a manner that the
minor signal variations are reduced considerably, while the
major signal variations are considerably amplified. This oper-
ation is explained and detailed in Fig. 2.

The net effect of this operation is to significantly reduce
the gradual musical variations, while greatly enhancing the
speech attack and decay variations. The amount of com-
pression is on the order of the cube root of the input signal
variations. This circuit performs considerably better than the
draswdown limiter or logarithmic amplifier used in previous
tnbe units.

The fourth stage is a filter and differentiator. The filter
removes all audio frequencies and leaves only the audio
envelope with its attack and decay information. The differ-
entiator then extracts the attack and decayv information, which
appears as a varving series of pulses. This is simplv an RC
ligh-pass network. Diode CR1 is the pulse selector, which
rejects all attack pulses, and all decay pulses below a critical
adjnstable magnitude.

At this point in the circuit, speech consists of a series of
sharp repetitive decay pulses, while music consists only of
a random pulse or two of considerably smaller magnitude
and much wider spacing. The actual music-speech discrimi-
nation has been accomplished. All that remains is the con-
version of these decay pulses into a useful “on-off” type of
control signal.

These decay pulses are caught by the integrator O3, which
rapidly charges a large capacitor, but turns off between
decay pulses to force the capacitor to gradually discharge
over a second path, This second path is the Schmitt trigger
06 and Q7. When the average capacitor voltage exceeds a
critical value, the control relay is energized. This capacitor
also provides a delay after the last decay pulse to permit com-
plete muting during a speech passage between words and
phrases. The Schmitt trigger prevents relay chatter or mar-
ginal operation by always presenting a very high or a very
low relay voltage. The operation of these stages is indicated
by the waveforms of Fig. 3.

There are six controls in the circuit: three variable and
three switched. A “Level” control establishes the level of
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the audio input signals. A “Separation” control determines
the minimum level of decay information sent to the integra-
tor, while the “Delay” control adusts the time delay of the
Schmitt trigger, variable from .7 to 2 seconds. A “Tune”
switch defeats the MSD while tuning the receiver. The re-
maining two switches are the “Power On-Off” and the “Im-
pedance” selecting switch for the input audio connection.

MUIC- SPEECH DISCRIMINATOR

TUNE DEAY

BVEL sepaRATION
Y

e
s i Bt

Front view of the MSD unit. The green and red indicator
lamps at extreme right show presence of music or speech.

Rear view showing interconnecting jacks and impedance switch.

Fig. 3. Waveforms produced by MSD for both music and speech.
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FRONT COMPONENT
BOARD

REAR COMPCNENT BOARD

Top view with cover removed. Note use of two <circvit boards.

The circuit diagram of the unit is shown in Fig. 4. All
parts are conventional and low in cost. The transistors are
industrial silicon types and are readily available.

The flexibility of the circuit comes about from its variety

of possible inputs and control functions. A dual regular in-
put is provided. This permits return of the incoming audio
from the tuner to the amplifier or preamplifier. An im-
pedance switch matches the input to the MSD and has a
“Lo” (3000-ohm) position for use after a cathode-follower
or low-impedance line, and a “Hi” (33,000-ohm} position for
use after a plate-coupled output. A dual multiplex input is
also provided, which will use a low-impedance multiplex line
without degrading the multiplex signals. L1, a .3-henry cup-
core inductor, provides pre-emphasis equalization for the
MSD only. The multiplex line is unaffected by the series
compensation.

Four basic control functions are provided by the relay:
(1) The input signal appears at an output jack during
musical passages; (2) an isolated input is switched to one
output jack during speech and a second output jack during
musical passages; (3) an isolated input is switched to an
output jack during musical passages; and (4) dual pilot
lamps light red for speech and green for music. All four
functions are completely independent and isolated from each
other. All the input/output connections are accomplished by
a ten-gang multiple phono jack—a surplus item. By proper
use of this jack bay, the MSD will work into virtually any
audio system.

The internal power supply is conventional, using two sili-
con rectifiers in a center-tapped configuration to provide d.c.
circuit voltages of 25, 20, 15, and 6 volts to the various stages

(Continued on page 73)

Fig. 4. Schematic diagram and compiete parts list for the music-speech discriminator constructed by the author.
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h C9--350 uf., 3 v. elec. raparito_r
RLI CI11—300 upf., 6 v. elec. capacitor
- . i D C12, C13, C14—3500 pf., 25 v. elec. capacitor
£l C15—100 uf., 6 v, elec. capacitor
s Cl16—.05 pf., 50 v. Mylar capacitor
POWER C17—.068 uf., 50 v. Mylar capacitor
_ _ _ _ L1-—.3 hy. inductor (equiv. to Stancor PCT-
n7Vv.AC. R32 128, any .I-.5 hy. coil can be used)
R G CE R A RLI 4-pole d.t. relay, 1200 okm, 24 v. (Al-
lied Control T-154-CC-CC)
VARI—023L9 varistor (Victory Engineering
Co. 3.5v. @1 ma @ 25°C; 6 v. @ 5 ma.

=

@ 25°C; exponent—3 in 1 — KE*)
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RI—27,000 ohm. Y4 w. res.
R2—270.000 ohm, V5 w, res.

R3, R6. R12—10.000 ohm, V4 w. res.
R{, R7, RI§—4700 ohm, \; w. res.
R5—150,000 vhin, V3 w. res.

R&, R14—470 ohm, V4 w. res.
R9—3900 ohm. V4 w. res.

RIN— 18.000 ohm, V4 w. res.

RII, RI9—22.000 ohm, V2 w. res.
RI13— 180,000 ohm, V7 w. res.

RI16 750 ohm, V3 w. res.
RI17—12,000 ohm, V2 w. res.
RI8—+47,000 ohm, V3 w. res.
R20—680,000 ohm, V5 w. res.

R2I, R24, R25—5100 ohin, V2 w. res.

R22—47 ohm, V3 w. res.

R23—1000 ohm, Vs w. res.

R26, R27—820 ohm, V3 w. res.
R28—22 ohm, V2 w. res.

R29—180 ohm, V2 w. res.

R30—270 ohm, V4 w. res.

R3I1—6200 ohm, Yo w. res.

R32—2700 ohm, V5 w. res.

R33—5000 okm linear-taper pot
R34-—750 ohm, linear-taper pot
R35--2000 ehm linear-taper pot

C1, C8—10 upf., 25 v. elec. capacitor
C2—1 pf., 25 v. elec. capacitor

C3, C5, C10—350 uf., 6 v. elec. capacitor
C4, C6, C7—4 uf., 25 v. elec. capacitor

J1-—Multiple phono jack strip, 10-gang (Bur-
stein Applebee 181394

PLI, PL2—18 o. pilot light (Eldema =4590,
socket £4594)

FI—V; amp.. 250 v. fuse (AGC-Y2)

81,82, 83—S8.p.s.t., I amp slide switch

TI—42v.c.t. @ .5 amp power trans. { Femco
TRP-2712 or larger equiv. Stancor TP-1
with two 18-volt secs. in series)

CRI—IN3{4 diode

SR1, SR2, SR3-—500 ma., 600 p.i.v. power
diode (IN2071 or eguiv.)

1. 02, 03, 04, 06, Q7—2N1377 traunsister
(Texas Instrument)

D85—TI1-484 trausistor (Texas Instrument)
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HALL EFFECT

By JOHN R. COLLINS

The phenomenon was recognized long ago as a curiosity. New materials are rapidly
moving it out of the laboratory and into a growing number of practical devices.

REAT progress is being made toward
moving a rather ancient principle—

the Hall effect—out of the laboratory
and into practical use. Electronics exhibits,
manufacturers’ catalogues, and advertisements
display an increasing number of products in-
corporating Hall devices now available for
purchase. And the end is not in sight—new
applications appear continually in the litera-
ture. Unquestionably there are still more Hall
devices on drawing boards than on produc-
tion lines.

While the Hall effect dates back to 1879,
it remained a sort of scientific curiosity for
more than half a century. With the advance
of semiconductor technology, however, it has
becomne possible to make Hall units with the
necessary sensitivity, stability, and output.

The major emphasis thus far has been on
instruments for measuring magnetic fields or
determining the magnetic properties of ma-
terials. In addition, however, Hall devices are
used for current and power measurements
and as function generators, transducers, multi-
pliers, and isolators.

The Hall effect refers to the influence a
magnetic field has on a stationary current-

carrying conductor. Perhaps the easiest way
to visualize the effect is by thinking of the
familiar motor principle. A current-carrying
conductor which is cut by a magnetic field
will be subjected to a thrust which will cause
it to move at right angles to both the direction
of the current and the direction of the mag-
netic field. This principle is the basis of opera-
tion of d.c. motors and the ID’Arsonval meter
movement,

A natural question is, what happens if the
conductor is restrained so that it is not free
to move? Edward H. Hall found the answer
through his experiments at Johns Hopkins
University more than 80 vears ago. Using a
thin strip of gold leaf as a conductor, Hall
showed that a difference in potential (“Hall
voltage output” in the diagrams) will appear
across opposite edges of the strip under these
conditions. This is illustrated in Fig. 2A.

The explanation of the effect lies, of course,
in the deflection of electrons in the current
stream to one side of the conductor by the
influence of the magnetic field, as shown in
Fig. 2B. The same sort of deflection may be
observed in a magnetic-deflection type cath-
ode-ray tube. In some semiconductors, positive
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Fig. 1. Flat probe by Radio Frequency Labs used to detect
transverse fields. InAs element is embedded near blade tip.
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Fig. 2. (A) Hall voltage develops in the conductive strip. (B}
Path of deflected electron. Direction of flux is into page.

-
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Fig. 3. Sensitive gaussmeter by Bell measures small fields.

charges (“holes”) are the muajority carriers, and these are
also deflected by the magnetic field. The concentration of
like charges at one edge of the conductor produces a differ-
ence in potential as would be expected. This is called the
Hall voltage.

The magnitude of the Hall voltage is directly related
to the strength of the magnetic field. As electrons are de-
flected to one side, the negative charge thus produced tends
to oppose the movement of more electrons to that edge.
A condition of equilibrium is reached when this repelling
force exactly balances the impelling force of the field’s mag-
netic strength.

The relationship among the several factors which deter-
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DIRECTION OF FORCE

mine the Hall voltage is expressed by the following formula:
Vi = Ri/d X I X B X sin 6. V, = Hall voltage in volts,
R. = Hall coefficient (described below), I = current in
amperes, B = magnetic flux density in gauss, d = thickness
of conductor in centimeters, and # = angle between I and B.
In the usual case, where I and B are at an angle of 90° with
respect to each other, the sine of 4 is 1 and can be ignored.

Materials

Early experiments with the Hall effect were limited be-
cause of the lack of suitable materials and although many
different metals were tried (including antimony, cobalt, so-
dium, and zinc), the results were far from satisfactory. Re-
sistance of the materials was low, making it difficult to obtain
a Hall voltage large enough for practical purposes. When
materials of higher resistance were used, the efficiency de-
clined to such an extent that the device became virtually
useless.

Experiments show that there are two factors which deter-
mine the suitability of materials for Hall effect use. First,
the mobility of the charge carriers (either electrons or holes)
must be high, This is obviously important since carrier mobil-
itv determines the response to an applied force and hence
the sensitivity of the device.

High mobility, however, tends to reduce the resistance
of the device so that impedance matching becomes a serious
problem. The best way to overcome this difficulty without
lowering the efficiency is to reduce the number of carriers
by purifying the material. These considerations are expressed
in the following formula for the Hall coefficient: Ri = u/s
where 4 is the mobility, a measure of drift velocity of the
carriers, expressed in terms of drift per centimeter per
second for a potential gradient in volts per centimeter, and
< is a measure of the concentration of the carriers per cubic
centimeter of the material.

The Hall coefficient thus serves as a figure of merit in
selecting materials for use in Hall devices. Indium anti-
monide (InSh) has the greatest carrier mobility and hence
the highest efficiency of any material thus far discovered.
It is quite temperature-sensitive, however, and this fact has
limited its use. Instead, many Hall devices now employ
either indium arsenide (InAs) or indium arsenide phosphide
(InAsP). These materials have a carrier mobility substan-
tially greater than either germanium or silicon and, while
not as efficient as InSh, they are considerably less tempera-
ture-dependent than indium antimonide.

Hall Generators

A Hall generator is a solid-state multiplying device which
is designed to produce a Hall output voltage proportional
to the product of the control current and the magnetic field.
It is constructed by forming semiconductor material into a
thin wafer and attaching leads to each of the four sides.
Two opposite leads are for conducting the control current,
and the other two are the Hall output voltage leads. The
wafer is attached to a thin, insulating panel and the unit
is encapsulated in epoxy resin.

The Hall-voltage formula above shows that the output
increases as the thickness of the conducting wafer decreases.
It is advantageous, therefore, to make the wafer as thin as
mechanical strength will permit. In addition, the panel on
which it is mounted should be made thin so as to fit into
the small air gaps found in practical equipment.

Intermetallic elements, such as InAs and InSb are very
brittle, making it difficult to machine them to very thin sizes.
A solution to this problem is to vacuum-deposit the material
in a thin film on a glass or ferrite substrate and to connect
leads to opposite sides before encapsulation.

The Helipot Division of Beckman Instruments, Inc. pro-
duces units in this manner, depositing InSh in a film only
7 microns (0.00028”) thick on a substrate plate 0.012”
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Fig. 4. Test assembly for tracing hysteresis curve on scope.

thick. Thesc units are cxtremely sensitive because of their
thinness and because of the high carrier mobility of InSh.
Some will give Hall ontput voltages of 2 volts per ampere-
kilogauss,

Deposited-film  construction provides a large surface-to-
volume ratio which helps dissipate heat—an important factor
since InSh, as already mentioned, is extremely temperature-
sensitive. The thinness of the film places a limit on the
amount of current that can be handled, however, so it is
necessary to strike a balance among several variables in order
to obtain a sensitive Hall generator which will have reason-
able dimensions and still be capable of handling practical
currents.

Fabrication of Hall generators is a delicate operation
which requires careful attention to construction details. One
source of error results from improper alignment of the Hall
output voltage leads on the edges of the wafer. Unless these
are exactly positioned at equipotential points, a voltage will
exist between the contact points whenever there is current
flowr, even with zero magnetic field. The effect, known as
the resistive null voltage. can be compensated for by a
resistive network, but unless this is done the generator
will give false readings and the error will increase with the
current.

The specd of respouse of a Hall generator is extremely
fast, ranging well into the megacycle region. By itself, how-
ever, a Hall generator is an incomplete unit, since a mag-
netic circuit is needed for its operation. The inherent slow-
ness of magnetic circuits usually limits the final speed which
can be attained in Hall circuits,

Gaussmoters

Oune of the most important applications of the Hall gen-
crator is detecting and measuring magnetic fields. For this
purpose, it has the advantage over more conventional instru-
ments in that relative motion is not needed between the mag-
netic field and the pickup clement. It is only necessary that
the control current (which can be either a.c. or d.c.) be a
kuown quantity. Hall-effect gaussmeters are shown in Figs.
3 and 10.

Since it is often necessary to measure magnetic flux in
narrow air gaps, the Hall generator is usually mounted in a
probe which is connected through a cable to the gaussmeter
instrument. Various kinds of probes have been developed
to meet the different conditions of use. A transverse probe
(IFig. 1) is used to detect fields directed toward the probe’s
flat side, while an axial probe (Fig. 7), with a small Hall
generator mounted flat at its end, is used for fields directed
towards the tip. Probes less than 0.02” thick are available
for making measurements in very narrow air gaps.

Through the use of a probe, an operator can determine
the area where flux density is greatest and, since the Hall
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output is greatest where the generator clement is perpendic-
ular to the magnetic field, it is easy to find the field direction.
Information of this kind is especially useful when checking
for flux leakage in the vicinity of transformers or relays.

For very accurate work, the gaussmeter is zeroed while
the probe is in a special zero-gauss chamber which shields
the sensitive element from the earth’s field (about 0.5 gauss)
and any stray magnetic fields. Also, standard magnets of
known strength are used to calibrate the gaussmeter.

A very sensitive gaussmeter with 12 full-scale ranges
from 0.1 gauss to 30,000 gauss is shown in Fig. 3 and in
block diagram form in ¥Fig. 9. The circuit is entirely tran-
sistorized. An oscillator feeds a 1100-cps, 100-ma. control
current through the sensing element. In the presence of a
magnetic field, the Hall output voltage will be an 1100-cvele
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Fig. 5. Hall wattmeter renders power as product of E and I.
HALL
GENERATOR
P
SPLIT C-YOKE CONTROL
CURRENT
—
-0

BUS BAR

Fig. 6. Hall element and split C-yoke make clip-on ammeter.

voltage which is amplitude-modulated by the magnetic field
being measured.

A portion of the oscillator output is fed back into a sum-
ming circuit where it is used to cancel out a major portion
of the signal caused by the magnetic field. High amplifier
gain then permits small changes in field strength to be studied
in detail. After amplification, the signal is demodulated to
obtain a d.c. or a low-frequency a.c. signal proportional to
the magnetic field. This signal deflects the panel meter and
may also be used to operate control circuitry or an oscillo-
graph.

Gaussimeters of this kind are especially useful for studving
small changes in a magnetic field, hence their name “incre-
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Fig. 7. An axial gaussmeter probe, with element mounted flat
at its end, for detecting fields directed toward its tip.

b s R B

Fig. 8. Two matched probes are used in this differential
gaussmeter by RFL. It can detect flaws in magnetic materials.
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Fig. 9. How the amplified Bell gaussmeter of Fig. 3 works.

mental” gaussmeters. Since the signal and the detector are
synchronized, the circuit rejects out-of-phase signal compo-
nents, a factor which tends to reduce the effects of noise.
Among other applications, they are useful for evaluation of
magnetic ink, tape, and magnetic memories.

A different gaussmeter is shown in Fig. 8. It utilizes two
matched probes which are mounted parallel to each other
at a fixed distance apart. The system is supplied by a 3000-
cycle oscillator, and separate constant-current amplifiers
furnish the control current to each probe. The current
through each element is held constant to insure that its out-
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put will be exactly proportional to the magnetic field at
that point. The Hall voltage output of one probe is inverted
and added to the voltage output of the other—which amounts
to subtracting the two outputs. The difference voltage is
displayed on the meter, which can be detached from the in-
strument itself for convenient viewing.

Differential voltmeters of this kind are useful for meas-
uring the gradient of the magnetic field in connection with
locating and measuring flayws, anomalies, and residual mag-
netism within ferromagnetic materials. Uniform fields, such
as the earth’s, do not affect the readings regardless of the
position of the probe.

It is notable that many sensitive gaussmeters employ a.c.
for the control current and thus have an a.c. Hall output
voltage. The advantage is that a.c. is easier to maintain at
a constant level since it is not subject to the drift problem
encountered in d.c. Also, such a.c. voltages are much easier
to amplify.

While many Hall-effect gaussmeters are emploved for in-
termittent measurements, they are also useful in continuous
applications. One of the most demanding applications is the
monitoring and controlling of the magnetic field of a mass
spectrometer. The field must be maintained at an extremely
constant level in order to make possible the delicate analysis
carried on by a mass spectrometer. Even when the voltage
of the electromagnet posver supply is kept at a constant level,
the current and the magnetic field may vary because of re-
sistance changes due to temperature fluctuations. A Hall-
effect gaussmeter is used to monitor the field and to act as
the sensing element in an automatic control loop.

Hysteresis Curve Tracer

A special adaptation of the Hall effect is in the measure-
ment of the hysteresis of magnetic materials. The key to the
way a magnetic core will perform in a particular application
is its hysteresis curve, which shows how the flux density in
the core varies with the cvcling of an a.c. magnetic field. A
fast, accurate means of plotting the hysteresis curve is a
necessity for development work and in manufacturing many
kinds of magnetic devices. Hall generators are especially
useful for such analysis because they measure the instan-
taneous field without any time lag. The hysteresis loop can
be displaved on an oscilloscope.

The basic elements of such a curve tracer are shown in
Fig. 4. The magnetic core to be tested is placed in the center
of a coil through which is passed an a.c. current which is
in phase with the control current. A voltage drop is obtained
by means of a resistor inserted in the path of the winding
and the voltage thus obtained is applied to the horizontal
plates of the oscilloscope. The Hall device is placed in con-
tact with the magnetic test material so that the magnetic
field will be perpendicular to it. The Hall voltage thus de-
rived is applied to the vertical plates of the oscilloscope.
The result will be a typical hysteresis curve.

Power Measurement

A Hull generator, as mentioned before, is fundamentally
a multiplying device, producing an output that is propor-
tional to the product of the control current and the magnetic
field. Since power is determined by the product of current
and voltage (P~ E x I), it is only necessary to have the con-
trol current proportional to the circuit voltage and the mag-
netic field proportional to the circuit current in order to ob-
tain a Hall voltage proportional to the circuit power.

A generalized wattmeter circuit employing a Hall genera-
tor is shown in Fig. 5. A shunt, R, is provided so that only
a portion of the circuit current flows through the coil and a
series dropping resistor, R., limits the voltage applied to
the Hall generator. The selection of values for the two
resistors depends, of course, on the amount of power involved.

(Continued on page 78)
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COMPACT
6-MIETER
TRANSCEIVER

By MELVIN LEIBOWITZ, W3KET
and CHARLES PAPPAS, W3TND

Construction of a simple-to-install,
low-power-drain, 8-icatt ham rig that

is easily moved from car to shack.

Front view of the 6-inch-square 6-meter tronsceiver..

HE six-meter band has much to offer in the way of

QRM-free local contacts, exciting DX, and is the most

practical frequency for mobile operation. Yet hams,
for the most part, ignore this portion of the spectrum in
wholesale numbers despite the fact that they pride them-
selves on “working all bands.” This is a carryover from earlier
days when it was difficult to get equipment to work at this
frequency and the band was thinly occupied. The band is
well occupied today and, thanks to modern tubes and tech-
niques, reliable comnumication can be carried on with equip-
ment that is simpler and less powerful than would be required
on lower frequencies.

The transceiver to be described here runs 8-watts input,
which will give a ground wave range of from 40 to 30 miles
when used with a beam antenna. Mobile range will be 15 to
20 miles. Cost of construction shonld be less than $735.00
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Fig. 1. Transistor supply used by authors for their rig.

and for this sum we obtain a complete station that is easily
transferred from car to shack. Inasmuch as a half-wave an-
tenna for 6 meters is only 9 feet long, the rig may be used
as a portable in hotel rooms while on vacation and business
trips and for other temporary services.

The transceiver consists of a superregenerative receiver
with r.f. stage and a highly efficient three-stage transmitter
(Fig. 2)e A common audio section serves both the transmitter
and receiver, The pentode section of V5 is used as a tuned
r.f. stage to isolate the detector from the antenna and to
provide some gain. The triode section of the same tube is the
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detector. Regeneration is controlled by varving the plate
voltage by means of R16. Plate voltage to this stage is reg-
ulated at approximately 60 volts by PL1, an NE-2 neon lamp.

This simple receiver exhibits sensitivity, a.v.c. action, and
noise-limiting properties that would be hard to duplicate in
a much more elaborate superheterodyne. It is true that its
tuning is somewhat broad but this is desirable in a receiver
designed for mobile and net operation. The regeneration
control has been brought out to the front panel as its use
is very important in obtaining maximum performance from
the receiver.

The transmitter employs inexpensive 8+ megacvcle crys-
tals operating on the third overtone in a Robert Dollar cir-
cuit. This circuit was chosen for its simplicity, reliability, and
freedom from TVI-producing harmonics. The triode section
of V1 serves as the crystal oscillator with output on 25 mega-
cveles. The pentode section of the same tube is a frequency
doubler, producing output at 50 me. A 12BY7A (V2) is used
as a straight-throngh final amplifier. This tube is easy to
drive and does not require neutralization. The resnlt is a
transmitter that modulates upward with good linearity and
no frequency modulation.

A single 6CZ5 (V3), driven by a 12AX7 (V4), serves hoth
as modulator for the transnmitter and audio amplifier for the
receiver. A carbon mike was chosen for use with this rig
as it is inexpensive and rugged.

Switching from transmit to receive is accomplished through
a push-to-talk circuit and relay RL1. A d.c. relay, used as

Table 1. Listing of the voltage measurements on the rig.

PIN # | 6AUB (V1) !IZBY7A v2)| 6025 (v3) | 1247 (V4)| 6ANS (V5)

1 . 0 0 250/300 | 50/0 0/20

2 -95/0 | —12/0 |— | 0/0 | 0/8

3 175/0 0/0 | .1/0 0/0

4 | 12 0 6 12 12

5 6 0 0 0 | 6

6 [0 6 |0 ‘ 120 i 0/200

7 | =7/0 | 220 17/20 J 0 0/55

8 200 l 200 — /11 | 0

9 | 250 0 | 240,300 | | 0/1.1
All voltages measured from numbered point to ground with v.t.v.m.
Supply voltage equals 300 on receive, 250 on transmit. Where two
figures are given the first is the voltage on transmit, the second is
voltage on receive.
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its control circuit, is included in the mike cord as an a.c.
relay would cause hum. Power for the relay is taken off the
filament circuit then rectified and filtered by SR1 and C30.
This circuit has been arranged for use with a negative ground.
Reverse the polarity on both SR1 and C30 if your car has a
positive ground. The relay has three poles. The first set trans-
fers the antenna from the receiver to the transmitter. The
second set completes the speaker circuit on receive and
grounds the transmitting tube cathodes to transmit. The third
set of contacts switches plate voltage from the receiver to
the microphone amplifier (V44).

A frequency-spotting switch has been included. The cath-
ode of the oscillator tube is grounded in the “Spot” position
while the cathodes of the other tubes are left open. This
produces a signal that is of the proper strength for spotting
without overloading the receiver.

Construction

The transceiver is constructed in a 6-inch-square LMB
#666C cabinet and matching chassis. Use of this combination
is recommended as, unlike other more conventional cabinets,
the chassis extends to the walls of the cabinet and there is no
wasted space inside. The top, bottom, and two sides of this
cabinet are removable, and all parts become readily acces-
sible. Constructional details are obvious from the photos.

One item which cannot be seen clearly in the photo is an
“L”-shaped copper shield which is placed across the 12BY7A
socket. The short side of the shield is soldered across the
socket between pins 1 and 9 and pins 5 and 6. The longer
side of the shield rests flat against the cabinet wall and sup-
ports the tuning capacitors of the last stage. The shield

serves two purposes. It shields the grid terminal of the
12BY7A from the plate and also provides a low inductance
common ground for the stage. The output stage will oscillate
without this shield so it must not be omitted.

Some care should be exercised before mounting the speaker
and audio-output transformer. Make sure that these two
components clear each other in the vertical direction before
drilling any holes.

The receiver tuning capacitor, C21, is mounted on a small
angle-bracket bolted to the chassis. This capacitor was cut
down from a 25-pauf. variable. We used only two plates, one
stator and one rotor. This gave us bandspread coverage of 50
to 51 megacycles over 180 degrees. We suggest that the
builder start with four plates and then remove plates, one at a
time, until the desired bandspread is obtained.

The meter used was a lk-inch, 0-1 ma. d.c. type with
built-in lamps. Most parts stores now stock meters of this
size although you may not be able to get an illuminated one.
If this happens, go to a model railroad hobby shop and pur-
chase two of the tiny lamps used on HO-gauge railroads.
These lamps are extremely small and two of them will fit in
the miniature meter case without trouble. Carefully remove
the meter case and drill two small holes on the side. Insert the
lamps and bring the leads out the holes in the side of the
case. Seal the holes with radio cement. These lamps are
designed to work on 12 to 16 volts and should be connected
in parallel, not in series. Enough light spills out of the meter
to illuminate the tuning dial. Don’t be lazy and eliminate
these lamps. You will find this a very valuable feature when
operating mobile at night.

Circuit diagrams for two typical power supplies are shown.

Fig. 2. Superregenerative receiver is combined with a three-stage transmitter in this 50-mc. ham transceiver.
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RI—+47,000 ohm, V5 w. res.

R2,R5,R8—22,000 ohm, V2 w. res.

R3.R4—15.000 okhm, 1 w. res.

R6—47.000 ohm, I w. res.

R7—220 ohm, 4 w. res.

R9—510,000 ohm, Vs w. res. = 5%

RIORI7,R20- 220,000 ohm, 'V, w. res.

RI1I—4700 ohm, 1 w. res.

RI2—10 megohm, V3 w. res.

RI3—100.000 ohm, 1 w. res.

RI4—150,000 ohm, 1, w. res.

R15—1 megohm audio control

R16—20.000 okm linear-taper pot

RI8R21—470,000 ohm, V3 w. res.

R19—3300 okm, V2 w. res.

R22—330 ohm, 2 w. res.

R23— 10,000 okm, I w. res.

C1,C5.C9,C22—50 uuf. disc ceramic capacitor

C2,C4,C6,C7,C8,C10,C11,C15,C16,C17,C18,
C23.C24,€25.C31,C32,€33.C34,C35,C36—
001 uf., 1000 v. disc ceramic capacitor

C3—15 uuf. disc ceramic capacitor

CI12—20 puf. variable capacitor (E. F. John-
son #20M11)

C13—50 puf. variable capacitor ( Hammarlund
MAPC-50B)

C14—10 puf., 1000 v, disc ceramic capacitor

C19—2 puf. gimmick (two pieces of insulated
hookup wire twisted together for 114”)

C20—S§ upuf. disc ceramic capacitor

C21—25 uuf. variable capacitor (see text)

C26—25 uf., 25 v. tubular elec. capacitor

C27—20/20/20 uf., 350/350/25 ©. can elec. ca-
pacitor

C28—.01 uf. disc capacitor

C29—.005 uf., 1000 v. disc capacitor

C30—100 uf., 15 v. tubular elec. capacitor

CRI1I—IN3{ diode

JI-—80239 coaxial receptacle

J2—Two-circuit jack

MI1—0-1 ma., 1V-inch d.c. meter (see text)

PLI-—NE-2 neon glow lamp

PL2,PL3—Meter lamps (see text)

RFCI—10 puhy. r.f. choke or J. W. Miller
#RFC-50

RFC2—20-100 mhy. adj. iron-core choke (TV
width coil used in authors’ unit)

RLI—3-pole d.t., 12 v. d.c. relay, contacts

rated 250 ma. or more (Potter & Brumfield
KM-14D or equiv.)

SRI—750 ma., 400 p.i.v. silicon-diode rectifier

8§1,.82—8.p.d.t. slide switch

T1—Audio output trans. 5000 okms c.t. p-to-p
to 3.2 ohm v.c., § watts or larger

Spkr.—4" square PM speaker, 3.2 ohm v.c.

Xtal.—8 mc. crystal

LI1—16 t. #24 en. closewound on V4" slug-
tuned form (J. W. Miller #4500)

L2 8 t. #24 en. closewound on V4" slug-tuned
form (J. W. Miller #4500)

L3—6 ¢+. B & W #3003 Miniductor

L1—2 1. B & W #3003 Miniductor at ground
end of L3

L5—10 t. #24 en. closewound on ‘4" slue-
tuned form, tapped 2 t. from ground end
(J. W. Miller #1500)

L6—8 1. #24 en. closewound on V4" slug-tuned
form (J. W. Miller #4500)

V1—6A4U8 tube

V2—I2BY74 tube

V3—6CZS§ tube

V4—124X7 tube Vs

6ANE tube
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Ifig. 3 is a typical a.c.-operated supplv and Fig. 1 is for the
transistor d.c. supply used by the authors. The transistor
supply does not have to be used as there are plenty of surplus
dynamotors and vibrator power supplies on the market at
reasonable cost. The transistor supply is recommended as
being the more efficient and since it has no moving parts
will require the least maintenance. No constructional details
have been furnished for the power supplies as they are
straightforward and the average builder should have no
trouble. Power requirements are approximately 300 volts at
100 milliamps and 12 volts a.c. or d.c. at 1.2 amps.

Adjustment and Operation

Initial adjustment of the receiver is best done with a sig-
nal generator or well-calibrated grid-dip meter. Lacking
cither of these instruments, align the transmitter first and
then align the rcceiver by means of the transmitter used as
a signal source. Switch S1 should be in the “Spot” position.

Turn on the transceiver and allow a few minutes for the
tubes to warm up. Advance the regeneration and volume con-
trols approximately half-way. A loud hiss should be heard.
If vou do not hear the superregenerative hiss, advance the
regeneration control until vou do. Set the receiver tuning
capacitor to maximum capacity. Set the signal generator
(modulated) or grid-dipper to 50 mec.

Couple the signal generator to the antenna terminal of
the transceiver. Adjust the signal generator for maximum
output. Turn the slug in L6 through its range. The signal
generator should he heard clearly at some point. The re-
generative hiss will also disappear at the same point. Reduce
the output of the generator until vou can barely hear it
Adjust L5 for maximum signal, keeping the generator output
low so as to avoid receiver overloading. Turn off generator.

Coupling capacitor C19 should now be adjusted. The de-
tector should be coupled fairly tightly to the r.f. stage. Too
tight coupling will keep the detector from regenerating while
too loose coupling will cause a loss of sensitivity and the de-
tector will probably squeal and motorboat. Reduce the re-
generation control to minimum. Slowly advance the control.
The detector should start to regenerate with a smooth and
gradual action with the control at one-third to one-half scale.
If the coupling seems to be too tight, undo a few turns of
gimmick capacitor C19 but do not cut the wire as vou will
probably wish to make this adjustment while listening to a
weak signal.

Maximum receiver sensitivity is obtained right at the
threshold of regeneration. Advance the control bevond this
point to receive extremely strong local signals.

Turn the signal generator on again and tune capacitor C21
to minimum capacitance on the dial. Tune the signal gener-
ator until it is heard on the receiver again. Take plates off
of the tuning capacitor, one at a time if the frequency cov-
erage is too great and the bandspread is too small. Check
carefully with the generator after each plate has been re-
moved as it is easy to go too far,

The transmitter is tuned with the aid of a #48 or #49
pilot lamp connected to a three-turn coil about %-inch in
diameter. Plug in the highest frequency crystal that will be
usced in the transmitter. Slide the coil over the end of L1.
Press the push-to-talk switch and adjust the slug in L1 for
maximum output as indicated by the brilliancy of the lamp.
Tune slightly higher in frequency past the point of maximum
output. This is necessary to insure easy starting of the oscil-
lator. Tune L2 in a like manner but do not go past the maxi-
mum output point.

Switch the meter to “Output.” The antenna should be con-
nected to the rig at this time. Adjust C12 for maximum indi-
cation on the meter. Adjust C13 for maximum output. Go back
to C12 and re-peak it for maximum. A meter connected in the
plate circuit should now read about 27 ma., indicating an
input of about 8 watts, depending on the plate voltage. A
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Underchassis view shows uncrowded but compact arrangement.

Fig. 3. This conventional a.c. power supply may also be used.
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TRANSISTOR
IGNTTION SYSTEM

By J. OLDHAM / Ignition Products Engineering, Ford Motor Company

Design and performance results on new “Perma-Tuned” system,
which promises increased point and plug life, easier starts,
better high-speed performance, and improved fuel economy.

sistorized ignition system. This system is called the

“Perma-Tuned” system and is available on the largest
Ford trucks equipped with gasoline engines, and also will be
available later this model year on some of the larger passenger
car engines. To our knowledge, these cars and trucks will be
among the very first production vehicles of any make to
employ a transistorized ignition system.

I i‘OP\D has introduced on its 1963 models a new tran-

Transistor-Switching Advantages

In recent years the introduction of power transistors has
opened new design areas to the ignition engineer. Using a

Fig. 1. Due to arcing at slow speeds, the standard ignition
system (A) suffers degradation of performance compared to
that obtainable with transistorized system, as shown in (B).
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transistor as an electronic relay, it appeared that the breaker
contacts could be used as a keying or triggering device
to time the ignition pulses, while the transistor would actu-
ally perform the task of conducting and interrupting the
main primary current.

Although the Ford trausistor ignition system uses the
same breaker points as the conventional ignition svstem,
their function has been changed. This change in function re-
duces the current the breaker points must handle from 5
amperes to less than 1 ampere, and also changes the type of
circuit in which the contacts are operating from an in€duc-
tive type circuit to a pure resistive circuit. Under these
new operating conditions, the life of the breaker points is
virtually limitless.

Iurther examining this transistorized ignition syvstem and
the conditions under which it operates, we find the time
constants of the basic circuit can be reduced substantially.
Since the time constants of the transistor svstem are less,
the primary current will build up to a higher value before
the breaker points are opened. Having a higher percentage
of current build-up when the breaker points open increases
the voltage available at the spark plug, as shown in Fig. 2.
Here we see that the voltage available from the transistor
svstem is approximately double that from a standard system
at maximum engine speed.

An additional advantage of the transistor ignition system
is that the quality of the switch does not deteriorate with
time, and since the breaker points are now switching a
light non-inductive load, the available voltage to the spark
plug will remain substantially constant throughout the life
of the ignition system.

A further important feature is the absence of the arcing
found in the conventional ignition system. Consequently,
even at cranking and low engine speeds there is no reduc-
tion in available voltage. These characteristics result in the
ability of the transistor ignition system to operate satisfac-
torily with spark plugs which would be considered “worn
out” in the conventional ignition system. At low engine
speeds the transistor ignition system provides only a slight
increase in available voltage over a well-tuned standard ig-
nition svstem. However, due to the lack of arcing, it is able
to fire much more consistently than a conventional system.

Fig. 1 shows a comparison of secondary voltage output
from the two systems. This graph is an artist’s representation
of an oscillographic recording taken at an ambient tempera-
ture of —20° Fahrenheit. Here we see that due to arcing,
the standard ignition system does not supply a constant
voltage and often misfires completely or suffers severe degra-
dation in performance. The arcing which occurs in the stand-
ard ignition system not only manifests itself in misfires and
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reduction in available voltage, but also we find that the
rise time of the secondary voltage is influenced by contact
arcing.

Since the abilitv of an ignition svstem to fire a fouled
plig or shunt resistance load is largely dependent on the
rate of voltage rise in the secondary circuit, it has been
found that the transistor system, with its more stable char-
acteristics, provides a significant improvement in ability to
fire fouled spark plugs. This phenomenon is shown in Fig.
3 which represents oscillographic recordings of four con-
secutive secondary voltage pulses from the transistor and
standard ignition svstems. It will be noted that the four
pulses of the transistor system are superimposed whereas
the wide variation in rate of voltage rise encountered
the standard system is readily apparent.

Design Objectives

The need for an ignition system with improved durability
and reliability characteristics was recognized several vears
ago. A project was initiated to investigate the various meth-
ods by which the transistors available at that time could be
utilized in the ignition system. The objectives of this program
were to improve the over-all reliability and durabilitv of
the ignition svstem in the following areas: (1) increase
distributor breaker point life, (2) extend spark plug life,
(3) improve engine starting characteristics, (4) improve
long-range fuel economy, (3) eliminate blued points, and
(6) improve high-speed performance.

During 1960, transistors with improved voltage and turn-
off characteristics became available. It was not until this
time that a transistor ignition system could be developed
whose output characteristics could equal those of the con-
ventional standard ignition system.

Circuit Operation & Features

The cirenit diagram of the Ford transistor ignition system
currently in production is shown in Fig. 4. Examination of
this circuit shows that it contains some interesting features.

The usc of a toroidal driver transformer and base resistor
results in improved perforinance over a simpler basic tran-
sistor circuit. The driver transformer is incorporated to op-
timize the inherent last-switching characteristics of the tran-
sistor. A fast-switching transistor is a prerequisite if the
transistor ignition svstem output voltage characteristics are
to be equivalent or superior to those of a standard ignition
svstem. The use of this switching device enables us to main-
tain a uniform rate of secondary voltage rise, irrespective of
the transistor parameter tolerance normally found in a pro-
duction lot of transistors. The base resistor scrves to control
the amount of current that flows through the breaker points.

The cold-start relay, zencr diode, and 40-uf. clectrolvtic
capacitor protect the transistor from transient conditions
which would cause its maxinmun specified ratings to be
exceeded. Some transient conditions can be guarded against
in the basic design of the svstem by properly specifving the
transistor. Other transient conditions camiot be covered by
transistor specifications because of economic reasons, or be-
canse of the nature of the transient voltage involved.

The cold-start relav is included to prevent abnormally
high input currents to the transistor svstem during the en-
gine cranking cvele. This relay is normally closed and is so
calibrated that it will remain closed, allowing a portion of
the hallast resistor to be bypassed if the battery voltage is
less than 11 volts during the start cvcle. If the battery voltage
exceeds 11 volts, the relay contacts will open, allowing the
full ballast resistor to remain in the circuit throughout the
cranking cvcle.

The zener diede serves the dual purpose of limiting the
forward voltage across the transistor to a value below the
transistor breukdown voltage and damping the reverse voltage
across the transistor under the condition that the ignition
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coil attempts to oscillate more positive than the battery.
The electrolytic capacitor on the battery side of the tran-
sistor has been incorporated for protection against transient
voltages originating in the basic vehicle electrical system.
In many instances, it has been found that system transient
voltages force the transistor to switch in such a manner as to
substantially exceed its power dissipation capabilities.
Since the zener diode does not offer any protection
against load line changes, the addition of the capacitor was
found necessary to prevent failures due to voltage transients.
These transients may reach damaging levels due to malfunc-
tion or failure in other parts of the car’s electrical system.

Fiold-Testing Program

The final circuit design is the result of an extensive field
program which was undertaken in the development of the
transistorized ignition system.

In conducting our field-test program, one hundred and
eighty-five transistor ignition systems were installed in pas-
senger cars and commercial fleet trucks. The fleets in which
these units were installed varied from those which were
meticulous in their operation and maintained very accurate

(Continued on page 75)
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NEW
CITIZENS BAND
CIRCUITS

By LEN BUCKWALTER

Description and operation of a transceiver using frequency
synthesis to make 11 crystals do the work of 46, an accessory
to hoost modulation level, and a selective calling attachment.

Prompted by the spectacular growth of CB radio over the
past four years, the equipment manufacturer has not been
caught unaware. With a welter of new and unusual circuits,
he is meeting the brisk demand by CB-ers for transceivers
and accessories that outperform their earlier versions. Typ-
ical are three circuits discussed below. Subsequent articles
will cover other CB products of unusual interest.

These circuits represent such gains as 23-channel cover-
age with a fraction of the crystal complement ordinarily re-
quired. A representative unit of this tvpe is Polytronics’
“Spectramatic” with its use of “frequency synthesis.” In the
accessory category, there is the “SpeakEasy” by Communi-
cations, Inc. It is designed to boost audio modulation of any
rig close to the efficient 100% level, Our third example is
Metrotek’s “Nonocall.” As a selective-calling attachment, it
applies a fresh design approach to the problem of rejecting
undesired signals of other stations. Let’s examine each of
these circuits and their special features in some detail.
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LEVEN crystals do the work of 46 in the Polytronics’

transceiver, Using the technique of “frequency synthe-
sis,” all-channel coverage is achieved by 11 crystal combina-
tions which are heterodyned to 46 discrete frequencies; 23
for transmit and 23 on receive. The heart of the frequency
synthesis function is in the lower right section of the sche-
matic. The channel switch, a ganged unit, controls two banks
of crystals. In the interests of clarity, not all of the switch
contacts are shown. However, it is casily possible to deter-
mine which two crystals are being energized by finding the
desired channel number in cach row. For example, if the
transceiver were dialed to chamnel 1, the two top crystals
(4.635 mc. and 37.600 mc.) are connected. With channel 10,
the combination is 4.625 mc. and 37.700 mc., etc.

Since the switch is now shown on the lowermost crystals,
we will use this pair to trace circuit action. They comprise
the working combination for channel 23. Let’s assume that
the unit is on transmit, necessitating an r.f. output on 27.255
me. The two crystals proceed to oscillate; the 37.850-me.
unit in the local oscillator V11A—the 4.595-mc. crystal with
synthesizer VI1B. The tubes serve as individual oscillators,
but note how their r.f. outputs are mixed as V11A couples
energy into the synthesizer tube via L1. The beating together
of signals in V118 produces a 33.255-mc. difference. This is
applied to converter V12 where a second heterodvne process

oceurs. V12 is a mixer-oscillator. Its crystal frequency is 6 me.
and the resultant emerges as 27.235 mc. (or 33.255—6 mc.)
In the buffer, V13, drive is developed and the 27.255-mc.
signal is applied to the r.f. amplifier, V14.

To trace the sequence of events on receive, consider again
the two original crystals; 4.595 me. and 37.850 me. An iden-
tical mixing process recurs in the synthesizer tube, V11B and
again a 33.255-mc. difference emerges. However, the prin-
cipal signal pathway is now from T8 up to the grid of the first
mixer (V2) in the receiver section. Here it mixes with the
desired signal, channel 23, from r.f. amplifier V1. The mixing
product of the two signals is 6 me. (33.255 mc. — 27.255 mc.).
Examination of the first i.f. amplifier reveals that it is on 6 mc.
and the signal readily enters the if. strip for processing in
the conventional manner.

If similar calculations are made for other channel switch
positions, it becomes apparent that the 23 combinations can
synthesize any CB frequency.

The matter of frequency tolerance is especially important
in the “Poly-Comm 23.” During the transmit mode, for ex-
ample, three separate oscillators are in operation. If their
nominal frequencies were to drift, the resulting error could
conceivably lead to an out-of-tolerance condition. This is pre-
vented by use of .001% crystals, instead of the usual .005%
units found in most CB transceivers.

(B) Communications, Inc. “SpeakEasy"”
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S AN accessory which connects into a microphone lead,
the “SpeakEasy” is designed to increase “talk power.”
Most CB rigs readily strike peaks of 100 per-cent modulation,
but the more realistic figure is average level. Given a typical
speech waveform, average modulation usually hovers down
in the 20% to 30% region. In a circuit which utilizes a type of
fast av.c. action, the “SpeakEasy” tends to raise the figure
as closely as possible to 1007 without creating overmodulation
and splatter in adjacent channels.

The principal signals through the circuit—low-level audio
and a tube-controlling bias—can be traced in the schematic.
First, we'll consider the setting up of the control voltage.
Through an external lead, a sampling of audio from the trans-
ceiver’'s modulation transformer is introduced to the “Control”
input, at the lower right. In transit through the diode and
resistor-capacitor network, the signal is rectified and filtered.

Potentiometer R5 is a variable load to permit a reference-level
adjustment; a nominal —4.5 volts is set to agree with 100%
modulation during the calibration procedure. The nearby pot,
R6, determines the range of the modulation meter situated on
the unit’s front panel. During the initial set-up the transceiver
is modulated 100% by sine-wave audio, but the meter pointer
is adjusted to read 6 db below this point. This yields higher
accuracy during normal voice modulation by compensating
for meter inertia,

The control voltage ultimately reaches the grid of the 6BA6
tube. Note how this e.m.f. is keved to the modulating voltage
within the CB rig; growing increasingly negative as modula-
tion percentage rises. The time constant of the RC filter in
the grid circuit is such that the voltage does not undergo long-
term change, but varies rapidly at the syllabic rate of the
voice. At this point it is applied to the tube as control-grid
bias.

The other major pathway commences at the upper left
through the terminal marked “In.” From this point, micro-
phone signals are introduced to the tube grid. The ensuing
audio amplification is subject to the bias action of the control
voltage. If a weak syllable is spoken, negative bias quickly
drops and tube gain imparts added gain.

The properties of the tube itself play an important role in
the speech-compressing action of the circuit. A 6BA6 is a
pentode of the remote cut-off (or variable-mu) tvpe widely
applied in a.v.c. circuitry for its non-linear characteristics. In
the “SpeakEasy,” it acts to prevent clipping of the waveform
when audio approaches or exceeds the 100% modulating level.
It input signal and bias override a desired pre-set level, the
gain of the 6BA6 flattens and remains at a relatively fixed
level. This obviates the need for harmonic filtering as required
in clipper circuits.

In the final step, the processed signal emerges from the
tube and passes through a 500,000-ohm pot which allows
matching output level to a variety of transceiver inputs.

(C) Metrotek “Monocall”
ELECTIVE calling, long the province of commercial two-
way radio, is gaining acceptance for CB use. The essen-
tial reason remains the same; the annovance of other traffic
on the channel is eliminated. Only those units equipped with
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the proper tone code can open up the monitoring receiver.

The “Monocall” adds this function to any CB transceiver

with a few interconnecting wires. Unlike the simple one-tone

system, it relies on a two-tone code of extremely short dura-
(Continued on page 64)
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By JAMES E. PUGH, Jr.

Assembling a balanced system from equipment on hand always makes
problems. Solve them quickly by turning switches on a handy aid.

Fig. 1. There are several ways of packaging the “‘match box,”
but none has to be more elaborate than the author’s version.

HOSE WHO deal with audio systems involving a vari-
ety of equipment and flexibility of arrangement, like
public-address systems, must often combine units of
different characteristics. Impedance matching and reconcili-
ation of various output levels or efficiencies can be quite a
problem. particularly at the output of an amplifier and it
one wishes to make the most of equipment already on hand.

The author’s solution is a technique that depends on a
simple device, the impedance “match box.” His version com-
bines a universal output transformer having several primary
and secondary taps with three rotary switches, three input-
output terminals, and a housing. Other arrangements, best
suited to individual needs, are possible. Before dealing with
variations or the method of use, let us consider the particu-
lar version.

A UTC S-14 output transformer, rated at 10 watts, is con-
nected as an autotransformer (Fig. 3), with each tap wired
to the same position on three different single-pole, 8-position,
non-shorting, rotary switches. Each switch connects to an
external binding post. Even if the user makes changes. he
probably will not have to depart much from the simple
physical layout shown (Figs. 1 and 6).

The transformer’s primary taps (values in parentheses.
Fig. 3) are rated at 2500, 4000, 7000, and 10.000 ohms. the
secondary taps at 8, 15, and 300. For the best distribution
of available impedances, an autotransformer connection with
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windings in series aiding was used, as in Fig. 3. That is, the
10.000-0hm primary tap was connected to the 500-obm sec-
ondary tap. The impedance at each tap with the “Common”
connection made to the bottom of the transformer through
switch 83 is indicated in the illustration.

Variations

Depending on such factors as desired audio quality, power
to be handled, or impedances of interest, the user may elect
to use another transformer or connect it differently. The
number of switch positions will depend on the number of
taps he will end up with. He may elect to dispense with the
switches altogether, bringing each tap out to its own, labeled
binding post or terminal.

If he uses a different arrangement, or if he wants even
more combinations than those indicated (referred to the bot-
tom of the transformer as common, with S3 in position 1),
he will have to determine impedances himself. If an imped-
ance bridge is not available, there are several ways of doing
this. For example, a signal voltage of known amplitude can
be applied to a winding of known impedance, and the output
amplitude across the unknown winding can then be meas-
ured. Squaring the ratio between the two voltages then gives
the impedance ratio between the two windings, The latter
figure is multiplied by the known impedance to determine
the unknown one.

To illustrate: a signal is fed to the 500-ohm winding (in-
put across “Common” and “Low” posts, output from “Com-
mon” and “High” posts; S1 in position 8, S2 in position 4,

Fig. 2. (A) Matching a speaker to others of higher impedance.
[8) A similar situation, but the match is to a lower impedance.
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and 83 in position 1). Voltage ratio between the signals is
found to be 5.5:1. Impedance ratio is therefore 30:1. Since
the smaller winding is known to be at 500 ohms. the larger
becomes 15,000 ohms. Make up a chart of needed imped-
ance values together with associated switch positions and
paste it on the case.

Applications

The best way to illustrate the versatility of this time saver
and watt stretcher is with actual cases. A common type of
case is the one in which several similar pieces of equipment
are to be driven by the same source, but the impedance of
one it is different from that of the others. Specifically,
suppose you have covered an area with three similar, 500-
ohm speakers. Another speaker is needed to fill in an uncov-
cred part of the area, but you only have 8-ohm speakers left.

You could shunt the low-impedance unit across the other
three and connect across a lower-impedance output connec-
tion on the amplifier, but the 8-ohm speaker would load the
500-ohnt units, making them practically useless. You could
run a separate line from the odd speaker back to another
output connection on the amplifier, but this may be too tine-
consuming, too expensive, or otherwise undesirable,

Instead, you use the match box at the odd speaker, con-
necting the latter across the box’s 8-ohm tap (or nearest tap
to that value) as in Fig. 2A. The box’s 500-ohm winding is
then connected in parallel with the other 300-ohm speakers,
and connection is made to the amplifier output that comes
closest to the 125-olun shunt impedance, With mismatch
avoided, efficiency is maintained. Conversely, if the odd
speaker had a higher impedance than the others, the matcher
could have been used to step down the feed to the odd unit,
as in Fig. 2B.

For separate control, monitoring, or other reasons, a re-
mote amplifier with a high input impedance must sometimes
be driven by a main amplifier feeding speakers or other
equipment. A separate, high-impedance take-off from the
main amplifier may be undesirable because it will pick up
hum. A Jow-impedance line across the feed to the speakers
may not provide sufficient input level. The solution (Fig, 5):
a low-impedance line across the speaker is fed to a low-
impedance tap on the matcher, installed near the remote
amplifier. A high-impedance tap on the matcher feeds the
remote amplifier. Less important than the transformation is
the fact that signal voltage is stepped up without the danger
of picking up hum.

Fig. 6. Whatever transformer is used, mounting it and wiring
the switches should be as simple as it was in this version.

Another comnon situation: several low-impedance devices
must be fed from a main amplifier already feeding speakers.
This can load down the amplifier considerably. For example,
a bank of tape recorders will be added, and it is desirable to
drive them at their low-impedance inputs. In this case, the
recorders are connected across the appropriate low-imped-
ance tap of the match box (Fig. 4) and the line from the
main amplifier is connected across the highest impedance
tap that will provide adequate signal for the recorders. The
author has driven as many as 10 recorders in this way with
no noticeable loading on the amplifier output, whercas,
without the match box, a single recorder with low input
impedance results in a detectable drop in audio level from
the speakers.

A fourth application, but not the last possible by any
means, involves the need to change the output level to one
speaker or more in a group. Assume, for example, that four
identical speakers are being fed by the same amplifier. One,
however, is used in a small, enclosed area, whereas the other

(Continued on page 93)

Fig. 3. Three switches and o multi-tap
output transformer, wired for optimum
choice of impedances, provide virtually
unlimited possibilities for integrating
odd components into a balanced system,

« Fig. 4. Several low-impedance recorders
and several speakers must be fed simul-
taneously. Recorder input level must be
maintained and the speakers must not be
loaded. it can be done, as shown here.
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TOSHIBA TRANSISTOR SUBSTITUTION DIRECTORY

‘ AMERICAN ' AMERICAN
TOSHIBA TOSHIBA | rype aND SERVICE
No.  |TYPE AND SERVICE NUMBER MFGR. NO. NUMBER MFGR.
3SA49 | P—bc. if. amp. | 2N137 £TC, G-E 25A282 NG04 CPC, E1C, G.E, 6,
2N140 ETC. RCA, SYL (cont) MOT, RCA, SYL,
INA12 ETC RAY. T, TUNG
INA12 ETC, RCA, SYL IN413 CPC. ETC, G-E, ITC,
0ca4 AMP, PHIL L RAY UST, UG
£TC. G-E, G,
25A50 | P—hss. sw. 2N583 ETC, RCA 2N414 CPC. ETC, G-E, G, ITC,
7SA52 | P—bc. con. 2N409 ETC, SYL RAY' SYL TUNG, UST
IN410 ETC. RCA IN414A ETC. 61, $YL, UST
0C45 AMP, PHIL IN416 CPC, €. GI, ITC, UST
25A53 | P—be. if.amp. | 2N135 £1C. G ) CRL, ETC, 81 TS T
2N136 ETC. G-F  RRY, TUNG,
IN426 CPC. ETC, ITC,
2N139 ETC. RCA, SYL sl
0C46,0C47 AMP TI, TUNG, UST
2SA57 | P—vhf. amp. 0C171 AMP IN427 Grc E1C.GE,

. I, MOT, RAY,
2SA58 P—s-w. i.f. amp. | 0C169,0C170 AMP SYL, TI, TUNG
2SA65 | P—hs. sw. INILL2NILIA | ETC IN428 CPC, ETC, G-E, G,

N1122N112A ITC. MOT. RAY, SYL,
2N382.2N383 ETC, SYL, TUNG, UST TI, TUNG, UST
N394 ETC. ITC. G-E, UST IN481 ETC, ITC, RAY, UST
2N395 G-E RAY. SYL, TI INA82 E1C. 1C,RAY,
SYL UST
2SA66 | P—hs. sw. IN113 Al e M
2N123 ETC, G-E, ITC ETE 1%
2N396A | G, I, ITC, SvL A CRC, ETC. G,
2SA67 | P—hs. sw. IN114 £1C, 6 2N529-2N533 £TC. G
IN311 £TC 2N578 CPC. ETC, G,
2N397 CPC, ITC, RAY, SYL, ITC.'RCA T}
71, UST, &-E IN658 ETC, RAY
INAI52NA15A | ETC IN1280,2N1284 | ETC. ITC, UST
INS18 ETC, G-F 2N1303 CeC, ETC, GE,G1,
RCA. SYL. T
2SA72 | P—n.f. amp. IN247 SYL ON1305 o
2N370 RCA, SYL CRe, L0 &
2N372 RCA i
2372 REA ON1352,2N1353 | ETC.ITC, UST
. 2N S LN, | GEMOT
2SA73 | P—bc. con. IN371 RCA IN1471 ITC
IN374 RCA, SYL IN1681 TUNG
MCI01MCI102 | PHIL GT123,6T167, Gl
. 6T1065
2S5A74 P—vid. amp. 2N1065 CPS, ETC, Gl TR-34.43 44, ITc
2SA76 P—uvhf. amp., con. | 2N1023 RCA 45,320,321,
2N1066 RCA 383482 TRC-
< 457072
23A78 P—h.s. sw. 2N1384 | RCA U760 usT
Aze | SR NS B O 25A283 | P—ms. sw. 2N396 CPC, ETC, G-, ITC,
A RAY, SYL, T|
2SA93 | P—sw. mix. | 2N1634,2N1638 | RCA INAO4A G, 61 Sl ReA. T
2N484 TC, RAY, SYL, UST
2SA175 | P—n.f. amp. N384 RCA s SR
2SA200 | P—L.f. amp. 2N1124 PHIL N521 ETC. 61, ITC, UST
T1000,T1001, PHIL IN521A CPC, ETC, G, TC
| 11796 2N579 CrC, ETC. 61, 1TC
. ' TUNG
254229 | P—vhf.amp. | 2N300 - 2NS972N598 | CPC. ETC, GI, PHIL
AT s NG5 2N6e2 CPC, E1C,RAY
N1 T
| 2N769 PHIL, SPR IN1281 ETC, TG, UST
25A230 | P—uhf amp. | 2N502A PHIL 2N1319 RCA
25A236 | P—be.if.amp. | 2N373 RCA, SYL %mggézmss, ETC, ITC, UST
7SA239 | P—uhf. osc., mix. | 2N499 GI, PHIL, SPR IN1684 SYL
— GT1606 ol
2SA240 P—vhf. amp. 2N502,2N503 PHIL TRC44.TRC71 e
25A276 | P—h.s. sw. 2N501 ETC, PHIL, SPR UST761 UST
2N553 ETC, WEG 25A284 | P—m.s. sW. 2N397 ["ETC, ITC, RAY, SYL,
INT41 MOT te
ZN768 PHIL, SPR 2N398 CBC, GI, MOT,
25277 | P—ms. sw. 2N581 CPC, ETC, G, RCA. UST
1TC. RCA. TUNG INA17 CFC £1C, 61, TG
RAY. TUNG, UST
2SA278 | P—m.s. sw. 2N311 ETC, Gl T R R lst
25282 | P—m.s. sw. 2N315 £TC, ITC, UST IN522 ETC. GI, ITC, UST
2N315A CPC. ETC, G, ITC, UST IN522A CPC. ETC, 61, ITC
N394 ETC. G-£, ITC, UST 2N580 CPC. ETC. GI, ITC,
2N395 G-E RAY. SYL. TI RCA. TUNG
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TOSHIBA TRANSISTOR SUBSTITUTION DIRECTORY (cont.)

AMERICAN AMERICAN
TOSHIBA TOSHIBA | rypg AND SERVICE
No. | TYPE AND SERVICE NUMBER MFGR. NO. NUMBER | MFGR.
25A284 2N582 CPC, ETC, G, ITC, 25B56 2N180,2N241, £TC
(cont) RCA, SYL, TUNG (cont.) 2N265
2N584 ETC, RCA 2N281,2N282 AMP, ETC
2N599 CPC. ETC, PHIL, GI 2N563 ETC
2N660.2N661 CPC, ETC, RAY 2N564 ETC, GI, ITC
2N1017 ADV. CPC, ETC, 2N565 ETC
ITC, RAY, UST 2N566 ETC, G, ITC
2N1282 ETC, ITC. UST 2N567 ETC
' 2N1307 CPC. GI, RCA, SYL, TI \ 2N609-2N613 ETC, WHE
2N1316-2N1318 | ETC, ITC, UST 2N632,2N633 ETC, ITC, RAY, UST
2N1457 ETC. ITC, UST 2N1008 BEN, ETC, SYI
| | 0c43 AMP, PHIL 0C72,0C76 PHIL
23B13 | P—be. i.f. amp. lZNllZl ETC, G-E 23862 | P—a. amp. 2N1218 SYL
| RV GE | 25864 | P—ls.sw. 2NIOT3A BEN
BB PR N | BEN GLE T 25865 | P—a. amp. INILS ETC.GE
2N236B BEN, SYL 2SB67 | P—m.s. sw. 2N271,2N271A ETC
2N297 BEN
| 2N297A BEN, CLE, DEL, MOT 25B69 | P—ls. sw. 2N1073 BEN
| 2N419 BEN 2SB90 P—a. amp. 2N46 RCA
} 2N553 DEL 2N47-2N49 PHIL
2N555 MOT 2N105 ETC, RCA
- 2N1039 ECT 2N535 ETC. PHIL
23B26 P—a.p. amp 2N155 BEN, CLE, RAY 8@22,0054, AMP
A S e 0C57,0050 | AMP, PHIL
[ 2N256,2N257 BEN. CLE, SYL 2SB91 | P—a. amp. 2N5358 ETC, PHIL
‘ 2N301 BEN. CLE, RCA 2N536 PHIL
] 2N307 BEN, RCA, SYL, TUNG 0C55 PHIL
e Uk 25897 | P—a. amp. 2N535A ETC, PHIL
T o 0C58,0C60 AMP, PHIL
2N352,2N353 PHIL 2SB122 | P—hv. sw. 2N268 BEN, CLE
2N376A MOT 2N268A CLE
2N399 BEN, SYL 2N1040 Tl
2N400 BEN 2N1202 MIN
Chell oYL 258123 | P—ls. p. sw. 2N456 CLERCATI
2N554 MOT o .
2N1038 £TC, TI oNags “EAOCT
- Az Vs LU 2N10738 BEN
2SB40 | P—m.s. sw. 2N280 AMP, ETC 2N1314,2N1315 | AMP
2N519 ETC, G, ITC, SYL, UST 2N1667.2N1668, | AMP
ON519A CPC, ETC, G, ITC 2N1669
ZSB43 | P—a. amp. 2N556-2N558 ETC 2SB123A | P—a. amp. 2N1666 AMP
. 2N649 ETC, RCA CTDI311 CLE
2SB44 | P—a. amp. 2N34 ETC, G-F, SYL 2SB126 | P—a. amp. 2N176 BEN, MOT,RCA
2N36 ETC. SYI R — e
IN104 ETC, RCA 2N1168 DEL
IN131A,2NI32A | ETC 0C29,0€35,0C36 | AMP )
‘ 2N188 £TC 2SB150 | P—sw. 2N398 CPC. GI, RCA, UST
2N%gg,2N191 gg g-E GT34N GTC
2N £ — -
, 25B189 | P—a.amp., mp. | 2N43A ETC, G-E, UST
22NN§S§,2N362 ETC, ITC, RAY, UST ON223.2N227 ETC PHIL
A e 2N241A ETC. G-E, SYL
2N406,2N408 ETC, RCA, SYL - N9 | ETC B
| 2N422 ETC, SYL, UST 2SB200 | P—a. amp., mp. | 2N185 ETC
2N460 ETC. ITC, TUNG 2N270 £TC
| 2N461 ETC. ITC. TUNG 2N1370,2N1371, | TI, ETC
2N591 £TC 2N1382,2N1383
2r\1119G2T . MIOT 0C74,0€79 AMP, PHIL
GT74, G 2SB201 | P—m.p. sw. 2N319,2N320 | ETC, G-E, MOT
0C70,0€71,0C72 | PHIL N3 ETC. G.E MOT. UST
2546 | P—a. amp. 0C75 | PHIL 2N586 ETC, RCA
25854 | P—a.am 2N360 | ETC, ITC, RAY, UST e Al
e ot N589 e 0C80 AMP, PHIL
INB31 RAY, UST 25B202 | P—a.amp., mp. | 2N1273,2N1274 | TI
2N571 £TC -
| T EE 258231 | P—Is. p. sw. 2N378 TUNG
IN1191-2N1193 | MoOT 258235 | P—a. amp., hp. | 2N174 DEL, MOT, RCA, TI
GT82,6T109 Gl gm%m I?AEIh TUNG
25855 | P—a. amp. IN462 £TC
IN1008A, BEN, ETC, SYL ZN6778B BEN, SYL
SN10085 2N678B | BEN
9077 PHIL 2N1099 DEL, MOT, RCA
- 2N1146,2N11468, ’CLE
25856 | P—a. amp. 2N109 ETC. RCA, SYL 2N1147B
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TOSHIBA TRANSISTOR SUBSTITUTION DIRECTORY (cont.)

AMERICAN AMERICAN
TOSHIBA | TvpE AND SERVICE e — TOSHIBA | yvpE AND SERVICE T e
2SB235 2N1358 DEL, MOT, RCA 25D44 2N306 ETC, SYL
(cont.} 2N1412 DEL, MOT, RCA (cont.) 2N1010 ETC, RCA
2N1555,2N1559 DEL, MOT, RCA | 2N1310,2N1311 CPC, ETC, GI
CTP1296,CTP1297, | CLE I | 2N1312 CPC, GTC
gl;éggz,cTPwSl, M8062A | P—a. amp. 2N2078B [ PHIL
2N535A ETC, PHIL
2SB236 P—a. amp., h.p. 2N173 TDIELT'U“?\JOGT' RCA, 0€58,0C60 AmP
2 M8062B | P—a. amp. 2N105 ETC, RCA
2N278 DEL, TUNG
2N677,2N677A, | BEN, SYL { 5223508054 S ﬂncp' FHIL
2N678A : J
2N1011 BEN, CLE, DEL, MOT 057,0€59 AMP, PHIL
2N1031,2N1031A, | BEN M8062C | P—a. amp. \ 2N207 PHIL
| 2N1032,2N1032A 2N535 ETC, PHIL
2N1558 | Mot 2N536 PHIL
l CTP1226,CTP1504, = CLE | 0C55 AMP
s 3 : g;‘;?i“”"mg R M8099 | UNI—Ls. sw. N4BI2NASE | GE
—a.amp. . SN77 | DEL TUNG M8105 | N—m.s. sw. 2N445A |"CPC, ETC, G
2N678 BEN M8116 P—h.s. sw. 2N602-2N604 CPC, GTC, SYL
%m%g; (l\:/lLOET 2N1395 RCA
1 TP1550 M8120 | N—h.s. sw. 2N377 CPC, ETC, G-E, GI, SYL
CTP1508,CTP155 CLE ON377A oPC. SYL
25B257 P—a. amp. ZN175 ETC, RCA, SYL N385 CPC’, ETC, GI, SYL
25B265 | P—a. amp. 2N323 ETC, G-E, SYL, UST gmgggl\ %I",% %lT'CSYPLHlL
2N324 ETC. G-E , ETC, PHIL,
2N331 BEN. ETC, 61, ITC, G-E, GI, SYL
MOT, RCA, UST 2N388A CPC, SYL, RCA. T!
2N422 ETC, RAY, SYL, UST 2N438A CPC, ETC, GI, SYL
2N464,2N465 ETC, GI, ITC, MOT, gmggﬁ 8,'38 gg g} g}(t
RAY, SYL, UST o el Gl
2N466,2N467 ETC, G, ITC, MOT, 2N446,2N446A CPC, ETC, GI
RAY, SYL, UST 2N447 ETC, G
2N564,2N566, ETC, GI, ITC 2N585 CPC, ETC, GI, RCA, SYL
IN568 2N587 CPC, ETC, SYL
2N570 Gl 17C 2N634, CPC, ETC, G-E
2N1265/5 SYL 2N634A GE
2N1288 G-E %Ngé‘f gPEC' ETC, G-E
GT20,GT34, Gl SA .
GT122,6T1604 2N697 FSC, HSDC, ITC, NAS,
e PSI, RHE, SSD,
2SC11 N—sw. 2N211 ETC T
TEC, TI, UST
2N212 ETC, SYL 2N1090 CPC, ETC, G,
2N216 ETC MOT, RAY, RCA
2N233 ETC, SYL 2N1114 ETC, SYL
2N233A ETC \
oh 2N1169,2N1170 RCA
515,2N516, ETC 2N1302 CPC, ETC, RCA, SYL, TI
S . | 2N517 2N1304 CPC, ETC, G-E,
28C13 N—bec. i.f. amp. 2N94,2N94A ETC, SYL RCA, SYL, TI
2N438, CPC, ETC, GI, SYL 2N1306 CPC, G-E, SYL, T
2N439 CPC, ETC, SYL 2N1605 GTC, RAY, RCA, SYL
2N448 2N449 ETC, G-E §N1205A ngC, RCA, SYL
2N1058 SYL N1624
2N1198 ETC, G-E 2N1672 Gl
25014 | N—m.s. sw. 2N440 CPC, ETC, G, SYL i s
2N312 ETC, GTC LRI
. B J GT947-GT948
25C16 N—h.s. sw. 2N1409,2N1410 | Gl, PSI, RHE GT1607,GT1609 o
2SC17 Eﬂ.f. amp. | 2N754,2N755 | TEC M8121 N—h.s. sw. 2N699 FSC, IT[J‘. NAS, RHE,
25019 | N—h.s. sw. 24550 " NAS, WEC GG L
2N1252,2N1253 | FSC, GI, {TC, RHE, Tl M3126 N—h.s. sw. 2N698 FSC, NAS, RHE,
- ST1527,5T1528 | TEC SSD, Tl
28C20 N—h.f. amp. 2N1205 | TRAN P—tp-n-p’; N—'n-p-n”’; a.amp.—audio amplifier; a.p. amp.—audio
ST1523,ST1524 TEC pcwer amplifier; a.amp. mp.—audio amplifier, medium power; a. amp.,
hp.—audio amplifier, high power; bc. con.—broadcast converter; bc.
25C21 | N—h.f. p. amp. 2N1208,2N1209, TRAN i.f. amp.—broadcast i.f. amplifier; bc. osc.—broadcast oscillator; h.f.
l | 2N1212 amp.—high-frequency amplifier; h.s. sw.—high-speed switch; h.c. sw.
241657 RAY —high-current switch; hv. sw.—high-voltage switch; Is. sw.—low-speed
) | switch; 1.s. p. sw.—low-speed power switch: m.s. sw.—medium-speed
25C43 | N—a.f. amp. | 28214 SYL switch; m.p. sw.—medium power switch; s-w.i.f. amp.—shortwave i.f.
| ! 2N1059 ETC. SYL amplifier; uhf, amp.—u.h.f. amplifier; vid. amp.—video amplifier; vhf.
‘ ‘ : B T oL D Ciare Tranaistor, DEL-belco,
_ i Q —Bendix, — ite, —C. P. ar ransistor, —Delco,
25Ca4 ﬂ_ E.Lf.amp. 2N213,2N213A SYL ETC—Electronic Transistor Corp., G-E—General Electric, Gl—General
25D43 N—I.s. sw. INJ4A4A CPC. ETC. GI Instrument Corp., HSDC—Hoffman Semiconductor Corp., ITC—Industro
IN64T ETCiRCA' Transistor Corp., MOT—Motorola, MIN—Minneapolis-Honeywell, NAS—
i 6122967949 g National Semiconductor Corp., PHIL—Philco, PSI—Pacific Semiconduc-
| ' GTC tors& Re(Y—RSag'F(?he%n, RCA—F;an[;o gorp. ofSAme.ricaaRl*IE—Eheem SS;emi—
B h co uctor, —_— I g —. e emiIco C orp., L—
23Da4 N—bc. i.f. amp. %?‘iggfﬂ g% GE, SYL Sy?vania,r TEC—Trags?ﬁgen, TI—Tex':z)asrr)llns'(rumenr'(]s,u T?Jrl\G—r'lE)ung sol,
, SYL UST—U.S. Transistor Corp., WEC—Western Electric.
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SOLID-STATE
3-CHANNEL
COLOR ORGAN

By DONALD LANCASTER

Construction of a well-designed display device that produces changes
in the color intensity and hue in step with musical signals. Can be
connected to hi-fi amplifier and will handle 1 kw. of light power.

#7

[

-L,Y&‘»’A
T e a9 5

.:\‘E

Author’'s 300-watt
light display measures 40” x 30” x 5",

COLOR organ may be broadly defined as any de-
vice that somehow relates a lighted display to an
associated musical background. This is usually done

in such a way that various colors correspond in some manner
to certain frequencies in the musical selection.

A color organ typically consists of three filters separat-
ing the high-, mid-range-, and low-frequency component of
the music, followed by circuitry allowing the control of the
three primary light colors in a suitable display. In the past,
color organs have heen either too large or too small in scope
or performance for average home hi-fi use; also, high cost

April, 1963

and a “too electronic looking design” have discouraged popu-
lar acceptance. It is felt that the present design overcomes
some of these objections.

The color organ to be described consists of two units, a
control box the size of several books, and its associated
display, the size of a bookshelf. The former is capable of
handling up to 360 watts per channel of regular 120-volt
light bulbs, parallel connected, giving a total power capa-
bility of around one kilowatt. The control box operates off
the loudspeaker terminals of any music system and consumes
less than one watt of audio power. Efficiency is over 97%
at full output, and control-box heating is negligible. Power
“on-off.” red drive, blue drive, and green drive are the only
controls necessary. The over-all level is adjusted to meet
average listening requirements by changing taps inside the
unit; once set on a given music system, adjustment is un-
necessary. The filters that separate the music into its com-
ponents are adjustable to select the portions of the audio spec-
trum and to compensate for the nature and quality of the
program material.

Fig. 1 is a block diagram of the system. It is first nec-

Fig. 1. Simplified block diagram of the color organ described.

HIGH-PASS RECTIFIER RATE CONTROL o
FILTER AND FILTER[ | GENERATOR RECTIFIER
!
AUDIO S
Ly BANDPASS RECTIFIER Rate | [ conTROL | [ |
FILTER AND FILTER GENERATOR RECTIFIER
L
[ l s
LOW-PASS RECTIFIER RATE CONTROL ol v
FILTER AND FILTER GENERATOR RECTIFIER
I LIGHT
SYN BANKS
£ POWER
AC.INPUT SupPPLY
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essary to divide the audio spectrum with the filter system.
This is accomplished by a high-pass, bandpass, and low-
pass filter network. Adjustable LC filters were chosen for
their availability, their uniformity, and their steep slopes
beyvond cut-off.

Next, it is desirable to derive a d.c. control voltage from
the filter output. A drive control at this point adjusts the
maximum value of a given filter output. This is followed
by a rectifier and filter network.

The actual illumination level is controlled by varying the
duty cycle of the a.c. wave impressed on the load. This is
shown in Fig. 2A. For convenience, alternate cycles are
inverted by means of the full-wave rectifier to insure only
positive or zero values of voltage. This does not affect load
power.

A silicon-controlled rectifier {(SCR) in series with each
lamp load behaves as a simple switch, turning on when its
gate is pulsed and remaining on for the rest of the cycle.
The SCR turns off as its anode voltage approaches zero.

LOwW HIGH
BRILLIANCE BRILLIANCE

pling i T :

/// \\ Contro! box (8" x 6” x 4”} can handle 1 kw. of lighting power.

/

/ A Figure 2B illustrates the gate pulses that are required.
/I // The remaining block, as shown in Fig. 1, is the key to
/ / the control-box operation. This is the rate generator. This
// / circuit converts the d.c. control signal from the filter to a
/ / / time delay that determines when in the cycle the SCR will
L L fire. Note that the greater the d.c. control signal, the earlier

in the cycle the SCR will fire. This is accomplished by a
saw-tooth oscillator, which always starts as the a.c. cycle
passes through zero and stops, or discharges, after reach-
ing a predetermined value. A gate control pulse is pro-
duced during the discharge. The input d.c. control signal
GATE PULSES determines the slope of the saw-tooth, and thus the time
(8) delay. A large d.c. control voltage will cause a steep slope
and a very early discharge and SCR firing; a small signal
will cause a gradual slope and a firing near the end of the
cycle; while no signal at all will prevent the SCR from fir-
ing during that cycle. A synchronizing circuit always fires
the rate generator during the zeroes of the a.c. voltage.
This assures the same delay for a given control signal.
RAMPS The SCR is also triggered at the a.c. zeroes, but will not
2 remain on at this point. The net effect is to produce a neg-
ligibly small pulse of load power at this point—one that is
[ ] not visible. Fig. 2C illustrates the ramps produced while
T e Y Fig. 2_D. represents .the contro) voltages, and. F1g 2E shows
(D) the original audio signals that produce the indicated result.
A detailed explanation of the rate generator and SCR
theory is available elsewhere and will not be repeated here.
It should be noted that full-wave control of the light bulbs
exists and, unlike some thyratron controls, the bulbs will
light to full normal brilliance if enough audio signal is pres-

ent. The forward drop of the SCR is considerably less and
thus the SCR is more efficient than a gas thyratron.

LOW-AUDIO LEVEL HIGH-AUDIO LEVEL Circuitry

LOAD POWER
(A}

LI The circuit diagram of the color organ is given in Fig. 4.
(E) Sy x ! o i itel d

Fig. 2. Waveforms showing response of one channel to audio input. ORI s obvious .ﬁl st, S1 is the power switch .an
9 g resp must be capable of handling full-load current. As d.c. bridge
circuitry is employed, a fuse is a desirable and necessary
+Eig. 3. Frequency-response characteristics of the three filters. item. This, too, is rated at masimum load current. PL1 serves
e e L e e MBSt ‘ as the indicator and receives its voltage through the reac-
tive drop of C135. SR1, SR2, SR3, and SR4 are the inverting
power diodes. These handle the total load current and must
withstand the peak inverse of the applied line voltage. Zener
diode CR4 and Rl serve the dual function of providing a
stable voltage for the rate generators and also provide the
svnchronizing pulses required to fire the rate generators
as the a.c. voltage swings through zero. R1 is a high-wattage
unit that develops considerable heat and thus it should

GAIN-DB
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be located well away from the rate-generator circuitry.

Having dispensed with the power-supply circuitry, the
signal flow through the circuit may be traced. The signal
enters via shielded cable to transformer T1. T1 serves two
important purposes: First, it allows a suitable choice of
drive signal and impedance matching and second, T'1 isolates
the Dridge circuitry from the music system. Should any part
of the circuit beyond T'1 be grounded, the full line voltage
will appear across CR4 causing the immediate and untimely
death of this component, as well as possible other damage.
Also note that a person coming in contact with this common
may encounter twice the normal line voltage between this
common and the nearest earth ground such as a radiator or
water pipe. As long as the only case connection is made at
J1 and as long as T1 remains in the circuit, there is no
potential shock hazard.

The signal splits beyond T1 and enters the filters. The
filters are, respectively, an m-derived high-pass, a proto-
type bandpass, and an m-derived low-pass filter. The re-
sponse curves are shown for typical inductor settings in Fig.
3. The steep slopes give brilliant crescendos of color as the

crossover point is reached in the music content. The induc-
tors used employ variable ferrite cup cores which have the
advantages of very small size, wide tunability, and negligible
external field. Their disadvantages are very high cost and a
lack of ready availability. A single cup core is capable of
providing as much as 6 henrys = 2 henrvs inductance in a
two cubic inch package. The cup cove finds wide application
in tone telemetry systems. Suitable substitutes are discussed
later in this article.

Very little, if any, interaction was noted, so no isolating
impedances are used between the filters. R14, R15, and
R16 are the drive-control potentiometers and are 2-watt
linear-taper controls. CR1, CR2, and CR3 rectify the sep-
arate channel audio signals. These signals are filtered by
C9-R11, C10-R12, and C11-R13. These capacitors differ in
value since more filtering is required in the lower frequency
channels. Excessive filtering causes objectionable time lag
effects, while insufficient filtering allows audio to foul up
the rate generators.

Q1, @2, and Q3 are the slope generators. They are p-n-p
transistors. The apparent collector-emitter impedance is «a

Fig. 4. Schematic of the color organ. Silicon-controlled rectifiers driven by unijunction transistors operate the light bulbs.
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oI (@@Mso.
? < — o— - -
L 120VOLT LIGHT BULBS NOT
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RI-- 3000 ohm. 10 w. wirewound res.
R2,R3 . R4--390 ohm, 3 w. res.
RSR6,R7—47 ohm, V5 w. res.
RERIRIN-—3300 ohm, V4 w. res.
RIIRI2ZRI3 4700 ohm, Vs w. res.
RI4.RIS.RI6—S5000 ohm. 2 w. linear-taper pot
C1.C2.C5,C8— .1 uf., 200 v. capacitor
C3,C4—.02 uf., 200 v. capacitor
Cbo—.15 uf., 200 v. capacitor
C7-—.015 pf., 200 v. capacitor
C9-1 uf., 25 v. elec. capacitor
C10-—§ uf., 25 v. elec. capacitor
C1I—10 uf., 25 v. elec. capacitor
C12.C13.C14—.033 uf.. 200 v,
+ I0%
C15—1 pf., 200 v. paper or oil-filled capacitor

power diode

SCRI1,SCR2.SCR3

p.i.v)

capacitor
JI-
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SRISR2,SR3.SRA—IN250, It amp., 200 p.i.v.

CRI.CR2.CR3-—IN3{A, 100 ma., 50 v. diode
CR+—INIS20. 20 v. 10 w. zener diode

Silicon-controlled rectifier
{Texas Instruments Type T1-4042, 200 v.

L1—.25 hy. variable inductor (see text)

L2—1.3 hy. variable inductor (see text)

L3—+4.5 hy. variable inductor (see text)

TI1—Universal audio output trans. 4-14.000
ohm pri. to 2,4.8.16 ohm sec. (see text)

PLI—28 v., 40 ma. pilot light (Dialco)

FI1—34G 8-amp fuse

Audio connector (coax.)

SI-—-S.p.5.t. heavy-daty slide or toggle switch

17 v.A.C.

SO1—Female connector {Jones S-4041R)

PI—Matching plug (Jones)

Q1,02,03-—-2N190 “p-n-p” transistor (or
equiv./

Q4,05.06—2N1671 unijunction transistor

Substitutes for cup-core filters:

LI—UTC #VIC-8, Triad #C-47V, Stancor
#C-2317

L2—UTC #VIC-12, Stancor #C2327, Thor-
darson #26C40, Triad #C-21V

L3—UTC #VIC-14, Triad #C-6X. Thordar-
son #26C42, Stancor #C-1706

The UTC units are tunable toroids and are

higher in cost than fixed values. All other are

non-variable fixed inductors. Filter values

might require alteration.
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SCRI Fi

Ji

HEAT SINK SCR2 CR4

st ‘CRLZ23 TI

Heat sink and chassis-mounted ¢o own cat the top.
At the bottom is the circuit board and associated components.

function of the base drive current. This variable impedance
serves as a variable resistance, which, respectively, charges
timing capacitors C12, C13, or C14. These capacitors are
discharged after reaching a critical value by unijunction
transistors (UJT) Q4. O3, and Q6. A pulse is produced across
R4, R3, or R2 as the respective UJT fires. This is the gate-
control pulse. R8, B9, and R10 serve as current-limiting re-
sistors, while R3, R6, and R7 act as the respective UJT load
resistances. It may be noted that the circuitry from the d.c.
filters onward is simply in triplicate.

The heart of the unit is the three silicon-controlled rectifi-
ers SCR1, SCR2, and SCR3, rated to handle maximum chan-
nel load current and peak forward line voltage. The units
chosen, the Texas Instruments Type TI-40A2, represent a
good compromise in performance, economy, and availability.
SO1 is the output jack which should be female for safety
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reasons. It should be capable of handling total display current.
The display circuitry is straightforward, consisting of
three strings of lamp sockets sharing a common connection.
Heavy cable should be used between control box and dis-
play since up to 9 amperes of current may be handled.

Display Considerations

The display, as chosen, is intended for home hi-fi use or
as a frontispiece for a small band. Its size and configura-
tion are primarilv determined by the materials available and
the over-all effect desired. The unit measures 40” x 30” x 57,
not including the small feet, and is constructed of 3/16”
plywood, using glie and small wood screws. The reflective
liner is simply heavy-duty aluminum foil (freezer foil) crum-
pled and stapled in position to the back panel of the display.
The display unit is finished flat black. A white Formica top
adds a professional touch and saves some surface finishing.
The treble clef is merely ornamental and is supported by two
long 8-32 machine screws. The display has a dozen cleat
sockets in the bottom for the light bulbs. These are wired as
follows: low (blue), low (blue), low (blue), med. (red), low
(blue), med. (red), med. (red), hi (green), med. (red), hi
(green), hi (green), hi (green). This was found to give a
uniform spectrum of color and avoids sharp discontinuities
between color channels. Regular 25-watt, 120-volt colored
light bulbs are used. Note that four lamp bulbs are used for
each of the three channels and they would consume 100 watts
of power per channel with the lamps fully lighted. In opera-
tion about 70 watts is used per channel. As the circuit stands,
as many as fourteen 23-watt bulbs could be handled in each
of the three channels, if considerably more light is desired.

Additional lights across the top of the display would bal-
ance the final appearance, but this is hardly necessary. The
display is quite visible even under high room illumination.
The best over-all color effect is obtained in a subdued light-
ing area. The control box is capable of driving three or four
displays simultaneously, or a single large display.

Packaging

The control box is a spot-welded steel box with a brushed
aluminum top plate and is finished in heavy gray wrinkle.
The electronic components fall naturally into three groups.

The first group is the chassis-mounted parts, which consist
of the input and output connectors, the line cord, and the
fuse. The second group consists of all high-current devices,
which mount on a piece of extruded heat sink, using in-
sulated mounting techniques. The power diodes, Rl, the
zener synchronizing diode, and the three silicon-controlled
rectifiers mount on this sink. In continuous operation, a
slight temperature rise of the sink will be noted, but hardly
enough to justify venting the control box.

A printed wiring board mounts the third group of com-
ponents, consisting of the cup cores, the rate generators, all
small parts, the switch, and the pilot light. Interconnections
are made by way of solder terminals and small wire jumpers.
Spacers separate the circuit board and the heat sink. A %”
circuit board was used, single copper clad.

Four rubber feet and three Raytheon color-cap knobs com-
plete the package; the knob colors correspond to the channel
colors and are in the relative position as the channels appear
in the display. The top plate is 1/32” aluminum, wire brushed
and anodized with Iye. Decals and a plastic spray coat com-
plete the construction of this panel.

Home Construction

The shop methods and production techniques used in the
construction of this unit are merely for convenience and,
by making several obvious changes, the unit may be easily
duplicated by the home constructor.

The use of a larger box and wired circuitry is recom-

(Continued on page 76)
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Heathkit

stereo
hi-fi

home
entertain-

ment

boating

citizen’s
band

amateur
radio

test

Whether you are an audiophile who
demands perfection or just like good
music, yowll appreciate the vast se-
lection of Heathkit stereo/hi-fi com-
ponents—from source to sound—of
top quality, great versatility, and big
do-it-yourself savings!

More fun, better living for your
family with Heathkit intercoms, table
radios, portables, garage door open-
ers, electronic organs, TV sets, edu-
cationel kits, tape recorders,
automotive accessories, all at
50% savings!

For the complete mariner, a host of
marine electronic equipment for
better, safer boating. Choose factory
built or money-saving do-it-yourself
depth sounders, direction finders,
radiotelephones, tachometers, or con-
verters by Heathkit.

For your personal two-way radio
commuynications, Heathkit offers the
world’'s largest selection of C-B
equipment. Choosec base stations,
mobile stations, walkie-talkies, selec-
tive-calling scts, antennas, crystals,
microphones, in all price ranges.

Amateur radio operators around the
world prefer Heathkit equipment for
quality with economy. Biggest selec-
tion—transmitters, receivers, (mobile
and fixed base), transceivers, plus a
complete accessory line for all op-
eration modes and all budgsts.

Hobby:sts, service technicians, and
industrial users rely on Heathkit test
equipment for accuracy, versatility,
and economy. Choose from a com-
plete line of meters, signal genera-
tors, oscilloscopes, tube testers, and
accessories.

FREE 1963 HEATHKIT CATALOG

100 pages, over 250 easy-to-

build kits to fit your hobby, to

give you better equipment at

Name

multiple choice test-
match your hobby to a HEATHKIT

R

;

b

a subsidiary of Daystrom

HEATH COMPANY
BENTON HARBOR 15, MICH!GAN

Please Send My Free Heathkit Catalog

ACOUSTIC SUSPENSION
SPEAKER Kit version of
the AR, Inc. AR-2A with
genuine AR-2A speakers;
107 woofer, two 57 mid-
range, 13" super tweet-
er. AS-2A, from $89.95

23” CUSTOM TV SET
High fidelity picture and
high fidelity sound to
build into a wall, custom
cabinet or Heathkit
matching cabinet.
GR-22, from $169.95

25-WATT RADIOTELE-
PHONE for outboards! 4-
channels; all-transistor
receiver, 3-tube trans-
mitter. Complete pack-
age for owner installing,
with antenna and acces-
sories, ready for 12v.
battery.

MWW-13-S, $189.95

1-WATT WALKIE - TALKIE
Range: five miles or
more! Deluxe features.
Best buy! Price includes
$20 rechargeable 5000
hour nickel-cadmium
battery.

GW-52, $74.95 ea,
$139.95 pair

6-METER SSB TRANSMIT-
TER Upper or lower side-
band, AM, CW; 50-54mc
in Imc segments; 10
watts PEP; built-in VFO,
VOX; easy assembly.
HX-30, $189.95

6” SERVICE BENCH
VIVM Gimbal mount un-
der bench, shelf, wall;
200 ua meter tilts to
any angle; 7 AC/DC/
Ohms ranges; universal
probe. IM-13, $32.95

Prices & specifications subject to change without
notice; dealer & export prices slightly higher.

e S

50% savings. Send for your

free copy today.

April, 1963

Address.

City.
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Parts Improvement

OR the past half hour Barney had been busy checking

stock and preparing a parts order for the salesman

due that afternoon. Now he and Mac, his employer,
were taking a short break.

“Mac, T'll bet vou've seen a big change in replacement
parts during the time vou've been servicing.” the vouth sug-
gested, hoping to start the older man reminiscing and so
stretch out the recess.

“You can say that again,” Mac agreed as he lighted his
pipe. “I became interested in servicing just as battery radios
were going out and all-a.c. jobs were coming in; so I remem-
ber the parts usecl in both types quite well. Actually battery
sets didn’t have many parts. Tubes, sockets, coils. tuning
capacitors, andio transformers, filament rheostats, earphone
and speaker jacks, cone or horn-type speakers—that about
covered it.

“A batterv set ‘chassis” was usually just a board with a
Bakelite panel screwed to the front edge. The parts were
mounted on top of the board, and all the wiring was in
plain view swhen you raised the hinged lid of the radio and
peered in. For that reason considerable effort was made to
pretty up the wiring. Shiny tinned bus bar leads always ran
parallel to one edge or the other of the board, with precise
right-angle bends being carefully executed to accomplish
this. Fancier jobs used square bus bar or lengths of colored
spaghetti tubing slipped over the rigid wiring.”

“That probably looked pretty, but I'll bet the unnecessarily
long leads didn’t contribute much to efficiency,” Barney
observed.

“You know it!” Mac agreed and then continued: “Coils in
these TRF sets varied in shape and construction, but theyv
were uniformly huge in size—at least by modern standards.
A common type consisted simply of a couple of windings
on a Bakelite tube some two or three inches in diameter.
but another called the ‘binocular coil’ had the wire wound
in figure-eight fashion around two smaller Bakelite tubes
mounted side by side. The ‘spider web’ coil was also a favor-
ite. In this the wire was woven in and out of radial slots cut
into a circular sheet of Bakelite or between wooden spokes
jutting from a central hub. These coils were mounted right
out in the open with no shielding; so thev had to be well
separated to prevent interstage inductive coupling.”

“Why were they so large?”

“I'm not sure, but I suspect the design engineers were
trying to achieve as high a ‘Q" as possible with these air-core
coils in order to improve selectivity and develop as much
voltage as possible across the tuned circuits. They needed
all the selectivity and gain they could get. Then, too, it was
common to measure the sensitivity of these early receivers
by seeing how far you could receive on how short an antenna.
A set with these big coils acting as so many loop antennas

&0

would have a great deal of signal interception without any
wire attached to the antenna post at all.”

“How about fixed capacitors?”

“Only two or three mica capacitors, including the one across
the grid-leak of the detector, were used in the battery sets.
These were sandwiches of interleaving brass and mica sheets.
Each brass sheet had a little tongue with a hole in it that
protruded from one end or the other of the sandwich. and
a hollow rivet fastened each set of tongues together to form
a terminal. The capacitors were bolted into the circuit with
screws through these rivets. The ‘sandwich’ was held together
with a metal band crimped around it or by being clamped
between two boards of wax-impregnated fiber. One of these
units was five to ten times as large as a modern mica capacitor
of similar value and voltage rating.

“Naturally there were no filter capacitors in the battery
sets, but the a.c. receivers had to have them. The first a.c.
sets used separate ‘power packs’ to supply filament and plate
voltage. This pack ordinarily rested on a shelf of the console
cabinet below the chassis shelf and was connected to the
chassis by a multi-wire cable. The power pack contained
the power transformer. filter chokes, filter capacitors, rectifier
tube. and occasionally a line ballast resistor. Filter capacitors
were of the tinfoil-and-waxed-paper type and were all ar-
ranged inside one pitch-filled can.”

“What did you do when a filter capacitor shorted?”

“First we tried to burn the short open with high-current
a.c. If the fuses gave up before the short circuit did, we next
tried to find room inside the crowded power pack for an
outboard replacement. Failing there, we usually replaced
the whole filter can. Some neat and hardy souls actually
melted the pitch in an oven, hauled the whole sticky mess
from the can, removed the defective unit, wired in a replace-
ment, put the capacitors back in the can, and poured the
re-melted pitch over them.”

Mac paused to relight his pipe and then continued with a
grin: “The first time one of those design engineers tipped
his console cabinet back too far and had the power pack
falt out and rip all the wires loose from the connecting board,
he decided to put the power supply on the chassis. The wet
electrolytic capacitor came along at about the same time.
The first ones were copper cans about the size of a pint
fruit jar. A clamping ring attached this can, that was also the
negative electrode, to the chassis. Two or three threaded
positive electrodes stuck up through a Bakelite cap crimped
in the top of the can. Each cell was usually rated at 8 uf.
at 430 volts. A little rubber nipple the size of a lead pencil
eraser covered a hole in this cap and was intended to take
care of gas expansion. Before long this nipple rotted, and
when vou turned the chassis over to get at the wiring the
gooey electrolyte ran out all over your bench.

“The first paper bypass and coupling capacitors were
simply miniature versions of the filter capacitors. They, too,
were potted in metal cans bolted to the chassis. One manu-
facturer used his own hrand of Bakelite-cased coupling and
bypass capacitors and thereby earned the undying hatred
of practically all service technicians. Solder lugs were at-
tached to the top of the case with hollow rivets, and leads
from the capacitor foils were brought out through these rivets,
pulled taut. wrapped around the lugs, and soldered. Heat-
ing expansion soon pulled the leads loose from the foil and
created the most maddening form of intermittent vou ever
saw. A standard service tool of the era was a broken needle
thrust into the end of a little wooden stick. This needle
was pushed down a rivet hole alongside the lead and sorked
around. If this caused the signal to go and come or change
in volume or caused the set to break into oscillation, you
knew you had found one intermittent capacitor; but the
receiver very likely had others. The first paper cartridge
capacitors were poorly sealed, and they soon absorbed
moisture and became leaky. It was not at all unusual to
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TRUE, CUSTOM MATCHED STEREO
COSTS LESS AT LAFAYETTE

i

PICKERING

LAFAYETTE
14-224

GARRARD =
AUTO SLIM
on Base

LAFAYETTE
SK-124 Speakers

U38/AT Cartridge

1€ YOU GET
: LAFAYETTE, YOU G
BUY AT EFITS

XCLUSIVE BEN

e SATISFACTION GUARANTEED OR
MONEY REFUNDED. Use Lafay-
ette’s 30-Day FREE Home Trial.

o LARGEST STOCK SELECTION. If
it's in Hi-fi or Electronics, it's
in the Lafayette Catalog.

e NO MONEY DOWN. Buy on time
with  Lafayette's Easy Pay
Credit Plan, up to 24 months
to pay.

NEW LAFAYETTE DELUXE
PROFESSIONAL QUALITY 4-TRACK
STEREO TAPE DECK

WHEN YOU
THESE E

OUTSTANDING
LAFAYETTE KITS

*LOWEST PRICES

24-HOUR
SERVICE

Records Sound-on-Sound
Built-in Transistorized
Stereo Record/Play Preamps

9950

NO MONEY DOWN

Shown
with
eptional

: case
-RK-140WX

A truly outstanding tape recorder/reproducér. Superb electronics,
smooth, dependable tape transport. Plugs into your hifi system.
m Plays: 4-track & 2 track stereo; 4-track, 2-track and full track
mono; m Records: 4-track stereo or mono; m Sound-on-Sound: m Freq.
response 40-18,000 cps @ 7% ips; m Complete with cables and
empty reel.

RK-143WX as above but with carrying case

Net 114.50

Only at Lafayette could you find an out-
standing, custom-matched stereo system at
such an amazing low price. System in-
cludes: a powerful Lafayetts LA-224 24-
watt stereo amplifier with complete stereo
controls; a 4-speed Garrard Autoslim auto-
matic/manual record changer with a
Pickering U/38AT cartridge and 2 Lafayette
SK-124 2-way speaker systems for gigantic
full size performance. Compare compo-
nents, compare price — you'll choose
Lafayette.

LS-225WXM specify: Pickering cartridge;
wood base finish (wairut. Mhy. or Blonde);
Speaker system finish (walsut or Mhg.).
Shpg. wt., 64 1bs. ... ._. Net 129.50

LAFAYETTE'’S |55 -MAIL ORDER and SALES CENTER

NO MONEY DOWN

OTHER LOCATIONS -

SCARSDALE, NEW YORK
691 Central (ark) Ave.

PLA NFIELD, NEW JERSEY
139 W, 2nd Street

NEWARK, NEW JERSEY

PARAMUS, NEW JERSEY
182 Route 17

BOSTON, MASS.
110 Federal Street

NATICK, MASS.

NEW YORK, NEW YORK
100 6th Avenue

JAMAICA, NEW YORRK
165-08 Liberty Avenue

BRONX, NEW YORK

O

MAIL THIS COUPON TODAY for
YOUR FREE LAFAYETTE 630 CATALOG

Get One for a Friend Too
LAFAYETTE RADIO ELECTRONICS

.00 Rush my FREE 388-page giant-size Lafayette
Catalog

Send me #

542 E. Fordham Rd, 24 Central Avenue 1400 Worcester Street
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GET IT from GOODHEAR

i

SILICONS LESS THAN 13¢!

Rectitier Package: 50 top-hats &
SO stud-mts. PIV’'S range from
50-600, currents 0.3-1 LY dl:
Rejected for Astron auts.
marked, but large percentage OK
for Earth People. You grade them
with instructions we include.
GUARANTEE: Grade them within
10 days: if you don't get enough
value to DELIGNT you, return
for m:lund ! snoiart. do your
own grading! 10 DI-

odes POSTPAID ...... $12-95

60 CY AC FROM 12 V DC...& VICE VERSA!

Combination transistorized tnverter & 12 v battery
charger. Ideal for Boats, Camping. Field Trips,
Autos. Plugs into 115 v 60 cy to charge battery at
B amp rate, tapers to 2 amps., Switch to inverter and

the 12 v battery supplies 115 v 60 ¢y (sq. wave)
for lights, TV, radio, electric drijlis, etc., anything

at double these prices to Automotive trade, This Is
new material. iuarankeed OK, factory over-run, with
Instruction Booklet. (Intermittent use in descriptions
below means 15 minutes total time in any one hour.)

250 W 2.3 amp int., 200 W 1.8 amp con-
tinuous. 15 Ibs net fob Los Angeles . ..... $5750

500 W 4.0 amp int., 300 W 2.5 amp cont.
Starts dead cars from 115 v line! 85 Ibs. $1 3750

ISOLATION AND/DR STEP-UP/DOWN XFRMR

712 KVA! G.E. BGS501. Primary 115/230 v 50/60
Cy. _sec. 105/'115/125 v. Shielded., Acq. cost
$230.00! Exc. condition, grtd OK. $89 50
300 Ibs tob Oakland, Calif. ............. .

GET THIS BEFORE ALL SURPLUS IS GONE!

Fast disappearing from the surplus market. so get
yours before it is too late. Absolutely the most im-

without either a Navy LM or an Army BC-221 freq.
meter. Verity this with any old timer., Generates
signals 125 kc to 20 mc with useful harmonics far
beyond that, with frequency accurate to .01%, and
detects other signals in same range, tells what freq.
they are with same accuracy. Have matching-serial-
number calibration books and crystals. Checked and
grtd 1009 OK, fob Los Angeles, with schematic and
much other useful information. Army and A.F. men
swear bv BC-221: Navv men swear by LM; they are

both right. All LM’s have built-in 7 50
audio modulation. LM's, each .......... g

BC.221's less modulation, each ........., $57-50
B8C-221°'s with modulation, each ........ $7950

EAO pwr supply plus parts & instructions we furnish
converts to AC pwr supply for freqg.
meters, 47 Ibs fob San Diego ..........

ARC-3 and ART-13A TECH MANUALS!

Handbooks mainten.. aper., theory, schem. $1000
dwgs, etc. Either book posmaid .......... .

2-METER RECEIVER & 2/6/10 METER XMTR

SCR-522 rcvr, xmtr, rack &
case. exc, cond. 19 tubes
include 832A's. 100-156 mc
AM. Satisfaction grtd. Sold
at less than the tube cost in
:%rnolgsz Shpg wt 85 Ibs.
remerton,
Wash. only ... $14.95

Add $3.00 for complete
technical data group includ-
ing originai schematics &
parts lists, 1.F., xt! formu.
las. instruct. for AC pwr
sply, for rcvr continuous
tuning, for xmtr 2-meter
use. and for putting xmtr on 6 and 10 meters.

COMMUNICATIONS RECEIVER BARGAINS

BC4538: 190-550 kc 6-tube superhet w/B5 ke IF's,
ideal as long.wave rcvr. as tunable (F & as 2nd con-
vert, W/all data. CHECKED ELECTYRIC. 12 95
AS\;L:' Gr;'d g)xl 11 “l;ls fob Los Angeles. . $

me, in handsome cabinet w/pwr sply. spkr.
etc., ready 1o use, is our QX- ;3 fsyu)? $37 50
RBS: Navy's pride 2-20 mc 14-tube superhet has

voice filter for low noise, ear-saving AGC, high sens,
& select. IF is 1255 kc. Checked, aligned, w/pwr
sply, cords, teach data. ready to use, fob 0
Charteston., S.C. or Los Angeles . . ...... 695

R-45/ARR-7 brand new, 12-tube superhet .55-43 mc
in & bands. S$-meter, 455 k¢ IF's,an tilter, 6 sel.
positions, etc. Hot and complete, it can be made still
hener by douhle-convertmg into the BC-453 or QX-
35. Pwr sply i DC for the ic 179 50
(unmg motor. FOB San Antonio . .. .._... $ d

Time Pay Plan: $17.95 down. 11 x $16,03

RADIO RECEIVER AND/OR SPECTRUM STUDIES

R-54/APR-4 rcvr is the 11-tube 30 mc IF etc. for the
plug-in tuning units: has S-meter, 60 cy pwr sply,
Pan. Video & Audio outputs. AM. Checked, aligned,
with heads for 38-1000 mc. 64.00
Pwr plug & Handhook. fob Los Ang. N
(Add $30.00 for 60 cy AM/FM instead of AM.)

SCINTILLATOR DETECTS & MEASURES

Famous-Name overstock, new. w/instruct,, checked
and guaranteed. 1” sqguare Sodium-lodide cr: stal
variable time constant. Use for walking or lying
surveys. Ultra-sensitive meter, 0.02.20 sgg 50
Mr/Hr, Regularly $349.95. Only il

0.1% SORENSEN Line Voltage Regulator

#5000S5 regul. against
load changes 0-5 kva &
line changes 95-130 v,
1 ph 50/60 cy: adj. out-
put 110-120 v, holds to
0.1% . Harm. less than

3% . Recovery .15 sec.
Regularly 5895 o0 less
spares. Ne w /spares

e Sacts, 38 $349'50

I;o:'waslg‘.) Conn.
137 v orhn.  $49.50

Please write us your specific needs in Signal Gen-
erators, Phase Meters, Bridges, etc. etc.

R. E. GOODHEART CO., Inc.

P. O. Bax 1220-A Baverly Hills, Calif.
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change half a dozen capacitors in a
receiver in for service on some other
complaint.”

“How about resistors?”

“Early carbon resistors were bulky,
prone to change resistance, and not
color-coded—at least with a universal
code. Each manufacturer had his own
way of marking resistors to indicate
value. Leads, instead of coming out
axially, were wrapped around the ends
or attached to metal caps slipped over
the ends of the resistor. High wattage
wire-wound resistors were generously
emploved as bleeder and voltage divider
resistors, and they opened up frequently
and had to be replaced. A special type
of resistor that consisted of a strip of
carbonized paper wound spirally around
a ceramic form required still more fre-
quent replacement.

“Speakers for the a.c. receivers were
field-coil dynamics weighing consider-
ably more than a whole clock radio does
today. Heavy currents through the field
coils were necessary to produce sufficient
magnetism. Not only did this place a
heavy strain on power supply compo-
nents, but the coils themselves opened
up very often. Hardly any two of them
were alike. Physical dimensions varied
widely; so did resistance values. Some
coils were tapped to provide screen volt-
age or, if the field coil was in the nega-
tive lead, bias voltage. Removing the
coil was often almost a blacksmithing
job; and if vou weren’t mighty careful,
you damaged the voice coil in the proc-
ess and then had the doubtful pleasure
of replacing the speaker cone in ad-
dition.

“The superheterodyne receiver
brought us i.f. transformers, but they
were big affairs compared to the peanut-
sized units in transistor radios or even
the miniature transformers used in tube
sets today. Shield cans were usually four
or five inches high and two or three
inches in diameter. Lf. frequencies were
anywhere from 150 kc. to 485 kc.; so
a complete set of replacement transform-
ers represented quite an investment for
the serviceman.

“A tube stock, on the other hand, was
amazingly simple. If you had a few 26,
97,24, 35,45, 47, and 80-odd type tubes,
vou were in business. Of course you
might now and then need an oddball
special tube for a Sparton receiver or a
71A for an early a.c. set, but you cer-
tainly didn’t need the hundreds of re-
placement types we must stock today.
Tube quality, however, was not nearly
so reliable; and we replaced lots and lots
of tubes.

“We replaced several items you might
never think of today. Take tuning ca-
pacitors, for instance. Those TRF jobs
used four-section capacitors all on a
single shaft. Plates warped until you
could no longer keep them from rubbing,

or plating on those plates loosened and
shorted out the capacitors, making re-
placement mandatory. How long has it
been since we replaced a tuning capaci-
tor? For that matter, since when have
we put a new interstage or power trans-
former in a radio? or a line-cord resistor?
or an antenna coil? or a saturable reactor
that causes the dial lighting to change
color when the broadcast station is
tuned in?”

Mac knocked the ashes from his pipe
against the palm of his hand before he
continued. “The point I'm making is that
replacement: part business in radios has
been going down hill steadily for years.
Had it not been for the advent of TV
with a whole new bunch of parts to
stock and replace, this would have been
obvious much sooner; but now TV re-
placement part business is going the
same way.

“Simplification of circuitry accounts
for some of this, Engineers are working
constantly to do the job as well or better
with fewer parts. Then electronic com-
ponents are improving all the time. They
are smaller, lighter, better, and more
durable. As for tubes, do-it-yourself
tube checkers certainly have cut into our
tube sales. All of these have combined
to cause a slow but steady reduction in
the number of parts we sell per unit
serviced.”

“What can we do about it?” Barney
wanted to know.

“The only thing we can do is shift
more of the charge to service to make
up for loss of income from parts sale,”
Mac said. “It’'s easy to justify this.
There’s no comparison between the
training necessary to service the myriad
of complicated radio and TV sets on
the market today and the few simple
types of radios sold when I started. The
same goes for service equipment. I have
twenty-five dollars invested in equip-
ment now for every dollar I had in-
vested then. Finally, the technician to-
day is a long, long way from the
parts-replacer of that early era. A great
deal of our time and effort is spent in
careful diagnosis and precise adjustment
of the electronic equipment on which
we work. A defective part, when it does
go bad, is likely to be much harder to
locate.”

“I guess we can take our cue from the
doctors,” Barney suggested. “They used
to sell practically all the medicine, but
now that the drug stores have taken
this over, they have just upped their
fees for diagnosing and writing pre-
scriptions.”

“That’s right,” Mac agreed; “and now,
if you think you have kept me talking
long enough, is it all right if we get
back to work?”

“Roger, Boss,” grinned Barney, “but
don’t think this was nothing but a ‘snow
job, I learned a thing or two, too!” A
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ELECTRONIC
CROSSWORDS

By DONALD W. MOFFAT

(Answer on page 94)

ACROSS

1.
6.

11.
13.
14.
15.
16.
18.
19.

21.
23.
24,

25.

28.

29.
30.
33.
36.
37.
38.
41.
42.
43.
4.
45.
46.
47.
48.
49.

50.
52.
33.

34

Person who usually wins.
Do this to raise erystal
quency.

Straight-line function.
Slotted cover.

Placed on.

The lowest female voice range.
Appendage on airplane.
Produced by a loudspeaker.

Action taken to check for mi-
crophonics.

Adjust to correct position.
Said when leaving (familiar)

Type of current necessary for a
squirrel cage motor.

Before the second detector
(abbr.).

Commonly alloyed with copper
tchem.).

General ham call.
Unaffected.

Red on the color code.
1/16 ounce (abbr.).
Man's nickname.

Used in national pastime.
Atmosphere.

Power formula.

Small destroyer (abbr.).
Cut-off voltage (abbr.).
Bescech.

British jail.

Writing tool.

Best.

Waveforms are seen on this
tabbr.)

Farthest from center.
With no one clse.
Yields chicken.

fre-

. Large weight,

DOWN

1. Alligator _ _ -
2. Informal ‘““hello.”

3. Part of tube.

4. Homo sapiens.

5. Soft, friendly hits.

6. Expensive element often used
for plating.

7. Worn path.

8. Elephant tusk.

9. Forty-five degrees (abbr.).

10. Reduction in voltage.

12. Exponent of 1/2.

13. Between grooves of phono-
graph record.

17. Generates signal (abbr.).

20. Government department re-
sponsible for controlling the
atom.

22, Component of solder.

23. Ten decibels,

26. Loss of signal strength.

27. Unit of audio strength.

28. Large bundle.

31. Tube which has high plate-grid
capacity.

32. Emanating perpendicular to
axis.

33. Having intermediate connec-
tions.

34. Connected with wires.

35. Third band on a 12K resistor.

38. Transmitter ior locating.

39. Small r.f. tube.

40. Indian succeeded by Aztec.

51. Grid voltage (abbr.).

32. Part of superhet (abbr.).
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carries a whisper
... yet cuts out

background noise

the exciting new

Hot Head

The new Hot Head is the highest output ceramic microphone
available. Transmits voice sharply and clearly in the noisiest
areas where other microphones fail. Average level: —48 DB,
twice the output of conventional ceramic mikes. Response:
300-4000 cps. Polar Pattern, differential to 600 cps; cardioid,
600-4000 cps. Covers a host of applications: CB, Ham, Radio,
Marine and Commercial. Heavy duty, DBDT push-to-talk
switch can be re-wired for special applications. Has Cycolac,
hi-impact, take-apart case. With nickel-plated brass hardware,
3-conductor neoprene coil cord and spring hang-up clip.

Model C47D Hot Head List Price $16.00

EUPHONICS C47 MICROPHONE

A new general-purpose ceramic mike, same
as the C47D except for noise-cancelling fea-
ture. Polar Pattern, essentially non-direc-
tional. Provides high level response curve
for maximum intelligibility in all voice com-
munication.

Model C47 Hot Head

List Price $14.00

For complete details see your
distributor or write Dept. EW-3

uphonics
CORPORATION

ALL PRODUCTS AMERICAN MADE
GUAYNABO, PUERTO RICO, U.S.A.

Manufacturers of
Quality Microphones
and Phono Cartridges

CIRCLE NO. 158 ON READER SERVICE PAGE

63



M

S

N\ 2

*'?;Z'“ﬁ B< ey Sk
:a._:\-fT‘. B 8 : <SR i 7_-‘,3 -

,@A ’\‘l 3;;;\\?),:‘ \L*

and here. .

with the Gallo FMS-101
Indoor Antenna System

Only

291

No matter where you live—suburbs or heart of
the city—your high fidelity FM stereo system’s
performance is only as good as the signal that
reaches your receiver. For true, perfect and
undistorted reception, free from interference, you
need the strongest possible signal from every
station.

Now you can be sure of the full realism of FM
stereo and monaural broadcasts—with the new
Gallo FMS-101 indoor antenna system that at-
taches to any FM radio or tuner using just a
screwdriver. In just minutes, you are able to
receive a high-quality, high-gain signal over the
entire FM broadcast band—sit back and enjoy
better music at its best, even from stations you
never could listen to before!

The Gallo FMS-101 antenna system is compact,
handsomely styled, fits into any room decor. It
has an omni-directional antenna, coupled to an
all-transistorized pre-amplifier, all completely en-
closed in its sturdy case. Nothing to go wrong,
nothing to need renlacement ever.

The Gallo FMS-101 costs only $29.95—less than
many roof-top antennas. And this marvelous indoor
antenna system is guaranteed to produce better
FM reception anywhere—or your money will be
refunded, Go to your own Hi-Fi Dealer. Hear the
Gallo FMS-101 antenna system—and what it does
for your FM recept.on. If your dealer does not
stock the Galio FM Antenna System, send us his
name and we’'ll see that he is supplied.

You don’t risk a penny. If the Gallo FMS-101
antenna system does not perform as stipulated,
you may return it with your sales check for a full
refund within 10 days from date of purchase. The
system, complete, is warranted to be free from
defective components for one fuli year from date
of purchase.

|GALLO ELECTRONICS CORPORATION|

12 Potter Avenue, New Rochelle, N. Y.

[ Please send me descriptive literature giving
complete detaifs of the Galfo FMS-101 Antenna |

|

| system EW-a3 |
| name I
| streer |
l CITY . STATE I
: My dealer’s name and address is. :
[} ]
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New CB Circuits
(Continned from page 49)

tion to reduce false responses from inter-
ference or heterodynes.

The diagram includes both encoder
and decoder elements. During the en-
coder mode the device generates a two-
tone signal which subsequently couples
to the CB rig’s mike input and modulates
the transmitter. The action starts up S1
(upper right), a manually operated
switch with the three positions indi-
cated: “Call,” “Normal,” and “Selective
Receive.” In the following description,
the center pole of each S1 section is vis-
ualized in the up, or “Call,” position. As
the switch is flipped to “Call,” the B+
source is momentarily applied through
C1 to the winding of the resonant reed
relay, K2. A transient pulse of current
surges through the relay coil causing
reeds 1 and 2 to vibrate at their resonant
audio rates. (The remaining reeds, 3 and
4, are kept immobile by mechanical
damping sleeves. Two reeds are in use
at a given time, but the total of four per-
mits a choice of six possible two-tone
combinations.)

The B+ pulse to the relay subsides in
approximately 20 milliseconds and the
two active reeds display rapidly decay-
ing mechanical motion. During the brief
interval which follows (about % second),
magnetic flux changes create electrical
currents precisely at the resonant fre-

quency of each reed. Thus, two discrete
signals of short duration are introduced
to the CB mike input (upper left) and
are transmitted as the two-tone code.

To discover what occurs at the receiv-
ing end in the decoding process, imagine
the circuit in the “Selective Receive” po-
sition. All movable contacts on S1 are
now visualized in the down position.
The two-tone signal from CB audio out-
put enters the unit through terminal 5
(upper left). It passes through various
contacts, couples through step-up trans-
former T1 and reaches the winding of
resonant reed relay K2. Since the correct
code combination has arrived, reeds 1
and 2 are set into resonant motion. Reed
output encounters two integrating-diode
networks which serve to convert the sig-
nals to a single trigger pulse. This is
passed to a computer-type logic module
which can “decide” whether the correct
reed relay closures have occurred. If they
have, as in this case, relay K1 is ener-
gized and the call-indicator lamp is illu-
minated. Simultaneously, the CB speaker
is connected and the operator hears the
calling station.

At the end of approximately 10 sec-
onds, K1 drops out causing the speaker
and lamp to go off. The 10-second period
may be varied over a range of 1 to 60
seconds by proper choice of R11, one
component in the RC circuit that holds
in relay K1 after the initial trigger pulse
has entered the logic module. A

cl
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Two things you're sure to hear at a public event

Wherever people gather, wherever words and music must
be heard with perfect fidelity, you're sure to hear Univer-
sity...largest selling P.A. loudspeakers in the world.
University is Public Address. The reasons can be
summed up in two words, high audibility—“High A”, that
special engineering factor built into University P.A. speak-
ers to give them an extra degree of intelligibility, a clean,
crisp, sound no other P.A. speakers can match. You hear
the proof at political rallies and conventions, in the great
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churches, stadiums and arenas, in hospitals, factories, mis-
sile bases—everywhere from Presidential inaugurations
to Little League play-offs.

You can'tlose a P.A. customer when you have the supe-
riority of over 62 different University speaker products in

every price ran'ge UNlVERSITY
behind you. Write LOUDSPEAKERS

Desk S-4 for our
80 SOUTH KENSICO AVE., WHITE PLAINS, N.Y.
latest P.A. catalog: A Division of Ling-Temco-Vought, Inc.
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open
new career

opportunities
for you in

ATOMIG ENERGY

Exciting applications of isotopes
and atomic power are creating un-
limited opportunities for qualified
technical personnel—particularly in
such areas as nuclear instrumenta-
tion, reactor technology and health
physics. CREI’s free 58-page book
describes these career opportunities
and tells you how you can prepare
to take advantage of them through
a unique home study program de-
veloped by CREI.

YOU CAN QUALIFY if you have
a technical background and are a
high school graduate. For details,
mail coupon or write: CREI, Dept.
X1904-A, 3224 Sixteenth St., NW,,
Washington 10, D. C.

FREE BOOK

MEEH ATOMICS =5
A Div. of The Capitol Radio Engineering Institute

Dept. X1904-A, 3224 Sixteenth St., N.W.
Washington 10, D. C.

Please send me details of CREl Home Study
Programs and Free Book, “Your Future in Elec-
tronics and Nuciear Engineering Technology.”
I have a technical background and a high
school education.

Name
Address____

Age.

Zone__State____.go

PO

l—————————-——-—-——_—

o
o

REPORT ON

NEW TEST EQUIPMENT

Description and performance of Fisher 300 multiplex
generator and RCA WE-95A v.o.m.dynamic demonstrator.

Fisher Model 300 Multiplex Generator

For copy of manufacturer’s brochure, circle No. 59 on coupon (page 21).
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HE servicing or aligning of FM

multiplex tuners or adapters re-
quires specialized test equipment not
often found in service shops. A multi-
plex generator is needed to produce the
composite signal in accordance with
FCC standards. The design and con-
struction of such an instrument is not a
simple matter and requires a good deal
of engineering “know-how.” Commer-
cially manufactured multiplex genera-
tors usually sell for as nruch as $900 or
more. For testing tuners, a laboratory-
quality FM signal generator must be
modulated by the composite signal. Gen-
erators with adequate bandwidth and
phase characteristics ordinarily sell for
$600 to $1400.

Obviously, a need exists for a reason-
ably priced instrument which can be
used by service shops. The Fisher Model
300 multiplex generator was designed to
fill this need, and does it very well. It
contains the composite multiplex signal
generating circuits, plus a 100-me. r.f.

oscillator and FM modulator. in a port-
able unit measuring 8” wide x 10" high x
12" deep and weighing only 17 pounds.

The multiplex generator circuits, like
those in Fisher tuners, are of the switch-
ing type. The output of a 19-kc. crvstal-
controlled oscillator (factory set to with-
in % cycle of 19 ke.) is doubled and used
to drive two four-diode electronic
switches. These switches chop the left-
and right-channel signals at a 38-kc. rate.
The chopped signals are combined in an
output amplifier and passed through a
low-pass filter to remove liarmonics of
the switching frequency.

The FM generator uses a triode os-
cillator, tunable from 97 mc. to 103 mc,,
and a pentode reactance modulator ca-
pable of a 300-kc. deviation with only
1% distortion. At the standard maximum
deviation of 75 kc., the distortion is
typically under 0.2%. Since modulation
frequencies up to 300 kc. ean be han-
dled, the phase shift under 53 ke. is verv
small and full stereo separation is main-
tained.

The Model 300 has a peak-reading
meter circuit, which gives a true indica-
tion of the deviation of the FM oscillator
when a composite signal is applied.
Ordinary v.t.v.m.’s are average-respond-
ing and cannot be used for this purpose.
A built-in audio oscillator supplies either
1 ke. or 8 ke. to the left or right channels
for checking stereo separation at middle
and high frequencies. In addition to
these frequencies, the modulation selec-
tor switch allows only the 19-ke. pilot
carrier to be transmitted or external left-
and right-signal inputs may be used to
modulate the 100-mc. carrier. An espe-
cially useful feature is the position which
modulates the left channel with 60 cps.
For routine service alignment, the out-
put of a tuner can be observed on an

RESPONSE-DB
1
w
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WINEGARD |
COLORTRON ANTENNAS

4 gold anodized models frorﬁ‘:‘s

e,

i,

*Pat. Nos. U.S. 2,700,105; 2,955,289 ¢ Canada 511,984 o Others Pending.

. AVAILABLE WITH REVOLUTIONARY
NUVISTOR COLORTRON AMPLIFIER...

Now, through continuous Winegard research, a new, im-
proved Electro-Lens yagi has been developed—the NEw
WINEGARD COLORTRON—PERFECT ANTENNA FOR COLOR TV!

Colortrons have a flat frequency response (plus or minus
Y2 DB across any 6 MC channel), no ““suck-outs” or *“roll-off”’
on end of bands . . . accurate 300 ohm match (VSWR 1.5 to
I or better) . . . unilobe directivity for maximum ghost and
interference rejection. They deliver today’s finest color recep-
tion, give a new picture quality to black and white. Colortrons
arc the only outside antennas that carry a WRITTEN FACTORY
GUARANTEE OF PERFORMANCE.

And Colortrons are built to last. High tensile aluminum
tubing for rigidity and stability, insulators with triple mois-
ture barrier, GOLD ANODIZED for complete corrosion-proofing.

There are 4 Colortron models to cover every reception need,
from suburbs to distant fringe areas . . . $24.95 to $64.95 list.

New Winegard Colortron twin-nuvistor amplifier perfectlv
matches Colortron antennas. Gives added Zain and sensitivity
on both color and black and white. Ultra-low noise, high

World's most powertul TY antenna

MODEL C-44
GOLD ANODIZED $64.95

MODEL C-43

GOLD ANODIZED $51.90

| S

gain Colortron Nuvistor Amplifier can easily drive 6 or more
TV sets.

With revolutionary twin-nuvistor circuit, Colortron ampli-
fiers can handle up to 400,000 micro-volts of signal without
overloading. This is 20 times better than any single transistor
amplifier. The Colortron Amplifier will bring the weakest
signals up out of the snow, vet strong local TV & FM signals
will not overload it. A special life saver circuit gives the two
nuvistors a life of 5 to § years.

This amplifier is completely trouble free and the finest
performing antenna amplifier you can own.

Completely weather sealed, nothing is exposed to corrode
and cause trouble . . . has all AC power supply with 2 set
coupler. (Model No. AP-220N, $39.95 fist). Twin transistor
model also available up to 80,000 micro-volts input. New type
circuit protects transistor from static eleciricity built up in
lightning flashes. (Model No. AP-220T, $39.95 list).

Colortron Amplifier can be added to any good TV antenna
Jor sharper, clearer TV reception.

Ask your distributor or write for technicai bulletin.

MODEL C-42
GOLD ANODIZED $34.95

MODEL C-41
GOLD ANODRZED $24.95




FREE Catalog

OF THE WORLD'S FINEST

GOV'T. SURPLUS
ELECTRONIC BARGAINS

CARRIER MONITOR

When coupled to an Antenna transmission line provides
a D.C. and audio currents for indication of proper trans-
mitter operation at a remote position. The unit can be
u~cd with transmitters operating in A /8

the 2 to 30 megacycles and having =
A power output up to 50.000 Watts,
Two high yoltae vacuum capacitors
3 Abnfd. 13 KV. with suitable con-
nectors provided for 500 to 50,000
Wutts. For less than 500 Watts a
different  type  coupling  will  have
1o be used. The input and output [
impoeditnee is GO0 ohms. output level
—3 DHEM audio for 1007 modula-
tton into a 6040 ohm balanced line,

3-153 milliamperes D.C. into 100 ohm -
load. Operating voltage 115,230 V

G evele with tubes: 1 B8ALS. 1,6X4, 1/6J8. & 1/V103.
'ower supply output seltage 150 VDC @ 35 MA. Unit also
has output jacks anil controis for taking local readings
and adjustiment With hinged cover. Size: 6 x 61
K147, Shpg. Wi.r 15 1lbs, P N 1028017. Price: with 2
ieuum connectors and  control conpnector

b3

condensers,

tubew, ete. New . ... ... L L. $8.
Price: Less 2 vacuum condensers—New $5.95
vacuum Condensers only—each. .. ... $1.95
| PARABOLIC

ANTENNA

ANTENNA REFLECTOR—Four (4)
Foot diameter Aluminum Parabolic
Dishpan ivpe with 217 antenna
feed. and 37 round mounting for
1-53 167 x 3/8Y wave guide. for
approx. 7100 MC. four mount-
ing brackets swith hardware.
\ Painted gray. Net Wt.:

\ 55 Ibs. Price. ......... 52995

Price —Less Antenna Feed. 52500

MICROWAVE
REFLECTORS

As illustrated — Aluminum — Plane
tflat)  Lype configuration, Mounted
by framework of the reflector and
S L7 whaped bracket, with necessary
hardware and  guys:

5 FL. Wide by 8 Ft. Long—Net Wt.¢
1 L S . Wi

B 57500

. Shpg. Wit

S g
512500

oscilloscope and the separation optim-
ized rapidly without the need to read a
meter or switch channels. The widely
different frequencies give a distinctive
and easily recognized pattern on the
scope.

On the front panel of the Model 300,
in addition to the selector switch and
left- and right-input terminals, are out-
put terminals for the composite signal
and the 10-ke. pilot carrier, and a BNC
connector for the 100-mc. r.f. output. A
shielded output cable with clips and
BNC connector is supplied. There are
individual level controls for the two
channels and a composite signal-level
control. The meter reads the r.m.s. com-
posite level and is also calibrated direct-
lv in kilocvcles deviation of the 100-mc.
oscillator. There are capped adjustments
for phase and amplitude of the 19-ke.
pilot carrier, and two push-button
switches which are used in making these
adjustments. An oscilloscope is needed
for pilot phase adjustinent; all other
normal operating adjustments are done
without external instruments.

We measured the separation of the
composite signal from the generator on
an oscilloscope. It proved to be about
42,5 db over most of the audio range,
decreasing to 40 db at 50 cps and actual-
lv increasing to 46 db at 15 ke. The fre-
quency response was almost perfectly

Hat from 50 to 15,000 cvcles per second.
A good quality FM stereo tuner was
checked with the generator. The separa-
tion and frequency-response figure we
obtained agreed almost exactly with
those measured with our regular lab sig-
nal generator and multiplex generator,
which together cost about four times as
much as the Model 300. The unit is de-
signed primarily for stereo measure-
ments and does not have a controlled or
known r.f. output level. In fact, the out-
put is so large that in most cases no di-
rect connection to the tuner is required,
leakage being more than sufficient.

The generator also makes a very good
miniature FAI stereo transmitter. Audio
dealers in areas not served continuously
by FM stereo broadcasts can modulate
the Model 300 from the output of any
good preamplifier (only 0.5 volt of audio
is needed) and “broadcast” their own
stereo programs to receivers being dem-
onstrated in their stores. We tried this
and found that the resulting sound was
at least as good as anvthing we could
receive off-the-air, and in some cases
much better due to the absence of multi-
path effects.

Selling for $495, the Model 300 multi-
plex generator should be a valuable ad-
dition to any well-equipped high-fidelity
sales or service organization. . . . . .,
Tested by Hirsch-Houck Labs. A

Address Dept. EW + Prices F.0.B., Lima, O.
25% Deposit on C.0.D."s * Minimum Order $5.00
SEND FOR CATALOG!

IR RADIO SALES
2133 ELIDA RD. - Box 1105 « LIMA, OHIO
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Full Color
Giant Fold-Out
Charts Still
Available!

Here's a complete series of co]orfpl,

authoritative fold-out wall-charts (orig-

inally appearing in the pages of ELEC-

TRONICS WORLD) — yours for only

15¢ each. All in full-color—each suitable

for framing.

2. Hi-Fi Crossover Network Design Charts:
Tells how to build speaker nets for
any crossover frequency. Complete
coil-winding data, capacitor values
given.

4. Bass-Reflex Design Charts: Complete
data on building own bass-reflex en-
closures for any speaker, including
ducted-port enclosures.

5. Radio Amateur Great Circle Chart: For
Hams and short-wave listeners—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
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RCA WE-95A V.0.M. Dynamic Demonstrator

For copy of manufacturer’s brochure, circle No. 60 on coupon {(page 21).
Py

RCA has been making “dynamic dem-

onstrators” for training and instruc-
tion purposes for a good many years.
We can still remember using a rather
elaborate one to teach receiver circuits
during the War. As we recall, this was
a complete multiband superhet, with
perhaps a dozen or so tubes, that was
laid out on a large demonstration board.
The circuit design was spread out so
that the student could trace the circuit,
and all the components were mounted on
the board right next to their circuit sym-
bols. Plug-tipped leads were used to

connect, disconnect, or short out the
various components so that faults could
be simulated. Because all the parts were
exposed, actual troubleshooting and
alignment could be demonstrated and
performed.

The latest in the line of such dynamic
demonstrators is the WE-95A v.o.m.
which we have just checked. The circuit
used in RCA’s production-type v.oam.
has been converted into this simple-to-
assemble kit in which the parts are
spread out on a colorful demonstration
board for classroom use. To simplify the

ELECTRONICS WORLD



presentation, the circuits for measuring
a.c. voltage, d.e. voltage, d.c. current,
and resistance are laid out separately. To
switch functions, it is only necessary to
plug the meter and test leads into the
particular circuits to be studied.

After the instrument has been assem-
bled, it can be used for a wide range ol
measurements. There are five a.c. volt-
age ranges from 2.5 to 1000 volts full-
scale  (at 3000 ohms/volt); five d.c.
voltage ranges from 2.5 to 1000 volts
full-scale (at 20,000 ohms/volt): five
d.c. current ranges from 1 ma. to 10 amp.
full-scale: and three resistance ranges
with mid-scale readings of 12, 1200, and
120.000 ohmns.

The first step in checking out the
meter was to go through the a.c. and d.c.
calibration  procedure outlined in the
manual. We used a lab-tvpe v.om. as
onr standard for comparison. Then we
checked the d.c. voltage ranges by taking |
a large number of voltage readings and |
comparing them with our standard. We
formd all readings to be within an ac- |
cnracy of - 1% and 2%, Next, we com- ]
pared a large number of e voltage |
readings taken with the WE-95A and |
with our standard. All such readings fell
within 2% of the values shown by the
standard. The accuracy on hoth d.¢. and
w.cowas thus found to be well within the
ficures usually quoted for genceral-pur-
pose or service-type v.o.m.’s. Next we
measured a number of 1% resistors on the
ohmmeter section of the meter. We
fornd all readings to be either exactly
correct or off by an insignificant amount,

Since some users might want to em-
plov the v.o.m. for audio measurements,
we decided to run a frequency response
curve on the a.c. portion of the meter.
There is no reason why a v.oan. cannot
be used for such measurements provided
circuit impedances are not too high and
the signal levels are above the millivolt
range. Our audio generator covers the
range from 20 ¢ps to 1 mc. Using the
lowest a.c. range on the v.o.m. and ap-
plving a constant 2 volts to the meter,
we wvere pleased to find the response
absolutely flat over the entire range of
our generator.

The v.o.m. “dyvnamic demonstrator” is
one foot high by two feet wide so that it
can be seen from a distance. The sturdy
cardboard box housing the unit can be
used as a display stand in the classroom
or as a caurving case. We would have
liked the demonstrator to have had some
sort of mounting brackets so that it could
be hung on a classroom wall but these
brackets can be readilv added by the
instructor. The v.o.n. demonstrator is a
uscful training aid for science classes in
high school or for meter classes in tech-
nical trade schools, technical institutes.
or more advanced schools where meters

are studied. The kit is available for
$37.95. A
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$13.50 plus
enclosure:
a speaker
system that
sounds l1ke
a mullion

e

X

NEW SONOTONE 8’ COAX

Put the new 8-inch Sonotone “WRS8-BII” into a good stiff infi-
nite baflle or basc reflex cabinet, and hear sound that’ll make
you think somconc misplaced the deeimal point in the price.
It looks just like any other 8" speaker. The Alnico V magnet
is about the same weight as you'd expect to find in a good &”
speaker — the cone and suspension material appears to be the
same. The ditference? The design. The material used is not half
as important as houw it is uscd.

Onec ditference you're bound to sce. That's the unique high fre-
quency cone radiator, instead of the usual spherical tweeter,
Just that little element extends the range clear out to 20,000
cycles. And with a properly matched enclosure, she'll go down
to 50, 40 and even 30 eyeles, under ideal conditions.

Sound ineredible for $13.56? Wait until you hear how smooth
and clean the response is over the entire frequency range. I€
there is any distortion, you’d have to measure it — you can’t
hear it. Further, there’s no perceptible dip in the vicinity of
the 6 KC crossover frequency. The result: A very satisfying
sense of “presence” in the mid-range — lacking in so many
coaxial speakers.

The WRS-BII handles 20 watts average program material and
peaks to 40 watts. Ilighly eflicient. it requires less power input
for a given acoustical output, which makes it very desirable
for use in low-efticiency bookshelf enclosures. Terminals of the
WRS-BII are color coded to simplify correet phasing in mul-
tiple speaker and sterco systems. Nominal impedance is 8 ohms.
The magnetic structure is completely enelosed, climinating dust.
The same combination of quality at a sen-
sible price, embodied in the new Sonotonc
“WRS-BH,” is evident in the rest of the Sono-
tone speaker line. The “CA-12A” coaxial
provides clean, smooth response 35 to 20,000
cycles. List $31.00. The “W-12” woofer pro-
duces natural bass for 3-speaker sterco sys-
tems or mult.-speaker mono systems. List
$19.00. And the elliptically shaped *“T-64"
tweeter reaches from 2000 to 20,000 cycles.
List $12.00.

Sonotone spealers can put new
life into your high fidelity music
system. Hear them today.

SONOTONE" CORPORATION

ELECTRONIC APPLICATIONS DIVISION + ELMSFORD, N. Y.

In Canada: Atlas Radio Corp., Ltd., Toronte * Cartridges * Speakers  Tape
Heads + Microphones * Electron Tubes e Batteries » Heartng Aids * Headphones
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Now... build your
own TUP QUALITY

F-:

£

] A.ssambul'n America’s First
COMPLETE TV SET KIT

Enjoy a new sense
of accomplishment

PERFORMANCE
GUARANTEED

You don’t have to know Electronics to
build Conar’s “Custom 70.” All you need
is a screwdriver, pliers and a soldering
pencil. A fascinating, practical project
that rewards you with years of superb
viewing from this professicnal, compact,
attractive receiver. Conar’s “"Custom 70"’
kit includes everything you need—chassis,
tubes, “‘slim-line”’ cabinet, parts, latest
model 19” aluminized picture tube with
206 sq. in. of viewing area, complete in-
structions and picture diagrams for easy
assembly. Every part of highest quality.
MONEY BACK GUARANTEE from
NRI, with a record of nearly 50 years of
pioneering in Electronics. Mail coupon.

SEND $2.00 For ASSEMBELY MANUAL

{Credited to your order)

72\ R Division of
National Radio Institute

CONAR DB3C
3939 Wisconsin Avenue, Washington 16, D. C.

D Enclosed is $135.00. Ship complete TV Set Kit

at once. I will pay shipping costs upon receipt.

I understand the prices include 109 U. S. tax.

Enclosed is $2.00 for Assembly Manual. Send

D me facts about monthly payment plan and
“Custom 70" bocklet.

Send me facts about morthly payment plan
D and “"Custom 70" booklet.

70
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Electronics in Banking
(Continued from page 32)

“Second National Bank” in vour town—
the bank on which yvour pavroll check
was drawn. At the end of the run, a com-
puter figures out the total amount of all
checks drawn on the “Second National,”
prints out a list. That list. along with all
the checks. is bundled up and sent to the
“Second National,” where its sorters and
computers subtract the proper amounts
from all accounts and make records of
their transactions,

The third check—the one from Cali-
fornia—meanwhile Thad dropped into
still another pocket. Your bank probably
doesn’t do enough business with the
California bank to have a special pocket
set aside for it. But the encoded mag-
netic number tells the computer which
branch of the Federal Reserve System
the California bank does business with.
The check is then bundled up with all
other checks bound for the Federal Re-
serve Banks.

When the bundle reaches the “Fed,”
it is again dropped into an MICR sorter,
which separates out checks for each of
the individual banks with which it does
business. or for branches of the Federal
Reserve in other parts of the country.
A compnter, of course, keeps track, adds
up all the figures, and prints out all of
the records needed by the bank itself.

Finally, yvour refund check, with oth-
ers from across the nation, drawn on the
same bank, all come together in one
sorter pocket at the Federal Reserve
branch nearest the bank on which they

are drawn. are bundled up. and sent to
the originating bank., There. the bundle
is turned over to the bank’s MICR svs-
tem. which deducts the amounts of the
various checks from the proper accounts,
once again making all necessary records.

From the time the clerk in the first
bauk inscribed the dollar amount in
magnetic ink, no one has had to look at,
read. or handle the check, or do any of
the bookkeeping connected with it—a
true example of automation.

Rapid Expansion of MICR

Automated banking is spreading rvap-
idly throughout the U.S., Canada, and
England. And. of course, as more banks
install the svstem. it becomes more valu-
able. In actual practice, a certain num-
ber of checks received by a hank every
day will not be set up for magnetic
character reading and will have to be
handled manually. As more banks switch
over, the proportion of those checks falls.

Already a significant number of banks
have made the niove. Although only a
hundred or so of the nation’s banks have
actually installed equipment, many more
have it on order. The ones who are al-
ready using it tend to be the nation’s
giant financial institutions, which han-
dle a very large percentage of the total
number of checks written.

Further. the system is spreading far
more rapidly than anvone thought it
would, The Federal Reserve Svstem. for
example, issued the surprising news last
August that 68% of the checks clearing
through its branches were now encoded.
Just 18 months before, the figure stood
below 207 of all the checks processed.

i 1:0210«088 70
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Block diagram of reader that
sorts out checks bound for various banks.
Photocells control various operating steps.
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Even banks which may not expect to
have the new equipment for some time
are beginning to issue magneticatly im-
printed checks, so that when the equip-
ment does arrive, the checking system
will be ready for instantaneous change-
over.

The Federal Reserve survey showed
that 97% of the country’s more than
13.000 banks had begun to issue mag-
netic checks, althongh some have not
hegun to issue any significant percentage
of their over-all total. Still. the figure
represents a substantial jump over the
previous vear, when it was 50%. Authori-
ties have estimated that virtually all of
the nation’s banking business will be
handled antomatically by 1963,

Other Computer Uses

Ol course, checks are not the only
documents banks have to deal with.
Most of them offer scores of customer
services, ranging from savings accounts
to loans. And all of these tuke a lot of
bookkeeping, too. Naturally, hanks are
turning over the bookkeeping chores in
these fields to their computers. These
other services in an average hank,
though. require only a fraction of the
time and effort taken by the checking
operation. Nost banks, therefore, are
rushing to get their check handling au-
tomated; then, as time allows, are
switching over other operations.

Of course, as with any new svstem,
difficulties crop up. One bank faced a
minor crisis when two ladies complained
of the new figures showing up ou the
hottom of their checks. The ladies, who
were numerologists, patiently explained
to bank officers that the numbers dis-
agreed with their stars. Bank officers,
equal to the occasion, gallantly changed
the account numbers.

The Bank of America may run into
considerably more serious opposition if
it puts into effect one of its plans. In the
interest of efficiency, officers there hope
to scuttle one of America’s most cher-
ished institutions: the pavcheck. Accord-
ing to bank officers, they’d simply print
out a deposit slip to an emplovee's ac-
commt and mail it to him. The whole
husiness of check handling on pavrolls
would be bypassed. The bank hopes to
try the system on its own emplovees
first, then later offer the scrvice to its
clients. Wisely, officials are proceeding
slowhy' on this one.

Electronic hanking may seriously in-
terfere with another old tradition, too.
With electronic machines furionsly proc-
essing checks as fast as they come in
and updating  accounts  dailv — even
hourly —the old custom of writing a
check and then waiting a few dayvs to
deposit mouey to cover it mayv be on
its way out, By the time vou get vonr de-
posit to the bank, it will probably be too

late A
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she’s
listening
to the
specifications
of the

NEW SONOTONE SONO/COM

CIRCLE NO. 145 ON READER SERVICE PAGE

This pretty lass is no engineer, but she does know what her
ears tell her about the new Sonotone Sono/Com® Ilead-
phone/Miqrophone. She hears every word sharply, clearly.
(Engineering specs say: Frequency response of headphone,
flat from 50 to 10,000 ¢ps.) When listening to a recording
of Fhe way she pronounces a foreign language, she can
ea_sxly.recognize if her accent®is correct — (spees say: boom
mike is famed Sonotone Ceramike with high sensitivity,
—53db and wide frequency response, 80 to 9,500 eps.)
They're comfortable, too — her hair is never mussed or
fussed. Even when she wears glasses, the Sonotone Sono/
Com®@ is comfortable. (Specs read: Only 138 ounces; polyurc-
thane foam ear cushions that snap out for eusy clecaning.)
By accident, she has also discovered they're rugged. She
dropped them and they still continued to perform perfectly
(specs say: Ceramic transducer in boom mike will with-
st(md_ shock, moisture.) She knows, too, that the instructor
can listen in to her recording on the spot (swivel permits
either earphone to rotate 90°.)

Finally, she feels like learning, because she feels important
and_moderp. Spec sheet says these attraetive headscts are
available in attractive sunta n, spruce green, coral and
blqck). Small wonder, the Sono/Com is the Student’s Fav-
orite—Tecacher's Pet,

_What our pretty friend doesn’t know is that the high
1mpedancp output of the Sono/Com makes it casily adapt-
a}ble for installation in any system. (Specs say 50K ohm
impedance.)

The Sono/Com® is available three ways: Model SIHM-1000,
headphone/boom mike combination. SH-2000, headset only,
Model SB-3000, the Ceramike boom microphone, which fits
not only the Sono/Com but other headphones, is available
separately. A magnetic microphone will be available shortly.
Other Sonotone products for language lab applications
include Sonotone “CERAMIKES,” a group of top-quality,
sensibly-priced microphones.

On your next A-V installation — specify Sonotone Sono/
Com headphones and Sonotone Ceramikes.

SONOTONE" CORPORATION

ELECTRONIC APPLICATIONS DIVISION ELMSFORD, N. Y.

In Canada: Atlas Radio Corp., Ltd., Toronto ®  Cartridges » Speakers + Tape
Heads « Microphones « Electron Tubes o Batteries + Hearing Aigs * Headphones
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Read Gernsback Library
Books on Transistors

NEW

Basic Transistor Course —
Teaches transistor fundamen—
tals clearly, simply. Discusses
transistors all the way from
elementary circuits to radio
receivers. #111—-$4.10

<«

DR e F S O

iy N T

transistor

ircuits

How to Fix Transistor Radios & Printed Circuits—Two-volume set. Completely practical approach. How
to service every section of receivers, including auto radios. Explains servicing methods, alignment,
tests, #£96—%$5.90 the set.

Transistors—How to test transistors and build all-transistor equipment. all bench-tested. #94—$1.95

Transistor Projects—Build pocket radios, test equipment, all kinds of electronic gadgets. Each one pre-
tested. Solid how-to-do-it construction details. %89—%$2.90

Servicing Transistor Radios—Covers theory, analysis of a typical set, techniques, Inside tips and warns
about pitfalls. Useful charts for speed servicing. #78—$2.90

Transistors—Theory & Practice—Covers theory, Characteristics, use in well known circuits. A guide for
students; a reference for technicians. #75-$2.95

Transistor Circuits—Hundreds of useful and interesting transistor circuits. Invalumble for the experi-
menter, do-it-yourselfer. £63—%$2.75

Transistor Technigues—Keeps theory and math to a minimum and gives scores of hints on how to use
transistors to best advantage. #61—$1.50

Buy Now From Your Electronics Parts Distributor
Or, Use the Coupcn Below

Gernshack Library, Inc., 154 West 14th Street, New York 11, N. Y.

O 111 O 78 REMITTANCE MUST ACCOMPANY ORDER

0 96 Q75 Name

O 9% 0 63 Address

89 g 61 City Zone State

Enclosed is $ — Ew.-2
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Microphone
Yolume Control

By ART TRAUFFER

'lShielded control adjusts the
‘Lolume right at microphone.
|

| Fig. 1. Control mounted directly on mike.

vou control volume right at the mike.

There’s no need to run to a remote
| amplifier to adjust volume to the re-
| quired level, or to reduce gain when
acoustical feedback howl breaks out.
With some tyvpes of mikes this unit can
be connected between the mike head
and cable, as shown in Fig. 1. With other
tvpes it can be connected between the
mike head and stand. Or it can be con-
nected directly into the cable close to
the mike. The input and output connec-
[tors in this mmit can be arranged to fit
vour own requirements.

Obtain a tin container about 1%” in
diameter and about %” deep having a
friction lid, a one-megohm audio-taper
subminiature pot, a standard female
mike connector (Amphenol 753-MC1F or
Switcheraft 2501F), a chassis unit
(Amphenol 75-PCIM or equivalent).
and a miniature knob to fit the volume
control shaft.

The necessary three holes in the tin
can are punched with a sharp tool and
then enlarged to the required size with
a rat-tail file. To provide more room in-
side the can the shanks of both mike
connectors can be sawed off as required.
The connectors are soldered securely to
the can, using plenty of solder. The
“ground” lug on the potentiometer is
soldered to the lid of the can. Two
rounded grooves are filed in the lid to
fit over the connectors. After the unit
is completed and tested, lock the can
lid to the botiom of the can with a few

l HIS little shielded control unit lets

drops of solder. A

ELECTRONICS WORLD



Music/Speech Discriminator
(Continued from page 38)

through an RC tyvpe of filter network. |

The low-level amplifier, Q1, is also
conventional and is a common-emitter
p-n-p transistor stage. The frequency-
selective amplifier, (02, is similar to the
initial stage with the exception of the re-
sponsc-altering  capacitors  (C2, C16,
Ci7).

The operation of (33, the dvnamic-
range limiter and detector, is indicated
in Fig. 2. A varistor does not divectly
obey Ohm's Law but instead has a volt-
age-current relation of:

I - KI*
where noin this case is approximatelv
three. Reversing this relation gives:

I~ K1
and in this particular circuit E = F ..
and [ =1 .00, But collector current
is cqual to base ciurent times the gain
of the transistor, or: I. = II.. 1. and [, is
deterinined mainly by the input voltage
and R10. Combining all constants and
substituting gives:

.. =K'E 4

Thus, althongh all signals are ampli-
fied considerably, the amplitude varia-
tion at the output of this stage is notice-
ably less than the amplitude variation at
the input. This stage will operate prop-
arly only when driven hard. Aundio peaks
should produce a varistor voltage of
around 13 volts.

The filter stage, 4, is once again
similar to the initial stage, with the ex-
ception of filter components R15 and
C6. A portion of the collector load is
bypassed by C10 to provide a variable
two-volt bias supply for the pulse selec-
tor. The filter has a cut-off frequency |
of 12 c¢ps. Differentiation is accom-
plished by C7-R17, providing a 350-
millisecond time constant and extracting
all attack and decay information. The
pulse selector is a biased diode that will
only pass those decay signals above a
variable (0-2 volt) threshold level. All
attack information is removed by this
biased diode.

The integrator stage, O35, is an n-p-n
switch gated by the decay pulses. When
on, this stage rapidly charges the inte-
grator capacitor C11. When off. SR1 is
back-biased, and the capacitor cannot
discharge by this path. C11 can onlv
discharge throngh R35, R23. R24, Q6.
and R28. Current flow through R23 trips
the Schmitt trigger and energizes the
output velay. A detailed analysis of this
stage is available elsewhere.3 The trig-
ge tirns on with an input of 1.3 volts
andd turns off when input voltage drops
be'ow 1 volt,

Construction & Operation

The mnit was designed in a package

consisting of a U-shaped aluminum

April, 1963

ask the
music lover

wWho owns one

VELOCITONE CARTRIDGES

While the famed Velocitone series has received acclaim
from leading high fidelity ecritics and editors, we're
sure the comments by owners of Sonotone Velocitone
cartridges are of greater significance to you. To wit:
“. . . without doubt the best cartridge buy for the
money—excellent. Am well pleased.”

“Bass response better than (present cartridge).
Has crisp, clear sound. I like it.”

“Sonotone cartridge produces very noticeable im-
provement . . . certainly worth the price.”
“Bravo!”

“Sounds smoother than my old cartridge, which had
irritating peaks ... main advantage seems to be its
ability to track at 2 grams and still be an inexpen-
sive cartridge.”

“Am very pleased with the reproduction . ..
“Separation is unbelievable . . .”

“I am very pleased with this cartridge—it has very
clear response.”

“I am well satisfied with it . .. your separate equal-
izers are a very good idea.”

“As soon as I plugged in my Velocitone, I noticed
an instantaneous and vast superiority to (present
cartridge).”

The Mark III is the newest in the Velocitone series. It
represents the latest advance in cartridge design.
Try it yourself and become a satisfied music lover—
Velocitone Mark III, dual diamond styli, $22.25; dia-
mond sapphire, $19.25; dual sapphire, $14.75.

SONOTONE"CORPORATION

ELECTRONIC APPLICATIONS DIVISION + ELMSFORD, N. Y.

In Canada: Atlas Radio Corp., Ltd., Toronto ¢  Cartridges + Speakers ¢ Tape
Heads « Microphones < Electron Tubes + Batteries * Hearing Aids * Headphones
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CHECK
YOUR FUTURE

in the broad range of

ELECTRONIC
ENGINEERING
TECHNOLOGY

Associate of Science Degree
College leve! 24-months course

¥ PROFESSIONAL STATUS

[ TOP-LEVEL ASSOCIATES

& STIMULATING ASSIGNMENTS

& EXPANDING HORIZONS

& AEROSPACE OPPORTUNITIES

& HIGH SALARIES...ADVANCEMENT

TELSTAR satellite —‘'a package of electronics’
—is the most recent achievement of electronic
application in the aerospace age. Electronic
Engineering Technology opens career opportu-
nities in virtually every type of activity: com-
munications, computers, radar, aviational and
navigational aids, industrial controls, guided
missiles—the list is endless. The demand for
trained Elecironic Technologists is growing.
Grow with it. World-famous Embry-Riddle is an
institution built around a tradition of achieve-
ment. Small classes. Personalized training.
Accelerated instruction—three 15-week trimes-
ters per calendar year. Mail the coupon and
get full information . .. NOW.

A Non-Profit tnstitute
of Higher Education
Founded 1926

— '

Embry Riddle

AERONAUTICAL INSTITUTE

-

DIRECTOR OF ADMISSIONS
Embry-Riddle Aeronautical Institute
Aviation Building, Miami 52, Florida

ELECTRONIC ENGR. TECH.—A.S. DEGREE
AERNONAUTICAL ENGINEERING—B.S. DEGREE
AIRCRAFT MAINT. ENGINEER—B.S, DEGREE
BUSINESS PILOT—B.B.A. DEGREE
AERONAUTICAL ENGR. PILOT—B.S. DEGREE
AIRCRAFT MAINT. ENGR. TECH.—A.S. DEGREE
AERONAUTICAL ENGR. TECH.—A.S. DEGREE
EXECUTIVE PILOT—EXEC. PILOT CERTIFICATE
AIRFRAME AND POWERPLANT TECHNOLOGY
FLIGHT COURSES

MAIL THIS COUPDN TODAY
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| RF. AND
DETECTOR

NOTE MUST BE BETWEEN
DETECTOR AND AUDIC
VOLUME CONTROL
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AMPLIFIER
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Fig. 5. System interconnecfons. {A) Connec-
tions to radio only. {B) Normal hi-fi or
plant audio. (C) Stereo multiplex connec-
tions. (D) News-only monitor connections.

chassis and an overlapping 20-gauge

i steel cover. All circuitry except the input
| jacks and L1 are mounted on the two

twin printed boards that face each other.
The MSD measures 77 x 5”7 x 24" and
is finished in brushed aluminum and
heavy grey alligator wrinkle. The pho-
tographs indicate parts locations and
the assembly technique.

Home duplication of this device
should present no problems provided
certain obvious modifications are made.
It is recommended that a larger package
be used, perhaps a “Mini-box™ and con-
ventional terminal boards, instead of
the punched chassis and printed wiring
used. No component Jocation is critical

PLI

PL2 C7 Q6

R34

Q4

as loug as leads remain sensibly short
and suitable shielding is provided for
the low-level circuitry.

The MSD may be system-connecte(l
i many different ways, some of which
are shown in Fig. 5.

After installation, the MSD is
switched to the “Tune” position until
snitable program imaterial is selected.
All three controls are placed in their
minimum positions. The level control is
brought up to a setting such that the
MSD triggers on a musical selection and
is then advanced slightly bevond this
point. Next, the separation control is ad-
vanced until the MSD does not trigger
on music. The delay control is then ad-
justed during the first speech passage to
climinate any chopping. The unit is now
correctly adjusted. As long as program
material does not change radically, the
ASD will operate properly without re-
setting controls.

This device works surprisingly well on
high-quality FM stations, rejecting all
speech and passing all music. The only
music that will cver fool the MSD are
certain guitar, bass, harp, or piano per-
cussion solos; these are quite rare and
are flatly rejected as if speech. Most all
singers are passed, as are most forms of
music. Speech passages overriding a
weak musical background will be passed
or rejected depending upon control set-
tings. Control settings are a bit more
critical on the average AM station giv-
ing somewhat reduced reliability, re-
sulting in an occasional chopped passage
or the passage of a singing commercial.

REFERENCES

1. Roth, J.: “Automatic Music-Sneech Discrimina-
tor Silences Speaker,” Electronies, August 1955,

2. Tves, R. L.: 'Music Pulse Analyzer Rejects
Voice Signals,” Electronies, April 1957,

3. Miltman & Taub: “Pulse and Digital Circuits.”

McGraw Hill Book Co.. New York, 1956. A
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Q2 R33

Q3 S2

The front component boarc has transistors and controls mounted.

The rear circuit board has the power components mounted on it.
ci2

cu

SR3 TI SR2
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Transistor Ignition System
(Continued from page 47)

records to those which observed prac-
tically no preventive maintenance and,
at the same time, kept Vvery poor oper-
ating vecords.

The results obtained throngh this wide
range of operating conditions in all cases
clearly pointed out the superiority of
the transistorized ignition system from a
maintenance  standpoint. In carefulls
controlled commercial fleets, where ac-
curate records were kept and where we
could follow the dav-by-day mainte-
nance on their trucks, it was found that
the transistorized system required only
a small {raction of the maintenance that
was necessary in the case of a standard
system.

One interesting development progran
carricd out involved running  twelve
“Super Dutv” trucks 280,000 miles with
the standard ignition svstem and care-
fully observing the maintenance per-
formed on these vehicles. The mainte-
nance items  which  were carefully
watched inchided replacing  contacts.
resetting timing, replacing capacitors,
adjusting contacts, and replacing spark
plugs. The same vehicles were then con-
verted to the transistorized ignition sys-
tem and allowed to accumulate an
additional 922,000 niiles. Examination
of the dailv service records of these
trucks revealed that the transistorized
svstem required only one-sixth the main-
tenance of the standard ignition system
for equivalent mileages. This certainly
demonstrates the maintenance superior-
ity of the transistor syvstem.

During the course of these tests, the
individual drivers of these units often
reported increased power and superior
fuel economy. These comments served
to confinn our belief that an over-all
improvement in performance and fuel
economy could be achieved over ex-
tended periods with the “Perma-Tuned”
ignition system.

In order to substantiate this belief, a
test program was initiated wherein sixty
new “Super Duty” trucks were selected
from a fleet where accurate records of
operating costs were kept. One-half of
these vehicles were equipped with trau-
sistorized ignition systems and the re-
mainder equipped with new laboratory-
tested standard ignition svstems. To
date, the 5-month average fuel economy
for all types of operation shows approxi-
mately a 3 per-cent advantage in fuel
cconomy for the transistorized svstem.

Based on the test program briefly out-
lined above, it is our feeling that we are
offering, in owr 1963 puassenger car and
ruck lines, one of the most reliable and
thoroughly tested ignition systems pres-
ently available in the automotive indus-

try. A
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the key to
over 1,200
profitable
cartridge
replacements

SONOTONE CARTRIDGES

CIRCLE NO. 147 ON READER SERVICE PAGE

When you rely on Sonotone cartridges, you're always in the
best position to increase your replacement profits.

You tie up less capital in inventory, because fewer car-
tridges replace more models.

You always have the right replacement. Sonotone car-
tridges have been specified as original equipment in more
than 14,000,000 phonographs — that’s the number of genu-
ine direct replacements you can make with Sonotone.

You have more satisfied customers. Replace with Sonotone
and the improvement in performance is dramatic. Sorotone
cartridges feature ceramic transducers—no problem from
magnetically induced hum. They're designed to track at the
optimum tracking forces for record changers. Needles can
be replaced with ease thanks to unbreakable nylon, snap-
in-snap-out type needle assembly.

5 new Sonotone cartridges—excellent replace-
ments for more than 1,200 phonograph models
Model “2TA.” Ceramic mono cartridge, an improved version
of the famous Sonotone “2T Series.” New needle assembly,
plus increased compliance and lower tracking force, make
it ideal for both stereo and mono records.

MODEL “916-TA.” This low cost stereo ceramic
cartridge employs some of the basic design
features of the audiophile-accepted Velocitone
Series. New universal tonearm terminal plug
for easy replacement in quality models.

MODEL *“9TA.” Ceramic stereo/mono cartridge
features low stylus mass and high compliance.
New universal tonearm terminal plug for fast
easy replacement. For deluxe models.

MODELS ‘““16T-A" AND “18T-A.” Two budget priced
stereo cartridges with wide channel separa-
tion and smooth flat response over the high
fidelity range. New universal terminal plug
for fast replacements.

Your most profitable cartridge re-
pvlacement is Sonotone. Call your
distributor today.

SONOTONE CORPORATION

ELECTRONIC APPLICATIONS DIVISION + ELMSFORD, N. Y.

In Canada: Atlas Radio Corp., Ltd., Toronto ¢ Cartridges e+ Speakers « Tape
Heads ¢ Microphones ¢ Electron Tubes ¢ Batteries « Hearing Aids + Headphones
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FOR “DOCTORS OF
SERVICING”

R

SILIGONE
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J APPLICATIONS \

Where there’s
a contact...
or a relay...

Service with Contact Shield! Pro-
tective! Corrective! it not only
cleans and safeguards contacts bet-
ter on TV, radio, and hi-fi sets; on
all relay-operated electrical equip-
ment, regular protective mainte-
nance with this versatile cleaner
prevents sticky relays—while cor-
rective servicing unsticks them...
in seconds. Promotes greater con-
ductivity, keeps relays working
smoother, longer. Coniact Shield—
the professionat service man’s
cleaner.

INCLUDE:

Bowling Alley Autom
Vending Machines
Slot Machines @
1BM Computers and oth
processing equipment

Industrial Equjpment using
vri\elding machines, etc.

atic Pin Spotters

o Pinball Machines
Telephone Switchboards
er data

relays, such as

For handy guidebook to better servicing, write Channel Master Corp., Ellenvil'e, N.Y.
CIRCLE NO. 109 ON READER SERVICE PAGE

PEAKER SYSTEM ) A65

nly 314" slim ., . for only g,

The CHALLENGER

: Hangs on the wall like a picfure

and fills the room with realistic sound

The CHALLENGER is super-slim in size—
full-bodied 1n sound. Three advanced speak-
ers are employed—two high efficiency 6”x9"
speakers and a 4” tweeter—to deliver astound-
ing sound reproduction for a unit of this size
and low cost. Handsome solid walnut cab-
inet and smart two-tone grille cloth,

Perfect for FM Multiplex, economy hi-fi or
stereo, extension speaker for record player,
radio or TV. Can be used on a shelf, table,
floor or wall mounted. Special mounting clips
are included for flush wall mounting.

The Challenger 3 Speaker [F=——o_——_
System electrical cross-
over—20 watts peak power— ‘ O @ @
=== QI L
CENTURY ELECTRONIZS CO., INC.
352 Maple Avenue, Westbury, N.Y.

volume control. 18”7 wide x
127 high x 3%" slim.
Challengers at $24.65 each.
is enclosed. It is

understood that I have a 10 day return privilege
for full refund if not completely satisfied.

I [
I I
I I
I I
I I
| Name I
I I
I I
I I
| I

EW-4

Please ship
My remittance for 8

Address

Zone State
Century Electronics pays the freight

City

HOW TO ENJOY THE
VERY BEST IN MUSICG

1/ Install Bozaks in a sturdy infinite
baffie of 4 or more cubic feet ...

&ej B-209A :

2/ Wire them like this and connect the
system to the 8-ohm taps of a clean 20-

watt amplifier with a top-grade front end
and a fine program source . . .

B-209A ,J B-193A
(8-0nm) ng L3
— | = T\ »
: N $2 To
4 | AMP
)/ |, 80hms)
=~ =Y
Lo, c.
= T

t

3/ Install yourself in an easy chair.

for plans and technica!
tetails, write

DARIEN/CONNECTICUT

Solid-State Color Organ

(Continued from page 58)

mended. emploving a “Minibox” or
equivalent. A block of aluminum or
copper of farlv good size can replace
the heat sink extrusion. The insulated
mounting wafers and bushings provided
with the zener. the power diodes. and
the controlled rectifiers must be used
and all circuitry must be isolated from
the heat sink. The substitution of stand-
ard 6-32 hardware for the “Rivnuts”
used is obvious,

The cup cores were custom-wound
for this application and neither the cups
nor their contained heat-formed coils are
readily available. However, small filter
chokes or filter reactors of similar indunct-
ance values are readily available at parts
stores. Typical substitutes and their val-
ues are given in the parts list accompany-
ing Fig. 4.

l Liberal use of tie-points and possibly
| & component board or two should make
wiring straightforward.

The power diodes may be purchased
as surplus items. for a considerable cost
savings can Dbe realized on this item
alone.

' Component arrangement is not at all
| eritical as long as all leads remain sen-
sibly short, The power resistor R1 should
be spaced well away from the transistors.
Heavv-gauge wire should be used for the
higher current portions of the circuit. Be
certain not to omit T1 and be certain
that the common bus does not contact
either the case or external gronnd; fail-
ure to do so will give the zener diode a
life measured only in milliseconds.

Crossover frequencies of 230 and
1400 cps perform reasonably well for all
applications and represent the median
values of possible crossover points.

“Tuning up” consists simplyv of attach-
ing the unit to the 8- or 16-ohm loud-
speaker terminals of the hi-fi sound sys-
tem and adjusting the input taps on T'1
to give optimum performance Moderate
loading of the speaker may occur, drop-
ping the volume level considerably in
some cases, depending on the output
impedance and power rating of the am-
plifier. Turning up the volume or loud-
' ness control on the unit will compensate
for this effect.

Performance

Performance is surprisingly good and
is singularly beautiful at moderate listen-
ing levels. Unlike other color-organ de-
signs, the lights completely extinguish
between passages. giving a weird and
beautiful effect. The unit may be used
with any audio equipment, but the usc
of a.c.-d.c. equipment is not recom-
mended.

What about stereo? There are two an-

CIRCLENO. 106 ON READER SERVICE PAGE

swers to this: (1) use two color organs
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or, more practically, (2) add a “phan-
tom” center output transformer and use
this to drive the display.

No definite estimate of bulb life can
be given since in over three months of
continuous demonstration and use not
one bulb has failed. Apparently, bulbs
will last as long or possibly longer than
they would under normal use.

Additional audio gain could be incor-
porated in the control box to allow oper-
ation from a microphone, but experi-
ments showed that ambient noise levels,
i.c., conversation and traffic, posed quite
a severe problem to this tvpe of opera-
tion.

In use with a small band, the control
box can be attached to the guitar or ac-
cordion amplifier.

Speech fed into the color orguan can
cause objectionable transients and, in
some cases, it is advantageous to mute
the organ during this tvpe of program
material.

It is felt that the present design is
somewhat more desirable and practical
than thyratron or vacuum-tube-controlled
devices, giving more light and better per-
formance in a somewhat smaller and
more usable package. A

GRATICULE RETAINER RING
By CLARENCE A. ELLIOTT
F you own one of the earlier Heathkit

1

oscilloscopes, you may be having
trouble with the graticule. It may be

either so tight that it buckles when in
place or so loose that it falls out of the
CRT shield. This difficulty can be easily
overcome.

First, cut out a strip of aluminum or
other sheet metal about 3% ineh wide
and 20 inches long. Next erimp the strip
back and forth with a pair of plicrs. If
desired you can mow paint it with flat
black paint to reduce light glare.

Now trim the graticule, if neeessary,
so it fits loosely and set it in place. Bend
the strip into a circle and place it in
front of the graticule as shown in the
photo below. The graticule can now he
rotated for adjustment but is held firmly
in place for usec.

April, 1963

that

something

makes a big

extra that

difference in
performance

SONOTONE TUBES

TUBE w8

T

(hard

types,

334

YPES #

.to-get European .
ler?tertainmeﬂtv
industrial)

CIRCLE

When tube deterioration causes fuzzy TV pictures,
mars the beauty of the music in a hi-fi system, robs
communication gear of crisp, clear reception or trans-
mission — the choice of the right tube replacement
can make a world of difference. Let’s take a look at
some Sonotone tubes and see why they offer that some-
thing extra that contributes to better performance.

Take the 12AXTA. Its unique damper mica and coiled
heater assure low hum and low microphonics. While
we're discussing audio tubes, the Sonotone EL34 and
EL84, available in custom matched pairs for push-pull
applications, have been chosen to protect the quality
of amplifiers made by leading hi-fi manufacturers. If
they are good enough for selection by quality con-
scious hi-fi manufacturers, they certainly will make
excellent replacements,

Then there’s the bread-and-butter TV tube
types — 1B3GT, 1G3GT, 1X2B, 3BZ6, 5U4GB,
6AL5, 6AQ5A, 6AU6, 6BZ6, 6CB6A, 6DQ6,
12AU7, to name a few. Each is 100% tested
— short and continuity, heater current, noise.
No noisy or gassy tubes, just sparkling TV
pictures and crisp clear sound when you re-
place with Sonotone.

In critical UHF — the Sonotone 6AF4A and
6DZ4 employs a coiled heater rather than the
less expensive folded heater found in other
tubes. This means lower hum or hum modula-
tion, lower microphonics.

e,

e

For every replacement, Sonotone tubes offer
extra performance. Replace with Sonotone!,

For complete list of tubes, write

SONOTONE® CORPORATION

ELECTRONIC APPLICATIONS DIVISION - ELMSFORD, N. Y.

In Canada: Atiss Radio Corp., Ltd., Toronto ¢ Cartrid
v e ges °+ Speakers e Tape
Heads « Microphones « Electron Tubes o Batteries e Hearing Aigs . Headphongs
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New AEC 77

TRANSISTORIZED
ELECTRONIC IGNITION

w v

Increases power up to 10% . .. assures
fast starts at low end . . . full power at
high rpm .. . up to 20% more mpg ...
prevents fouled plugs . .. increases spark
plug life 3 to 5 times over normal ... in-
sures 75,000 mile point life . .. gives in-
stant starting in sub-zero weather . . .
eliminates frequent tune-ups . . . simple
20 minute installation by anyone ... cures
ignition problems ... MOBILE RADIO 1G-
NITION INTERFERENCE REDUCED 50%.

In conventional ignition systems, high volt-
age at the spark plugs, falls off over 307
engine speeds increase. The result is a weak
spmk causing incomplete combustion. loss
of power. fouled plugs and poor gas mile-
age. The rugged AEC 77 electronic ignition
increases and maintains maximum high
voltage output at the spark plugs with no
high voltage fall off at any speed. Its hot
spark guarantees more efficient combustion,
delivers full engine power at over 7,500
rpm with up to 20% more mpg.

WORLD CHAMPION
RACING DRIVER PHIL
HILL USES AEC 77 ...
REPORTS—

“AEC 177’s strong spark
can make up for a multi-
tude of little sins, such as
worn points or improperly
gapped spark plugs. It will
make your car run
smoother, particularly at the low end and
will appreciably improve its performance
and economy.”

Every AEC unit uses high quality compo-
nents such as Delco high voltage 15 ampere
transistors and Motorola 50 watt zener di-
odes . .. while others use two low voltage
transistors in series with two 1 watt zener
diodes. Every AEC Ignition coil is wound
with Formvar insulated wire, oil impreg-
nated and hermetically sealed for maximum
insulation and ccoling ... while others use
enamel insulation in a tar filled coil that
cannot handle the power AEC 77 delivers.

Proven in over 2,000,000 miles of testing,
AEC 77 is so dependable in performance de-
sign and engineering, that every unit is reg-
i;}:e‘;%cis and GUARANTEED FOR 3 FULL

COMPLETE DO IT YDURSELF KIT!

AEC K4, ..., Negative ground only....... $32.95
NEED COILS ONLY & BALLAST RESISTORS?
400:1 Coil....... (1.3mh. primary)....... $11.95
Ballast resistor .5 ahm 75 watt........... $ 1.25

FACTORY WIRED UNITS, COMPLETE

AEC 77 with 400:1 coil, 6/12v........... $39.95
AEC 77 P (British cars only), 6/12v. ... ... $59.95
ORDER NOW

Please add 75¢ for postage rmcl handlmq
257 deposit on COD

AEC ELECTRONICS, 387 Park Ave. S, NY.

Industrial and Commercial inquiries invited

| AUTOMOTIVE ELECTRONICS CO.
I 387 Park Ave. So., N.Y. 16, N.Y.

| Please Send Me_

INAME._____._ S

| ADDRESS — o
1 .

l D Free Brochure on AEC units EW-4 _!
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The Hall Effect

(Continued from page 42)

In a practical wattmeter capable of
nmeasuring power in a.c. circuits at fre-
quencies from 50 to 500 cps, the mag-
netic field is provided by a coil in the
line circuit, and the control current is
obtained from a stepdown transformer
connected across the load terminals. The
output is a double-frequency wave su-
perimposed upon d.c. The double-fre-
quency component is proportional to
volt-amperes while the d.e. component
is proportional to watts.

The Hall effect is extremely fast and
if an oscilloscope is used as the output
device instead of a conventional meter.
it is possible to show instantaneous
power. This is useful in studving tran-
sients which occur as fault currents
when a circuit has been broken or in-
terrupted.

Hall-Effect Ammeter

A hook-on ammeter is an instrument
which can be used to measure current in
a conductor when it is in close proximity
to or hooked onto the conductor. The
fact that the circuit does not have to
be opened to allow the meter to be in-
serted in the cwrrent path is a great
advantage, especially for measuring high
bus-bar currents, and a convenience that
saves both time and effort with a current
of any magnitude.

By using a split C-yoke with a Hall
generator (Fig. 6) in the air gap, a
hook-on ammeter can be made which
overcomes manyv of the difficulties in
some other types of instruments. The
control current, which can be either a.c.
or d.c., is maintained at a constant level.
The magnetic field which surrounds the

| bus bar supplies the field for the Hall

generator. Since this field is proportional
to the current in the bus bar, the Hall
output voltage will also be proportional
to the bus-bar current.

Other Applications

Many other wavs of utilizing Hall gen-
erators have heen devised. Some are al-
ready in limited use, manyv are still
theoretical. A frequency doubler, for ex-
ample, can be constructed using a Hall
generator. If the same a.c. source is used
for both the control current and the mag-
netic field, the Hall-output voltage will
have an a.c. component with a frequency
twice the frequency of the input. Sim-
ilarly, the Hall generator can be used
as a device for squaring functions. If the
magnetic field and the control current
are both driven by the same signal
source, the output will be proportional
to the square of the input.

The Hall generator can also be used
as a function generator in an analog com-
puter. In the discussion above, it was

l pointed out that the Hall output voltage

10. A portable gaussmeter by In-
struments Systems Corp., with its probe.

Fig.

is proportional to the product of the
control current, the magnetic field, and
the sine of the angle between I and B.
Accordingly, if the Hall generator is ro-
tated in the magnetic field, it will pro-
duce a sine wave (or a cosine wave.
depending on the point of reference).

Conventional function generators pro-
duce outputs whose amplitudes depend
on the rate at which magnetic lines of
force are cut by a conductor. The output
of the Hall generator is independent of
the speed of rotation, however, and i
is therefore especially well adapted for
very-low-frequency operation

When very small d.c. signals must be
measured, it is often convenient to con-
vert them first to a.c.. so that thev can
be readily amplified and to eliminate
drift problems. A Hall generator is useful
for this operation, which is known as
“chopping.” An a.c. imagnetic field is
emploved, and the low-level d.c. voltage
is impressed across the Hall control ter-
minals. The output of the generator is
then an a.c. signal that is equal to the
product of two quantities: the magnetic
field and the control current resulting
from the d.c. voltage.

Another application in which Hall
generators show promise is as isolators
in microwave circuits. An isolator is a
four-terminal. unidirectional. transmis-
sion device. Electron tubes and transis-
tors used as amplifiers are cxamples of
isolators, since they operate in one di-
rection only.

A tunnel diode. on the other hand, is
a two-terminal. bidirectional device. The
fact that tunnel diodes have common
input and output terminals makes it
difficult to build multi-stage amplifiers

which thev are emploved. Effort is
currently being devoted to using Hall
devices in conjunction with tunnel di-
odes. If it is successful, the usefulness
of both devices will be broadened by
another configuration providing the nec-
essary isolation of the input and output
circuits. A
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EW Lab Tested

(Continued from page 26)

10,000 ¢ps and 7.5 db at 15.000 cps.
Channel separation was 23 to 33 db at
middle and low frequencies, 18 db at
10,000 ¢ps, and 12.5 db at 15.000 ¢ps.

In our listening tests, the FM-200B
proved to be equally outstanding. Al-
most any station which could be heard
at all was fully gquiet and usable for en-
jovable listening (and we could hear 35
to 40 stations as we tuned across the I'A ]
band, with our antenna pointed west
from New York). The quality was
smooth and unstrained, with none of
the raspiness or distortion which lesser
tuners sometimes exhibit on weak or
over-modulated signals. The automatic
operation of the FN-200B was a great
convenience, althongh we noted an occa-
sional poor relay contact which inter-
rupted one sterco channel. Turning the
stereo selector to mono and back to
automatic, to operate the relay, always
cleared up this condition.

The FM-200B, without case, sells for
$299.50, A

NEW INTERNATIONAL
PHONETIC ALPHABET

GROUP of the world’s linguists—

including Russians—met recently
and agreed upon a new international
phonetic alphabet to be used in radio
communications. With the previous pho-
netie alphabet. there were many words or
syllables that could not be pronounced
readily by airmen. seamen, or other users
of two-way radio. The new system, by the
way, does not include Roger. Love.
Queen, or Zebra. Following is the pho-
netie alphabet to be used now. along with
the standardized pronunciation:

A Alfa AL-fah

B Bravo BRAH-voh

C Charlie CHAR-lee lor SHAR-
lee)

D Delta DELL-tah

E Echo ECK-oh

F Foxtrot FOKS-trot

G Golf GOLF

H Hotel HOH-tel

1 India IN-dee-ah

J Juliette JEW-lee-ett

K Kilo KEY-loh

L Lima LEE-mah

M Mike MIKE

N November No-VEM-ber

(o] Oscar 055-cah

P Papa Pah-PAH

Q Quebec Keh-BECK

R Romeo ROW-me-oh

S Sierra See-AlR-rah

T Tango TANG-go

U Uniform YOU-nee-form lor
00-nee-form)

A Victor VIK-tah

w Whiskey WISS-key

X X-ray ECKS-ray

Y Yankee YANG-key

z Zuly Z00-loo

April, 1963

a selection

of 7 quality
microphones
for natural,

life-like
tape
recordings

SONOTONE CERAMIKES

Whether you're a professional or a home recordist, there’s
a Sonotone “Ceramike”® to bring out the best in your tape
recording equipment. So sensitive they pick up all the
beauty of the original performance — so selective they
screen out unwelcome intrusions — so rugged they with-
stand almost any abuse, even accidental dropping, and con-
tinue to provide topflight performance. The heart of every
Ceramike is a rugged rubber-encased ceramic transducer
— immune to extremes of temperature and humidity.

7 sonotone ceramikes for tape recording

SONOTONE CERAMIKE “CMT-10A” MATCHED TWINS. Ideal for stereo
applications. Each set is a selected matched pair exhibiting
similar coloration, frequency response and output charac-
teristics to within = 2 db. Frequency response: 50 to 11,000
cps. Sensitivity: —56 db == 2 db. 7’ shiclded cable and phone
plug. List $35.50 per pair.

SONOTONE CERAMIKE “CMT-11A” MATCHED TWINS. Where greater
sensitivity is desired. Same specifications as CMT-10A
except—Frequency response: 80 to 9000 cps. Sensitivity:
—53 db &z 2 db. List $35.50 per pair.

SONOTONE CERAMIKE “‘CM-10A.”” Natural clean reproduction over
the full audible range—50 to 11,000 cps. Sensitivity: —56db
= 2db. 7" shielded cable with phone plug. List $17.50.

SONOTONE CERAMIKE *“CM-11A.”" Where greater sensitivity is
desired. Same specifications as CM-10A except—Frequency
response: 80 to 9000 cps. Sensitivity: 53db * 2db. List $17.50.

MATCHING TABLE STANDS. Available with %” No. 27 thread for
floor stand mounting. List $5.00.

SONOTONE CERAMIKE ‘‘CM-32."" Ideal low cost microphone for

tape recording. Frequency response: 80 to 9500 ecps. Sensi-

tivity: —53db = 2db. Standard plug and phone jack.
List $12.50.

SONOTONE CERAMIKES “CM-40” & ‘“CM-41." Low price ceramic
mikes in high impact plastic case. Unique swing type stand
sits upright for table use. Response: 40 to 8000 ¢ps. Sensi-
tivity —50db for both models. Model CM-41 has push-to-
talk switch. CM-40 List $9.90; CM-41 List $11.90.

Next time you're ready for a tape recording session, think
of Sonotone Ceramikes and select the one that will bring
greater pleasure to you.

SONOTONE°CORPORATION

ELECTRONIC APPLICATIONS DIVISION

In Canada: Atlas Radio Corp., Ltd., Toroato .
Heads ° Microphones < Eiectron Tubes e« Batteries * Hearing Aids ¢ Headphones

ELMSFORD, N. Y.
Cartridges « Speakers <« Tape
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NOW! PHOTOFACT—BETTER THAN EVER-

YOU GET CURRENT
MODEL COVERAGE
QUICKER-THAN-EVER

Al
: i
‘s - =

Now! More TV Coverage in Every PHOTOFACT Set
More coverage of the type of equipment you service most!

UP-TO-THE-MINUTE COVERAGE KEEPS YOU AHEAD

+ MORE TV COVERAGE Here it is—beginning with April releases—quicker service data cov-
erage for more of the kind of equipment you most frequently repair.

o MORE AC-DC COVERAGE And it’s the same famous PHOTOFACT time-saving, troubleshooting
help—everything you need to earn more daily. You get: Exclusive

« MORE AM-FM COVERAGE Standard Notation Schematics packed with all the service details
you need; full photo coverage of all chassis views; complete replace-

o MORE HI-FI COMBINATIONS ment parts lists, tube placement diagrams; actual waveform photos;

CircuiTrace® for printed boards; alternate tuner data; terminal iden-
« MORE RECORD CHANGER COVERAGE tification and connections; disassembly instructions; field servicing

notes; dial cord stringing diagrams—plus dozens of other great fea-

« MORE PHONOGRAPH COVERAGE tures. Take the right step to time-saving, profit-building servicing—
see your Sams Distributor for details on an Easy-Buy PHoTOFACT
SEND Library and Standing Order Subscription—or send coupon today!
COUPON
HOWARD W. SAMS & CO., INC. save 30¢ SIGN UP TODAY FOR A MONEY-SAVING

PER SET! PHOTOFACT STANDING ORDER SUBSCRIPTION!

Howard W, Sams & Cc., Inc., Dept. 5-D3A

4300 W. 62nd St., Indianapolis 6, Indiana

[ Enter my Photofact Standing Order Subscription

[0 Send tull information on money-saving Easy-Buy Plan

|

| With a Standing Order Subscription to receive PHOTOFACT regularly
: each month as issued, you pay only $1.95 per Set instead of the regular
| $2.25 price. You save 30¢ per Set—and you keep right up with the
| rapidly-increasing current model output! You enjoy the same 30¢ per
: Set savings when you purchase an Easy-Buy PHOTOFACT Library. Take
|

|

|

|

|

My Distributor is — —

Shop Name.
advantage of substantial savings—sign up for a Standing Order Sub-
Attn. - == e scription or Easy-Buy Library with your Sams Distributor, or send coupon
Address__ _ o ) now for full details.
e o loneStle— | SAVE WITH A STANDING ORDER SUBSCRIPTION!
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WITH ALL THE DATA GOVERAGE YOU WANT!

PHOTOFACT SERIES FOR SPECIALIZED SERVICING

Here's timely service data coverage on specialized equipment—complete, uniform,
authoritative PHOTOFACT service data now available only in handy bound-volume
form. Take advantage of our money-saving Standing Order Subscription offer for any
of the Specialized PHOTOFACT Series described below.

New Avto Radio Series
Six to eight of these bound volumes issued each year,
to bring you complete PHOTOFACT service data cover-
age of Auto Radios. Each volume covers 40-50 popular
late models. Regular price per volume, $2.95—only
$2.65 when purchased on a Standing Order Subscrip-
tion—you save 30¢ per volume!

o

New Tape Recorder Series
Two volumes issued yearly, to bring you complete
PHOTOFACT coverage of all important, late model Tape
Recorders. Regular price per volume, $4.95 —only
$4.65 when purchased on a Standing Order Subscrip-
tion—you save 30¢ per volume!

e

save 30¢

SUBSCRIPTION TO THE PHOTOFACT
SPECIALIZED SERIES

PER YOLUME

With a Standing Order Subscription to receive the new PHOTOFACT
Specialized Series of your choice as issued, you pay only $2.65 for the
Auto Radio, Transistor Radio and CB Radio Series, instead of the regular
$2.95 price; only $4.65 for the Tape Recorder Series, instead of the
regular $4.95 price! Get the world’s finest specialized servicing data

SIGN UP TODAY FOR A STANDING ORDER

=

New Transistor Radio Series
Twelve to fifteen of these volumes issued each year—
complete PHOTOFACT coverage of Transistor Radios.
Each volume covers 40-50 popular late models. Regular
price per volume, $2.95—only $2.65 when purchased
on a Standing Order Subscription—you save 30¢ per
volume!

ki - e

New CB Radio Serie

Two to three volumes issued yearly—complete
PHOTOFACT coverage of all popular CB Radio models.
Regular price per volume, $2.95 —only $2.65 when
purchased on a Standing Order Subscription—you save
30¢ per volume!

SEND

COUPON

HOWARD W. SAMS & CO., INC.

Howard W. Sams & Co., Iinc., Dept. 5-pD3B ]
4300 W. 62nd St., Indianapolis 6, Indiana e 1

Enter my Standing Order Subscription for the following:
O Auto Radio Series O CB Radio Series
O Transistor Radio Series ([0 Tape Recorder Series

|
|
|
|
I
|
1 My Distributor is:
I
I
I
I
|

L T T ey

N N i A Shop Name
and enjoy extra savings with a Standing Order Subscription. Sign up
with your Sams Distributor, or send coupon now. Attn
Address
SAVE WITH A STANDING ORDER SUBSCRIPTION! |SV———— ——— Zone—State——
April, 1963 CIRCLE NO. 140 ON READER SERVICE PAGE 81



Tarzian offers

FAST, DEPENDABLE
TUNER REPAIR

(AL )
\MAKES)

SERVICE

g INCLUDING

ALL PARTS

(except tubes)

and LABOR

24-HOUR SERVICE

1 YEAR WARRANTY

Sarkes Tarzian, Inc. maintains two complete,
well-equipped Factory Service Centers—assisted
by Enginecring personnel—and staffed by spe-
cialized technicians who handle ONLY tuner
repairs on ALL makes and models. Tarzian-made
tuners reccived one day will be repaired and
shipped out the next. Allow a little more time for
other tuners.

One year guarantee against defective workman-
ship and parts failure due to normal usage. Cost
—39.50 per unit. $15 for UV combinations. Ab-
solutely no additionzl, hidden charge for ANY
parts, except tubes. You pay shipping costs. Re-
placements on tuners beyond practical repair are
available at low cost.

When inquiring about repair service, always
give TV make, chassis and Model number. Tuners
repaired on approved, open accounts. Check with
your local distributor for Sarkes T'arzian replace-
ment tuners, replacement parts, or repair service.
See your distributor, or usc the address nearest
you for fast factory repair service:

\S) SARKES TARZIAN, INC.

537 South Walnut Street 10654 Magnolia Blvd.,
Bioomington, Indiana North Hollywood, Calif,
Tel: 332-6055 Tel: 768-2720

CIRCLE NO. 141 ON READER SERVICE PAGE

ENGINEERING J, B.S. DEGREE
SCIENCE '-32‘1' IN 36 MOS.

U.S. NEEDS S0,000 NEW ENGINEERS A YEAR!
EARN ACCREDITED B.S. DEGHREE in Science or Engineer-
ingg in 86 months—: 7

r-round program optional,

month engineering dip.oma also avaiiable. Classes start
June, September, January, March, QUALITY EDUCATION.
Graduates employed throughout the U.S. and foreign coun-
tries. Government approved for veteran training. Students
from 3U states, 30 countries. 20 buiidings: dorms, gym.
Campus., New library and labopratories. Employment help
provided. SAVE TIME AND MONEY. Write for catalog
and full informat

i .
1608 E. Washi?lgton Blvd., Fort Wayne 2, Indiana

Tr Indiana Institute of Technology

@ Te

“ELECTRONIC TEST INSTRUMENT HAND-
BOOK"” by Joseph A. Risse. Published by
Howard W. Sams & Co., Inc., Indian-
apolis. 283 pages. Price $4.95. Soft
cover.

This book should meet the needs of
the many persons who are seeking in-
formation about all types of test equip-
ment, how it works, its capabilities, its
limitations, and its applications. In addi-
tion to providing a thorough-going tech-
nical description of a dozen standard
test instruments, the text covers special
test instruments, precision and labora-
tory test units, audio and industrial gear.
Servicing as well as operational data is
included.

% % %*

RADIO REGISTRY" compiled and pub-
lished by Communication Engincering,
P.O. Box 629, Mineola, N.Y. Vols. 2
and 3.

These are volumes 2 and 3 iu this
publisher’s comprehensive listing of li-
censees and operating frequencies used
in transportation radio systems (Vol. 2)
and business and miscellaneous radio
systems (Vol. 3). Those familiar with
these registries from previous vears will
find the format the same but all of the
material up-dated and expanded for
maximum coverage.

% 3 %
“PHOTOELECTRIC CONTROL"” by Harvey
Pollack. Published by John F. Rider
Publisher, Inc., New York. 134 pages.
Price $3.50. Soft cover.

This is a primer on the theory and
application of photoelectric phenomena
as used in industrial electronics, written
at the technical institute or trade school
level. The author discusses photoelectric
devices such as phototubes, photovoltaic
cells, and photoconductive cells, explains
how they work and how they can be
connected into circuits to perform cer-
tain stipulated functions.

3* % &

“UYSING THE SLIDE RULE IN ELECTRONIC
TECHNOLOGY"' by Charles Alvarez. Pub-
lished by John F. Rider Publisher, Inc.,
New York. 108 pages. Price $2.50. Soft
cover.

This is a do-it-vourself handbook for
those seeking mastery of the slide rule
in order to speed the solution of basic
electronics problems. Each chapter con-

tains practice problems and practical ex-
amples so that the book can be used
both as a reference text and a manual.
The problems are presented progres-
sivelv. There are 19 chapters, two ap-
pendices, plus a section containing the
answers to the problems. The material,
as presented, could also be used for
classroom work.
& = L3

“SERVICING ELECTRONIC ORGANS' by
Carl R. Pittman & Eugene ]. Oliver.
Published by Howard W. Sams & Co.,
Inc., Indianapelis. 188 pages plus block
diagram. Price $4.95. Soft cover.

Since there are an estimated 1 million
electronic organs in the hands of the
public, this represents a fertile field for
the enterprising technician who is will-
ing to spend a little time learning the
basic theory back of most commercial
organ designs.

This volume assumes that the basic
electronic circuitry is familiar to the tech-
nician and therefore covers only those
electronic organ circuits peculiar to that
instrument. Circuits, theory, mainte-
nance, and adjustments of the major
electronic organs on the market are cov-
ered along with detailed discussions of
the operation and servicing of tone and
pedal generators; sustain, vibrato, and
tremolo oscillators; key switches; per-
cussion, voicing and amplifier circuits;
power supplies; and accessories.

* *
"HIGH FIDELITY POCKET BOOK' by W. E.
Pannett. Published by George Newnes
Limited, Tower House, Southampton
St., London W.C. 2, England. 311
pages. Price 40 s. net.

This British book is written for engi-
neers, technicians, and those dealing in
audio equipment sales and servicing. Al-
though the author also suggests that the
text is suitable for the home constructor
and music lover, there is a rather high
percentage of mathematics for a “popu-
lar” treatise. The text is divided into 12
chapters dealing with the production
and propagation of sound, sound repro-
duction, power amplifiers, control units
and preamps, AM and FM tuners,
speakers and speaker enclosures, disc
recording and reproduction, stereo discs,
magnetic tape recording, and power
supplies.

fLECTRONICS WORLD



The equipment and technigues described are British but
the fundamentals are the same and on that hasis readers will
find the text usetul and informative,

© 3 k]

“SOLVING TV TOUGH-DOGS” Iy Robert G. Middleton. Pub-
lished by Howard W, Sams & Co.. [ne., Indianapolis. 122
pages. Price $2.50. Solt cover.

Probably no service job canses more anguish and lost tiie
than the so-called “tough dog.”™ In this book the author has
provided a practical and down-to-carth approach to recalei-
trant TV sets. He ontlines syimptoms to wateh for, how to
interpret the sy mptoms, and the general principles for solving
ceven the most misleading and difficult troubles.

2 i E

"FUNDAMENTALS OF MODERN SEMI-CONDUCTORS" by Burron
Kemp & RoHL MeDonald, Pablished by Howard W, Sams &
Co.. Inc.. Indianapolis, Indiana. 156 pages. Price $2.95. Soft
cover.

This is basically @ survey of present-day semiconductors to
be found in today’s electronics circuits. After a brief review
of solid-state phvsics. the text describes the various specific
tvpes of diodes and transistor devices in use. including tet-
rodes, field-effect transistors, p-n-p-n types. mesa transistors.
tunnel and other special diodes phototransistors, and other
types.

L ¥* T
""HOW TO SOLVE PROBLEMS IN ELECTRICITY AND ELECTRON-
1CS” by Henry Jacobowitz, Published by John I, Rider Pub-
lisher, Ine.. New York, 182 pages. Price $3.30. Soft cover.

Basic emphasis in this book is on practicality, with stress
on handling problems that are likelv to be encountered in
day-by-day contact with electrical and electronic circuits.

The text material hegins with simple problems in d.e. cir-
cuits and progresses through more complex problems in a.c.
electricity, tubes, and transistors. A

e 38 GRS

“Messenger” CB Transceivers...rated
BEST in Nation by Electronic
Distributor Salesmen*

il 0
4 " —="_ <New tmpartial survey by leading electronic magazine shows
oin Johnson "‘Messenger'’ Transceiwvers rated “BEST'—BEST BY

NEARLY 509, OVER SECOND CHO!CE BRAND.

4 feature-packed ‘‘Messengers’ ... and
Selective Call System outperform everything!

Compact, Hand-Held—100 miltiwatt or 1 watt ‘*Personal Messen-
gers'. Rugged and rehable—11] transistors, 4 diodes! Twice the
sensitivity and 40% morerange than simitar units with conventional
circuitry—more output than similar units with same rated inputs!

Mobile or Base Statlonsaperformance proved
Viking ""Messenger’” and new ""Messenger Two"
Punches your signal across the miles—high effi-
ciency design makes full use of maximum l|egal
power. Excellent recewer sensitivity and selectivity.
Automatic “*squelch’ control—5 or 10 channel
coverage—easy to install anywhere!

Tone Alert—37 tone seiective call system mutes
speakers until one unit calls another—then auto-
matically your stations receive audio note and indi-
cator light flashes 'On

i TFEOSER S QU ST 1S
NEW! 4-color

BROCHURE —write
for your free copy!

iy, P

T Please rush ""Messenger’" details to:

Q\\ NAME _ ___ —
A ss . _
L k\\ ADDRE

cITY o STATE _ __ ___
Manufacturers of the world's most widely used peisonal communications transmitters,
CIRCLE NO. 128 ON READER SERVICE PAGE

3 l. JOHNSON €0

1102 10th Ave. S.W., Waseca, Minnesota
&

scu/,e RAD-TEL'S QUALITY

o<y BRAND NEW TUBES

NOT USED

15% OFF / caranTee

1 DAY SERVICE ® OVER 500 TYPES IN STOCK

Qty. Typa Price Qty. Type Price

— 024

Qty. Type Price

Qty. Type Price

NAME _____
ADDRESS
CITy STATE. - -

g 7m . ﬁu’-‘unﬁ'suuunm GUIDE
=~ RAD-TEL TUBE CO.

55 CHAMBERS STREET, NEWARK 5, NEW JERSEY

TEEME. 25% depost wast accomgany all iers, bulince COD. Ovders wedes §5: add §1
bardbng charpe plus pastape. Orders s 'i! pl.n postage. Appioa.  tubex per 1 B Subgect
i priar 2ale. Ho COO's oartside comtinssriad U

SEHD FOR WEW
TUBE & PRETS CATALOG
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Superior’s New Model 820

TUBE TESTER

TESTS ALL MODERN TUBES
INCLUDING THE NEW

»” NOVARS
¥ NUVISTORS

¥ 10 PINS
» 12 PIN
COMPACTRONS

Employs new improved emission circuit.

Tests over 850 tube types.

Tests 0Z4 and other gas filled tubes.

Employs new 4” meter with sealed air-damping
chamber resulting in accurate vibrationless readings.

Use of 26 sockets permits testing all popular tube types.
Dual Scale meter permits testing of low current tubes.

7 and 9 pin straighteners mounted on panel.

All sections of multi-efement tubes tested simultaneously.
Ultra-sensitive leakage test circuit will indicate

leakage up to 5 megohms.

Model 820 comes complete with tube charts and instructions; $3850

housed in handsome, portable, Saddie-Stitched Texon case. Only

SHIPPED ON APPROVAL
NO MONEY WITH ORDER - NO C. 0. D.

Try It for 15 days before you
buy. If completely satisfied

= @
@ /:“Eﬁ Bﬁ‘ﬁ,

&% ’5/”‘ ‘
. 0‘1\@ |-

ATORS

CTRONTC, INC, DECT. 950
BRI10 Tonth Ave.. New York 310 N,

us, no explanation necessary. All prices net, F.O.B.,, N.Y.C.

!
1
';h%‘ send $5.00 and pay : Please rush Mode! 820. If satisfactory, I will pay
alance at rate of $5.00 per | on terms specified. Otherwise I will return tester.
month untll total price of :
$38.50 (plus postage) is pald ] Name
~ No Interest or Finance : Addre :
Charges Added! If not com- | |
pletely satisfied, return to % Cly——— — Zone— State }
\ 1

CiRCLE NO. 134 ¢} READER SERVICE PAGE
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Micro

ELECTRON TUBE

FABULOUS LOW PRICES!
LARGE SELECT STOCKS!
DEPENDABLE, FAST SERVICE!

® Each and every tube is tested in our
own laboritory for mutual conduct-
ance and lite test,

® We guarantee FREE replacement for
one year of any tube purchased from
us which 4ails to function efficiently
under any or all operating condi-

. Prompt refunds are made on

any defective merchandise,
The advertised tubes are not neces-
sarily new, but may be electrically
perfect factory seconds or used
tubes—each is clearly so marked.

19BG6G
19J6
1478
T4A
ISAVS
z58Q6
IEONS
ZELAET
ZIWEGT
25T
25ZL
16
1328

1213 7

14A7 /12B7

1486 Lo

T 14Q7
MEFM |19

- 19AU4GT

COMPLETE LIST OF TUBES
PURPOSE TuB

!!116

FOR OUR FREE
& SPECIAL

ALL TUBES SENT POSTAGE PAID. Please send [
handhng for orders under $5. Sead 25 %, deposit on

0.D. orders. Send approximate postage on Canad-
|an and foreign orders.

MICRO ciccrron tuse co.

P.0. Box 55 Park Station, Paterson 3, N. J.

CIRCLE NO. 133 ON READER SERVICE PAGE

TV CAMERA

BASIC
PARTS
KIT

$9950 up

Described in Free Fiyer 771

Denson Electronics Corp.
Box 85, Rockville, Conn.

CiRCLE NO. 159 ON READER SERVICE PAGE
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Radio &
TV News

Views on Industry Developments

HE VARIETY of interests involved
m consumer electronics can become
quite entangled. For example:

Extended warranties on TV receivers
and the various forms of captive or con-
trolled service that are associated with
them constitute a paramount threat to
the independent service industry, ac-
cording to members of the latter group.
Small service dealers feel these measures
are deliberate inroads by big business
(set manufacturers). Motivation would
be provided by the fact that the nation’s
annual expenditure for repairing TV
sets has become greater, in recent years,
than the amount spent on buyving new
receivers. Plainly, there are more dollars
in fixing sets than in making them.

But that doesn’t necessarilv make
service more profitable, in the big-busi-
ness sense. Nor does it mean that the
manufacturers are pleased with their in-
volvement. At least one set maker that
would like to get the monkey off its back
is RCA. Addressing the National Ap-
pliance & Radio-TV Dealers Assn., Ray-
mond W. Saxon, marketing v.p. of RCA
Sales Corp., tried to sell service back to
his auditors. As to elaborate guarantees,
he said, “To offer . . . what we consider
unnecessary warranty features is totally
unrealistic a warranty alone was
never intended to be a merchandising
tool.” As to the appliance dealer, Saxon
said, “the time may be now to restore
what was once a profitable . . . segment
of his business.” In other words: “We
don’t want it; vou can have it.”

One of the factors that got manufac-
turers ensnarled in service. in the first
place, is supposed public dissatisfaction
with the quality of independent work.
But people grumble over anv service.
good or bad. They resent having to
spend on something thev have already
paid for and own, whether it be TV set.
auto, or washing machine. The man who
does the dirty work is also expected to
plav the role of scapegoat, whoever he
is. The viewer’s true preference is re-
flected in the fact that 99 per-cent of
those handling TV repairs today are
(or are emploved by) independents.

When disaster strikes—when Dr. Kil-
dare is in action but the set isn’t—people
need individualized attention to lean on.
As with medical care, the horse-and-
bqu,y approach is still the public
| choice. The efficient but impersonal
handling of a large service organization
may get the receiver going, but it can-
not fulfill the greater need. And bhig

| business, nurtured on mass operation, is |

Definitely—the art of making the finest,
mo%t mocern four frack sterec tape re-
corder going—the Trown “B24°. Your
gueorantes of this is within the frame—the
Howless engineering inside the 824
Three molor transport; three speads (15,
Ve, 3% ips); patented differential mog-
netic broking; 10% inch reel capocity;
non-magnetic capstan—these are but o
few of Crawn's su-

pra-profess onal fea-

turas. The “B24"" s

sophisticated, versa-

tile, rugged—built to

give a lifstime of

trouble-free parform-

ance. \Write: Dept. 12

INTERNATIONAL
1B Mishowaka Rd. * Elkhart, Ind.

MN-26 C RADIO COMPASS RECEIVER. Exint

for DXiny Breowdcust Band., Ne Wi
sehemuatic .- onans N N $18.95
Used, good, with schematie ......... 14 95
8C-221 FREQUENCY METER with original 69 50
Calibimtion Book and Crystal, Like new. . . g
BC-455 COMMAND RECEIVER—G to 9.1 MC 8 95
WECH s i s s s o e o o aaaaoaooaa a8 g N
B8C-457 COMMAND TRANSMITTER—4 to 5.3 8 95
MC. Bram! new ... ... 0000 N
ARR-2 RECEIVER—2:1.] to 2538 MC. 11 tubes 6 95
Xint for 2 reters. With hentatic . .
AUTOMATIC XKEYER —KY 63/AlA 26.
\ut& to auromatic €Q°r per ’ 350
DMX 12v DYNAMOTOR 3853w at 300 MA. 4 95

AIH above items ;ur;‘-e.cw -m' -p.r;o.r. lsa|e Oon t wait!
Send Money Order or Check with Order
Write for Latest Flyer—LOADS OF BARGAINS!

R W ELECTRONICS

2430 S. Michigan Avenue . Area Code 312
Chicago 16, lNlinois Phone: CAlumet 5-1281

IT'S A ““SNAP”’

to save big money on all of veur
high fidelity component require-
ments. Simply mail us your list for
a special quote.

Writa for discount catalog A-17,
full of snappy oudio bargains.

KEY ELECTRONICS CO.
120 Liberty St., New York 6, N.Y.

HI-FI COMPONENTS
TAPE RECORDERS

SLEEP LEARN KITS

high guality recording

Low cost,
MERITAPE tape, in box=s or cans

sjg FREE 1963 CATALOG
DRESSNER =

3 TPKE
o 1523 JERICHO

NEW HYDE PARK 16 N.Y.

ELECTRONICS WORLD



Why WeMake the Model 211
Available Now

Although there are many stereo test records on the mar-
ket today, most critical checks on existing test records
have to be made with expensive test equipment.
Realizing this, Hifi STEREO REVIEW decided to produce
a record that allows you to check your stereo rig, ac-
curately and completely, just by listening! A record that
would be precise enough for technicians to use in the
laboratory—and versatile enough for you to use in your
home.

The result: the HifFi 'STEREQ REVIEW Model 211 Stereo
Test Record!

Stereo Checks That Can Be
Made With the Model 211

Frequency response—a direct check of eighteen
/ sections of the frequency spectrum, from 20 to
20,000 cps.
Pickup tracking — the most sensitive tests ever
available on disc for checking cartridge, stylus,
and tone arm.

Hum and rumble—foolproof tests that help you
evaluate the actual audible levels of rumble and
hum in your system.

Flutter—a test to check whether your turntable's
flutter is low, moderate, or high.

Channel balance — two white-noise signals that
allow you to match your system's stereo channels
for tevel and tonal characteristics.
Separation—an ingenious means of checking the
stereo separation at seven different parts of the
musical spectrum—from mid-bass to high treble.

TR R =

Stereo Spread

ALSO:

Speaker Phasing

Channel Ildentification

PLUS SUPER FIDELITY MUSIC!

The non-test side of this record consists of music re-
corded directly on the master disc, without going through
the usual tape process. It's a superb demonstration of
flawless recording technique. A demonstration that will
amaze and entertain you and your friends.

April, 1963

TRYTHIS STEREO
TEST RECORD!!

Special to our readers

for only e 3, 98

Featuring Tests Never Before Availahle
To The Music Listener

UNIQUE FEATURES OF Hifi/STEREO REVIEW'S
MODEL 211 STEREO TEST RECORD

e Warbhle tones to minimize the distorting effects of room acoustics
when making frequency-response checks.

Warble tones used are recorded to the same level within ™= 1 db from 40 to
20,000 cps, and within &= 3 db 1o 20 cps. For the first time you can measure
the frequency response of a system without an anechoic chamber. The frequency

limits of each warble are within 5% accuracy.

+ White-noise signals to allow the stereo channels to be matched in
level and in tonal characteristics.

» Four specially designed tests to check distortion in stereo cartridges.

* Open-air recording of moving snare drums to minimize reverheration
when checking stereo spread.

All Tests Can Be Made By Ear

HiFi/STEREO REVIEW’s Model 211 Stereo Test Record will give you immediate answers
to all of the questions you have about your stereo system. It's the most complete test
record of its kind—contains the widest range of check-points ever included on ane test
disc! And you need no expensive test equipment. All checks can be made by ear!

Note to professionals: The Model 211 can be used as a highly efficient design and
measurement tool. Recorded levels, frequencies, etc. have been controlled to very close
tolerances—affording accurate numerical evaluation when used with test instruments.

DON'T MISS OUT—ORDER NOW AND SAVE $1

The Model 211 Stereo Test Record is a full 12” disc, made from the finest virgin vinyl.
For a limited time only, it is being sold by ELECTRONICS WORLD for $3.98. Starting
July 1, 1963, we will sell this record for $4.98. Order now and save $1. Make sure you
don’t miss out on this special offer. Fill in and mail the coupon, together with your
check {$3.98 per record} today!

FILL IN AND MAIL TODAY!

Stereo Test Record
Electrenics World— Dept. SD
One Park Ave., New York 16, N.Y.

Please send me test records at $3.98 each. My check (or
money order) for § is enclosed. | understand that you will pay
the postage and that each record is fully guaranteed.

Name _
(Please Print)
Address___
City - Zone State .

SORRY—No charge or C.0.D. orders!
(Special price offer of $3.98 expires on June 30, 1963) EW 463



THE
“HEART" OF
THE SONY
MICRO-TV...

All Components Are Mounted on 2 Circuit Boards

Getting to the heart of the matter, the key to
the amazing performance of the new SONY
Micro-TV is a pair of snap-out circuit boards.
Practically every component is mounted on
them, components designed and built to exact-
ing SONY standards, operating considerably
below rated capacity to assure exceptionally
long Iife. Other Micro-TV innovations include a
specially designed p|cture tube with 70° deflec-
tion, a remarkable "Syncho-Noise Supressor”

circuit that permits operation in the noisiest of
electrical environments, and 25 transistors. 8-Ib.
Micro-TV operates on its own rechargeable bat-
tery pack, 12v auto/boat electrical system and
AC. $229.95. Rechargeable battery, accessories
extra.

S O IN Y-

RESEARCH MAKES THE DIFFERENGCE

SONY CORPORATION OF AMERICA e« 580 Fifth Avenue. New York 36, N.Y.
CIRCLE NO. 150 ON READER SERVICE PAGE

engineering degree in 27 mos.

Becoine an Electronics Engineer. College graduates enjoy
higher income . . . advancement.  Major  corporations
visit us regularly to interview and employ seniors.
BACHELOR OF SCIENCE DEGREE IN 27 MONTHS
in Electrical (Elcctronics or Power major), Acronautical,

SAY YOU SAW IT IN

Eleetronies World

Chemical. Mechanical, Civil Engineering. IN 36 MONTIS
a B.S. Degrec in Business Administration. One-year
Drafting-Design Certiticate Program. Smiall classes. Well-

equipped labs. Campus. Dorms, new library. Moderate

Costs. Enter June, Sept., Jan., Mar. Founded 1884. Write

0y

] H. McCurthy for Catalog and “*Your Cu-
reer {n Enginecring and Commerce’' Book.

Convert arny telev-s-on to

BIG-SCREEN OSCILLDSCDPE

with minor. inexpensive changes,
Ingenious circuit. No electronic
experience neaded to follow our
eleariv. illustrated plans. TECH-
NICIANS, HAMS, EXPERIMENT-
BROADCASTERS. Use in
shop. school. lab. Any set—any
size sereen

FULL PLANS $2.

RELCO, Dept. EW-3, Box 10563, Houston 18, Tex.

not geared for tae “custom” nature of
service. It cannot profit. The viewer
cannot be pleased.

It will amuse many that the people to
whom Saxon wished to return the serv-
ice burden are the retail dealers: «. . |
service . . . is indoubtedly the most neg-
lected selling tool that a retailer has at
his disposal . . . a warranty . . . should be
considered part of the over-all service
program which accompanies the sale of
a  home-entertainment product.” To
numerous dealers, this proposition is
quite outmoded.

With growth and diversification in
the home-entertainment field—and with
heavy price competition from large-
scale retailers—the sales and service
functions have largely become divorced
from each other. Retailers, preoccupied
with the specialized wizardry of keep-
ing prices down but profits up, often
fail to maintain well-managed service

| departments. Service shops, surrounded

by cut-price, volume retailers, are not
eager to sell sets.

The quadrangular relationship among
separate manufacturer, retailer, service
dealer, and owner complicates the estab-
lishment of service responsihility for the
set, at least while it is still new. Every-
body has had a crack at the solution
over the vears, but there is yet to be a
semblance of one that pleases all con-
cerned parties. Any bright ideas from
the audience?

More Equals Less

We vaguely recall a tale in which a
small businessman, queried on how he
was faring, answered, “Great. We were
up 10 per-cent this vear. If this improve-
ment keeps up, we'll be bankrupt in two
months.” The story is brought to mind
by some of the industry sales figures one
sees. For example, the number of tran-
sistors made and sold by domestic man-
ufacturers in 1962 was up about 20 per-
cent as compared to 1961, but dollar
volume was down about 3 per-cent.

There may be uothing wrong in price
reductions on transistors. Nevertheless,
the same trend, rising unit sales coupled
with declining dollar volume, has been
showing up in recent vears with such
items as tubes, picture tubes, radios, and
TV sets. Continued industry growth is
gratifving, but competition can be rough
and sheer volume isn’t the only answer.
Another indicator: the Inland Credit
Corp., following a survey covering hun-
dreds of large corporations, headlines its
report, “Liquidity Takes Nose Dive
Among Radio and TV Maunufacturers.”
In fact, liquidity, the critical ratio of
cash and “near cash” to current liabil-
ities, is at its lowest point since 1932,
Manufacturers must understand just
how that man in the cigarette ad feels.
You know; the one who's smoking more
but enjoying it less. A

ELECTRONICS WORLD



COMPONENTS e TOOLS e TEST EQUIPMENT e HI-FI @ AUDIO » CB  HAM ® COMMUNICATIONS

New

Products
and Literature

Additional information on the items
covered in this section 1s available
from the manufacturers. Each item
is identified by a code number. To
obtain further details, simplv [ill in
the coupon appearing on page 21.

CONSTANT-VOLTAGE AMPLIFIER
Marantz Company. e has aeleased s
l Model 9120 constantvoltage amplifier which
ey be fed any frequenay berween 20 and 20,000
eps (via an external audio signal generator) and

R e R

provides a choice of 120 or 28 volt a.c

output.
Maxinnon continuons=dnty power capabiliny s
B0 watls.

I he insorument cin be used 1o rest atreralt
instiments and other equipment that requires
aline voltage brequenay ob other than 60 ¢ps.
tor diiving small shaker tables nsed Tor vibration
and reliability anabsis in minitwized  compo-
nentoesting, and for vinving the vpmoob small
svuclionons motors similar 1o those found in
portable ape vecorders and timing devices.

Ihe unit s oflered in cither bench or rack
mannting versions, Ie opeates irom 105-125 volt
4. B0-60 cps power sources,

TRANSISTORIZED TV CAMERA

General Electric Company has announced
2 development ol o prolessional transistorized
vidicon studio conerva channel which the com-
pany handling up 1o 80
per-cent of todav’s studio shows at operating

cost reductions ol as much as 90 per-cent,
The Type PE-25 camera was designed  espe-
ciallv for news. panel. and quiz shows nd s

claims s capable ol

also snitable for education television studio pro-
ductions. I performance. the camerva meets or
excecds EFV standards: it has 700-line horizontal
resolution, o [-me, bandwidth, and a 60-ganss
tocus ficld. Reduced
ments, and o redudtion in heat ave other fea-
tres chiimed for this new swstem, 1t is oflered
in vatious versions lor console. desk. or rack
mounting.

se. lower power require-

DIRECT-WRITING RECORDER

Brush Instrumments is now marketing a new
3 portible two-channel divect-writing vecorder
for test recording in the telephone industry, T he
new unit, known as Ulelecommunications Mark
T incorporates an accnate 000 second timing
marher, provision for remote control. and two

April, 1963

analog channels with o frequencey response dlat
rom d.e. to 100 cps.

In addition to the elephone industry,  the
new unit can be adapted to troubleshooting and
analysis of pipeline control, electric ntilities. and
other svstems where transient and coded pulses
must be examined.

PRECISION POWER RESISTORS

Dale Electronics, Tweo has available (wo new
siticone-coated  precision power

which ofter high power ratings in aclation 1o

resistors

size.

[ hese new additions to the firm's ©
vated a foand 15 wartse Resistinee aange is 10
to 30000 ohms in the 6-watt version and 10 o
175,000 ohs in the I5-watt tvpe. Tolerances of
JUNTNTN By I, and 3 per-cent are available

G line are

CAPACITOR MICROELEMENTS
Corell-Dubilicr Electronies Diviston has de-
5 two nyvpes of single-laver ceramic
microclements  for nticromodule  cir-

veloped
capacitor
cuilry.
I he new unies ave the temperature-compensat-
ing capacitor, ‘Type MNMC and the general-pur-
pose capacitor. Type MMGL Each has o capacitor

clement made from i notched ceramic waler
0310 inch square and 0.010 inch thick with fired
silver terminations,

I'o form a micromodule cirvcuit, the waler-
shaped  capacitor. vesistor, inductor, transistor,
and  semiconductor clements are stacked inoa
square frame of 12 wives. 3 1o aside. The module
frame is encapsulated to form a unit 0.36” square
with the height dependent an the number ot
walers stacked in the module.

MICROWAVE TRAINING KIT
Avra, Ine is now oftering a complete micro-
B wave training kit operating in the NXeband,
Ihe new Kt Model M1 has been designed
for militavy, college. industrial, and vocational
school training conrses in microwave theory and
application,

It consists of a
capuable of transmitting and receeiving signals in
the Xeband. It is composed ol thiee electiical
components. @ training manual, and
other microwave  components and
The Kitis complete inisell and operates from

('(Hll])l('l(‘ nmicrowane svsrem

varions
HIGGNITRIER

any I 17-volt, 60-cps sowce.

PORTABLE TACHOMETER

The Pioncer Electric & Rescarch Corpora-

tion has anuounced the availabilite of s

Model 21 portable clectronic tachometer which

is capable of measuring 0 1o 2800 rpm with o
high degiee of accurics,

Utilizing o cadiminn sulfide photocell and a

transistorized civenit. the unit will measare 1he

pmoof any revolving ot acciprociting device
with no clectrical or mechanical eontaa of any
kind. .\ contrasting arker s placed on o the
mosving unit which is then illominated o the
tach’s own light source. 'I'he photocell then
deteers the change cach time the nurker passes.
The rpmovate is constuntly
indicator dial.

displived on the

Ihe Model 21 is self-contained and  cnries
its own battery power sappiv, [t measures 7027«
3347 x 2027 and weighs 2 pounds,

MINIATURE TRIMMERS
8 JFD Elcctronics Corporation is now oflering
tnew line of miniatuie pancl-mount e
cision piston trimmers which incorporate a inodi
fication ot the o'y anci-backbish adjusimenn
mechanism,

This new “Plus-C™ sevies provides a wide man
gin of salery for high-reliability applications with
S00-cvele adjustment life, exceeding Mi-C-T1 {09
more than 6007, . | he tele-
~eopic design permits compact constinction. nse
ful in applications where package design spitee
limitions are eritical.

specifications by

BENT-NOSE PLIER
Muathias Klein & Sons, Inc, has recently de
9 veloped a new plier specifically designed o
the electronices field. "The needle nose of the new
unit is bent 1o permit veadiing into contined

space. Nocoil spring heeps the jaws open. [ he
handles are covered with

i mer

vellow  plastisol o
grcater comforr and Qrip.
Ihe Noo DAassa-0 26 measures B inches over-all,
VOLTAGE ADJUSTER
Terado Corporation is marketing (wo new
] voltage adjusters, #50-203 and 250201, de
signed 1o novmalize power line voltages o im
prove the perfornumce of clectrical equipment.
Ihe Medel £30-205 will handle loads up to
300 watts while the second unit has a crpacin
of 500 watts, The nuaits will stabilize voltiges
From 95 1o 135 volts at a nornal 115 volts. Both
HRits measure Se” X 87 N 2197,

PRODUCTION WIRE STRIPPER
‘I‘I Pioncer Magneties, Tweo is now oflering iis
Model PAMT056 theymal wire stripper which
ix designed  Tor continuous production-fine s

&7



THE INDUSTRY'S
ONLY COMPLETE
"LOOK-ALIKE” LINE

Exact Replacement
Needles ,f Cartridges

Highest quality
guaranteed! At your
E-V distribulor’s or write
for FREZ replacement guide,
tcday! Electro-Voize, Inc.,
Buchanan, Michigan. Dept. 437N

CIRCLE NO. 114 ON READER SERVICE PAGE

CTRANSFIRE

TRANSISTOR
IGNITION

READY-TO-INSTALL CONVERSIONS

YOU can get TOP MILEAGE, HIGHEST PERFORM-
ANCE. LONGER POINT & PLUG LIFE, BETTER WIN-
TER STARTING, and MANY OTHER ADVANTAGES with
one of our INEXPENSIVE TRANSFIRE systems.
These include HERMETICALLY-SEALED AMPLIFIER,
HIGH-RATIO COIL, BALLASTS, Leads & hardware.

MODEL T 6 or 12v. neg. grd. ....... $39.95

MODEL T2 TWO TRANSISTORS,

250:1 coil ..., $44.95
MODEL TP 6 or 12v. pos. grd. direct

installation wo. insulating points .. $54.95
MODEL TS Special. 40kv system . ... $59.95
MODEL TS? TWO TRANSISTORS,

400:1 coil ... $49.95

TWO-TRANSISTOR RITS Everything needed to build
conversion includes transistors, coil, ballasts,
heat sink. decal, etc.

KT2 with TX250 coil for 30kv output . $34.95
KTS2 with T400 coil for 40kv output . $39.95
KT1 one transistor with 400:1 coil . $29.95

6 or 12v. Negative-ground only. Point insulation
kit adapts to positive ground, $2.50 pp.

1 oz. Epoxy potting plastic in mixing bag $1.95 pp.
HIGH-RATIO IGNITION COILS with free circuit dia-

gram.
TX250 Heavy duty coeil 250:1 ratio ... $ 9.95
T400 HIGH EFFICIENCY 400:1 coil for
HIGHER QUTPUT and/or LOWER
TRANSISTOR VOLTAGE ........... $14.95

FULL LINE of PARTS at NET PRICES.

Free lists. Dealer oppcrtunities. Marine models
available. When ordering, specify voltage and car.
Add postage for 4 Ibs. on kits and conv’s; 3 Ibs. on
coils. $5.00 deposit with COD’s.

PALMER ELECTRONICS LABORATORIES Inc.
CARLISLE 1, MASS. 617—AL 6-2626

C:«RCLE NO. 136 ON READER SERVICE PAGE
88

in the clectrical. electronic. missite. and
industrices.

The unit lcatures interchangeable, plug-in.
long-life heating clements which provide instant
heat that “surgically™ melts and severs the in-
sulation collar. minimizing simoke and fumes

.\'!)llCC

produced by other thernal stripping methods.
I'he device can be used on wire gauges (rom
=12 to =36 without adjustment or change of
selting. -

PRINTING IMPULSE COUNTER
]2 Landis & Gyr, Inc is in production on a
compact, all-electric “*Sodeco™ printing im-
pulse counter which provides six-digit readout
and print. The instrument is available in tan-
dem with simultaneous reading and side-by-side
printing on a single chart. Designs suitable for
decimal reading, for time counting, or for date
registration are available. Features include pancl
mounting, phig-in conncctions, remote control,

standardized case sizes, and zcro reset.

TRANSISTORIZED ELECTRONIC COUNTER
]3 Weston  Instruments Division is currently
introducing a fully transistorized electronic
counter featuring 8-digit in-line readout of fre-
quency. time interval, and period mcasurements.
The Model 2052 counter effers a frequency
range of 0 to 20 me. and hiput sensitivity of
30 mv. to 100 volts ras. Frequency measure-
ments are on a time base of w.1, 1, and 10 scc-
onds. Temperature range is 0 te 50° C and erystal
stability is =+ | part in 100 million.
The 3l-pound uuit measures approximately

167 wide x 87 high x 147 deep. It is also avail-
able for rack mounting.

SEMICONDUCTOR TESTER
Semiconductor  Instrumentation

Fairchild

]4 has introduced a direct-reading instrument
for testing transistors, diodes, and zener diodes.
The Serics 500 will perform sixteen tests in any
sequence and in any combination. With a data
logging capability from the digital readout, and
subsequent data reduction, the instrument can
be mused for reliability contvol, engincering
studies, and component evaluation.

OSCILLATOR & POWER SUPPLY
‘I Electronic Designs, a division of Maxson

Electronics, has just introduced a high-power
u.Lf. oscillator and power supply with a range
of 200 mc. to 2300 mc. Two units comprise the
Model 1241. The first is a wide-band power oscil-
lator with grid separation. dual cavity coaxial
line using a disc-seal triode. The second unit, a
power supply aud modulator, provides internal.
square. ov sine amplitude madulation at 400 or

1000 ¢ps and c.w. operation. Frequency range is
covered in two bands.

Each unit measures 912”7 x 127 x 2012”7, The
set's shipping weight is 131 pounds.

THERMAL WIRE STRIPPER
‘I Contact, Inc. is now marketing a thermal
wire stripper. Model WS-13, designed  for
hand stripping any type of plastic insulation
from wire, including Teflon. without marring
the conductor surfaces.

The unit itsell can be used when working in
confined arcas siuce it measures only 5” long x
" wide x %87 deep and weighs less than 3
ounces. It comes in two madels, one with five
fined lcat settings and one with infinite heat
scttings.

SWEEPING OSCILLATOR
Kay Electric Company is now offering 2
‘I‘ new extended-range model of its “Vari-
Sweep™ sweeping oscillator as the Model P-867.
The new unit plugs into the standard 2-220
mc. “Vari-Swecp” and extends its rauge upward

ftom 220 to 470 mc. Gutput voltage of the new
head is 0.5 volt ran.s. into 70 ohms.

FILM DIELECTRIC CAPACITORS
Erie Resistor Corporation has added a cotn-
] plete series of polyester film dielectric units
to its capacitor line.

This new line was developed for applications
requiring high capacitance. stability, humidity
resistance. ud high insulation resistance over a
wide temperatre range. Wide usage is expected
in filter, bypass. coupling, and blocking appli-
cations.

The capacitors are housed in a  wmoisture
resistant molded epoxy case and come in bulk
or reel packages for use in automatic insertion
cquipment.

HI-FI—AUDIO PRODUCTS

COMPONENT CABINETS
Audio Originals is currently introducing 2
] wall component center of modern design and
practical dimensions. The equipment enclosure

ELECTRONICS WORLD



will accommaocdiite tuners and amplifices and has
flar surtaced top that cin be wsed to house
changer/turatable or tape vecorder, A
shicll at eve level completes the unit.

Ihe cquipment  enclosure  measures
long x 15%47 deep x 87 high, T'he record shelf is
long x 12V4” deep. Both are of vubbed oil-
finished walnue and come completely assembled

Aimperex Electronic Corp. has developed
2[] new gernanium Cpon-p’ tansistor which s
designed specifically for magnetic tape-head pre-
amplificrs.

Ihe ACH07 is measured over the entire audio
bandwidih which duplicates the actual conditions
mdder which the tunsistor will operate in prac

(VEZ

TAPE-HEAD TRANSISTOR

tical applications. When measared o this way.
the transistor has atypical noise figure of 3 db
from 30-15.000 ¢ps.

Ihe ACTOT is available in o hevmetically sealed
all-glass case fitting a TO-1 outline.

LAVALIER MICROPHONE

Shure Brothers, Ince. has announced a new
dial-impedance  dviamic microphone  spe-
citically designed Tor lavalicr use. the Model 560,

[he unit weighs onlv 5 ounces and is less
than four inches long. Finish is non-reflecting
bluck. The cable is very Hlexible. small diameter.

nd two-conductor shielded.
is 1010000 ¢ps characieristics 1o
00 cps. TThe polar pattern s omnidirectional.
Impedance is high and 150 1o 250 ohmns.

22

ang

Frequency response

with  vising

COMMERCIAL SOUND SPEAKER
Jensen Manufactuving Co. Lias vecently jo
troduced @ new R-inch dnal-cone extended

loudspeakey with o snpershallow profile
laving a depth of only 2-13716 inches.

e Tyvpe €835 is designed specifically for
high-quutlitv. troable-tree commercial distribured
installat

"

Frequency aesponse s 55
18,000 ¢ps and power vating is 10 watts. "There
degree coverage angle and sound pressure
level s 84 db at 10 feet Tor Towatr input. Nominal
mmpedance is 8 olins and  resonant Irequency
s 70 cps.

sound s,

is a9

BATTERY-POWERED TAPE RECORDER

Superscope, Incorporated  is handling  the
distribution of the new Sony Madel 801A
hacterv-operated  tape  recorder. a completely

transistorized unit which operates at 375 and
1 7% ips.
I'hie machine will handle up to 57 reels. Fre

queney response is 80-0300 cps ac 3.75 ips and
90-5000 ¢ps at 1% ips. Featares include complete
push-button operation. built-in microphone and
speaker, vuoometer for rvecording level and in
dication of battery condition. plus variable back-
‘pacing fever to permit correction or repetition.
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$500 per month?

mobile

radio is
bursting at
the seams

105-B
MICROMETER FREQUENCY METER

Heterodyne type, meas-
ures nearby transmit-
ters 100 KC to 175
MC, and up. Price
$260.00 net.
Send for free booklet tell-

ing how you can earn money
in mobile-radio maintenance.

LAMPKIN LABORATORIES, INC.
MFM Division

BRADENTON, FLORIDA

_CIRCLE NoO.

Quick-Wedge’

SCREW-HOLDING

SCREWDRIVER

DOUBLE BLADES

Now
start
and drive
screws at N -~

twice the el)ccd'

Tough. eflicient. useful Quick-
Wedge" reaches into tight
spots with the screw firmly )
gripped mside the screw slot. {‘
Unique double blades tightly
wedge, hold & drive screws
without marring screws or
work.

Unconditionally guaranteed.
14 Sizes. Try one today!

Or write

KEDMAN COMPANY
P.O.BOX 267 + SALT LAKE CITY, UTAH

|
E

That's a conservative income
from mobile-radio

maintenance!

LAMPKIN

test equipment is preferred
by most mobile engineers!

equip-
ment needs
regular, care-

ful maintenance

205-A FM MODULATION METER

Tunable 25 to 500 MC.
Measures peak modula-
tion swing, 0-1.25, 2.5,

12.5, ond 250 KC
scales. Price $310.00
net.

LAMPKIN LABORATORIES, INC.
MFM Division, Bradenton, Florida
At no obligation to me, please send
[J Free booklet [J Data on Lampkin meters.
Name
Address.

City

State.

131 ON R READER R SERVICE PAGE

e
%'4(57

GREENLEE CHASSIS PUNCHES

Make accurate, {inished holes in 115

minutes or less in metal, hard rubber
and plastics. No tedious sawing or
filing —a few turns ol the wrench
does the job. All standard sizes |

round. square. keyv, or "D" shapes for
sockets. switches, meters, ete. At vour
electronic parts dealer. Literature on

request. o
GREENLEE TOOL CO. “&’
2027 Columbia Ave., Rockford, lllinois

CIRCLE NO. 129 ON READER SERVICE PAGE CIRCLE NO. 123 ON READER SERVICE PAGE
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GREGORY ELECTRONICS
EARLY SPRING

SPECIALS?

[0 MOTOROLA T51GGD
ar T51AGD
6/12v 50-60w fully narrow
banded TX and RX. Complete
with all accessories (except
crystals and antenna)

':‘ Same unit as above, ready to

be installed—comnpletely tuned, $268
crystalied & brand new antenna.

(This unit may a'so be bought
without accessories for $198

GE 450-470mc¢
4ES14A 6/12v, less accessories.

$95

GUARANTEED RECONDITIONED
FM 2.WAY MOBILE RADIOS
G-E, RCA, Motorola and Others!
Low, High and UHF Bands

WE BUY FOR CASH!
Late model 2-way radio equipment.
State price, condition, quality.
Write For New 1963 Catalog

GREGORY occcon .
ELECTRONICS
CORPORATION -.o--n= -

110 Route 46 Saddle Brook, N. J,

Phone PR 3-7550
24 ON READER S

-- then you need us!
GET STARTED RIGHT by writing
for FREE 8 page catalog ilus-
trating over 30 business forms
and systems designed  specifi-

ON SALE AT YOUR PARTS JOBBER
\ Oelrich Puhhcatmns © 4308 N. Milwaukee o Chicago 41, Il.

-
1
|
I
I
i

cally for TV-Radio Service. :
[
I

—

FREE
CAREER BOOKLET

to guide you to
a successful future in
Engineering and

1 ]
1 MILWAUKEE SCHOOL §
g OF ENGINEERING s
1 Dept. EW-463, [
1 1025 N, Milwaukee St., Milwaukee, Wis. :
] n

1 Tell me about an engineering career through g
1 residence study in: ]
i[O Electrical 0 Mechanical  }
1 1
1 Name..... Age... N
1 )
g Address.. 2
1 ]
1 City. .State....

]

T I L LT P R P R L T
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‘The instrmment measures 12.4/5”7  wide x
1-4/5" deep x 3-17/20” high and weighs approxi-
mately 13 pounds. A fitted leatlier carrying case
is available as an accessory,

SOLID-STATE AUDIO AMPLIFIER
Astrodata Inc. is now offering a three-chan-
24 nel modular wuplifier which is designed for
studio applications ranging from microphone
input to line output. The Modcl 108 consists of

three 40-db amplifiers constructed on one plug-in
circuit card. The amplifiers may be mixed or
switched to produce pure mono or multi-channel
stereo program channels.

Pertinent spccifications include gain of 40 db
(cach of three channels); 600-ohm input imped-
ance, output impedance less than 1 ohm; fre-
quency response at -+18 dbm output 20-20.000
cps =+ 0.5 db, 3 db down at 7 cps and 70 kc.:
maximum undistorted output 18 dbm; in-
verse feedback 57 db; and noise less than —122
dbm.

PORTABLE P.A. SYSTEM

f Perma-Power Company is marketing its
2 “Ampli-Vox Roving Rostrum” as a sclf-
contained battery-operated public address sys-
tem which can now be provided with a micro-
phone cextension Kit, permitting the simultancous
use of two microphones. The microphone exten-
sion kit includes a microphone with 10-foot cord,
a mixer. and a 25-foot extension cord ready to
plug in to the “Rostrum.”

The "Rostrum” itsclf is a camplctely portable
high-volume sound system, suitable for audiences
as large as 500. Weighing under 34 pounds, and
usable where there are no clectric outlets, it is
suitable for mse outdoors as well as indoors.

PHONE ANSWERING/RECORDING UNIT
Advanced Chemoptic Equipment Corpora-
26 tion is now in production on the ““Phone-
Minder,” a tape recorder that answers the tcle-
phone. emits the legally required “beep” tone
while recording the caller’s message, then savs
“thank vou,” and hangs up.
The unit requires no connection between the
telephone and the recording device. The tape
recorder can he operated in regular fashion for

transcribing the messages on the tape. Each tape
is good for scveral hundred playings.
PARABOLIC CONE WOOFER
Utah Electronics Corporation has developed
2 a heavy cone molded in a new parabolic
used in its GI2P woofer,

<hape which. when

tmproves the useful bass frequency response by
an octave.

The curve of the new GI2P rises steadily from
about 20 cps, as tested in free air. The direc-
tional-grained, dual-diameter Alnica V. magnet
produces a flux density equal to 215 ounces of
Alnico V' as used in a conventional magnetic
circuit. The woofer features a  1¥%”-diameter
voice coil and four-way terminals. Response is
25-1500 ¢ps with a pcak power handling ability
of 30 watts. An 3-ohm. 600-cps crossover is rec-
ommended.

STEREO TAPE RECORDER
2 Amplifier Corporation of Amecrica has de-
veloped a new  battery-operated  portable
steveo tape recorder, the “FransFlyweight. Series
314.”

I'his rugged. lghtweight unit utilizes two
clear channels for stereophonic recordings. It
provides independent gain adjustment for cach
channel. Recordings may be fed inte any dual-
channel amphfier for sterco speaker plavhack.

The clectric motor operates from small dry
replaceable or rechargeable batteries. Fully tran-
sistorized, two isolated inputs and two scparate

vu meters are provided. Single and multi-speed
models are available with tape specds from
15716 ips to 15 ips. The 7.5 ips and 15 ips models
meet NAB standards. Over-all size is 527 x 0¥ x
152”7, Weight is 11¥2 pounds.

LOW-LEVEL AUDIO CONTROL
2 Gray Research and Development Co. Inc. is
h

offering a new multi-purpose low-level audio
control that permits smooth switching between
two mono or stereo tonearms and also cnables

o R

untrained persunml to ch(.cl\ out a sterco sviteni.

Called the 404 Tonecarm Switch, the unit con-
nects two toncarms to cither a mono or stereo
cqualizer and permits the opcrator to shift
from one arn to the cther as necded in plaving
various type records. In record-cutting opera-
tions. the 401 provides groove noise information
for adjusting and controlling heat on the stylus.
The wuit can be connected to the firm’s 602-C
cqualizer, the 604-N/S equalizer, or most equal-
izers produced by other manufacturers.

COMPONENT STEREO KITS

NN Paco Electronics Co., Inc. has added an FM
stereo multiplex tuner and an integrated
stereo preamp-amplificr to it line of hi-fi kits.
The ST-35MX tuner features dual limiters, a
Foster-Seeleyv discriminator, and a grounded-grid
r.f. stage. It offers 30 db of separation. The cir-
cuit incorporates a tuli-wave power supply, an

ELECTRONICS WORLD



clectrostatically shielded power transformer. and
twelve taubes  (including  rectifier). An EM34
tning indicator s used,

Fhie SA-50 ds o 50-wate preamp-mmplifier wirth
11 front-panel controls and switches, The unit
i i frequency response ol 30-90,000 cps + 1.0
b, Hlarmonic distortion s less than 0.5% at
20 watts per channel outpuc: 1N distortion is less
than 1% at full rated power,

Both Kits are shipped in a unique package
designed to veduce assembly time. The package
formis asurface on a slant angle tor casier work
handling and cach part is packaged with an
identiication number for logical sequential as-
sembiv,

CB-HAM-COMMUNICATIONS

SIX-CHANNEL CB MOBILE
Browning Laboratories, Inc. is now oftering
3] a six-channel mobile CB transceiver as the
Drake NM-506.7
The new unit is 8” wide x 87 high x 97 deep
and is one of the smallest trunsceivers of its type

the market.

on It is designed to be mounted
in any car, boat, or oher vehicte in a matter
of minutes. Other features include a rear-lighted
chinmnel indicator, transistorized d.c. power sup-

ply. S-watt plate power input, 3.3-watt powe
output o the anteuna, harmonic suppression
better than 50 db down. frequencey stability of

0037, receiver sensitivity ol 0.4 gv. for 10 db
signal-to-noise ratio, and sclectivity 5 ke, at 6

db adjacent channel 60 db down.
3 The Turner Microphone Company is now
marketing o special model of its desk-tvpe
cramic microphone for use in CB basc-station
wperations. Designated the NModel J-254C, the
ww unit has an extra set of contacts to allow
viring into any amateur or CB set on the market.
Fhe unit operates by a touch bar “on-off
switch and lever-lock “on-off* switch. Response

is 80-7000 cps with output —it db.
N9 RCA Elcctron Tube Division has released a
03 compact (wo-way CB radio. engincered for
dependable short-range communications and de-
signed for mobile, oflice. or home usc.

The “Mark VII” is housed in a rugged metal

CB BASE-STATION MIKE

CB UNIT FOR MOBILE/BASE USE

cabinet which measures only 5427 high x 11147
pounds. The unit

wide x 87 deep, and weighs 8
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The wind blowe just 3¢ hard
over your roofiop a¢ it doe

over the po/iae etation...

The exceptional popularity of our Magnum 27 Citizens Band Base An-
tenna is due in part to its towering resistance to the elements.
Nothing short of a tornado will damage it or impair performance.
Here’s why:

The “Maggie” is mechanically identical to our ASP-350 Professional
Base Antenna — designed specifically, and field-proven in thousands
of effective installations, to meet the super-critical requirements of
police, fire departments and essential industrial users of two-way
radio.

Same rugged, heavy-walled aluminum tubing, with telescope-interlock
feature for instant assembly and no bending . . . same quality solid
aluminum radials . . . same accurate, hand-finished workmanship
throughout.

“Maggie” matches its professional twin in performance, too. End-fed,
Y2 wavelength. Through exceptional improvement of signal-to-noise
ratio, operating gain is 6 db. over any single element omnidirectional
CB antenna made. Very low noise. Signal pattern is intensified greatly
by low radiating angle.

We've told you what we know. Your friends with the biggest signals
on the air can tell you better. So can your CB dealer — see him soon.

M-§1 MAGNUM 27

CB base antenna
The finest brand for every band!

the
antenna &=
specialists

company

7%

12435 Euclid Avenue, Cleveland 6, Ohio

»ﬁ@

“Stripes of Quallty” Exp. Div. 15 Moore St.,

New York 4, N.Y.

KN il
Fo Mgt 0!
- but your
in a gal 1L h‘f
I

lctrc power g
New “ZEUS™ portable power generator with only one q[
moving part. Atternator principie. 1000, 1250 and 3000 S
watt models. Write for complete intormation. !
CIRCLE NO. 100 ON READER SERVICE PAGE

% ELECTRONICS

V.T.I. training leads to success
as technicians, field engincers,
specialists in communications,
guided missiles. computers.
radar and automation. Basic &
advanced courses in theory &

Fix Electric Appliances That

DON'T WORK

PAYS $3 TO $5 PER HOUR

FREE BOOK telis about profitable spare-time or full- ) A
time business. 400 MILLION Appliances now in use. laboratory. Electronic Engi-
People ne=d them fixed. YOU make 900d money doing neering Technology, an ECPD
it—right a: home! Easy course trans you for top earn- accredited Technical Institute
ings. At no extra charge you get Appliance Tester. Get curriculum. Assoc. degree in

FREE Book, FREE Sample Lesson! Mail coubon now.

29 mos. B.S. also obtainable

T T T T T T T T e e e e——y G.I. approved. Graduates in all
NATIONAL RADIO INSTITUTE, Appliance Division I branches of electronics ‘with
Dept. ED3I, Washington 16, D, C. major _companies. Start Se_pt.,
Send Free Book, Free Appliance Repair Course Lesson. I B Do, Jeamplusk Mg

school graduate or equivalent.
Write for catalog.

................................... I VALPARAISO TECHNICAL INSTITUTE
Dept. RD, Valparaiso, Indiana

I NN Chommen rpsmy sop
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Send for NEW
FREE CATALOG %962
with oscillator
circuits

Citizen Band 295
w "
Class "D” Crystals TExas
L%}
CITIZEN BAND CLASS “D” CRYSTALS 4
Sid overtone U tulerance to
meet all FCC requirements Hermetically
sealed HO8/U holders. 27 pin spacing.
(Add 1he per erystal for 003

0 pins,

Matchéd crystal sete for ALL (‘B units (Qpeclf equxpment
make and model numbeis) ... $5.90 per set

RADIO CONTROL CRYSTALS
in HC6/U HOQDERS—\;FX FREQUENCIES

In stoel tor imn 3 rhuumnum tisted in
meracyeles © ol m spacing.

.050 pim dmumeter
2EACN

r|\-( ) Specify res |

26.995, 27.045, 27 095 27 145
27,195, 27.255

tadd 5¢ per crystal tor postage- handllng)

ENGINEERING SAMPLES und ~mall quant.ies for prototypes
now made at either Chicio or Fort Myers plants with 214 hour
service, IN CHICAGO, PHONE GlLadstone 35355

IF YOUR PARTS DEALER DOESN'T STOCK Texas Crystals,
order direct and send us tos namg

RUSH YOUR ORDER NOW TO

WTEXAS CRYSTALsﬁ

Div. of Whitehall Electronics Corp. Dept. R-43
1000 Crystal Drive, Fort Myers, Florida Ph. WE 6-2100

l FOR SHIPMENT VIA FIRST CLASS MAIL AT NO EXTRA

COST ATTACH THIS ADVT. TO YOUR ORDER!

NEW 1963 TWO-WAY RADIO

3 TRANSISTOR TRANSCEIVER

CITIZENS BAND £

Hams. Humnters, Rang
ers, Construction. Farm-
ers. Boating. Sportsmen

It's a4 genuine rugged
transistor  factory-wircd |
walkie-talkie at a pleas-
antly  low  price. Has
sensitive  super-regenct
ative receiver and crys
tal-controlled  transmit
ter with maximum legal
power citizens band
transceivers, built in
2157 speaker. Remov-
ible  whip antenna. 5§
sections. extends to
20”7, Attractive durable
steel case 6 x 233 x 114",
Compact hand held unit
Fully guaranteed. Ship
ping welghl 15 oz. Mfg
in US.A,

WARREN ELECTRONICS CO.

89 Chambers St., Dept. B, N.Y_ 7, N.Y. W0 2.5727
No C.0.D. Send Check or Money Order |

Only 3] 350 each

Wwith 9V Battery, plus
75 cents for shipping
and handiing

e

The 315A is an efficient con-
verter for non-critical installa-
tion with home or auto sets,
Available In two ranges. 26-54
or 115-170 MC. Tunes 12 MC in
low range 30 MC in high range.

Specify range. S l 4 95

313A/T same as above but for use with
small AC-DC table sets delivers audio.
$14.95
Order today or send for free catalog on full line
of converters and receivers for every application

KUHN ELECTRONICS
CINCINNATI 17, OHIO

USE YOUR CAR RADIO AERIAL FOR C.B.T00!

Long Unsnghily Expenslve Whips Not Needed!
XEE ME OR BETTER RANGE
BAND RADIO and works
radio aerial <dme timne with
or interference! STALLS IN 5
! Inctudes cla 1.on base loading
, eflicient shielded series tuned
||l|’ll0xlnﬂ‘ Cll(‘\llt with cables and plugs.
Just plug in and talk. NET USERS PRICE
$9.95 complete postninl—ORDER DIRECT
see wvour distributor or write for circular
GUARANTEED PERFORMANCE.
WESTERN RADIO CEW-4 KEARNEY, NEBR.
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operates on 117-volt a.c. with separate d.c. power
supplies for 6- and 12-volt mobile operation
available as optional equipment.

There are nine crystal-controlled transmit and
receive channels, a continuously tunable receiver
covering all 23 (B channels, noise limiter to
reduce elfects of ignition and similar interfer-
cence, TVI traps, and maximum permissihlc B
transimit power of 5 watts plate input with 3
watts output or better.

SHORT-WAVE RECEIVER LINE
The Hallicrafters Co. has recently introduced
3 a line of “World Range” short-wave radio
receivers. featuring walnut cabinets designed to
blend with virtually any living room, den. or
recreition room  decor.

The Models WR-1500 and WR-1000 have three
shovt-wave bands as well as an extended-range
local broadcast band. The WR-1500 also covers
the long-wave navigation and weather band.

Both models feature bandspread tfor vazor sharp
slide-rule dial,

tuning. headset jack for private

listening, and b.f.o. for code reception. In addi-
tion, the WR-I5300 oflers a special jack for cou-
nection to an cxisting hi-fi system. Short-wave
bands on the WR-1300 range from 1.6 to 31 mc.,
on the WR-1000 they range from 1.6 to 30 mc.

TUBES FOR MOBILE APPLICATIONS
3 Tung-Sol Electric, Inc. has announced the

development of two new beam-power pen-
todes with increased output 1atings to 40 watts.
Designed as v.f. power amplifiers and oscillators

EEARS

FOWER FFENTORE

at frequencies up to 175 me., the Type 8149 is
a single-ended T-12 compactron design and the
Type 81530 is a double-ended T-12 compactron
design. Both types feature a center-tapped heater
so that they may be operated [rom cither a
three-cell or a six-cell storage battery system.

Suitable for mobile communications applica-
tions in class C telegraphy or telephony opera-
tion, they are rated for ICAS.

DIGITAL TELEMETRY SYSTEM
Gulton Industries, Inc. is now marketing a
3 solid-state digital telemetry system as the
“Veradat.”

Used in applications where data must be
gathered at a central control station from many
remote locations, the new device can be main-
taincd and operated by relatively unskilled per-
sonncl. The modular, transistorized unit is
constructed of 242”7 x 8”7 plug-in printed-circuit
modules, facilitating maintenance and provi(lin;:J
for future equipment modification.

The instrument can accept inputs from scn-
sors which measure temperatuve. thickness, flow,
strain, force. angle. sound, liquid level, or any
other mecasurable parameter which can be con-
| verted into a voltage or current. Models are

available with up to 32 analog data inputs per
transmitter and up to 16 transmitter stations (312
data input points) per recciver,

SPURIOUS RADIATION DETECTOR
Barker & Williamson Inc. has introdueed a
3 new instrument for detecting harmonic and
spurious radiations from radio transmitters. The
Model HST Harmonic and Spurious Totalizer is

for use with between 2

transmitters operating
and 32 mc. It measures harmonic and spurious

radiation me. Undesirable emission

can be detected within a

up to 90
63 db below carvier
matter of minutes.

The unit was especially designed {for applica-
tions in radio communications stations where
periodic checks are made on transmitters for
spurious radiation.

3

FIVE-CHANNEL CB UNIT
Cadre Industries Corp. is cunrrently introduc-

ing a five-channel, transistorized CB wans-
ceiver. the Model 515,

Modular construction of the transmitter. re-
cciver, audio section. and power supply permits
compact packaging and extremely low current
drain. Built-in specech limiting. sguelch. auto-
matic gain control. and noisc limiting prosvide

good range and clarity.

Included are a.c. and d.c. power cords, a
mounting bracket, and special dynamic micro-
phone. The unit is housed in a charcoal and
silver cabinet which measures 11127 MZEE

5147 and weighs 6 pounds.

Concord Electronics Corporation has just in-
39 troduced a 9-transistor CB transceiver, the
Model TG-093. The unit transmits on normal
CB frequencies with the maxinum 100 mw.
power inpur allowed by IFCC regulations for
license-free service.

A separate a.c. accessory is available, permit-
ting the transceiver to be operated as a base
<tation from house current. T he unit comes with
two plug-in crvstals for transmitting and receiv-
ing on CB channel 9. Crystals for other Ive-
quencies are available. The unit comes complete
with genuine leather carrving case for both
transceiver and antenna.

CB TRANSCEIVER

MARINE DIRECTION FINDER
4 Bendix-Marine has added the “"Navigator

410 to its line of radio-direction finders.
Billed as the smallest direction finder available
with the consolan-beacon. broadcast. and marine

o

bands, the new unit measures only 8”7 x 5”7 x
216”7 and weighs just 2V2 pounds.
Incorporating 8 trausistors. the unit can be

used as a pelorus for the taking of visnal bean -
ings on points of land. Sights are hinged at
cach end of the rotatable loop. and the azimnth

ELECTRONICS WORLD



is engraved on the top of the shock-resistunt plastic case. Power is supplied
Inv four Hashlight battevies. No external antenna is needed and a nul-
meter s used o sharpen the bearings.
CITIZENS-BAND TRANSCEIVER
Regeney Elecvonics, Inc. has developed a “Range Gain' transceiver
4 incorporating double-side-band  reduced carrier civcuitvy which the
3 company claims pro-
vides four times the
coverage of previous
CB ounits,

In addition. the new (
wiit provides 2% orvs- ARE YUU CASHING-IN

'
——
tal-controlled  chan-

nels {or transinitting UN THE PRUFITABI-E H

and  reeciving.  four-
S [ 2-WAY RADIO SERVICE BUSINESS ?
ter with 1wo seales, a .

meter which  ¢lows

red on transmit, illuminated channel selector for alt 23 channels. antenna- % Motorola will train you for this rewarding, elite profession
matching adjustient for resistive antenna loads of 80 to 75 ohms. {our % Send for our FREE EVALUATION EXAM. Prove to yourself that
simple function-switch seatings, and built-in power switch which activates you are ready to learn FM 2-way radio servicing

aumversal power supplv.
Opportunities in 2-way radio servicing are virtually unlimited.
M Just one of the hundreds of successful Motorola Service

.MICFOWAVE REFLECTOR_S . Stations writes, ''we would be pleased to interview any graduate

42 Rohn Manufacturing Co. has entered the microwave passive-retlector of your school that has received some training in 2-way radio
market with a new type of reflector made of Reynolds aluminum maintenance. We are an established firm, 10 years oid, with
mnterlocking extrusions., a promise of expansion governed by our ability to obtain com-
e company is now offering the reliectors in three sumdard sizes: petent technicians.” M Get all the facts today. There is no

o8 feets 8 % 12 feet. and 10 x 15 feer. Alladuminum, the vellectors in obligation and no salesman will call.

these sizes weigh approximately 140, 280, and 138 pounds respectively. - —_—— B T P —— t

I'he extrusions can be shipped knocked-down to the erection sice and MOTO_ROLA TRA'N'NG |NST|TUTE

sipped together and assembled in the field, 4545 West Augusta Blvd. » Chicago 51, Illinois » Dept. AEF313

I }

MANUFACTURERS' LITERATURE R 2 20 o |

t [ Send full details on Home Study Course on FM 2-way Radio |

INDICATING LIGHTS | Servicing '

4 General Etecuric Company has issued a four-page bulletin (GEA-7366) : O E?C'L‘;’S’Ze details on how you can help me prepare for an FCC =
which describes its new line of CR105 I'vpe € square indicating lights 1 ° 1
designed to blend with equipment of modern appearance. : Name —_ e ~——-Occupation_____ =
Covered ave full-voltage and tanslormer forms for use on motor control ’ Address :
centers, operitor panels, consoles, control desks and for panel building, i 1
clecironie, and instrumentation fields. L__Eitl o Zone ﬁt:te_ ____________ A

'he bulletin includes assembly details. illustrated  installation and ClRCLE_NO. 135 ON READER SERVICE PAGE

o

NOW!
AVAIL:
ABLE

! Car-radio HF-stage semiconductors that will last nearly a lifetime

From Toshiba, one of the world’s leading manufac-
turers of semiconductors, come 2 transistors and 1
diode especially designed for use in high-frequency
car-radio circuitry. Their high sensitivity assures
clear reception of distant stations and static-free
performance in modern cities. They are manufactured
under the strictest system of quality control—so
uniform that characteristics can be guaranteed. In
designing them special attention was paid to make
them immune to shock and vibration—they are built
to last nearly a lifetime.

2SA29: Ge. PNP drift transistor for HF and IF

amplifier
28A72: Ge. PNP drift transistor for HF amplifier
and converter
IN60: video and FM detector

Increase the performance and dependability of
car-radio circuitry with TOSHIBA semiconductors—
respected for their quality and reliability by designers
and engineers around the world.

Send for FREE CATALOG, with helpful, comprehen-
sive data, including specifications, suggested appli-

cations, etc.

Tokyo Shibaura Electric Co., Ltd. Tokyo, Japan Quality Since 1875
WRITE TODAY TO

MITSUI & CO., LTD.

Second Machinery Department Toshiba Electronic Sales
530 Fifth Avenue, New York 36, N.Y.

OR TO THE OFFICE NEAREST YOU: MITSUI & C0. (CANADA) LTD., The Board of Trade Bldg., Suite 802, 11 Adelaide Street West, TORONTO 1, ONTARIO, CANADA. MITSUI & CO.,
LTD., 510 West Sixth Street, LOS ANGELES 14, CALIF. MITSUI & CO., LTD., Room 1240, Board of Trade 8ldg., 141 West Jackson Blvd., CHICAGO 4, ILLINOIS. MITSUI & CO., LTD.. Room
735, Texas National Bank Bldg , 1300 Main Street, HOUSTON 2, TEXAS. MITSUI & CO., LTD., Room 304, Merchants Exchange Bldg., 465 California Street, SAN FRANCISCO 4, CALIFORNIA.
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NO FREE premiums
NO PRIVATE labels
NO ineffective liquids

| or carbon tet

ALL YOU GET IS
GENUINE

QUALITY

o formulas developed by chemists
e 14 years of recognized feadership

BEWARE OF
CHEAP
IMITATIONS
INSIST ON
NO-NOISE

| * VOLUME CONTROL and Contact Restorer
I o TUNER-TONIC for all tuners including wafer type
I * FORMULA EC-44 for all electrical contacts

PLUS, FREE with all No-Noise produds 5" plastic
ex!endev push-button assembly for pin-point appli- I

cations. Does not cause shorts!

ELECTRONIC CHEMICAL CORP.

B13 Communipaw Ave y 4, M.
CIRCLE NO. 115 ON READER SERVICE PAGE
atllidd £l EADERES L .

Jarsey ¢

AMERTRAN PLATE TRANSFORMER
grimary 105-125 AC. 60 Cé Ssecondary

00.0- v. 0 MA
130wy priee V1 AC .$75.00
e I

FILAMENT TRANSFORMERS
All 110 VOLTS—60 CYCLES unless noted

Price

Scc. 6.3 V. 4 A, 1.75 | Sec. 6.3 V. 10 A. 2,50
Sec. 6.3 V. A S Sec. 6.3 V. 25 A. 4.75
Scc. 12, . ‘% 2.95 4
Scc. 6.3 VS A, 6 v 10 ry v .5 P
Sec. 5 52 Amps (16 KV ins) ... .. 517.95 4
210 Pri. 60 Cy. Sec. 1.6 v 1100 am, $18.95

6 VOLT DC 3PST—N.O.. ... ... .c.turannn
12 VOLT DC DPDT. . 5 5 o

110 V. AC SPDT Plug.ln
110 V. AC 4 PDT 15 Amp Cont.
Sens. 11,000 Ohm Coit 1 Ma. Adj.

SILICON RECTIFIERS

l;(l)\é (s:gge“;\t sPng; PIV Current Price
a . 400 2 Amps 1.00
S 200 500 Ma .30 0 2 e
10 15 Amps 1.50
300 500 Ma .s0 b
d 200 15 Amps 2.75
750 500 Ma .90 S
200 750 Ma 130 | 400 15 Amps 3.75 ¢
300 750 Ma .50 ) S50 50 Amps 3.50
100 2 Amps ‘35 | 100 S0 Amps 4.25
s 200 2 Amps .55 1 200 S0 Amps s.00
BRAND NEW OIL CONDENSERS
§ 50 MFD 200 VDL 4.30] 2 MFD 000 Ve 1.50
2 MFD 600 VDU  .50| 4 MFO _ouo Vibe 3.50 4§
3 MFD 500 VD¢ .60 6 MFD 2500 VDC 5.50 4
4 MFD 600 Vi 2 MFD 4tou VD 6,25 4
5 MFD 600 VDO 3 MED 4000 VIIC 8. 95 P
6 MFD G600 VDC 4 MFO 4000~ 12 P-
> 8 MFD 60U VIIC 1 MFD 5000 VDC a. 50 4§
¥ 10 MFD 600 VIPC 2 MFD 000 VIC 8,50
d 12 MFD 600 VDO 4 MFD 6000 VvDC 15 95 4
1 MED 1000 VIXC 0| .5 MFD 7500 VDC 2.95 4
> 2 MFD 1000 VDhO 1 MFD 7500 VEiC 6.93
4 MED 1000 VIC 1.35] 2 MFD 7500 » 17.95
8 MFD 110 VI'C 1.95) 2 0
10 MFD 1o V¢ 2,50 2
12 MFD 1000 VIO 2,950 1
1 MFD 200 VDIC  .45] 2
1 MFD 1500 Ve 75| 1
4 2 MFD 1500 VI 1.10] .5 $
4 4 MFD 1500 vie 1.95] 1
4 8 MFD 500 VIC 2.95| 10 MFD o0 A 1.95
4 1 MFD 2000 ¥D¢  .85] 3 MFD 1000 VAC 1.95
y
4 SPECIALS
5 9 FT. RG11 /U with 2 PL259 Plugs
4 VACUUM SWITCH GL1S21. . ... ....... 4

BC 442AM ANTENNA BO .
21/” Meter 100.-D.100 Microamps. .
0-365 MMF VARIABLE CONDENSER 1/4’ Shaﬂ 75¢
NATIONAL BM2 VERNIER DIAL SCALE 0-100.

215" 0-100 MICROAMP METER

PEAK ELECTRONICS CO.
66 W. Broadway, New York 7, N. Y., W0-2.2370

CIRCLE NO. 137 ON READER SERVICE PAGE
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wiring instructions. dimensions and ordering in-
formation. and a section on wavs to display
legends, svmbols, and instructions.

PANEL INSTRUMENT DATA
4 The Triplett Electrical Instrument Company

has announced publication of its panel-meter
catalogue No. 21-1. New products introduced
include the slim. modern-stvled 420-R0 and the
latest edgewise 420-E panel meters.

The catalogue provides complete information
for ordering. with ranges. prices. special items.
and full technical data on cach of the basic
styles in the complete line.

&

ASSEMBLY TOOLS

Techni-Tool, Inc. is offcring copies of its
24-page brochure entitled “Micro-Miniature
Assembly Tools™ which provides information on
the latest in predision clectronic pliers. super-
fine Gweezers. and other items essential to the
aerospace industry.

Over a hundred stock items. available on im-
mediate delivery. are included in this fully il-
lustrated  publication.

SPECIAL SALE CATALOGUE

Radio Shack Corporation has just rcleased
46 a special 160-page sale catalogue which lists
a large sclection of the firm's “Realistic” line
of hi-fi components and test cquipment, records
and  pre-recorded  tapes. radios. phonographs,
clectrical accessories, and elecironic components
for the hobbyist.

4]

bulletin,
engineering
of molded.
pacitors.

Graphs and charts have been used wherever
practical to facilitate application of these capaci-
tors. Complete listings for both commercial and
military units are included.

MOLDED MICA CAPACITORS
Sangamo Electric Company is distributing
copies of its new 12-page mica capacitor
No. 2320, which contains complete
information on an extensive line
wire-lead type. mica diclectric ca-

LIGHT-MEASURING
Veston Instruments and Electronics Division

.
48 has issued a four-page data shect corvering
an extensive line of light-measuring instruments.

Among the units described are sightmeters.
illumination meter: footcandle mcters.  and
footlambert meters for applications by industrial
safety engincers. lighting enginceers. public utili-
liesllilnmng othe Specialized instruments for
measurement of TV studio illumination and for
sunlight illwmination  studies are among the
units described.

4

seven-step
capacitors,
d.c. units in
lI'he chart’s main
circuits,  temperature

INSTRUMENTS

SELECTION CHART
Cornell-Dubilier Electronics Division has just
issued a 177 x 227 wall chart showing 2
specilying  procedure  for MIL-C
These capacitors are fixed paper- onl
hermetically scaled metallic cases.
table shows terminal types,
characteristics.  voltage.
capacitance. and capacitance tolerance for cach
of the 17 illustrated case stvles. Ten additional
tables. graphs. and diagrams augment the main

table.

Kin-Tel Division has issued a two-page bul-
5[] letin entitled  “Poolside TV Installation™
which provides iltustrations and details on the
installition and nse of the firm’s 20/20 closed-
circuit 1TV systew at a ranch home to observe
the pool and front door through the home tele-

CCTV APPLICATION DATA

visdon set.

CONDENSER MICROPHONE DATA
B & K Instruments, Inc. has announced
5 publication of a 12-page technical brochure
on its Series 4131/6 precision condenser micro-
phone and accessory cquipment.
The brochure contains a detailed deseription
of the microphones and theiv cartridges. It de-

scribes the units. individual calibration. free-ficld
corrections. a wide range ol cathode followers.
and arrangements for measuring. recording. and
analvzing sound. CGomplete specifications are in-
cluded.

HI-FI SPEAKER SYSTEMS
50 Acoustic Rescarch, Inc. has issued a cata-
loguc describing the performiance of diflerent
models of its speakers in both technical and non-
technical terms. Also deseribed are the company s
turntable and two books on high fidelity pub-

lished by the firm.

53 Precision Equipment Co. has published a
refcrence table for engineers in wall-chint

form which includes such common conversions

as inches to centimeters or watts ta horsepower

as well as conversions less casy to locate

in reference sources.

ol

CONVERSION-FACTOR CHART

mens

TESTING PARAMETERS
Surprenant Mfg. Co. has issucd the first of

its new series of “Service to Imdustry™ bul-

letine under the title “bDiclectric Testing Par-
ameters.”
Designed Lo assist  quality-control engineers

and inspectors in the correct use of their dielee-
tric iigh-voltage-testing equipment. the publica-
tion is specially tailored to the needs of military
and industrial users of wire and cable products.

FM STEREO BOOKLET
JFD Electronics Corporation has published a

booklet A Guide to Better FM Sterco Perform-
ance” which is being distributed through the
firm's franchised antenna distribuiors.

The buoklet explains the reasons why an I'M
sterco-cngineered outdoor autenna is vital for
properly balanced and separated sterco. 1t also

clarifics the reasons why the multiplex sub-
carrier will not be strong cnough to lock in
the receiver’s multiplex circuits il the signal and

receiver input is inadequate because of an in-
cfficient antenna svstem. A

PHOTO CREDITS

Page Credit
24 ..., . .Heath Company
26, 66 e 5 ....Fisher Radio Corp.
29,30 (lefty ... IBM
30 (right) ....... ... ...Burroughs Corp.
31 ... . Bank of America

Rodlo Frequency Laboroforles Inc

40 (top), 42

40 (bottom) ............. .F. W. Bell, Inc.
46 ... Ford Moter Company
48 (top) . .. Polytronics
48 (center) ..... P Communications, Inc.
48 (bottom) ......... .. o Metrotek
68 ..........Radio Corporation of America
A 50806 60ama0a 00 Instrument Systems Corp.

Answer to Electronic

Crosswords
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(Continued from page 51)

Simplified Audio Matching ,
|
!

PA.
ampLiFier | 1 A

[

Fig. 7. Using the match box to adijust
level in one speaker, without mismatch.

threc are dispersing sound over larger
areas. The output level is too great at
the odd speaker.

Impedance of the latter can be
stepped up and signal to it stepped |
down with the arrangement in Fig. 7. |
Selecting the pairing of windings t]mtl
will produce the desived level is a sim-
ple matter of rotating one switch, per-
haps two. An L- or T-pad could be used
instead as an attenuator. The point is.
however, that such resistive networks
involve power losses. Where manv are
used i a svstein, accumulated losses
become uneconomical, mandlaling the
use of w more powerful main amplifier. |
Transtormer matching avoids such |
losses.

Anyone who tries the technique sng- |
gested may find that one good thing
leads to another. He mav decide that |
two or more match boxes can clear up |
nearly any sound-distribution problem |
he might run into. A '

Ifat

““The WHAT doesn't work on your TV set?"

April, 1963

FLYBACKS?

MERIT Can Supply

Your Complete Needs!

The Merit line (Catalog 810) containg
more than 200 {lyback transformer units
-— all of them originally designed to be

exact replacements ... however these

exact units can be used in many other
TV receivers with slight modification.

MERIT FLYBACKS
ARE DESIGNED AND BUILT
FOR EXTREME
HIGH VOLTAGE APPLICATION.

Merit Insures Minimum Field Returns!

YOKES?

MERIT yokes afford

broadest application!

Over 40 different tvpes. .. listed 1,413

times in Counterfacts, covering 2,873

different chassis...used in 14,964

models!

MOST MERIT YOKES
ARE EXACT REPLACEMENTS.

COMING SOON!

Merit's 1963 General Catalog and
Replacement Guide — Tested Elec-

tronic Components for Television -

Hi-Fidelity - Auto Radio - Home Radio
Request Yours Now ——

Specify Form 830

COIL and TRANSFORMER
CORPORATION

VN

(YWhierst
N T

MERIT PLAZA * HoLLYWDOD, FLORIDA

CIRCLE NO. 132 ON READER SERVICE PAGE
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AN/ART-13 100-WATT XMTR
11_CHANNELS
200-1500 Kc

2 to 18.1 Mc

Comptete with Tubes

\utotune  Arcraft dra vitter.  AM
a :

« 10 nick chunge of ten preset chan
ar mamtal tuning \peecn mnplmer,cllpper uses
v magnetie mike. Highly stable. highly ac-
VO, Built _in Xtal controlled  calibrator.
dulate 813 in fina 10 907, elass B

A Iteal “*HOT'" Ham buy at our 10w price!

AN/ART-13 XMTR. as above. LIKE NEW. checked
out, guaranteed to be in perfect 51 19.00
WOFKINE Order - . .. ...« oe oot -

0-16 Low Frca. Osc. Coll ior AR 7.85
24V Dynamotor for AR 11.95
Same as abave less e - 39.50
We carry a complete line of re o for ahgve.

5 tuning unit ranges. High precision lab instru-

ment. Input 115 V60 cv. Like New ... $79.50
Tuning Units TN16. 17 18 each ...... $39.50
Tuning Unit TN19. Brand New . .. ... .. $89.50
Tuning Unit _TUS4 __ . . _ . . . .$149.50

ALV LAV

v

IMPORTERS —EXPORTERS

We specialize in the export of military surplus
electronic equipment:

ge. we have

x'n\ elec\uonu eiq\lx, ent mode for World War
. and later
IF YOU DON'T SEE WHAT YOU WANT HERE.
WRITE US YOUR NEEDS. LET US QUOTE ON
AMY GOV'T SURPLUS ELECTRONIC EQUIP-
MENT YOU SEE ADVERTISED ANYWHERE.
ELCOMED.
<hinping is mane Aairectly from
NY( to Tive vou cubstantial
ne o’

QSEND FOR LAYEST FREE G & G BULLETIN OF
:SURPLUS MILITARY ELECTRONIC EQUIPMENT.

LAV ALN N NN NN NN

ALV

C&\“M\\\\\\\\“\\\\ 022239

AN/APR.4 RECEIVER only, 38 to 4000 Mc in §

NAVY AIRCRAFT RADIO RECEIVER
\l B ¢RYV 4B6151—190 to 9050 Kc
4 bamds, 6 Tube Suberher com
nunu ations receiver. wi (\ 10: al .uu
renote tuning, hand o

r-—-

ind hroad tuning., AV w Hluml
nated dial, Camplete with tubes and
dynamotor 0
BRAND NEW $ N

Pwr Supply 110 V. AC, Wirerd 14,95
é\‘ll ﬁccvssunes for ARB Recciver in
OC|

FAMOUS BC-645 TRANSCEIVER
15 Tubes 435 to 500 MC

Can be modified for 2-way
commmumication, voice or
code., on ham band 420-450
mec. citizens radio 460-470
me. fixed ami mobile 450

480 me. television
mental 470-500 9
tibes (tubes alone worth
more than_sale pnce'). 4
7F7., 4—7H7, 2—7E6, 2—

experi-
me 15

6F6, 2—-955 and 1-WE-
16A. Now covers 460 to
190 me.  Brand new BC-845 wtih tibes. less power
supply in tory carton
Shipping weight 25 1bs. SPECIAL!. .. l SI 9 5 l
PE.101C Dynametor, 12/24V input...... ... . 57 95
UHF Antenna Assembly. . . ... .... 2.a5
Complete Set of 1o Plugs. 5.50
CONLrol BOX . - . ..o ovh e 2.25
SPECIAL “PACKAGE’ OFFE
BC-645 Transceiver, Lynamotor and all xccessonu
above. COMDPLETE, BRAND NEW, 0
While Qtocks Tast., .. .. ... ... ... ... v

ARC-3
RECEIVER!

Complete

comriste  [$1Q95

Tubes EXxc.

used ......

Like NEW -$2

Crystal- conxrolleu 17- lul)e superhet. tunes from
100 to 156 iM., on any pre-selected
channels. 28: volt ‘DC power mnut Tubes 1.9002.
6- 1-12SH7. 3-125G7 001, 1-12HS&.

2- 12SN7' 1-12SL7. 1-12A6
110 V A.C, Power Supply Kit for above 15.00
Factory Wired and Tested . . . . . .. .. .. 19,95

ARC-3 TRANSMITTER

Companion unit for ahove. tunes
any 8 pre-selected channels
t Ie«l

100 to 156 JMC on
es. erystal con-
provides 1one nxce madulation Z8Y

Complele with all
d-ssu L-125HT. 1-895, $1895

LORAN APN-4
FiNE QUALITY
NAVIGATIONAL EQUIPMENT

Determine exact geographic positicn of your boat
or plane. Indicator and receiver complete with all

tubes and crystal
INDICATOR ID-6B/APN-4, and RECEIVER R-SB/
APN-4, complete with tubes, Exc. Used, checked

out, guaranteed to be

in perfect working order .............. $79.50
BRAND_NEW aifas in. . aiebie 8 aemned caid $99.50
Receiver-indicator as above, BRAND NEW$88. 50

Shock Mount for ahove ,................52.

INVERTER POWER SUPPLY for above APN-4. INPUT
24V DC @ 75 A. OUTPUT: 115V AC @ 10.5 Amps.
800 cycles. Complete with two connechng plugs
BRAND NEW ........c..uuuenin..n .$49.50
12.Volt Inverter Power Supply for above APN4
Like New. P.U

We carry a complete line of spare parts for ahove

B o e e
LORAN R-65/APN-9 RECEIVER
& INDICATOR

Used in ships and aircraft. Deter-
mines position by radio signals from g %!’3
known xmitters. Accurate to within
1% of distance. Complete with
tubes and crystal. Exc. Used, checked
out, guaranteed to be in perfect working order.
$104 50. Used, less tubes, crystal and visor, but
With 3BP1 C.R. tUDE ... . . ».oveernnoes $29,50
{NVERTER POWER SUPPLY for ahove APN-9. INPUT:
24 V DC. QUTPUT: 115 V AC. 800 cy. NEW $49.50
12.V. Power Supply for APN-G, like New P.U.R.
Shock Mount for abhove .
Circuit diagram and connecting plugs available.
We carry a complete line of spare parts for ahove.
S P

LORAN APN/4
OSCILLOSCOPE
Easily converted for use on

radio-TV service bench.

LII\IAEdNEW! éess tubes. but
including 5” Scope, |€14 &0
type 5CPI only ...... IM[H

APR-5A UHF RECEIVER

The AI'R-3A is a superhet receiver with 2 frequency

tzes: (1) from 1000 to 3100 megacyeles, (2) from
;(ml) to 6000 megncyeles continuous by means of in-

rehangeable ml\u: using @ single dizl tuning con-
nﬂ Tt haes T.F. hand w u|(h of 30 mega-

les cventer. (7]“!![9\ from &(G-115 V. 1 phase.
;n 2600 c¢ycle Variable [.F. gain hy use of i pot.
Use for frequencies above 1000 megacveles 1o sup-
plement range of APR-1 receivers. Like $69 50
New. with all tubes o § 4 .

ACCESSORIES for BC-603, 683 RECEIVERS

EXTRA ST OF 10 TUBFS FOR ABOVE brand new
m original hoxes . ... ... s $3.95

12 or 24V Dynamotor for A

Exe. Used $4.25. .. .. .. ... ... Brand New $5|50
AC POWER SUPPLY FOR BCGO3, 683

Interchangeable, replaces drnamoto: ftas  On-Oft

Sawiteh. NO RECV. R. CHIANGE NEL HED Provides 220

VDC @ 80 Ma. 24VAC @ 2 AmMDS . .....-. $12.

Complete 240~pnge TFechnical Manua| for BC-603,
.15

BC 604 TRANSMITTER-—Companion unit for BC- $8 95
03 Revr. above. With all tubes. BRAND NEW
4 Section Antcnna for BC.604, 684 Yransm-ners
Complete with mounting base. BRAND NEW. .$4.95
Wi ry a complete line of spare parts for above.
ARC-S5,T-23 TRANCMITIER o0 150 M6 ¢., includes
tubes: 2 8‘3 A, 2-1625. BRAND \I-\V, $2'
wlth tube 5
Excellent Ueed less tuhe
ARC-5/R-28 RECEIVER.
156 Mc _in - tal
tubes BRAND

.$5.95

2-meter <uperhe( 100
cixannel . complete with l()
i

ules 6.50
E\(‘ollont Used. with tubes. .
—— R e TN, i E—— |
TG-5-B TELEGRAPH SET
Made for USA Avmy Signal Corps. A dandy little field
5 P communication, Stur me\ 1l container,

with hinged cov mplete with
v and headset. BRAND SEW
carrying casc with shoulder strap ..

—

BENDIX DIRECTION FINDERS
For commercial navigation on boats.
AIN26Y 150-325 Ke: 325-605 Ke: 3-4.7 Me.
Complete with tubes. dvnamotor $]9 50
BRAND NV

‘) it x(nner Control Box . .5 4.95
26C Heceiver 150-1500 Ke continuous
ing with 12 tubes and dynanoror. Used. 18.95
N26C Receiver as above, BRAND NEW . 27.50
20E Rotatable Loop for above. oo 4.95
Azimuth Control Box 2.95

——

SCR-274 COMMAND EOUIPMENT
ALL COMPLETE WITH TUBES

Tyne Description Used NEw
BC-453 Receiver 190-550 KC .$12.95 $14.95
BC 54 Receiver 3-6 Mc. . . 12.45 17.
55 Receiver 6.9 Me.......... 11.50 13.
5 to 3 Mc. Receiver Brand New ... .. ... $17.95
110 Volt AC Power Supply Kit, for ali 274-N ana
\m Receivers. Complete with metal $8 95
‘e, iNSUrUeLions . ... 3
Iv‘ cwr\ wired, tested, ready to operale .$12.50

SPLINED TUNING KNOB for 274-N and ARC-5
RECEIVERS, Fits BC-453, BC-454 and 490
others. only i

BC-929 3-INCH SCOPE

monitor and or hench
xmen:irv Contro.
1

~cope. Has
Tuhes: 23—

oltage req “ann ey

Complete \\Alh mho

BRAKD NEW o AL
Conver=ion instiu

1

LM FREQUENCY METER
Crystal calibrated modulated. Heterodyne. 125
Ke¢ to 20,000 Kec With Cahbx ation booh 558 50
Complete. Like New ... 2

BC-906 FREQ. METER—SPECIAL

Cavity type 145 to 235 Mc. Complete with antenna.
Atanual and original calibradion charts in-
cluded. BRAND NEW. OUR LOW PRICE .

8C-221 FREQUENCY METER

SPECIAL BUY! This excellent freqirency
standard is equipped with originat cal-
ibration Charts, and has ranues from
125 Kc 1o 20.000 Ke with Crystal enech
points in all ranges. Excel. Used witn
oricinal Cilibration Book. Crystal. and
all tables—LIKE NEW!

Unmodutated ... $72.50 Modulated
BC-221 1000 Kc Crystal Branid New.

TEST SEV 7S5-175 U.

heteradyne type unit 1

MCwW nsmitlers &

&5 1o Me, Power requ xnll\enl# 'iV

DO oand 135 VIDE. Exe. tond $26950
TS-170 ARN-5 TES|] OSCILLATOR. | (d e

o 1ed, crvetal cantrolled. for rre-|uun(|e~. 3
Mc.. 33R.6 .\IC..C and 335 Mec. I’o\ser input
VDC and 90 VDC. Less DBatteries. -

oM - s s oot e & e 54 $22.50

SCR-625 MINE DETECTOR
Complete portable outfit in origi- $2750

nal packing, with all accessories.
Brand New ......... 21

APR-1 Navy VIHF-UHF radar search Receiver.
SO Mc to 9530 Mc in 2 bands. BR D

TUNING UNITS [or above: TN1, TN2. TN3.
in stock

EE-8 FIELD PHONES

Talk as far as 17 miles!
Dependable 2-way
communication at low
cost! Ideal for home.
farm, field. Up to six
phones can be used on
one line. Each
phone complete
with ringer. Ori-
ginally cost govt.
S65.00 each.

Excellent Condition. checked oul, per-
fect working order,
with all parts. Each ..

Y AICROPHONES Checked Ouf, Perfect
EXC. BRAND
Maodel Description USED NEW
T-17D. .Carton Hand Mlke ........ 4

4 .
RS-38. . Navy Tyne Carbon Hand Mike 3.85. . .

HEADPHONES Checked Out, Perfect
cmlgnt BRA?ND

@9,
*a
~
[
-_ - e N . ..

WModel Description U

HS-23 . . High Impedance ...... $2.49 . .

#HS-33. .Low Impedance weep 2.69. 5

hs 20 .. Low lmn featherwt.). . . %0. .. 1.65
16 T1ion 2 unts) 3 7.95

TELEPHONICS 601) ohm Lo Impedance llL.-\L)

SETN. KR PER PAIR s

Cords, with P35 plux and JK26 Jack 99
Earphone Cushions for above—pair .50
A T WE G W WD P e ME @R S 0N I a8 = L)

MOBILE-MARINE DYNAMOTOR

Model DM3S

Input 12V DC Output: 625 V
bC @ Ma, tor press-to-
tatk |n(9rmlﬁen{

operation.

2.1 to 3 Me. Transmitter. Brand New . ... ... £12.9
BC-457 TRANSMITTER—-4-5.3 Mc. complete $9 75
with dll tubes and crystai, BRAND NEW >

Like NeW . .. ..t tnoncnnenn s $7.95
BC-458 TRANSMITT!R 5.3 to 7 Mc. Complete will
all tubes and cryvsal

BRAND

Like New L 0 in 0 THRE e 8 $7.95
T1S TRANSMITTER 3 m.c; $9 a5
all lm\es anil erystal.

Exc (L
BC-696 TRANSMITTER 3. 1 Me Complete with $‘|1 95
All Tubes & Crystal. Like New . .. 0
S NEW 5.95
as

RC-436 Modulator . .....
MD7 Modulator, Like New. .. ........... ...

Ne o
ALL ACCESSORIES A\/AILABLE FOR ABOVE

—_—
SCGHEMATIC DIAGRAMS [2F,mpst sauioment G5¢

Piease include 25% Deposit with order—Balance

C.0.D., or Remittance in Fuli. 50c Handling Charges
on all orders under $5.00. All shipments F.0.B. Qur
Warehouse, N.Y.C. All Merchandise subject to Prior
lSale and Price Change.
ST L L e

G & G RADIO SUPPLY CO.
Telephone: CO 7-4605
77 Leonard St. New York 13, N. Y.

shpg. wt. Ihs.
3RAND NEW ..... l$14 95|
OTHER DYNAMOTOR VALUES: Excellznt BRAND
Type laput Cutput Used NEW
DM.324 28V 1.1A 250V .05A 2.45 4.45
DM-33A 28V SA 575V .16A
28V 77 540V .25A  2.95
DM-34D 12V 2A 220V .080A 4.15
DM-36 28V 1.4A 220V .0S0A
DpM-37 25.5V 9.2A 625V .225A
DM-43 28V 23A 925V .220A
460V .185A
DM-53A 28V 1.4A 220V .080A
PE-73C_ 28V 20A 1000V .350A
PE-86 2BV 1.25A4 250V 050A
DM-42A DYNAMOTOR. Inxmr 12 v AMps.

output 515 V DC @ 215 Ma,
Ma. Wt. 38 lhs. BIIAND W,
nDM-37 DVNAMDTOR Tnput 25. DncC @
put 625 V DC @ 223 Ma. nn\\n NEW.

CARTER GENEMOTOR

INPUT: 5.9 V DC @ 32 Amps.
OQOUTPUT: 405 VDC @ .270 Amps. 8.95
BRAND NEW, special . . . .. . ...... .. $8.

INVERTER made by Bendix. INPUT: 24VDC @« 1

and IOJO V DC @ 280
$6.9

:u'h o o

Amp.. OUTPUT: 26 VAC 400 cvcles « 6 volt-
amps. .4 power factor. single phase. Tounted on
filter base. LIKE NEW ..$3.25

" 2 YOLT BATTERY "PACKAGE"

. Hr. Willard Storage
AModel < 1T

ibrato;
I—Qua—:
ALL BRAND NEW!

cel's i 1.4
Combinatinn Price $5|45
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ELECTRONICS MARKET PLACE

RATE: 60¢ per word. Minimum 1C words. June issue closes April 5th. Send order and remittance to: ELECTRONICS WORLD, One Park Ave., N. Y. C. 16, N. Y.

ELECTRONICS
ENGINEERING
AND INSTRUCTION

USED Correspondence Courses and Books sold and
rented. Money back guarantee. Catalog Free. (Courses
Bought.) Lee Mountain, Pisgah, Alabama.

ELECTRONICS! Associate degree—29 months. Techni-
cians, field engineers, specialists in communications,
missiles, computers, radar, automation. Start February,
September. Valparaiso Technical Institute, Dept. N,
Valparaiso, Indiana.

FCC LICENSE in six weeks. First class radio telephone.
Results guaranteed. Elkins Radio School, 2603C, In-
wood, Dallas, Texas.

’_‘DRA?T—ING._Reading Blueprints, Schematics. Send
$2.00 first lesson, complete home course $25.00.
Prior, Inc., 23-09 169 Street, Whitestone 57, New
York.""

ENGINEERING and Art Degrees earned through home
study. Electronics, mechanical, liberal arts, major ac-
counting. When writing specify course desired. Pacific
International College of Arts & Sciences. primarily a
correspondence school. Resident classes also available.
5719-C Santa Monica Blvd., Hollywood 38, California.

TRANSISTOR Course—Gain practical, broad knowledge
about transistors: Principles, Construction, Specifica-
tion, Application. Complete home study course. Indi-
vidualized Instruction. Licensed State of Pennsylvania.
;rtlale information. Price School, 2710 Laurel, North
ills, Pa.

RADIO éourse_only $14.95. Includes all tubes, parts,
tools, instructions. Write for full information. Progres-
sive “Edu-Kits"” Inc., Dept. 91E, Hewlett, N.Y.

WRITTEN guarantee pass FCC exam by maiTi‘Teaching
Machine'’ methods. Start 25¢ Academy, 3333 Midway,
San Diego, Calif.

ELECTRONIC explanations Superhetrodyne converter.
Description, component functions, servicing procedure,
$1.00. AJAN, Box 4154, Hamden 14, Conn.

FOR SALE

TV Tuners—Rebuilt or Exchanged $9.95 complete—
all types—fast, guaranteed service. Send tuner with
all parts to: .. 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 Electronics 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 Surpius Receivers, Transmitters, Snoop-
erscopes, Parabolic Reflectors, Picture Catalog 10¢.
Meshna, Malden 48, Mass.

CONVERT any television to sensitive, big-screen oscil-
loscope. Only minor changes required. No electronic
experience necessary. Illustrated plans, $2.00. Relco,
Box 10563, Houston 18, Texas

TNVESTIGATORS_ free —brochure. latest subminiature
electronic listening devices. Ace Electronics, 11500J
NW 7th Ave., Miami 50, Florida.

BEFORE you buy receiving tubes, test equipment. Hi-fi
components. kits, parts, etc....send for your giant
free Zalytron current catalog, featuring Standard brand
tubes: RCA, GE, etc.—all brand new premium quality
individually boxed, one year guarantee—all at biggest
discounts in America! We serve professional service-
men, hobbyists. experimenters. engineers, technicians.
Why pay more? Zalytron Tube Corp., 461 Jericho Turn-
pike, Mineola, N. Y.

SUPERSENSITIVE directional microphone picks up faint
sounds_at 300 feet. Detects sound through ordinary
walls. Easily built for $7.00. No electronic eiperience
necessary. |llustrated plans, $2.00. Dee Company, Box
7263-D, Houston 8, Texas.

FREE Catalog—name brand tubes 65% discount. phono
needles 80°% or more discount, phono cartridges.
picture tubes 75¢ inch, parts, parts kits. silicon and
selenium rectifiers, transmitting tubes, 7” T.V. test
tube $6.99, imported batteries, tube testers etc. Want
to swap or sell tube inventory? Send us your offering.
Arcturus Electronics Corp., Dept. Z.D., 502 22nd St.,
Union City, N.J.

TRANSISTORIZED Products importers catalog, $1.00.
Intercontinental, CPO 1717, Tokyo, Japan.

April, 1963

RADIO—T.V. Tubes Wholesale List. Lumar, Box 473,
West Hartford 7, Conn.

CANADIANS—Giant Surplus Bargain Packed Catalogs.
Electronics, Hi-Fi, Shortwave, Amateur, Citizens Radio.
Rush $1.00 (Refunded). ETCO. Dept. Z, 464 McGill,
Montreal, Canada.

MILITARY Discount-—Name Brands Free Recording Tape
and Stereo Handbook. Include Rand and Serial Num-
ber. Electronics International, Inc., Box 3066, Char-
lottesville, Virginia.

Save dollars on radio, TV-tubes, parts at less than
manufacturer’s cost. 100% guaranteed. No rebrands,
pulls. Request Bargain Bulletin. United Radio 1000-W,
Newark, N_J.

DIAGRAMS, $1.00. Specify make, model. Supreme
Publications, 1760 Balsam, Highland Park, Illinois.

BARGAIN prices on slightly used test equipment.
Send for free list and prices. Century Electronics,
352 Maple Ave., Westbury, New York.

MINI-stereo amplifiers $8.98. Send order to: Pantoja
Electronics, 68 W. 71st, New York 23, N.Y.

TRANS-NITION electronic ignition parts kit. Negative
ground $25.00, Positive ground $32.00. Coil, manual
Special $8.50. Manual $2.00. Anderson Engineering,
Wrentham, Massachusetts

ANALOG electronic computer heath, complete and
operational. For simulating and solving problems,
missie, aircraft, nuclear, automotive and other fields.
Send inquiries to Box 86, West Trenton, N.J.

CB transmitters $6.00. Other bargains, send 10¢ for
list. Vanguard, 190-48 99th Ave., Hollis 23, N.Y.

SELF-service console tube testers, reliable electronics
model #22 originally $149.00. Tests 900 tubes.
Locked storage for 600 tubes. Reconditioned—Ilatest
tube charts—$19.95 FOB |Indianapolis. Delmar Engi-
neering, 3606 Delmar Road, Indianapolis 20, Indiana.

REVERBERATION units, (Hammond) with transistorized
preamplifier, $22.95 postpaid, free details. Harvey
Organ Electronics, Box 268, Harvey, Illinois.

INTERESTED in new electronic musical instruments?
Send for free copy of *‘MoogMusic” to R. A. Moog
Co., Dept. I, Box 263, Ithaca, N.Y.

WANTED

CASH Paid! Sell your surplus 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.H.P., AN'UPM prefix. Also want
commercial Ham Receivers and Transmitters. For a
Fair Deal write: Barry Electronics Corp., 512 Broad-
way, New York 12, N. Y. (Walker 5-7000).

QUICKSILVER, Platinum, Silver, Gold. Ores Analyzed.
Free Circular. Mercury Terminal, Norwood, Massa-
chusetts.

ARMY Sets or Parts—GRC—PRC—FRR/URR—TCC—SB
—SCR—Send Listings—AQuick Cash. Anker Electronics,
1617 So. Main St., Box 26, Wilkes-Barre, Pa.

Rider's.

DIAGRAM manuals wanted. Sam'’s, Beitman,

1760 Balsam, Highland Park, Illinois.

TAPE AND RECORDERS

TAPE Recorders, HI-FI Componenis. Sleep Learning
Equipment, Tapes. Unusual Values. Free Catalog. Dress-
ner, 1523 EW Jericho Turnpike, New Hyde Park 10, N.Y.

RENT Stereo Tapes—over 2,500 Different—all major
labels-—free catalog. Stereo-Parti, 811-G, Centinela
Ave.. Inglewooa 3. California.

SELF-Hypnosis. New concept teaches you quickly by
tape or LP-record. Free literature. McKinley Publishers,
Dept. T6, Box 3038. San Bernardino, California.

SAVE 30% Stereo music on tape. Free bargain catalog/
blank tape/recorders/norelco speakers. Saxitone, 1776
Columbia Road. Washington, D.C.

4/TR Stereo Tapes — bought, sold, rented, traded!
Bargain closeouts! Catalog/COLUMBIA, 9651 Foxbury,
Rivera, California.

TRANSPORT, without belts, pulleys, levers! Details—
Dolfar. Preston, Littleton, Massachusetts.

HIGH-FIDELITY

DISGUSTED with “Hi" Hi-Fi Prices? Unusual Dis-
counts On Your High Fidelity Requirements. Write.
Pé?é 4Ellggtromcs, 120 Liberty St., New York 6, N, Y.

PRICES? The Best! Factory-sealed Hi-fi Components’
Yes! Send for free catalog. Audion, 25T Oxford Road,
Massapequa. N.Y.

RECORDERS,—Components! Free wholesale catalogue!
Carston, 125-R. East 88, N.Y.C. 28.

INDUCTORS for Crossover Networks. 118 types in
stock. Send for brochure. C & M Coils, P.0." Drawer
1147. Huntsville, Ala.

LOW, LOW quotes: all components and recorders. Hi-Fi,
Roslyn 9, Penna.

WRITE for our low quotation on components, recorders.
Hi-Fidelity Supply. 2817-YC Third. N.Y.C. 55. o
KITS buitt—any kit built for 20% of kit price. Kits,
P.0. Box 741, Boston 2, Mass.

REPAIRS AND
SERVICING

TV Tuners Rebuilt and Aligned per manufacturers spe-
cification. Only $9.50. Any Make UHF or VHF. We ship
COD Ninety day written guarantee. Ship complete with
tubes or write for free mailing kit and dealer brochure.
JW Electronics, Box 518, Bloomington, Indiana.
TV TUNERS rebuilt or exchanged, $9.95. Fast, guaran-
teed. Complete crystal alignment. Valley Tuners, 5641
Cahuenga, Nortuollyw%galif.
MULTIMETER repairs average $7.50 by Bigelow Elec-
tronics, Bluffton, Ohio. Free mailing pack.
TELEVISION repairmen! Sensational new customer-
%ettfer! “TV Master': Keylon, 2135 Elsinore, L.A. 26,
alif.

RECORDS

RARE 78's. State Category. Write Record-Lists, P.O.
Box 2122, Riverside, Calif.

GOVERNMENT
SURPLUS

GOVERNMENT Surplus Direct From Government. Jeeps
$264.00. Radios $2.53, Typical Prices. Guns, Type-
writers, Cameras, Tools, Thousands More. Amazing
Low Prices. How, Where To Purchase, Merchandise
Available, Etc., Only $1.00 To: Surplus, P.0. Box 50512,
Dept. R, New Orieans 50, Louisiana.

JEEPS-—$223.83, Transmitters—$6.18, Typewriters —
$4.15, Receivers—$5.65, Oscilloscopes, Multimeters,
Speakers, Walkie-Talkies. Typical government surplus
prices. Exciting details free. N.Y. Enterprises, Box
402-B3, !amaica 30. New York.

GOVERNMENT surplus how and where to buy in your
area. Send $1.00 Surplus Information EW Headquarters
Building, Washington 6, D.C.

JEEPS $278. Airpianes $159, Boats $7.88, generators
$2.68, typewriters $8.79. are typicai government sur-
plus sale prices. Buy 10,001 items whalesale, direct.
Full details. 627 lgcations and procedure, only $1.00.
Surpius. Box 177-C33. Abbottstown. Penna.

SHOPPING GUIDE
CLASSIFIED

A HANDY GUIDE TO PRODUCTS, NOT NECESSARILY
ELECTRONIC, BUT OF WIDE GENERAL INTEREST.

PHOTOGRAPHY — FILM,
EQUIPMENT, SERVICES

MEDICAL FILM—Adults only—*‘Childbirth.”” one reel,
8mm $7.50: 16mm $14.95. International W, Greenvale,
L.l., New York

SCIENCE Bargains—Request Free Giant Catalog ‘‘CJ)"
-—144 pages—Astronomical Telescopes, Microscopes,
Lenses, Binoculars, Kits, Parts. War surplus bargains.
Edmund Scientific Co., Barrington, New Jersey.
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STAMPS AND COINS

SMASHING collection f-ee. Includes triangles, early
United States. rockets. sports. British colonies, high
value pictorials, etc. Complete collection plus big,
llustrated magazine, all free. Send 10¢ for postage.
Gray Stamp Co., Dept. 22, Toronto, Canada.

EQUIFMENT AND
ACCESSORIES

LEARN While Asleep, hypnotize with your recorder,
phonograph. Astonishing details, sensational catalog
free! Sleep-Learning Assoctation, Box 24.29, Olympia.
Washington.

LEARN white asleep. Remarkable, scientific. 92% ef-
fective. Details free. ASR Foundation, Box 7021, Dept.
e.g.. Lexington, Kentucky.

COLLEGE Home Study courses from leading universi-
ties. Full credit towards Bachelor's or Master's de-
gree. 5.000.course directory $2.00. College Research.
North Highlands. Calif.

BUSINESS
OPPORTUNITIES

| Made $40.000.00 Year by Mail Order! Helped others
make money! Start with $10.00—Free Proof. Torrey,
Box 3566-N. Oklahoma City 6, Oklahoma.

ASSEMBLE artiticial lures “at home for stores. Ma-
terials supplied free. Profitable! Write: Lures, Ft.
Watton Beach 1, Florida.

$100 weekly possible. Complete mailing lists and ad-
dress envelopes for advertisers. Home-—spare time.
Particulars free. National Service, 81, Knickerbocker
Station. New Yerk City.

MAKE $25-S50 week clipping newspaper items for pub-
lishers. Some chippings worth $5.00 each. Particulars
fcvee. National. 81, Knickerbocker Station, New York
ity.

~ESTABLISHED 60-year-old business group is looking
for a good small electronics business which needs our
capital. credit, management. techmcal skill to realize
its full growth potential: to operate in our area.
Please write fully. Kents Electronics Division, 1214
Atlantic Bivd.. Atlantic City. N.J."'

EARN extra money. No investment required. Part
time selling. Brand new Hi Fi_components at discount
prices. Exclusive territories. To quahify must be Hi Fi
enthusiast or knowledgable in field. Gie full infc. by
jetter including 3 business ref. & bank Greatest op-
portumty for extra earnings ever offered. Write: IFA
Electronics. P.0. Box 539, Encino. Calf.

MISCELLANEOUS

HYPNOTIZE Urnoticed. quickly. effortlessly. or re-
fund! Thousands satisfied! $2. Timner. Box 234. Cedar-
hurg. Wisc

«xo ELECTRONICS WORLD
EVERY Eleetronies World

MONTH é
g

name

address

city zone
state

Check one: 3 years for $12

2 years for $9

In the U.S., and possessions.
Payment enclesed M Bill me
Foreign rates: Canado and Pan American Union
countries. add 50 per year; all other for-
countries, add $1.00 per year.
[ New ™1 Renewal
Mail to: ELECTRON:CS WGRLD

Dept. 7818, 434 S. Wabash Ave.

Chicago 5 1!l

1 year for $5

98

ELECTRONICS WORLD APRIL 1963
ADVERTISERS INDEX

Reader

Service No,

100
101

102
103
104
105
106

107

108
109
110

m

12

13
114
1S
16

158

17
118

1ne
159
120
2
122
123
124
125

126

128

129

Advertiser Page No.

Antenna Specialist Company, The. 91

Automotive Electronics Co ...... 78
B & K Manufacturing Co ........ 13
Belden .................. ..., 1
Benjamin Electronic Sounc Corp. . 6
Blonder-Tongue .. ............ 22
(3 860 Rana0a0a0860880800a00 76
Cadre Industries Corp ......... 14
Capitol Radio Engineering

Institute, The .............. 7,66
Century Electronics Co. Irc. ..... 76
Channel Master Corp ....... 27
Channel Master Corp .......... 76
Cinaudagraph ................ 26
Cleveland Institute of Electronics.. 15
Colograms Inc .............. 10, N
(-1 506 acantaaaaanaaanaoacs 70
Crown International ........... 84
Datak Corporation, The ........ 12
Denson Electronics Corp ........ 84
Dressner ..........¢ceiiueannnn 84
EICO Electronics Instr. Co. Inc.... 28
Electro-Voice, Ilnc ............. 88
Electronic Chemical Corg ....... 94
Embry.Riddle Aeronautical

Institute . .ov i 74
Euphonics Corporation ......... 63
Fair Radio Sales .............. 68
Fisher Radio Corporation ....... 25
G & G Radio Supply Co ........ 96
Gallo Electronics Corporotion . ... 64
Gernsback Library, Inc. ......... 72
Goodheart Co., Inc.,, R.E. ... ..., 62
Grantham School of Eicctronics. .. 9
Greenlee Tool Co ............. 89
Gregory Electronics Corporation .. 90
Grommes Div. of Precision
Electronics ........ ..ot 8
Heath Company . .............. 59

Indiana Institute of Technology... 82

Johnson Compony, E. F. ........ 83
Kedman Company ............. 89
Key Electronics Co ............. 84
Kuhn Electronics ............... 92

Reader

Service No.

130
131

132

133

134
135

136

137

138

139

153

254

155

156

Printed In U.S.A.

Advertiser Page No
Lafayette Radio Electronics ...... 61
Lampkin Laboratories, Inc. ...... 89

Meril Coil & Transformer Co .. .. 95

Micro Electron Tube Co ........ 84
Milwaukee School of

Engineering . .......... ... 90
Moss Electronic, Inc ............ 83
Motorola Training Inslitute ...... 93

National Radio Institute
SECOND COVER, N

Qelrich Publication ............ 90
Polmer Electronics Laboratories

INC vttt eie et 88
Peak Electronics Co ............ 94
Quietrole Company ............ 26

RCA Institutes, Inc .....
R W Electronics . ...ovuviun..nn 84
Rad-Tel Tube Co

Radio Corporation of America
FOURTH COVER

....................... 86

Sams & Co., Inc.,, Howard W .. .. 80
Sams & Co., Inc.,, Howard W ..., 81

Sarkes Tarzian, Inc ............ 82
Scott Inc.,, H. H. ... ... ... ... 2
SeNncore . ... 23
Sonotone Corporation .......... 69
Sonotone Corporation .......... Al
Sonotone Corporation .......... 73
Sonotone Corporation .......... 75
Sorotone Corporation . ......... 77
Sorotcne Corporaticn .......... 79
Sony Corporation of America .... 86
Sprague Products Compary ...... 20
Standard Kollsman Industries,

INC o THIRD COVER
Sylvania .. ...l 4,5
Texas Crystals .. .............. 92
Tokyo Shibaura Electric Co., Ltd.. 93
Tri-State College ........... 86
University loudspeakers ..... .. 65
Valparaiso Technical Institute ... 91
Warren Electronics Co. ......... 92
Western Radio ... ............ 92
Winegard Antenna Systems ..... 67

ELECTRONICS WORLD



STANDARD

-~ . A

CAN

o

$11@ Plus Parts ... $13.50 Maximum Total Cost

6 MonthS STANDARD has maintained uniform

mounting centers for the last 18 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 STANDAE.D
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 g,{axmd,

MORE PROFIT FOR THE SERVICE DEALER . GREATER CUSTOMER SATISFACTION
GUARANTEED BY THE WORLD’S LARGEST TV TUNER MANUFACTURER

standard kollsman INDUSTRIES INC.

FORMERLY STANDARD COIL PRODUCTS CO., INC., MELROSE PARK, ILLINOIS

CIRCLE NO. 152 ON READER SERVICE CARD




Get the All-New RCA Institutes Color TV Home Study Course
FREE with Your Purchases of Dependable RCA Receiving Tubes

Make no mistake about it: the future of electronic servicing is in Color TV!

... And here's how RCA—pioneer of the compatible Color TV system in
use today—can put you in the color picture.

The RCA Electron Tube Division offers you the RCA Institutes brand-
new, completely up-dated Colcr TV Home Study Course FREE with your
purchases of RCA entertainment receiving tubes. This practical course, filled
with the latest up-to-the-minute information, will help squip you to trouble-
shoot and repair all modern color receivers regardless of brand.

Because Color TV is already such big business (approaching $300 mullion
a year), this course can start making money for you as soon as you complete
jit—and for many years to come. Don’t miss this major opportunity for a more
profitable future. Ask your participating Authorized RCA Tube Distributor
for full details right away.

|E-I,il The Most Trusted Name in Television

®

WHAT YOU GET

4 Study Groups, 8 Graded Lessons.
This is an all-new course, never be-
fore offered. Covers the most mod-
ern Color TV circuits. Even if you've
taken a previous color course you'll
still benefit from this one.

Handsome, durable 3-ring binder to
keep all lessons and examinations in
a permanant refererce file.

RCA Institutes Colcr TV Graduation
Certificate on completion of course
—plus ail regular RCA Institutes
educational services to students.
Graded examinations on every lesscn.

RCA ELECTRON TUS3E DIVISION, HARRISON, N. J.




