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h YEAR of leadership
for Radio-Television

SPECIAL CUSTOM DESIGNED TRAINING
EQUIPMENT INCLUDED

Since NRI pioneered equipment units to provide
ACTUAL ON-THE-JOB EXPERIENCE in home training,
NRI instructors have invested many thousands of man
hours in testing, changing, retesting, improving NRI
equipment to simplify and speed training. Unlike other
schools "stock” or "standard"” equipment is not good
enough. NRI equipment is custom designed EXCLU-
SIVELY FOR TRAINING. It demonstrates theories, cir-
cuit action, defects; you get experience in operation,
maintenance, trouble shooting.

These Men Trained for Success
with NRI—=YOU CAN, TOO

"l'want to thank NRI for making it all possible,” says Robert
L. U'Heureux of Needham, Mass., who sought our job con-
sultant's advice in making job applications and is now an
Assistant Field Engineer in the DATAmatic Div, of Minneapo-
liss-Honeywell, working on data processing systems.

His own full-time Radio-TV Servicing
Shop has brought steadily rising income to Harlin C.
Robertson of Oroville, Calif. In addition to employing a
full-time technician, two NRI men work for him part-time.
He remarks about NRI training, "'l think it's tops.”

Even before finishing his NRI training, Thomas F. Favaloro,
Shelburne, N.Y., obtained a position with Technical Appli-
ance Corp. Now he is foreman in charge of government
= and communications divisions. He writes, ''As far as | am
- ! g concerned, NRI training is responsible
\ =&

for my whole future.”

"I can recommend the NRI course to
anyone who has a desire to get
ahead,” says Gerald L. Roberts, of Champaign, lIl, whose
Communications training helped him become an Electronic
Technician at the Coordinated Science laboratory, U. of
Ninois, working on Naval research projects.
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Choose From NRI’S
Specialized Instruction Plans

Television-Radio Servicing

learn to fix black-and-white and color sets, AM-FM radios, stereo
hi-fi, etc. A profitable field for part or full-time business of your own,

Industrial-Military Electronics

learn Principles, Practices, Maintenance of Electronics equipment.
Covers computers, servos, telemetry, multiplexing, other subjects.

Complete Communications

A comprehensive program for careers in broadcosting or mobile,
marine, aviation communications. learn to operate, maintain trans-
mitting equipment. Prepares for FCC License.

FCC License

Prepares you quickly for First Class license exams. Every communica-
tions station must have licensed operators, Also valuable for Service
Technicians.

Math for Electronics

A short-course of carefully prepared texts going from basic arith-
metic to graphs and electronic formulas. Quick, complete, low in cost.

Basic Electronics

Abbreviated, 26-lesson course covering Automation-Electronics,
TV Radio language, components, principles. Ideal for salesmen,
hobbyists, others.

Electronics for Automation

For the man with o knowledge of basic electronics who wants to
prepare for a career in process control, ultrasonics, telemetering
and remote control, electromechanical measurement, others,

Aviation Communications

For the man who wants a career in and around planes. Covers
direction finders, ranges, markers, loran, shoran, rador, landing
system transmitters. Prepares for FCC License.

Marine Communications

learn to operate, repair transmitters, direction finders, depth indi-
cators, radar, other Electronic equipment used on commercial and
pleasure boats. A growing, profitable field. Prepares for your FCC
license.

Mobile Communications

Learn to install, operate, maintain mobile equipment and associated
base stations as used by police, fire departments, taxi companies,
etc. Prepares for FCC license.

SEND FOR

TECHNICAL
INSTRUCTION
_ur!i EQUIPMENT |

Read the story of NRI's 50 years of pioneering
and leadership in training men at home for
careers in Electronics. Read about NRI's phi-
losophy of training; its reputation among
leaders of the Electronics industry; read about
our specialized instruction plans and see pic-
tures of equipment you get. Whatever your
age or status, the continuing increase in career
opportunities in the ever-growing, ever-chang-
ing Electronics industry should interest you.
Mail the postage-free form today.

L% S


www.americanradiohistory.com

1964 marks NRI'S 50t
In_home-study traiing

Electronics-Automation

Fifty years ago, a school teacher named
James E. Smith started giving extra
instruction to four of his students in the
\ “mysterious” new field of radio. From
‘ i that small beginning, National Radio
sEsmun, INStitute has grown to be America’s oldest
Founder—1914. qnd |argest home-study school in the
field of Electronics. Nearly three-quarters of a million
students have enrolled with NRI. Fifty years of ex-
perience are behind the NRI instruction plan you
select. Fifty years of simplifying and perfecting training
to make home-study easier, more interesting, more
meaningful. Even men who didn’t complete high school
can successfully learn Electronics the NRI way. Ask
men whose judgment you respect about NRI, and
send for the two new books we offer. Read about
opportunities in Electronics, about new developments,
about NRI itself and the variety of training plans we
offer you. Mail postage-free card today. NATIONAL
RADIO INSTITUTE, Washington, D. C.

f—_————— e

CUT OUT AND MAIL
FRE 2 NEW
BOOKS

NO STAMP NEEDED—NRI PAYS POSTAGE

National Radio Institute, Washington, D. C.  2-104

Please send me your two new books "This is NRI"" and
"Technical Instruction and Equipment.” (No salesman
will call. Please print.)

Name Age
Address
City Zone State

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL
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Discover the ease and

excitement of learning

Electronics the NRI way

MAIL THIS POSTAGE-FREE CARD

pprme—

w _
. _

9100Z °3°q ‘uoibujysom
SNUAAY UJSUOISIM 6C6C

SILVLS QILINA JHL NI QITUVWN 41 AHVSSIIIN dWVLS JIVLISOd ON

TMVW A1d3d SSINISNY

D Q ‘uoibuiyso pap
(4®71d ‘6'vE "29G)
4-0¢ 'ON
1iwd3ad
SSV1D 1Syld

WwWwWWw.americanradiohistorv.com



www.americanradiohistory.com

-t

your next customer:

You can’t know if he’ll be smil-
ing or angry, wearing a suit or a
sports shirt, or driving a6 or an 8.

One thing you can be reasonably
sure of, though. You’'ll be able to
service hisradio with Delco parts.
That’s because nearly half the

i o :
iz W
Atlanta.........ooiiiiiiiii i Cedar 7-1501
L T (15086606000 000 0003000 40060000 Wells 3-3100
Chicago....viiiiiiiiii i iiiiiianaa.. 437-5300
I e Er o T TR R g e e g pags 584-1025
Los Angeles.................... Dunkirk 5-6487
Minneapolis............0iiiiiiiin. 331-4811
NG 714 3668006666000 090800000000 6000000 297-3300
San Francisco.......coouivun.. Landscape 6-8221
Seattle........oiiiiiiniiiiennn Parkway 2-4477

October, 1964

cars on the road—around
25,000,000 of them —have Delco
radios. And you can service most
other kinds of radios with Delco
parts, too. The line is that broad.

What does this mean? Simply
that it makes good sense to stock
and use genuine Delco parts. For
better servicing. For fewer cus-
tomer complaints. For the con-
venience of getting most of the
parts you need quickly and reli-
ablyfrom onesource:yourUnited
Delco supplier.

- Delco

Dallas...........covivvivenn.n Fleetwood 2-8471
Cleveland.......... oot 671-6460
Denver......ooiiiiiinininaiann Keystone 4-0273
Indianapolis............... ... .. Melrose 6-4351
L0 k5566000000 6000080008 808 8080800 TF 2-5362
Philadelphia.................... Garfield 3-8200
S IO LY S PP P P pepe gy Jefferson 3-4230
New Orleans.....ooovviiiiiniiininnnnns 523-4281
Pittsburgh.............. ... .. ... Court 1-6551
Omaha.......oviiiiiiiiiiiiiiiiiiieea, 558-0225
Memphis............0000iii Jackson 5-6471

CIRCLE NO. 123 ON READER SERVICE PAGE
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Call him today for our big de-
tailed catalog. (Tolearn who your
nearest United Delco supplier is,
phone any of the numbers listed
below. Ask for the Zone Service
Manager.)

Delco Radio electronic service
parts and electro-mechanical de-
vices are distributed nationally
through United Delco.

3 2 ¥

,\

United Y

Delco
Cincinnati.............co00uiuann Cherry 1-2310
Charlotte...........covviiiiinn, Edison 4-8671

.................... Exbrook 8-5755
........................ Jackson 6-4338
................ Juniper 8-7494
Keystone 3-1651
00aa0a00000000000a000 Judson 2-3824
..................... Fairfax 1-3900
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Created by the hand of experience

RCA CERAMIC-METAL BEAM POWER TUBES

Have the ruggedness and reliability today’s mobile communications require

RCA Cermolox® beam power tubes take up where conventional tubes feave off. De-
signed specifically for “spacc-age”™ communications applications, they offer greater
power and higher frequency capubilities. . . are exceptionally rugged, compact, and re-
liable. Incorporating many Cermolox construction features. the new RCA-807Z. -8121,
8122, and -8462 Ceramic-Metal types offer outstanding performance with economy in
mobile commtnications.

These four...cach packing more RF power than previously available in tubes of
comparable size...have a one-picce. precision-aligned grid structure that is resistant 10
shock and vibration. and permits high power output with low driving power. Stronger
than the ceramic itself is the ceramic-metal scal. Healer design assures dependable per-
formance whether the battery is charging or discharging. Coaxial-clectrode structure
contributes to both tube strength and eflicient high-temperature operation. Electrical

characteristics are enhanced by the tripod arrangement of unipotential cathode and
grid-No. | lcads.

Investigate all of the RCA Ceramic-Metal power tubes. Ask your RCA Distributor
today for the RCA Power Tubes Catalog (PG-101F).

B |
TYPICAL OPERATION !
CLASS C TELEGRAPH OR FM TELEPHONE SERVICE|
Maximum |
Plate Useful |
Dissipa- - Power

tion

Conduc-
heating)

*May be higher. depending on heat-sink design

RCA ELECTRONIC COMPONENTS AND DEVICES,HARRISON,N.J.

The Most Trusted Name in Electronics

AVAILABLE THROUGH YOUR RCA INDUSTRIAL TUBE DISTRIBUTOR
FOR INAME AND ADDRESS OF YOUR LOCAL DISTRIBUTOR WRITE OR CALL YOUR
IEAREST RCA DISTRIBUTOR PRODUCTS SALES OFFICE—New York, N. Y.. 36 W. 491h
S, (212) MU 9-7200; Needham Heights 94, Moss.. 80 “"A™ S1., (617) HI 1.8480; Waosh-
ington 6, D. C.: 1725 K" S1., N.W., (202) FE 7-8500; Atlania, Ga.: 134 Peachtree St.,
N.W., [04] JA 4-7703; Cleveland, Ohio: 1621 Euclid Ave., {216] CH 1.345 i
Merchandise Mort, {312) 467-5500; Dalles 7, Texos: 7901 Corpenter Fre

1.3050. Konsos City 14, Mo.: 7711 Stote Line, [816) EM 1.6462; Hollyvaod, Calif : 6363
Sunset Boulevard, (213) 461-9171: San Francisco 2, Calif.; 420 Taylor St., (415) PR 5-5135-6-7
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Optical Scanners: Machines that Read ken Gilmore

Tape-Winding Nomogram fred Blechman

Four charts that make it simple to wind the correct amount of 5., 1,
and 1.5-mil tape on various reel sizes for different recording times.

Recent Developments in Electronics
The ““Transistor Williamson’’ Stereo Power Amplifier k. H. Sueker

Helical Video Recorder for Television Joseph Roizen
Operation of a rotating-head portuble tape recorder that is being
widely used for educational, medical, and industrial applications.
Temperature Sensitive Devices John R. Collins
Some of these devices increase their ohmic resistance with temperature while
others decrease theirs. This churaeteristic makes for many unusual circuits.

How Capacitors Change V.T.V.M. Readings H. Q. Duguid

New Citizens Band Circuits Len Buckwalter
Tone-Modulated Frequency Calibrator Rronoid L Ives

Measuring the ‘‘Sonic Boom’’ Jim Kyle

4- and 5-Layer Semiconductor Diodes Donald E. Lancoster

These are new avalunche-mode solid-state switches with many important and
unusual applications—such as in high-power audio amplifiers, d.c. trans-
formers, light dimmers, motor-speed controls, and computer counter circuits.

Citizens Radio Rules Tightened
How Linear is Your Sweep?
Enlarger-Phototimer

Adding VU Meter to Tape Recorder John W. Hogan

For the Record (Editorial) w. A, stocklin

An Exciting Summer

EW Lab Tested

Vernon 47/26 Tape Recorder
Shure V—15 Phono Cartridge

Recharging Cadmium Cells John Frye

Test Equipment Product Report

I estern Reserve Electronics Model 300 Digital V.O.M.
Sencore ’S127 Oscilloscope
LMC Model 801 R-C Bridge and Cupacitor Checker

MONTHLY FEATURES

Copyriaht © 1964 by Ziff-Davis Publishing Company. All rights reserved.

1964

www americanradiohistorv com

CONTENTS

OCTOBER

VOL. 72, No.

THIS MONTH'’S COVER sym-
bolizes the mechanical
scanning system used in
some Farrington readers (op-
tical scanners). As the
printed document moves
through the reader, the num-
bers are illuminated and
imaged on a photomultiplier
tube through an optical sys-
tem and a rotating scanning
disc and a fixed plate slit. A
second light source, shining
through the slits in the
scanning disc, causes a mul-
tiplier tube to produce a
timing signal. The output
signals are applied to logic
circuits where character
recognition takes place. For
details, see page 33. (Il
lustration: Otto Markevics.)

$-DA
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<, =
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Editor
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NEED
EXTRA
INCOME

SELL AUDIO
COMPONENTS
SUCCESSFULLY

Who's the Garrard rep in Minnesota?

What's the price on Apparatus Development's
strap-type stand-offs for holding antenna wire
away from a roof-top mast?

You have a technical question about a Pick-
ering cartridge and want to write to the chief
field engineer. Who is he?

"“Ekkofon” is the trade name for what man-
ufacturer?

All of the answers to these questions — and
thousands like them — can be found in one
reference book: the Sound Industry Directory.

The Directory is issued by the publishers of
HIGH-FIDELITY TRADE NEWS. The 1964 Edition
lists over 2,360 products with descriptions,
specs and prices. About 200 manufacturers of
audio equipment are listed, with addresses,
namgs of key personnel. and, in many cases,
their sales reps. There are cross-indexes, store-
tested merchandising tips, and everything to
lead the reader through the complexities of
this many-faceted industry.

One more thing. The Directory is printed on
heavy stock with a sturdy cover. Limited edition
available while supply lasts. Send $5.95(post-
paid per copy) to Ken Nelson, Sound Industry
Directory, 25 W. 45th St., New York 36, N.Y.

Send to Ken Nelson, Sound Industry Directory
25 W. 45th St., New York 36, N.Y.

NAME
ADDRESS

COMPANY NAME

$5.95 Enclosed

CIRCLE NO. 220 ON READER SERVICE PAGE
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COMING
NEXT
MONTH

SEMICONDUCTORS FOR

POWER SUPPLIES

Which semiconductor rectifier should be
used in which circuit? William Guizwil-
ler of G-E's Rectifier Components De-
partment, discusses this problem and
points out the proper choice for specific
applications.

SCR AUTOMOTIVE IGNITION SYSTEM
Complete details on the construction of
a capacitive discharge ignition sysfem,
using a silicon controlled rectifier.

TRANSISTORS VS TUBES

IN TWO-WAY RADIO

Will transistors replace tubes in 2-way
svstems? Howard . Rice of Motorola

presenls the many pros and cons.
|

| COMPUTER INPUT-QUTPUT

| forated tape.

EQUIPMENT

The central computer communicates
with its human user by means of mag-
netic tape. punched-card machines. per-
and various high-speed
printers. Ed Bukstein explains how this

is done.

COMMUNICATING [N A
HIGH-NOISE ENVIRONMENT
Robert P. Devaney. Svstems Engr. of

Q S‘%{-:-w'- STORS

‘#i‘?;@f‘rﬂtw;m&ﬁ |
5 e s

Roanwall Corp. tells how to improve
communications in a high-noise environ-
ment. AMost communications systems use
microphones, usually in relativelv quiet
areas. When vocal communications must
be established from noisv locations, the
choice of microphones, carphones. and
communications systems is critical.

VIBRATION INSTRUMENTATION

Unwanted vibration in a mechanical
component usually spells trouble—if not
corrected in time. Various ways of detect-
ing the different types of vibration arc
discussed in this article.

SHIELDED CABLES

There are manxy types of shielded cables.
This article discusses their characteris-
tics and points out how to make the
proper choice of cable for a specific ap-
plication.

AUDIO-COMPRESSION PREAMP

Jess C. Wright of Cubic Corp. describes
the design and construction of a circuit
using negative feedback to produce 20 db
of audio compression with low distortion
and wide frequency range. The eircuit
can be used with low-level microphones
in p.a., recording, and modulator appli-
cations.

All these and many more interesting and informative articles will be vours

in the NOVEMBER issue of ELECTRONICS WORLD ...

on sale October 20th.

ZIFF-DAVIS PUBLISHING COMPANY

William B. Ziff
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ELECTRONICS WORLD is published monthly by Ziff-Davis Publishing Company at 434 South Wabash
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J[} MALIORY Qe[ e

Tips for Technicians

Mallory Distributor Products Company
A division of P.R. Mallory & Co. Inc.
Indianapolis. Indiana 46206

How to break the
capacitor replacement habit

Ever hear of “original capacitor-itis?” Tt's a habit
that has been plaguing service technicians for decades.
Here's what it means. If vou need to install a new
capacitor, you automatically get one exactly like the
one that was in the circuit. The original capacitor,
in theory, is the best one for the job.

But . ..it ain't necessarily so. And breaking the
habit can often save you money.

When you need to replace a mica capacitor. for
instance . . . consider ceramics. They'll often do a
better job, for less cost (and we mean up to s as
much) than mica capacitors in most circuits. Ceramie
capacitors often give you an extra safety factor in
voltage rating, too; except for a few miniature and
special types, their standard rating is 1000 volts DC.
Some up to 30 KV. You can almost always replace
mica with ceramic. But ... vou seldom can replace
ceramic with mica, because ceramics are often selected
by original equipment designers for temperature
compensating functions.

Don't forget to think of ceramics, too, when you
need to replace a molded tubular capacitor. They
cost about the same or even less, value for value.
If you've got 'em, you can use ‘em.

GEM CAPACITORS

Here are two tips that mav save vou time and money.

First .. . when vou're replacing a capacitor, all vou
need 9 times out of 10 is the same microfarads and
voltage rating. Not a round one. Ur a square one.

Second ... when you need capacitors, see vour
Mallory Distributor. He carries not only a compleie
line of Mallory Discap" ceramic capaeitors . .. the
finest in the industrv ... but also Mallory GEM?
and PVC® Mylar* tubulars. Plus Mallory electro-
lytics, batteries, volume controls, switches, semi-
conductors. All of them at famous Mallory quality,
PYC CAPACITORS at sensible Mallory prices.

*Reuistered Du Pont Trademark

October, 1964 CIRCLE NO. 129 ON READER SERVICE PAGE 5
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The antenna that challeng
NEW &@f E oo

COLOR-

8Y

FINGC

AW

Finco's Color Ve-Log challenges all competition on color or black and white reception and
stands behind this challenge with a ““Guarantee of Supremacy’’. ® The swept element
design assures the finest in brilliant color and sharply defined black and white television
reception — as well as superb FM monaural and stereo quality. ® FINCO precision-
engineered features make these advanced-design antennas indispensable to good home
sight-and-sound systems. And, of course, they carry the famous unconditional guarantee
from the leading manufacturer in the field — FINCO. ® Promote the Color Ve-Log
Antennas with pride, sell them with confidence, and profit handsomely.

One-piece cross-over drive line as-
sembly has no joints between adja-
cent driven elements. Eliminates
loose connections, shorts, broken
drive line sections. Polystyrene
snap-lock spacers, with center ‘air
insulator’ space.

Elements are made of triple thick
aluminum to stand up in severe

weather. Die stamped bracket fas-

tened with tough, thick-gauge rivet
holds proportional length sleeve

reinforcing shell into which ele-

ment fits.

First from Finco and exclusive —
double contact between drive line

and driven element bracket assem-

bly for perfect drive-line support

and electrical continuity. Positive,
vibration-free, non-corrosive con-

tact.

Boom reinforcing back up brackets
at elements add triple strength to
the riveted assembly, mounted on
a rigid, non-crushable 1” heavy
duty square boom. Boom rolled
square from 1%" diameter round
aluminum for increased strength.

Write for color brochure #20-307, Dept. 410

ELECTRONICS WORLD
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all competition!

Finco’s boom-mest bracket, rust-
proofed by zinc p ate-gold di-chro-

mate dip process, is the finest
available. It has positioned cleats

to assure sag-free positive direc-
tion of the anterna. Locks tight.

Can't tilt. Antenna staysin proper
position at all times.

High impact polystyrene insulatcrs

are reinforced with strong alumi-

num shields. Ttis gives quadruple
strength in supporting triple-thick

snap-in elements. Lifetime assem-

bly with fitted aluminum cup to
hold oversize alyminum rivet.

VL-10
9 driven elements
1 parasitic element
List price $34.35

Featuring Finco’s Exclusive Gold Coroadizing

i

' \VL-5
5 element VH=-FM
5 driven elem 2nts
List price $16.95

A

l VL7
7 element VHF-FM
7 driven elements
List price $23.9%

v
%g%‘gw
P m
e 1
\VL-15

15 element VHF-FM
9 driven elemz2nts

6 parasitic elements
List price $46 95

e : vL-18

18 element VAF-FM
9 driven elements

9 parasitic elements
List price $54.50

The FINNEY Company * 34 Interstate Street ¢« Bedford, Ohio

October, 1964

CIRCLE NO. 246 ON READER SERVICE PAGE
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NEW SAMS BOOKS

Know Your Color-TV Test Equipment

by Robert Middleton. To use Color-TV

test equnpment properly, the technician must under-
stand its capahilities and limitations, and its proper
application. This book explains clearly and easily
the function and circuit action of each Color-TV
instrument—shows how to service, calibrate, and
maintain it for continuous, reliable service. Covers:
White-Dot and Cross-Hatch Generators, Color-Pat-
tern & Color-Bar Generators, Rainbow & NTSC
Generators, Principles of Video-Frequency Sweep
Generators & Testing, Lab-type equipment, and use-
ful setup information. I’xofusely illustrated. An in-
valuable book for anyone using Color-TV tests 50
equipment. 514 x 814”. Order KOC-1, only. 2

Radio Service Training Manual

by Edward P. Rice. Offers an extremely successful
system for quickly locating troubles in radio re-
ceivers—based on the use of carefully selected key
circuit points, where test results will give positive
indications. Programmed trouble-shooting charts
show how to quickly isolate trouble to specific com-
ponents. Covers both tube and transistor type re-

ceivers. Fully illustrated. 5% x 815", s 95
Order RSS-1 (softbound), only.............. 4
Order RSH-1 (hardlmund) only. ... ......... $6.95

Radar License Endorsement Handbook

by Fdward M. Noll. Provides all the information
needed to pass the FCC Element 8 license examina-
tion for the radar endorsement. Provides, in addi-
tion, a firm grasp of radar fundamentals, plus a prac-
tical knowledge of modern marine and other radar
equipment. The book includes tables, laws, and pro-
cedures which will remain permanently helpful after
you have passed the examination. 514 x 8%”.5 95
Order RLH-1, 0only ... .. ... .. ... .. ....... 2

ONLY COURSE OF ITS KIND
5-Volume HOWARD W. SAMS

Basic
Electricity / Electronics

New, unique positive train-
ing worth hundreds of dol-
lars. First completely new
course to be published in
the last 10 years...using
the latest programmed
method for quick, effective
learning.

Basic Principles & Applications

How AC & DC Circuits Work

Understanding Tube & Transistor Circuits
Understanding & Using Test Instruments
Motors & Generators—How They Work

(Complete Set contains over 1300 pages; 1250 illustra-
tions; 51 chapters; in sturdy slipcase)

Order ECY-50, only....................... 51995

Mathematics for Electronics Engineers & Technicians
by Norman H. Crowhurst. This book, intended for
the use of the advanced technician and engineer,
helps to bridge the gap between “'book learning’’
and practical experience. Uses a unique programmed
method showing how to apply textbook math to-
ward the solution of practical problems in elec-
tronics. Begins with Ohm's and Kirchhoff’s laws and
goes on to selective networks, properties of coils and
transformers, feedback cnrcults etc. 5% x 814”; $RY5
hardbound. Order MEA-1, 0nly......-.... .. 6

TV Receiver Tube Usage Guide

A “"must” for the shop and the tube caddy—saves
time and eliminates wasted service calls. Lists all
tubes, semiconductors, and fuses used in 1963-64
TV receivers, so you can quickly check your caddy
before you start out on a service call, to see whether
it contains the proper tubes. Tubes are listed by
function; a tube usage section provides a valuable
guide to proper tube stocking. Where wire or circuit-
breaker performs fuse function, this fact is noted.
Indexed by receiver model and chassis number. In-
cludes information on alternate tubes when $195
used. 514 x 814", Order TUR-1, only.......... ]

HOWARD W. SAMS & (0., INC,

My Distributor is
e [N CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 --‘
CIRCLE NO. 213 ON READER SERVICE PAGE

i Order from your Sams Distributor today, or mail §§
§ to Howard W. Sams & Co., Inc., Dept. EW-10, []
§ 4300 W. 62nd Street, Indianapolis, Ind. 46206 []
0 Send me the following books: 1
I Okoc-1 [JRSH.1 [JECY-50 [JTUR-I L
: O RSS-1  [JRWH-1 [J MEA-1 :
: $§_ enclosed. [J Send FREE Booklist :
: Name :
: Address :
L Stat Zi [
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WM. A. STOCKLIN, EDITOR

AN EXCITING SUMMER

HE months of July and August are

usually the least exciting ones of the
year—insofar as our industry is con-
cerned. So it has been for many past
years with nearly evervone planning
time off for vacations. This year, how-
ever, conditions seemed different. Most
executives were readily available during
these hot summer months. There was
excitement and enthusiasm throughout
our industry and all were looking for-
ward to a record-breaking fall and win-
ter market.

For those on our staff who had hoped
for a summer vacation, Florida in win-
ter might not be too bad.

This October issue is a “bonus pack-
age” for all our readers. With its 132
pages, it is our largest monthly issue
since November 1961. This alone indi-
cates a belief on the part of manufac-
turers in a bright future for the
electronics industry. It also means more
editorial pages for our readers and, with
an industry that is moving ahead, the
opportunity for reporting on new and
exciting developments is much greater.

For those who are not familiar with
our publication StErro/Hi-F1 Direc-
Tory (available September 22nd), it is
a complete directory of component hi-fi
equipment. This is an annual publication
which is compiled and edited by the
EW staff. With its 188 pages, it too has
broken all previous records. It is the
largest issue thus far and contains more
listings than ever before. The changes
over last vear’s edition are predomi-
nantly in tuners and amplifiers. There
are more transistorized versions than
ever, with some of the major manufac-
turers completely eliminating all-tube
versions. Mahogany and blonde cabinets
for equipment and speakers are less
plentiful, with walnut finishes rising in
popularity.

Outside of our own publishing field,
there were several outstanding news
events during the past few months which
will affect every one of us in one way
or another.

Pay TV: Sylvester L. (“Pat”) Weaver,
Jr., president of Subscription Television,
Inc. did get his pay-TV system in oper-
ation in Los Angeles on July 1 as plan-
ned, much to our surprise, but with some
disappointments and criticism. It had
been hoped that 20,000 subscribers
each would be signed up in Los Angeles
and San Francisco but the LA service
started with 4000 subscribers while the
SF operation has just gotten underway
as this is being written in late August.

There is a lot at stake, Although Mr.
Weaver claimns that both pav- and free-
TV can co-exist, we feel that onlv one
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can ultimately survive. Motion picture
theaters are obviously opposed and it
is estimated that some $2 million will be
spent on a campaign which California
voters will decide in a November refer-
endum, Since pay-TV is a closed-circuit
operation, the FCC is not involved. It
seems rather strange to us that any legal
action or vote can prevent its continued
operation. The chances are that if the
referendum is defeated at the polls, the
company will probably be upheld in sub-
sequent legal action,

We believe that the decision should
be made not at the polls but by either
subscribing to the service or not. The
determining factor will be whether or
not the firm will be able to obtain top-
rated programs which will induce some
30,000 customers to pay $10 a month
for service. If it can, the operation should
be profitable within a year.

FCC Scts New CB Rules: Although
delaved for about a vear, the FCC has
finally issued new and tighter rules, to
be effective Nov. 1, that should do much
to stop the illegal and hobby-type oper-
ation so prevalent on the Citizens Band.
Out of 23 available CB channels, 16 of
them must be for use only between units
of the same station and call; the other
7 can be used only for legitimate rea-
sons between units of different stations.
Whether the rule changes will curtail
total sales for the industry is difficult to
evaluate at this time. Robert Halligan,
president of The Hallicrafters Company,
and Bernard Levine, president of Verni-
tron Corporation, both manufacturers of
CB equipment, emphatically believe
that they will increase sales. Time alone
will tell. For details on the rule changes,
see page 78 of this issue.

Congratulations to JPL: The Jet Pro-
pulsion Laboratories, after much criti-
cism for past failures, has finally suc-
ceeded in its “Ranger VII” program of
television close-up photos of the moon.
All equipment performed beyond expec-
tations. The final results yielded 4316
photographs of the moon that were so
detailed that topographic features less
than 3 feet across are discernible. Never
before in history—and this includes the
Russian moon probes—has man learned
so much about the geographical makeup
of the moon’s surface. It was, without
question, one of the most complicated
scientific and engineering feats at-
tempted bv man. Literally thousands of
things could have gone wrong and
doomed the flight. Congratulations to
JPL and to some 50,000 people in gov-
ernment, industry, universities, and the
scientific community who participated in
the program.

ELECTRONICS WORLD


www.americanradiohistory.com

As electronics movesahead in the space age...
wi\ll you be left behind?
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THE SPACE AGE AND AUTOMATION ARE
CHANGING THE ELECTRONICS INDUSTRY. JOBS
ARE FEWER, HIRING REQUIREMENTS TOUGHER.
THERE IS VIRTUALLY NO DEMAND FOR MEN
WITH ORDINARY QUALIFICATIONS. BUT

MEN WITH SPECIALIZED KNOWLEDGE OF NEW
AND EXPANDING AREAS OF ELECTRONICS ARE
STILL IN SHORT SUPPLY.

Because you work in electronics, you know the cold, hard facts about
employment opportunities in this field today. Many men are unem-
ployed or will soon lose their jobs because the electronics they know
is out-of-date and they have failed to learn enough about new devel-
opments to pull their weight on the job. Other men are unemployed
because the routine jobs they held have been eliminated by the new
automated manufacturing techniques of the space age.

Yet, at the same time that many men are being let go, leading com-
panies are searching for men with specialized knowledge of new
and expanding areas of electronics.

WILL THE SPACE AGE END YOUR CAREER IN ELECTRONICS?
OR WILL IT OPEN UP NEW OPPORTUNITIES FOR YOU?

That depends on whether or not you supplement your education in
electronics with the new knowledge required by employers today. If
you don't, you can forget about your career in electronics. Guiding
space vehicles demands knowledge that didn't exist when you went to
school—and is almost impossible to acquire on the job. And, even if
you work for a company that is not directly involved in space, it is
probably already using techniques developed in the space program.

If you bring your education up to space age standards, you can look
forward to arewarding and exciting career as a sought-after specialist
in one of the new and advanced areas of electronics.

CREI CAN HELP YOU MOVE INTQ THE SPACE AGE

CRE! offers you Home Study Programs planned to help you protect
your future in electronics by updating your education to space
age requirements,

CRE!’s Programs in Space Electronics enable you to study at home,
on your own schedule—through methods developed in more than
37 years of experience in education through home study.

Long and painstaking effort has been devoted to the preparation of
these programs. CREI faculty members visited 14 government and
private technical organizations in the space effort to determine
exactly what knowledge of electronics they want in men they employ.
Engineers and scientists from some of these organizations have
been retained as consultants to supply the technical material for
these programs.

Photographs courtesy of National Aeronautics & Space Administration
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Equip yourself to meet current employment opportuni-
ties by acquiring specialized knowledge in one of
these fields:

Protect your future gl
SPACE DATA SYSTEMS —includes multi-channel

through the new T ey
CREI Programs in SPACECRAFT TRACKING AND CONTROL —in.

cludes such areas of space technology as orbit calcula-
tion and prediction, inertial guidance, electromagnetic

Space Electronlcs wave generatiim. spac-e surveilj-anf:? .and erlvilonment.
. | \.!h”\l'\'ll H“\“: L\(Il\l'l.}“.\(n — Includes
specialized knowledge of surveillance radar antennas,

receivers, components and microwave equipment used
in space applications.

B These are the first extension programs developed
specifically to help men in electronics apply their expe-
rience to the space effort.

H Content of programs developed to meet employment
requirements as determined by consulting government
and private organizations in the space field.

B Text material prepared with the help of engineers
and scientists from leading space-oriented organi-
zations.

YOU ARE ELIGIBLE FOR THESE PROGRAMS IF YOU
WORK IN ELECTRONICS AND HAVE A HIGH
SCHOOL EDUCATION.

FREE BOOK GIVES FULLINFORMATION. TEAROUT
AND AIRMAIL POSTPAID CARD OR WRITE,

L;'I—?‘EI_ DEPT.1110B, 3224 Sixteenth St., N.W.
Washington, D.C. 20010

- B XS AR RS G e SRS N ALK ALK SR SRR TR RN M3 SR Ty e T ey

The Capitol Radio Engineering Institute

Accredited Member of the National Home Study Councit

Dept. 1110B, 3224 Sixteenth St., N. W,
Washington, D.C. 20010

Please send me FREE book describing CREI Home Study
Programs including new Programs in Space Electronics. |
amemployedin electronics and have a high school education.

r
l
|
l
|
l
|
£
:

Name Age
Address
. l City State Zip Code__
E Employed by

wx

Type of present work

Check: [] Home Study [ ] Residence School ] G.I. Bill E-31

o Ll
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FIRST CLASS
Permit No. 288-R
Washington, D. C.

Postage will be paid by

CRET

The Capitol Radio Engineering Institute

3224 Sixteenth Street, N.W

Washington, D.C. 20010

f
;
f

CREI
OFFERS YOU
UP-TO-DATE
EDUCATION
IN EVERY
IMPORTANT
ELECTRONIC
SPECIALTY

Electronic Engineering Technology
Communications

Aeronautical and Navigational
Television

Servomechanisms and Computers
Nuclear Instrumentation

Radar

Nuclear Engineering Technology

Mathematics

PLUS THREE NEW PROGRAMS IN
SPACE ELECTRONICS:

SPACECRAFT TRACKING AND
CONTROL

AEROSPACE RADAR ENGINEERING

FREE BOOK GIVES COMPLETE
INFORMATION. TEAR OUT AND
MAIL POSTPAID CARD FOR YOUR
COPY TODAY.

[
vvvvw.americanradiohigt@rv.com
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: PROFESSIONAL USE ONLY Total Number D N i

of Requests

NAME (PRINT CLEARLY) TITLE

: COMPANY NAME____

COMPANY ADDRESS
: CITY . STATE ] ZONE

§ I AM EMPLOYED IN: INDUSTRY [J COMMERCIAL [] COMMUNICATIONS [ :
: MILITARY/GOVERNMENT []  OTHER []

: Please send me additional information on products | have circled.
: (Key numbers for advertised products also appear in Advertisers index.)

12 3 5 6 7 8 9 10 11 12 13 14 15 16 17
i 18 19 21 23 24 25 26 27 28 29 30 49 50 51
i 52 53 54 55 57 58 59 62 65 121 123 128 129 134

: ELECTRONICS WORLD (VOID AFTER OCTOBER 31, 1964) 10
: P.0. BOX 7842, PHILADELPHIA 1, PA.

READER SERVICE PAGE

Since many products and services mentioned are primarily for professional
use only, we are using two different coupons.

Circle the number that corresponds to the number of the product or service
in which you are interested.

FOR PROFESSIONAL USE: In requesting information on products and serv-
ices listed in this coupon it is necessary to fill out the coupon COMPLETELY,
stating your company, address, and your function or title. If the coupon is in-
complete it cannot be processed.

FOR GENERAL USE: In requesting information on products and services listed
in this coupon, please use only your home address.

You can use both coupons, since each contains specific items, if each coupon
is filled out completely.

Mail to: ELECTRONICS WORLD P.0. BOX 7842, PHILADELPHIA 1, PA.

GENERAL USE ONLY ot Number ] N
i NAME (PRINT CLEARLY)
ADDRESS i
) STATE ZONE

Please send me additional information on advertised products | have circled.
(Key numbers for advertised products also appear in Advertisers Index.)
121 123 128 129 134 152 154 161 162 163 164 168
170 171 174 178 180 181 183 185 186 187 189 191 192 194 197
198 200 201 203 206 207 210 212 213 214 217 219 220 221 224
225 228 229 231 233 237 238 241 243 245 246 247 248 249 250
251 252

NEW PRODUCTS & LITERATURE

2 4 10 19 20 21 22 25 26 30 31 32 33 34 35 36 37 38 39 40
41 42 43 44 45 46 47 48 50 52 53 56 58 60 61 63 64 66 67
E.LOECBE};(O%L%S P‘IA-IIIOLEDLEDLPHIA 1, PA (VOID AFTER OCTOBER 31, 1964) 10

v,
-------------------------------------------------------------------------------------------------------------------------
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FREE long-roll bonus! A self-threading
reel with purchase of 7" roll of double or triple
length tape!

No more tape fumbles, even with boxing gloves on! Just lay tape inside this
reel, start recorder—and watch the reel thread-up automatically. Takes any
tape thickness or leader tape. Releases freely on rewind. Get one free in the
special pack shown. Just purchase a regular 7" reel of either double cr triple
length “SCOTCH” Brand Recording Tape (up to 6 hours recording time at
3% ips). See your dealer.

ELECTRCNICS WORLD
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Hello new mailing ease!

FREE short-roll bonus! new heavy-duty
plastic mailer with each “"Living Letter’' tape!

New high-strength dust-free case for “Living Letters” makes handling. stor-
age, mailing of taped correspondence the easiest, most secure ever. Corforms
to new postal regulations. Address label inctuded. Built-in post holas reel
securely. And the reel is new, too—fits all reel-to-reel recorders. Only 3" reel
available that holds full 600" of triple length tape (an hour recording time
at 3% ips). 150" and 300" lengths also offered. Lock fcr the new “mail-
box™ display at your dealer.

Magnetic Products Division 3!!3,

“"SCOTCH' AND THE PLAID DESIGN ARE REG. TMS OF 3M CO., S§T. PAUL. MINN, 55113, ©1%34, IM CO

wWwWwW americanradiohistorv.com

15


www.americanradiohistory.com

yow

add tape to your music system,
add recording to a playback
system, add stereo to a mon-
aural system , or make special
effect recordings on these new
monaural or stereo tape trans-
ports with hyperbolic heads —
no old fashioned pressure pads.

MODEL 87 TRANSPORT
with exclusive “Edit-Eze’’ feature.

Two motors = Two Speeds -
Flexible Head Arrangements =
Tape Lifters « Run-Out Switch
+ Counter « Erase-Protek Inter-
lock from $138.00

MODEL 78 TRANSPORT

One Motor Two Speeds
Flexible Head Arrangements -+
Single Tape Motion Control

| from $85.00

Lao00hk |
RP83 AMPLIFIER
Matching Record/Playback Pre-
amplifier from $92.50

You can always change or ex-
pand your system with tape
components
MADE BY SKILLED
AMERICAN CRAFTSMEN AT

I T

ING or miNNearoLIS, INC.

9600 Aldrich Ave. So. Minneapolis, Minn. 55420

N
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16

LETTERS
FROM OUR
READERS

OUR JUNE ISSUE
To the Editors:

In reference to vour June issue of
ELectroxics \Worep, which was de-
voted to the Goddard Space Flight
Center, 1 am thoroughly pleased and
delighted with the section and sincerely
hope that this tvpe of coverage will con-
tinue.

I feel that the information presented
has materially increased my knowledge
and understanding of our efforts and
progress in various fields of space tech-
nology, especially in electronics.

This issue has been for me one of the
most interesting and informative maga-
zines that I have ever read.

Lanrry H. Bax~py
56th Signal Corps
Fort Lewis, Wash.

Thanks to Reader Bandy and to
others that we have heard from com-
plimenting us on this issuc. We have
also received several requests for re-
prints of the section dealing with God-
dard, which we have been happy to

honor.—Editors.
% E-3 i

U.H.F. TV CONVERTER TESTS
To the Editors:

This is in reference to the article “Re-
sults of EV Tests on U.H.F. Converters”
which appeared in vour July issue. This
letter is addressed to the “Method of
Measurement” section appended to the
article.

It is not clear whether this is intended
to be a description of the standard pro-
cedure used to measure oscillator radia-
tion (51 IRE 17S1) or whether this is
a description of the test procedure actu-
ally used by the two testing outfits whose
measurements are reported in vour arti-
cle. Since the method of measurement
in vour article departs in several respects
from the IRE standard, measurements
made pursuant to vour article would not
be acceptable for determining compli-
ance with our requirements.

Assuming that the measurements re-
ported in vour article were made in ac-
cordance with the method of measure-
ment described therein, may we suggest
that vou caution your readers not to take
these measurements as evidence of com-
pliance or non-compliance, although the
radiated fields reported for several of
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the converters are sufficiently large as to
be reasonably conclusive of non-compli-
ance,

For your information, we note the fol-
lowing discrepancies between the IRE
51 IRE 17S1 and the method described
in vour article. First, however, may
we call attention to what appears to
be a tvpographical error in the cita-
tion in the fourth line of the third para-
graph. The number of the IRE standard
is 51 IRE 1751, not “51 and 1751.7

The IRE standard specifies that the
receiver (or converter) under test be
connected to a simple dipole constructed
of % inch tubing mounted at a fixed
height of 30 feet. Details for the con-
struction of an appropriate dipole are
contained in Supplement 2 to the IRE
standard. For u.h.f. television receivers
(and for converters) the dipole shall be
12 inches from end to end.

In contrast to this, the method of
measurement in vour article calls for us-
ing a folded dipole, half-wave at the
frequency of operation, mounted on a
relatively short mast of unspecified
height with provision to vary the height.

Another area of discrepancy is the
statement that the level of the received
signal (oscillator radiation from the u.h.f.
converter) is determined from the signal
generator plus the 6-db pad shown in
vour Fig. 4. While this setup is satisfac-
tory for determining the number of mi-
crovolts at the input terminals of the
field-strength meter, this value of micro-
volts must be multiplied by the antenna
constant for the measuring antenna in
order to determine the field strength in
microvolts per meter. Actual practice in
measuring field strength is to determine
the microvolts input to the field-strength
meter (the meter reading times attenu-
ator setting) and multiply this by the
antenna constant taken from the manu-
facturer's manual to give the measured
field strength in microvolts per meter.

Bex F. WarLE
Federal Communications Comm.
Washington, D. C.

Our thanks to Mr. Waple for pointing
out the typographical error regarding
51 IRE 17S81. The description of the test
procedure is that employed Dy certain
manufacturers, and the section “Meas-
urement Techniques” points out that the

ELECTRONICS WORLD
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Most People Build Heathkit Test
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Assembled!

NOW you can buy these Heathkit favorites
either factory assembled or in easy-to-build kit
form! Either way you'll find their dependable,
time-proven circuitry and quality componcnts
the answer to your test equipment needs. You
buy direct from the manufacturer...no middle-
man profits or expensive distribution costs to
pay. And you save even more when you do the
casy assembly yourself. Compare and sec why
Heathkit test equipment is your best buy . ..
either way!

Heathkit IM-11 VIVM . . . World’s Largest
Selling YVTVM! o Finest quality components
throughout for long life and dependable per-
formance e Single test probe convenience o 7
AC, 7 DC and 7 Ohms ranges o Large, casy-to-
read 414" 200 UA meter o 15 Precision re-
sistors for high accuracy.

Kit IM-11...51bs.............. ve.. . $24.95
Assembled IMW-11...51bs........... $39.95

IM-11 SPECIFICATIONS—Meter scales: DC & AC (RMS):
0.1, 5 5, 15, 50 150, 500, 1500 volts full scale, AC peak-to-peak:
0.4, 14, 40, 14, 400, 1400, 4000. Resistance: 10 ohm cenler scale
x1, x10, x100. x1000, x10K, #100K, x1 meq.Measures . 1ohmto 1000
megohms with internal batte'y. Meter: 414" 200 ua movement.
Multipliers: 19; precision type. Input resistance DC: 11 meg-
ohms (1 megohm n probe) on all ranges, Circuit: Balanced
bridge (push-pull usirg tvin triode). Accuracy: OC +3%. AC
+5% of 1ull scale, Frequency response: +1db.25cpstol mec
(600 ohm source). Tubes: 12AU, 6ALS, Battery requirements:
1.5 volt. size "'C" flashhaht cell. Power requirements: 105-125
volt 50 /60 cycle AC, 10 watts. Dimensions: 724" H x 4-11 JemwW
x 4%" D.

Heathkit Laboratory AC VIVM . . . for Pre-
cision AC Work ! e 10 Voltage ranges—0.0! to
300 volts RMS full scale ¢ =1 DB, 10 CPS to
500 K C frequency response ¢ 10 Megohm input
impedance for high accuracy e Calibrated DB
scale for audio measurcments ¢ VU type ballis-
tic damping of meter movement.
Kit IM-21...510bs............ .
Assembled IMW-2]...5 lbs... ..

IM-21 SPECIFICATIONS—Frequency response: +1 db 10
cps to 500 ke, 2 db 10 cps to 1 mc, all ranges. Ranges: Ten
ranges from 0.01 to 300 volts RMS full scale. Decibels: Total-
range —52 fo 452 db, meter scale —12to +2db {0 db=1mw in
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600 ohms). ten switch selected ranges from —40 db to +50 db in
10 db steps. Input impedance: 10 meqaohms shunted by 12 uuf
on ranges 1010 300 volts, 10 megohms shunted by 22 uufon ranges
01 10 3 volts. Tube complement: (1) BAWS, (1) BEJT/EF-184,
Accuracy: Within 5% of full scale. Power requirements:
105-125 volts AC. 50-60 cycles, 10 watts, Dimensions: 726" H x
411 /16" W x 4)4” D.

Heathkit *Service Bench” VIVM .. . ldeal For
Shop Or Home! ¢ Mecasures AC & DC volts
resistance & db e Scparate 1.5 & 5 volt AC
scales o Gimbal bracket for under-shelf, bench
top or wall mounting e Tilts to any angle ¢ Big
6” 200 ua meter o Single test probe e 19
precision resistors.

Kit IM-13...71bs............ ... . 83295
Assembled IMW-13...71bs...........$49.95

IM-13 SPECIFICATIONS—Meter scales DC & AC (RMS):
0-1.5, 5 15, 50, 150, 500, 1500 volts full scale (1.5 and 5 volt AC
ranges read on separate scales), Ohmmeter: Scale w1th 10 ohm
cerler x1, x10, x100. x1000, x10K, x100K, x1 meg. Measures 1 ohm
{0 1000 meqohms with internal battery, Dividers: 154 precision
type. Meter: 6 200 ua movemert, DC lnputresistance: 11 meg-
ohms (1 megohm in probe)on alirarges, AC Input impedance:
1 meqgohm shunted by 40 uul (measured at 17put terminals).
Circuit: Balanced bridac (push-pull) using twin triode. Accur-
acy: DC £3%. AC £5% of {ull scalc. Frequency'response:
£1 db 25 cps to 1 mc {600 ohm source). Tubes: 17AUT. EALS.
Battery: 1.5 voit size "C' Hlashitaht cell. Powerrequirements:
105-125 volts 50/60 cycle AC 10 watts. Dimensions: 57 H x
12-11 167 W x 4%" D,

Heathkit Variable-Voltage Regulated Labora-
tory Power Supply e Idcal for ali types of circuit
design & development work e Furnishes B-t,
bias and filament voltages ¢ DC output variable
from 0 to 400 volts e Panel meters monitor
output voltage and current e Rugged, well-
rated components throughout for dependability
and long lifc.

Kit 1P-32...16 1bs........... RPN $56.95
Assembled IPW-32...16 lbs........... $84.95

1P-32 SPECIFICATIONS—Output: 0-400 volts regulated DC
2t 0-100 ma cont., 125 ma intermittent, 0 to —100 volts DC at 1 ma
variable bias voltage 6.3 volts AC at 4 amps., filament voitage.
Regulation: Output variation less than 14 from no load to tull
load. Output vanation less than 1% tor a £10 v. change at 117 V.
AC input. Ripple: Less than 10 millivolts RMS. ripple, jitter and
noise. Output impedance: Less than 10 ohms, DC to 1 mec.
Meters: Vollmeter 0-400 V or 0-150 V.;Milliammeter 0-150ma.
Dimensions: 13 W x 84" H x 7" D.
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Heathkit “Extra-Duty” Lab 5" Oscilloscope
o Professional styling & features at low cost
e Full 5 MC bandwidth—ideal for Color TV
servicing e Heath patented swcep circuit—10
CPS to 500 KC e Push-pull vertical & hori-
zontal output amplifiers e Finest oscilloscope
valuc in the industry!

Kit 10-12...24 1bs........... ...876.95
Assembled 10W-12...24 lbs.. ... 5126.95

10-12 SPECIFICATIONS —(Vertical) Sensitivity: 0.025 volts
RMS per inch at 1 kc. Frequency response (referred to 1 ke
fevel): +1 db 8 cpsto 2.5 mec: +1.5to —5 db, 3 cos to 5 me: re-
sponse at 3.58 mc,—2.2 db, Rise time:0.08 micros2condsor Jess.
Input impedance: (at 1 KC) 2 7 megohms at X1; 3 3 megohms at
X10 and X100. (Horizontal Channel)} Sensitivity: .3 volts RMS
per inch at 1 kc. Frequency response: £1 db 1 ¢os to 200 ke
+3db 1 cps to 400 kc. Input impedance: 4.9 mejohms at 1 k¢,
Sweep generator: Rarge~10 cpsto500kcin five steps. variable,
plus any 2 switch-selected preset saweep frequancies 10 this
range. Synchronizing: automatic lock-in circuit using self-
limiting synchromizing cathode follower. Power requirements:
105.125 voits 50/60 cycles AC at 80 watts; fused. Dimensions:
144" H x 8%" W x 16" D.

FREE 1965 CATALOG

See these and over 250 other
exciting Heathkits available in
easy-to-build kit form. Save
50% or more by doing the
easy assembly yourseli! Send
for your free catalog today!
— —

HEATH COMPANY, Dept. 15-10-1
Benton Harbor, Michigan 49023

O Pleasc send my free Heathkit Catalog.
[0 Enclosed is $ , plus postage. Send

model —
Name —
{Please Print)
Address S -
City . State

" vem |
TE-133
Prices & specifications subject to change without notice. _J
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This one is
twice as safe.

When Sonotone designs a retractable cartridge, you can be sure it offers some-
thing extra. Like other retractable cartridges, the new Sonotone “21TR” with-
draws into the safety of the arm to avoid bumps and bruises. Further, it has
“bottoming” buttons which act as shock absorbers between the needle assembly
and the record. Unlike other retractables, the “21TR” features the exclusive
Sono-Flex® stylus, which can be dropped or mauled and still continue to pro-
vide superior performance. The high-output “21TR” is a direct replacement
for the thousands of record players requiring a quality retractable cartridge.

This one is' g
twice as safe and
twice as compliant.

The new Sonotone “23T” offers performance specifications never before avail-
able in a budget-priced ceramic cartridge — plus record protection. High com-
pliance of 10; channel separation of 24 db; output voltage of 0.38; low tracking
force of 2 to 4 grams make it the ideal replacement in quality stereo phono-
graphs. Performance is only half the story of the “23T”. This new cartridge
features “bottoming” buttons and the flexible Sono-Flex® needle. Another
Sonotone cartridge, the “22T," offers the high performance of the “23T”
with a slightly higher output. Both feature the Sono-Flex. plus a unique
snap-in mounting bracket, for rapid replacement without tools.

Both are direct
replacements

for popular makes

...and themselves.

SONOTONE

audio products

Sonotone Corp., Electronic Applications Div., Eimsford, New York
Cartridges » Speakers * Microphones » Headphones » Hearing Aids « Batteries
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IRE standard was followed with certain
exceptions that were noted in the text.
Evidently the test laboratories wanted to
present the “worst-case” conditions by
employing a tuned dipole and a mutual
antenna arrangement that would dupli-
cate the conditions found on a typical
rooftop. The short mast was used to re-
duce the effect of physical motion of the
antennas due to wind gusts.

If the measuring technique described
in Mr. Waple's letter were followed,
then the radiation figures would be
somewhat different than those given in
the article. Although there are many
cariables involved, the figures probably
would be somewhat lower in value.
Howecver, the radiation from the offend-
ing conterters was sufficiently above the
1000-pe./m. figure so as to definitely
indicate non-compliance ~Editors.

* * %

To the Editors:

We are indeed pleased with the article
on the “Results of EW Tests on U.ILF.
Converters” (July issue) and we are cer-
tainly pleased with the performance of
the Blonder-Tongue converter.

This article may be pioneering in the
publishing profession since vou give
names and performance figures which
may cause the I'CC some reul concern.
I hope that this does not rebound to
vour disadvantage, since this kind of
reporting provides a real service to the
electronics technician,

Isaac S. BrLoxpER
Blonder-Tongue Laboratories, Inc.
Newark, N. J.

Thanks to Mr. Blonder and to others
in the industry we have heard from,
both by mail and by phone, on this im-
portant and useful article. We would
like to point out that some of the manu-
facturers mentioned in the article have
seceral other models of w.lif. concerters
available. The figures given apply only
to those specific models mentioned in
the article.—~Editors.

¥ #* L]
PLUMBING THE MICROWAVE CIRCUIT
To the Editors:

In TItig. 8 of your article “Plumbing
the Microwave Circuit” (June issue)
showing a laboratory setup for testing a
variable attenmator, the attenuator under
test should be shown between the slot-
ted section and the tuning stub.

If installed as shown on the left
(power) side of the slotted line, the
v.savr, of the item under test will only
change the available power to the load
but not the v.s.w.r. reading. The v.s.w.r.
as read on the indicator will change
only if the item under test is installed
between the slotted section and the tun-
ing stub on its right (load) side.

Mvrray ELchirz
Canadian Aviation Electronics Litd.
Winnipeg, Manitoba A

ELECTRONICS WORLD
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ow To Get 4 New C
At The Same Low

Buy The New MW-34

You Made It Possible! The new Hcathkit
MW-34 CB Transceiver evolved out of the
largest rescarch & development department
in the world . . . You! Yes, you and the
thousands like you who buy and use our
products. No matter how much product-
testing we do in our own laboratories, the
most crucial test is actual consumer use.
Those letters and comments you send us
are our reward or retribution. And though
the majority of them are highly favorable,
we always listen to suggested changes, re-
finements, improvements. And then we act!
1t’s all part of our continuing effort to offer
vou the best for less. IUs the primary reason
the Heath Company has carned and main-
tained the reputation as the World's Largest
Manulacturer of Flectronic Kits!

4 Advanced Features You Asked For!

1. The new Heathkit MW =34 boasts S crys-
tal-controlled transmit & receive channels
with a new front-panel crystal socket to
allow quick, easy changing ol one transmit
crystal withour the fuss ol removing the
cabinet. Lets you transmit on all 23 channels
iIf you wish.

2. The MW-34 utilizes variable receiver
tuning with another new feature—a spotting
switch—for receive function. The spottuing
switch turns on the transmitter oscillator
without going on the air, thus gencerating a
signal for tuning the receiver 1o exactly the
same frequency as the transmitter.

3. In addition, a TVI filter is incorporated

HEATH — The Quality Line In CB Gear Kits!
. e

Deluxe Moster Station 5-Channel §
CB Transceiver
Kit GW-42, 23 tbs...... $119.95

Fomous Heathkit GW.11 CB Trans.
ceiver (AC ar DC), 13 Ibs.. . $69.95

October, 1964

Heathkit 5-Channel CB Tronsceiver,
Kit GW-22 (AC), 14 Ibs., ..$59.95

to minimize interference with TV sets oper-
ating in the surrounding arca.

4. And a new calibrated S meter which
automatically shifts from transmitter to re-
ceiver to indicate strength of received signals
and relative power output during transmit.
Ideal For Boat, Car & lome! The MW-34's
compact size, 3-way power supply (117 v,
AC. 6 or 12 v. DC), and gimbal mounting
bracket allow installation under your car’s
dash. on top of your boat’s instrument
panel, or anywhere you wish to set up CB
communications. Its rust-resistant  metal
cabinet is attractively styled in black &
white with blue accents and anodized trim
. matches Heathkit marine gear!
More Deluxe Features For Maximum Per-
formance! [ike variable recciver tuning with
vernier action and lighted dial, superheter-
odyne receiver with RF stage for sensitive.
fong-distance reception; adjustable squceleh
and automatic noise limiter; and ctlicient
transmitter circuitry. It's  convenient to
operate 100, with the built-in speaker &
push-to-talk mike.

Simple To Assemble! With the new Heath-
kit 2-color step-by-step instructions, as-
sembly of the MW-34 proceeds smoothly,
quickly from start to finish. Takes no spe-
cial skills or knowledge.

Kit includes PTT microphone. AC & DC
power cords. and crystals for one channel
(specify freg. no.). Choose yours now!

Kit MW-34,161bs................. $589.95

T

i!M

|

[

l

9-Transistor "'Walkie-
Talkie”, Kit GW-21,
b

h

Jbs........ $44.95 i
ki il
1.Watt ""Walkie-
Talkie”, Kit GW-52,
4lbs........ $74.95
-y
4-Transistor ""Walkie. Hmﬁ‘
Talkie”, Kit Gw-31, ””””
2 0bs...,....$19.95 it
—Only $35 a pair! “”’._5
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Features
rice...

At Only $89.95!

Advanced New Features!

Spotting Switch

Clas ORY Operates with front-ponel
m crystol socket, & generates

a signal to tune receiver to

spor exact frequency of selected

crystol.

Front-Panel

Crystal Socke*

Enables changing transmit
crystalto any of 23 CB chon-
nels without remcving cobi-
inet,

Calibrated 'S" Meter!
Indicates strength of received
signal & relative power out-
put.

TVI Filter

Minimizes interference with
TV sets operaiing in sur-
rounding area.

FREE CATALOG

See this and over 250 atker exciling !
Heathkits available in easy-to-build
kit form. Save 50, or more by doing
the easy assembly yourself! Send [}
for your free catalog today!

O e L L T TR T e R P P T

[}

HEATH COMPANY, Dept. 15-10-4 ]
Benton Harbor, Michigan 49023 ]

In Canada: Daystrom, Ltd., Cooksville, Ortario [}

1 O Enclosed is $ ., plus postage. :
) Please send modelfs} ]
: {J Pleose send my Free Heathkit Catalog. =
Name [}
{Please Print) =

Address [}

]

City State Zip ]

]

GX-137
Prices & specifications subject to change without notice |

T e ]
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No matter what job you have today

CIE can help you move ahead
Jast!
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It's a fact. The men holding down high-paying. challenging
jobs in clectronics have one thing in common . . . they know
practical electronic theory. And now . . . thanks to Cleveland
Institute of Electronics . . . you can join this select group of
successful men. First, find “you'" in the picture. Second, read
about the CIE Program that matches your present occupa-
tion. Third, fill out the postage-paid reply card and drop it
in the nearest mail box. You'll soon see why modern, effec-
tive CIE Home Study has helped thousands move ahead in
electronics . . . can do the same for you. But act now. The
demand will never be greater for ambitious men who prepare
themselves for the top jobs in clectronics.

Radio-TV Servicemen: Boost your business fast.
Get your Commercial FCC License and service mobile radios
used by police and fire departments, taxi and truck flects . . .
also maintain marine electronics, broadcast station equipment,
CB, ctc. CIE's First Class FCC License program is the quick
risk-free way to prepare for the tough FCC exam. Switching
to a job in industry? With our comprehensive Electronics
Technology program under your belt . . . you're a cinch to
get just the one you want.

“Ham” Operators: Turn that hobby into a
profitable profession. Prepare for a rewarding job at one of the
country’s 5,000 Commercial Radio and TV stations. CIE’s
Broadcast Engineering program will teach you how to select,
use, maintain all types of Radio and TV station broadcasting
equipment; also prepares you for the First Class FCC License.

@Communications Specialists: Want a top job
with a telephone company, a railroad, a pipeline company
or any firm with a big stake in communications? CIE’s
Electronic Communications program will change that wish to
reality. Covers mobile radio, microwave; carrier telephony,
too, if you want it. Gets you a Second Class FCC Ticket.

Military FElectronic Specialists: Siaying in
... or getting out, CLEs Electronics Technology program will
help nail down your next promotion . . . or land that first
high-paying job in civilian life. You'll learn new electronic
principles . . . know how to apply them for troubleshooting
all types of electronic equipment.

@Electricians: Electronics is here to stay! CIE's
Industrial Electronics and Automation program takes the
mystery out of “exotic’” new industrial control systems,
electronic heating and welding, servomechanisms, solid state
devices, ultrasonics, X-ray . . . has everything you neced to
understand your new electronic equipment.

Ambitious Men . . . anywhere: Electronics
1s the world’s fastest-growing industry . . . a 17 billion dollar
business that's grown 400% in the last 10 years. Right now
there are thousands of good steady jobs just waiting for
trained men. CIE’s Electronics Technology program provides

complete understanding of electronics theory and funda-
mentals . . . prepares you for the First Class Commercial
FCC License. Whether you're in Electronics now . . . or just
thinking about changing to this exciting career field; whether
you work in industry, business, government, or the military
. .. this is the program for you.

CLEVELAND INSTITUTE HOME STUDY IS FAST,
ECONOMICAL, EFFECTIVE. HERE'S WHY:

Modern up-to-date material . . . including threc exciting new
subjects. Every day .. . the Electronics Industry sees new develop-
ments in equipment, design methods, application techniques.
CIE lesson material keeps pace. For example . . . our new Trouble-
shootimg lessons give you a fast, systematic method of locating
faults on any eclectronic equipment. New lesson material on
Transistors covers this vital subject clearly, concisely . . . shows
how they work, where and how you use them. And a new Micro-
miniaturization lesson describes all types of micro components . ..
explains such critical subjects as integrated circuits and microwatt
clectronics. It's the kind of knowledge you want—the kind of
knowledge you'll use!
An FCC license . .
(except  Industrial Electronics and Advanced Engincering) are
backed by our famous Commercial FCC License Warranty:

. or your money back. All CIE Programs

“If vou fuil the FCC exam for the License specified after completing
your program . . . all tuition will be refunded.”” Compare this to any
other FCC License offer. You'll see it’s about as close to a sure

thing as you'll ever find!

““Check-point”’ programmed learning . .. plus FCC Progress
Reviews. CIE Home Study works! You learn at your best learning
speed. All material comes in small, casy-to-understand segments

.. is “locked-in™ by examples, diagrams, explanations. You learn
thoroughly . . . and remember what you learn! And FCC Licensing
Programs include special Progress Reviews covering hundreds of
questions and answers just like those on the FCC License Exam.
Free nationwide job placement service . . . for life, for every
CIE graduate. Every 60 days . ..
graduation CIE will send you an up-to-date list of many high-

while you're a student and after

paving job opportunitics with top companies across the country.
We'll also provide you with 200 professionally-prepared resumes
to help vou land the job you want!

Thirty years of experience . . . highly qualified instructors . . .
accredited. Since 1934, Electronics home study has been Cleveland
Institute’s on/y business. Our instructors are experts in electronics
and are currently training some 15,500 students. We are aceredited
by the Accrediting Commission of the National Home Study
Council. This Commission has been approved by the U. S. Office
of Education as a “nationally recognized accrediting agency™
under the terms of Public Laws 82-550 and 85-864.

Now is the time
to make your move in Electronics

Mail Reply Card Today

Cleveland Institute of Electronics

DEPT. EW-94

October, 1964

1776 East 17th Street Cleveland, Ohio 44114
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Directivity — Equally important for superior color pictures is
frecdom from interference and ghosts. Thercefore, an antenna with
sharp directivity ana good signal-to-noise characteristics is
necessary. Extraneous signals picked up at the buck and sides pro-
duce objectionable noise and ghosts in black and white reception
.. . frequenty ruin color reception.

Winegard’s Colortron has the most ideal disectivity
pattern of any all channel VHF antenna made. It
has no spurious side or large back lobes. .. is ab-
solutely dead on both sides. Coloriron does not pick
up extraneous signals. and even has a higher front-
to-oack ratio than a single channel vagi. TrPICAL

Look at this Colortron polar pattern. No eother e
VHF-TV antenna has sharper directivity on a channel-for-channel
comparison.

BALANCED DESIGN CoOLORTEONS HAVE SUPERIOR MNECHANICAL

Fraiures, Too!

Every square inch of the Colortron has scen engincered for
maximum strength, minimum weight and minimum wind loading.
Even the insulators are designed for low wind resistance. The result

Vdd,
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COLORTRAN ANTENHA
Model C-42 « Golé Anodized » $34.95

CDLORTROM ANTENNA
Model C-43 + Sold Anodized » $51.90

COCORTRON ANTENNA
Model ©-44 « Solc Anodized » $64.93

Mode! C-4% » Eold Anodized « $24.95

is a streamlined, lightweight antcnna that stays stronger longer.
Colortrens have been wind tested to 100 mph.

Colorirens are simpler to put up, too. Easier to carry up a lad-
der and mount on a high mast. No extra weight and bulk to
frustrate the antenna installer.

And, you can see the difference in quality wher you exanvine a
Winegard CoLorTRON, The GorLb ANoODIZED fnish is bright
weather-proot gold that won't fude, tust or corrode. It’s the same
finish specificd by the Navy for military antennas, Full attention
is paid to every detall.

Winegard Helps You Sell—does more national advertising
than ¢ll other brands combined. When you sell Winegard, you sell
a brand your customer krows . . . backed by a written factory
guaranice of satisfaction.

It's not surprising that Winegard leads the field in the number of
antennas installed with color sets. And Colortrons have been in-
stalled by the hundreds of thousands for black and wkite sets too

_for the antcnna that's best for color is best for black and white
as well. Why don’t you try a balaneed design Colortron and see
for yourself?

= & Winegard Co.

COLORTROK ANTENNA
3003-) KIRKWOOD ¢ BURLINGTON, IOWA

CIRCLE NO. 237 ON READER SERVICE PAGE
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REPORT

HI-FTI PRODUCT

TESTED BY HIRSCH.-IOUCK LABS

Vernon 47 /26 Tape Recorder
Shure V-15 Phono Cartridge

Vernon 47 /26 Tape Recorder

For copy of manufacturer’s brochure, circle No. 63 on coupon (page 13).

IN its styling and performance features,

the Vernon 47 /26 tape recorder is re-
freshingly different from other record-
ers, both domestic and foreign, which
we have tested. The 47/26 is imported
from Japan by Vernon Audio Division
of Mount Vernon, New York.

The name of this recorder is a clue to
its circuit complexity, which involves
a total of 47 transistors and 26 diodes.
Its electronics portions are fully solid-
state and are constructed on plug-in
printed-circuit boards for ease of main-
tenance. In addition to separate stereo
record and playback preamplifiers, the
unit has a pair of 10-watt power ampli-
fiers, using OTL (output transformer-
less) output stages. These amplifiers
drive the built-in 5”7 monitor speakers,
or external speaker systems. The tape
transport motors may be switched off,
so that the amplifiers can be used as a
part of a home music system or as a pub-
lic-address amplifier.

The recorder is hounsed in an attrac-
tive, compact, and rugged all-metal case.

26
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Die-castings are used liberally for rigid-
ity and dimensional control. In spite of its
small size (15%”x12%”x6%”), it weighs
44 pounds. The drive mechanism uses
three motors, controlled by a unique
“piano-key” button grouping. The keys
have a feather light touch and operate
the motors through an interlocked sys-
tem of flip-flops, diode gates, and one-
shot multivibrators. Incorrect operation
of the mechanism is virtually impossible.

The tape may be switched to either
fast-forward or rewind directly from nor-
mal speed or from a standstill. Unlike
other recorders, it can be switched from
a fast speed to normal playing speed.
The tape comes to a smooth stop, pauses
a couple of seconds, and proceeds to

play. The built-in time delay prevents
any possibility of tape breakage or
stretching. It may also be rocked back
and forth between fast-forward and re-
wind to locate a particular portion of
the tape, with the aid of the index
counter.

The “black keys” of the piano-type
keyboard must be pressed simultane-
ously with the “Play” key to make a re-
cording. Red lights indicate when either
or both channels are recording. Stopping
the tape or going to a fast speed releases
the recording buttons. If it is desired
to temporarily stop the tape without
dropping out of “Record,” the “Pause”
button does this instantly. Another press
on it and the tape is instantly in motion.

Two push-buttons select the playback
mode through the internal speakers, or
external speakers if they are plugged in
(which disconnects the internal speak-
ers). The buttons allow mono reproduc-
tion of either track through both
speakers, stereo plavback, or shutting
off both speakers when playving through
an external power amplifier. Another
push-button switches the output from
the input stages to the tape playback
amplifier, in order to compare the in-
coming signal with the recorded signal.
The two tape speeds of 7% and 3% ips
are selected by a switch which elec-
trically changes the capstan motor
speed, as well as shutting off the motor
in a third position, while leaving the
amplifiers operating.

There is an automatic stop when the
tape runs off either reel. By sticking
a piece of conductive metal foil on each
end of a reel of tape, an automatic re-
peat feature may be used. This auto-
matically rewinds the tape after playing
and repeats the play for as long as may
be desired.

Two sets of concentric controls set

b IS

0B

==
PLAYBACK RESPONSE
1/21PS AMPEX 3i3
A et By g i

i
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Scoit’'s top rated LT-110
FM Stereo Tuner Kilt now
ai a new low price...$139.95!

1.88 uv sensitivity by a home alignment procedure without

instruments...an exceptional f_eai..." Electronics lllustrated

RS 7 ’It%’

e e e e iR Rt e B St s ¥ i

Here’s terrific news for kit builders! Now, the

famous Scott LT-110 tuner kit . . . the same kit
top rated by every audio expert . . . the same
superbly engineered FM Stereo tuner built by
thousands of hi fi enthusiasts . . . is now available
in handsome new styling at a truly modest price.

Look at the outstanding features of this superb
tuner. It includes a heavily silver-plated front end
that is pre-wired and tested in Scott’s engineering
laboratories. The critical multiplex section is also
completely pre-wired and tested with the most

New LK-728 80-Watt Stereo Am.
plifier Kit. Here’s a popilar inte-
grated stereo amplifier kit at an
outstanding price. Rugged stereo

1LK-48B 48-watt Complete Stereo
Amplifier Kit. More than enough
power for the majority of music
systems. The all-new LK-48B has

output stages deliver 30-watts, two new convenience features, a every wire are shown in natural eautiful, hand-fi cabi

can be used with any Speaker switched front panel headphone color and proper position. In ad- b ul, nished cabinets. £w 160-10
systems. Every conceivadle con- output for private listening, and dition, each full-color illustration

trol feature is found on this ver- a powered center channel output in the instruction book is ac-

satile amplifier including a to drive extension speakers. 13 companied by its own PART- Name ....... R R TR pesnievane
switched front panel headphone front panel controls, Complete CHART, another Scott exclusive.

output, complete recording facili- tape recording facilities. Typical The actual parts described in the AGATESS o v e e e s e e e e e e e e
ties, and provision for driving  Scott luxury features include all- illustration are placed in the

a third or center chanrel loud- aluminum chassis and DC-operated exact sequence in which they are City Zone State.

speaker system without additional

heaters for
amplification. Only $149.95

$129.95

Export: Scott International, 111 Powdermill Road, Maynard, Mass. Canada: Atlas Radio Corp., 50 Wingold Ave., Toronto. Cabie HIFI

Exclusive FULL-COLOR instruction
Book ‘‘eliminates just about the
last possible chance of
errors "

lowest hum. Only used.

e #N‘T(I.‘t.p [ i
advanced multiplex equlpment available. Among
the LT-110-B’s many pluses: Stereo Separation
in excess of 30 db, Sonic Monitor Stereo indicator,
60 db signal-to-noise ratio, sensitive tuning meter.

Here’s what the technical editor of Electronics
lllustrated said about the LT-110: “If you have
hesitated to go into stereo FM because of im-
agined complexities and highly technical skills
and knowledge that might be required, fear no
more. The LT-110 shows you how to enjoy stereo
FM the easy way.”
|T=REE 1965 STEREO GUIDE

H.H. Scott, Inc., 111 Powdermill Rd., Maynard, Mass.

[ Please send me your new 20-page full-color
1965 Stereo Guide and complete catalog.

wiring

Send me complete informati n new con-
Every part and 0 Sen p nformation on new

soles by Scott . . . component quality in

| SCOTT"

Puice slightly higher West of Rockies. Subject to change without notice.
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W9IOP
PUTS THE WORLD AT
- YOUR kFINGER TIPSt

IE R ]

FAMOUS
"SECOND OP”"

Essential DX operating aid, provides
vital data like: beam headings; list of
world QSL bureaus;includes logging
space. See needed prefixes at a
glance, increase your odds of a QSO
because you have full information
instantly.

NEW Q" DIAL

A must for every active operator, ham
or C.B. Over a dozen vital informa-
tion tables including: Q-signals, 10-
signals, abbreviations, all U.S, radio
districts and prefixes, time conver-
sion, logging space for CW-SSB-CB
Saves time for efficient operation,

At your E-V microphone headquarters,
or send $1.00 each to:

ELECTRO-VOICE, INC.
Dept. 1043N, Buchanan, Michigan 49107

ElecthoYores

SETTING NEW STANDARDS IN SOUND

CIRCLE NO. 180 ON READER SERVICE PAGE
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VERNON 47/26
OVER-ALL RECORD/PLAYBACK RESPONSE
712 FS

50

[e]e] 200 500

recording and playback levels, with the
aid of twin illuminated “vu-type” meters.
A unique tone control offers a smooth
transition from loudness compensation,
to bass boost, to flat response and finally
treble boost, effective only on playback.
Each channel has inputs for two high-
level sources and a microphone, They
may be selected individually or mixed.
By suitable internal cross-patching from
one channel to the other, sound-on-
sound, echo, and other special effects
mav be created.

The Tlh-ips plavback response of the
47/26, as measured with the Ampex
31321-04 tape, was within =3 db from
50 to 15,000 c¢ps. The over-all record/
playback response was quite flat and
smooth. At 7% ips, it was down 2.5 db at
35 and 12,000 cps, and 5 db down at 28
and 14,500 cps. At 3% ips, it was within
+3 db from 30 to 8300 cps. These
measurciments were made with the tone
controls in the indicated “flat response”
setting and can be modified as desired
by use of the tone control.

The wow and flutter were very low,
measuring 0.03% and 0.05% respectively
at 7% ips with the Ampex 31326-01 test
tape. The tape speeds, measured with a
tape strobe, were exact. The fast tape
handling was unusually fast, requiring
less than 50 seconds to move 1200 feet
of tape. The signal-to-noise ratio aver-
aged 45 db at 7% ips and 46.5 db at
3% ips. The noise was essentially all hiss,
with little or no hum present.

The amplifier section frequency was
down 3 db at 25 and 15,000 cps, in
the flat tone-control position. The treble
boost was a very mild 3 db maximum
in the 8000 c¢ps to 10,000 cps region,
The “bass boost” was actually a strong
treble cut, beginning at a few hundred
cps and reaching a maximum of about
13 db. The power output of the ampli-
fiers, although nominallv rated at 10
watts per channel, varied {rom about 10
watts into a 4-olin load, to about 6 watts
into a 16-ohm load. Intermodulation dis-
tortion on one channel of the test unit

2KC, SKC, IOKC. 20KC.

was under 1% up to several watts output,
with a 16-ohm load, and under 3% up
to more than 10 watts output into a
4-ohm load. The IM distortion of the
other channel was higher at low levels,
but decreased to normal levels at several
watts output.

When making recordings at 7% ips
from an FM tuner, no change in sound
quality (other than a verv slight in-
crease in hiss level) could be heard
when comparing the incoming and out-
going signals from the recorder. At 3%
ips, only a slight dulling of extreme high
frequencies distinguished the two sig-
nals. The over-all sound quality of this
recorder is compatible in every way
with the finest home music svstems,
when plaved through an external ampli-
fier and speaker svstems. Its internal
amplifiers and speakers are quite ade-
quate for monitoring or casual listening.
The built-in amplifiers were able to drive
medium-cfficiency speaker systems with
very pleasing sound quality.

The tape transport is, without a
doubt, the most fool-proof we have ever
used. No matter how the controls are
misused, it is impossible to break, spill,
stretch, or accidentally erase a tape. The
recorder can be mounted horizontally,
vertically on the removable bases pro-
vided, or at any other angle. It runs cool
and requires only a minimal amount of
ventilation.

The manufacturer also makes avail-
able a dynamic microphone, the DF-1,
which is well suited for use with the
47/26 recorder. We found the quality
of the DF-1 microphone to be perfectly
satisfactory for general home or other
nonprofessional recording. Another ac-
cessory is a remote-control unit which
plugs into the recorder. It has a dupli-
cate set of “piano kevs” which allow
control of all tape transport functions
up to a distance of about 20 feet from
the recorder.

The Vernon 47/26 recorder, with
plastic cover, all cables, and mounting
accessories, sells for $600.00. A

Shure V-15 Phono Cartridge

For copy of manufacturer’s brochure, circle No. 64 on coupon (page 13).

ECENTLY, the significance of the
vertical angle between the gener-
ating elements of a phono cartridge and
the record surface has received wide
publicity. Tt has been shown, both theo-
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retically and practically, that the vertical
angles of the recording cutter stylus and
the plavback cartridge stylus should be
identical. The chief result of an appre-
ciable departure from this condition is
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see what’s new for 1965 in

the Wondfuld Wold of hemight-kits

s 95 KG-854 54-Watt
79 Solid-State Stereo
) Amplifier Kit—abso-
eSS lutely superb perform.
ance, a pleasure to
build. No output transformers; pre-
cision self-resetting circuit breakers;
printed circuit board and military -
type termina! board for easy assem-
bly. Nothing like it at the price!

with
switchable
probe

KG-625 6” VTVM Kit—king-sized for
accuracy; % -volt full-scale DC range;
200 microamp movement; reads peak'
to-peak AC yolts directly; precision 19
film-type resistors- single switchable
AC-ohms/DC test probe. Terrific value

KG-870 70-Watt Solid-
State Stereo Amplifier
Kit—packed with dozens
of deluxe features to
bring you spectacular performance at
low, low cost. The last word in easy
assembly and breathtaking sound.

5995

less case

KG-765 All-Transistor
Stereo FM-AM Tuner
Kit—delivers the most
exciting stereo sound
imaginable Features
automatic stereo MX indicator light;
FM-AM signal-strength tuning meter;
factory-assembled and aligned IF strip
and FM front-end. Superb gquality—
incomparably low in cost.

59995

less
case

54995

with cable
& leads

KG-375 Universal Auto Analyzer Kit—
greatfor auto tuneups—checks generator
alternator, regulator. wiring, both 6 and
12-volt, all engines. Big 7”7 meter: solid-
state circuitry: self-powered_Packed with
exclusive features—at lowest cost

ceiver Kit—top quality

at lowest price; for 110-
130 v. AC/12 v. DC; 5 crystal-con-
trolled channels, 22-channel manual
tuning; adjustable squelch; ANL;
Pi-net output, and more.

s 95 C-560 5-Watt CB
89 Transceiver Kit—for

110-130v. AC/12v. DC;
terrific sensitivity, 6-crystal-con-
trolled channels; 23-channel manual
tuning; preassembled and tuned Nu-
vistor RF stage; solid-state power
supply; 2-stage IF; adjustable
squelch, and much more. A super-
value in latest CB design.

see many other great kenight-kits® including best-sellers like these!

KG-225 Wireless Intercom Kit—
tyansislorized and wireless—newest
finest. most advanced intercom kit
YOU can buy. All units are Masters :
all originate calls. Squelch circuit
eliminates interference, Add stations
as needed. Amazingly low priced.

515%

KG-275 Exposure
Meter Kit —latest
super-sensitive cad-
mium-sulphide type ;
accurately measures
both reflected and
incident light. 2-
range meter; push-
button selection for
low and high light levels; color-cod_ed
scales to calculate proper lens opening
and shutter speed. Professional quality
—outperforms far costlier units.

knight kit
GUARANTEE

Buy any Knight-Kit.
Build it. Operate it.
You must be satis-
fied or we refund
your money.

&

; R e

53995 “Star Roamer’' 5-Band
Superhet Short-Wave
Receiver—band-

switched ranges; electrical bandspread;

"S" meter; ANL; IF sensitivity con-

trol—tops for lowest-cost world-wide

radio reception.

59995 T-150A 150-Watt AM/
CW Transmitter Kit—
covers 80 through 10

meter ham bands; controlied-carrier

modulation;; stable VFO; "spot” switch;
chirp-free cathode keying; front panel
key jack. The price is unbeatable.

Saaa Famous

c-100
less Walkie-
battery  Talkie Kit

—all-transistor; range
up to %4 mile; crystal-
controlled xmitter for
channel 7; fun to build
and use. Owned by
thousands. Lowest-
priced Walkie-Talkie
kit available anywhere.

r Aiien

ELECTROMN!
RO VIR

FREE

SEE THE FULL SELECTION OF KNIGHT KITS:
Stereo Hi-Fi, CB, Hobby, Shortwave,
Ham, Test Instrument, Intercom—
PLUS the world’s largest selection
of electronic equipment.

95 KG-620
4%"VTVM
with Kit. 7
leads

ranges
each, AC v. (RMS &
P-P), DCv., ohms, and
db. 11 megohm input.
Extended response —
=1db, 30 cps to 3 me.
Easy-reading 2-color
meter scale. A dollar-
stretching value,

Send for 430 page 1965
ALLIED CATALOG!

satisfaction guaranteed or your money back
EASY TERMS: Take advantage of the Allied Credit Fund Plan

ALLIED RADIO

The World’s Largest Electronic Supply House

October, 1964

F

1995

Transistorized
Electronic Ta-
chometer Kit—
b registers 0-8000
rpm, with 3% full-

scale accuracy;

: Zener diode regu-
lation; universal mount. Rugged; reli-
able. Tops in value and performance.

f
)
e

ALLIED RADIO, Dept. I-KK

100 N. Western Ave., Chicago, lllinois 60680 I:R,ee
[] Send FREE 1965 Allied Catalog.

Ship me the following Knight-Kit(s):

53595 600-B Tube Tester Kit
—tests over 2300 types;
checks for quality, con-

tinuity, shorts, open elements and gas;

cathode-emission type; fast setup. Ex-
cellent value.

sand for

CATALOG

Name

PLEASE PRINY

Address

City.

State Zip,

L-------------------J
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... for

NATURE
LOVERS . ..

Record nature sounds.
Set on auto operation.
| Sound starts and stops
| it automatically.

SLIDES
& SOUND

Built-in automatic syn-
chronizer advances
slides; coordinates them
with commentary or
music.

SECRET
RECORDINGS. ..

=

For investigations, inter-
rogations, gathering of
evidence. Works unat-
tended. Voice starts and
stops it.

DICTATION . ..

Use voice operation or
remote-control micro-
phone. Dictate anywhere
— office, home or on the
road.

MUSIC WHEREVER YOU GO. ..

radio or records,

Enjoy music at the bea"c'h,
Play commercial tapes or your own selections from

on your boat, anywhere,

World's First Fully-
Automatic Voice-Operated
Portable Tape Recorder!

CONCORD

330

You'lt find all sorts of “hands-free’” uses for
Concord's amazing portable 330 — applications
not possible with an ordinary recorder. You
don’t even have to be there. Sound starts it;
sound stops it. Just set it and forget it! O The
330 is packed with features: automatic slide
projector advance; automatic Synctrol for home
movies; automatic self-threading too! Up to

6 hours playing time on 5” reels; 2 speeds; VU
meter/battery life indicator and an optional

AC adaptor. O See your Concord dealer right
away for a demonstration. Under $200.00.*

Other Models to $450.00.

For Connoisseurs Of Sound

CONCORD 330

CONCORO ELECTRONICS CORPORATION

809 N. Cahuenga Bivd., Dept.24. Los Angeles 38, Calif

*price slightly higher in Canada.
CIRCLE NO. 171 ON READER SERVICE PAGE
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an increase in playback distortion,
mostly sccond harmonic. There is gen-
eral industry agreement that a 15-degree
vertical angle in the playback system is
optimum for playving older records as
well as those made with more recent
cutter designs.

The new Shure V-15 “Stereo Dynetic”
cartridge is designed with a 15-degree
vertical tracking angle. Like other Shure
cartridges, it is a moving-magnet design,
with an easily removable stvlus assem-
bly. The stvlus compliance is 25 x 10-¢
cm./dyne in both lateral and vertical
planes, which calls for a tracking force
between % gram and 1% grams. Forces
greater than 1% grams are not recom-
mended. If the pickup is dropped, or
excessive vertical force applied for any
reason, the stylus retracts until a small
plastic button on the stylus assembly
contacts the record surface. This pro-
tects the stylus from accidental damage,
and also does away with the pops and
clicks caused by record scratches pro-
duced by rough handling of the pickup.

A unique feature of the cartridge is
its elliptical stylus. One of the inherent
weaknesses of disc recordiugs is the fact
that the cutting and playback styli have
different shapes. Records are cut with a
sharp-edged stvlus and plaved back
with a conical stylus, The inability of the
playvback stvlus to trace precisely the
groove modulation cut by the recording

R T T If
-39 RECORD -
OCP'SH’— 4‘:|‘, g
T T

z i I
[ soass: 0y
E
.0 g
E
0 inm
OIC> "{
P G
£ il
AR
0 ST
v TR
'S annt Bjseaniass

peie:

T s

o L O T e T
o

stylus leads to “pinch-effect” distortion,
as well as a loss of high-frequency re-
sponse near the inner grooves of the
record, where the recorded wavelength
becomes comparable to the stylus di-
mensions.

One approach to the solution of this
problem has been the use of a smaller
tip radius on the playvback stylus. Some
stereo cartridges have conical stvli with
0.4-mil tip radius, or even less. These
can produce a noticeable improvement
in clarity and reduced distortion near the
end of a record. However, they are un-
suitable for playving mono LP records
which were designed for a 1-mil play-
back stylus. The small tipped styli tend
to “rattle around” in the bottom of a
mono LP groove, producing unpleasant
distortion.

Another approach has been the use of
an elliptical stylus. This has a larger
radius at right angles to the groove and
asmall radius on the portion of the stylus
which contacts the groove walls. The
short wavelengths of high-frequency
groove modulations are readily traced
by the small edge radius, while the large
frontal radius keeps the stylus from “bot-
toming” in the record groove.

Elliptical stvli have been tried several
times in the past by various manufactur-
ers. They have usually been offered on
experimental or limited-production car-
tridges. Difficulties in manufacturing the
diamond styli have prevented wide-
spread application of this concept.
Shure has now introduced the elliptical

(Continued on page 105)
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TO PROVE TO YOU...

You really need 2 |types of microphones

A SPECIAL OFFER IN THE INTEREST
OF IMPROVED SPEAKING TECHNIQUES

This special limited-time offer applies ' . ) For lecturers, teachers, ministers,

to the famous Unidyne 11 and 1l \ managers, public speaking requires

series and other fine Shure micro- ) the freedom and flexibility of a sec-
; . - \ B

phones listed below.” Unidyne IIl is s ond microphone. The ability to move

the only cardioid microphone with
pick-up pattern symmetrical about
axis and umiorm &t all frequencies.
Outstanding for voice or instruments.

*Models 300, 315, 330, 333, 555W, 555, 545, |1
5455, 546, 5565, 576, 578, 5785. A Shure )s‘
Lavalier for only $5.00 with each, when you

send in your guarantee registration card. l

Ofter expires December 37, 1964

around while talking frees the speaker
for writing on a blackboard or han-
dling visuals, makes any speaker more
interesting, more efiective. Prove it to
yourself for only $5.00 when you buy
a Shure Microphone for fixed-loca-
tion usc.

Steps to obtain your Lavalier Microphone: N

Purchase any of the microphones listed above thru your dis-:
tributor or sound installer.

Remove guarantec registration card from microphone package. -
Specify whether you wish high impedance or low impedance +
lavalier microphone in the comment section of guarantee rcgis—:
tration card.

SHURE

Shure Brothers, Inc., 222 Hartrey Avenue, Evanston, lllinois

Mail to Shure Brothers, Inc. with your check or money order for
$5.00. !i sending cash please send by registered mail.

That's all there is to do. Your microphone will be sent to you
post paid. Sorry, no C.O.D.s.

et es s esesssess st oeeeessaryse e e e s ieenccrensinrense

ceseccscsensre

R
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EICO’ complete new
color TV labfor the pro

Model 380

Model 369

Model 435

Color TV servicing is a job for professionals—and Eico's new color TV test
equipment is designed to their requirements. Professional service engi-
neers can't afford to waste time on apparent set troubles caused by make-
shift, inaccurate test signals, or on test equipment that is inherently
difficult to use or incapable of fast, accurate determinations. Critical pro-
fessionals know they can depend on EICO for accuracy, reliability, and
laboratory siandard performance. Moreover, EICO has now successfully
reduced equipment size while improving performance, to permit conven-
ient on-location servicing. No wonder the pros choose EICO!

PROFESSIONAL PERFORMANCE IN COLOR TV TEST INSTRUMENTS/
(A) MODEL 380 SOLID STATE N.T.S.C. STANDARD COLOR SIGNAL &
DOT-BAR GENERATOR (PAT. PEND.) Entirely unigue_in both providing
completely standard 100%_fully saturated N.T.S.C. color signals, including
both chrominance and_luminance signals exactiy as specified, and in be-
ing completeiy transistorized. Color burst is precisely gated and delayed
according to N.T.S.C. standards, and phase angles are permanently estab-
lished by taps on a linearly distributed delay line, so that no adjustments
are ever required. Use of saturated transistors for switching and delay pro-
vides square ‘‘clean’” waveforms without significant overshoots or ringing
for excelient signal definition. The design of the 380 is an absolute pro-
tection against obsolescence, and assures the professional service engineer
that apparent set trouble is not caused by a non-standard test signal. In
addition 1o generating 11 different color signals, one at a time, for hue and
demodulator adjustments, the Model 380 generates dots, crosshatch, hori-
zonial lines, and vertical lines for convergence and linearity adjustments.
Bom video and RF outputs are provided, with gain controls. Three crystal-
controlied oscillators are employed for coior burst and color information,
convergence and sync signals, and RF output on TV channe! 3 {(exchange-
able for TV channel 4). Entirely stable and inherently rugged by solid state
design, the Model 380 is also outstandingly compact and weighs only 4
Ibs. SIZE (HWD): 8%, x 5% x 63 inches. Kit $129.95. Wired $169.95.

(B) MODEL 369 TV-FM SWEEP & POST-INJECTION MARKER GENERATOR
(CRYSTAL-CALIBRATED) For easiest, fastest visual alignment of color or
B&W TV, and FM receiver RF & IF circuits. Five sweep ranges from 3-220
mc and four marker ranges from 2-225 mc, plus a crystal marker oscillator
that turns on when a crystal is plugged into the panel socket (4.5 mc
crystal supplied for TV sound alignment). Controllable inductor sweep cir-
cuit is purely electronic and has no mechanical parts to wear out. Retrace
blanking, and a 3-stage AGC circuit that keeps the amplitude of the swept
signal even when the widest sweep width of 20 mc is used. With the 369,
circuit response is not affected by markers and markers are not affected
by traps in the circuit. Only the sweep signal is applied to the circuit under
test. A demodulator cable picks up the output signal and feeds the demod-
ulated signal to a mixer stage in the 369 where the markers are added.
Then the combined signal is fed to a 'scope. Separate trace size and marker
size controls can be used independently. SIZE (HWD): 8% x 12% x 7%
inches. Kit $89.95. Wired $139.95.

(C) MODEL 435 DC WIDEBAND 3” OSCILLOSCOPE You'll be able to com-
plete many more color or B&W TV service calls on location if you can take
your 'scope with you. EICO's 435 is really portable (Y5 the size of conven-
tional 5” scopes) and fully equipped to do the job. Quality eqgual to or
better than the finest 5” TV service scopes is achieved with a far sharper,
brighter trace on a flat-face CRT. Direct-coupled, push-pull V amplifier, with
4-pos. frequency-compensated decade attenuator has no low frequency
phase shift, and is flat from DC—4.5mc¢ (+1, —3db). Far more accurate
p-p voltage measurements than ever before with a Zener diode-controlled

32
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square wave calibrating voltage, and an edge-lit calibration grid. Easier to
use for TV servicing with pre-set TV-V and TV-H positions in addition to 4
sweep ranges, automatic sync limiter and amplifier, and full retrace blank-
ing. Amazingly easy to build because of professional interior packaging
that has eliminated crowding and permits easy access to any component.
SIZE (HWD): 8¥2 x 5% x 12% inches. Kit $99.95. Wired $149.95.

ONE MORE MATCHING INSTRUMENT EQUIPS YOU
FOR FM STEREO SERVICING, MODEL 342 FM MUL-
TIPLEX SIGNAL GENERATOR. The EICO Model 342
is a compact, efficient instrument essential for test
or alignment of the multiplex circuits of FM Muiti-
ptex Stereo tuners, receivers, and radios. FM Stereo
is a field as fast-growing as color TV, and a multi-
plex generator is an absolute must for getting a
share of the increasingly important and profitabie
service business. The circuitry of the Model 342 is
of the design lab quality needed for restoring orig-
inal performance quality to the costliest equipment,
but the controls have been simplified for fast, un-
complicated operation. With it, you can quickly measure and adjust chan-
nel separation and balance, or the input level needed for synchronization
or switch-over to stereo operation. The Model 342 provides signals as
perfect as those available from generators costing many hundreds of
doliars. It provides both a controlled amplitude composite audio output for
direct signal injection beyond the detector into a multiplex section, and
the same signal modulating an FM RF carrier at about 100mc (adjustable)
with controlled deviation + 75kc {100% modulation) for connection directly
to the antenna terminals. Either a built-in 1kc oscillator (below 0.3%
distortion) or an external audio oscillator may be used to provide the left
only, right only, difference, or sum signals. The 19kc pilot signal is crystal
controlled and may be switched on or off independently of the composite
signal. The signal may be obtained without audio information and only
the 19kc pilot injected. An oscilloscope sync output is provided, with a
choice of either 19kc sync or interpal lkc/external oscillator sync. In
addition, an input is provided for connecting an external audio oscillator
to provide an SCA signal when required. Another important and valuable
feature of the Model 342 is dual inputs and amplifiers for a stereo source
to permit FM MULTIPLEX STEREO demonstrations to customers when
there are no stereo programs being broadcast. Modern compactron tubes
are used to obtain a lightweight, compact package that is easily portable.
SIZE (HWD): 8%2 x 5% x 12% inches. Kit $99.95. Wired $149.95.

Visit the EICO exhibit in the Pavilion of American Interiors at the Worid's Fair.

EW-10. —:
| @ EICO Electronic Instrument Co., Inc. |
l 131-01 39th Avenue, Flushing, N.Y. 11352 |
l |
| Send new 1965 catalog featuring more than 230 EICO Products. O l

2 “ e et Fairmn I
: Name |
| Address l
| -
I City Zone State |
L
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A survey of the various techniques that are now under development and in present use
for the translation of printed or written alphanumeric characters into computer signals.

NUMERAL
TO BE
RECOGNIZED

LIGHT
SOURCE

CHINES

By KEN GILMORE

ODAY'’S computers perform tremendous amounts of
work at unbelievable speeds. But computers, for all
their abilities, have one major shortcoming. They can-
not read documents designed for human eyes—the mountains
of bills, receipts, sales slips, vouchers, forms, and other pa-
pers that keep our society running. As a result, the job of
coding information so that computers can use it is, for the
most part, still done slowly, expensively, and inaccurately
-=by hand.

At last, though, this great bottleneck is being broken.
More than a score of companies are now working on optical
reading machines—devices that scan typewritten or printed
words and numbers and translate them into punched cards or
digital signals automatically, with speed, accuracy, and econ-
omy [ar bevond human ability. (Optical reading machines
should not be confused with magnetic reading machines, de-
signed to identifv numbers on the bottom of checks. For a
full explanation of this quite different svstem, see ELEc-
TRONICS \WORLD, April, 1963.)

A large number of optical reading machines are already at
work, doing a wide variety of jobs. A battery of optical scan-
ners keeps track of the more than 600,000 dividend checks
and the hundreds of thousands of warrants. proxies, and other
stockholder documents the American Telephone and Tele-
graph. Company sends out periodically. A majority of the
countrv’s major oil companies now read incoming gasoline
credit card charge slips with automatic machines. (You may
have noticed the stvlized printing designed especiallv for
machine reading on some of vour own credit cards.) Munv
ol our muajor insurance companies, utilities; and other firms

—

October, 1564

TRANSPARENT
MASKS WITH PHOTO-
BEAM-SPLITTING OPAQUE NUMERALS MULTIPLIERS
OPTICS LENSES 1

Fig. 1. Mask-matching technique. Transmitted image co-
incides with only one mask, that of the '‘5,”" so no light
passes through that mask. In this case the number to be
recognized is transparent. Optical methods of project-
ing numbers written on paper have also been devised.

Fig. 2. Alternate Farrington reading scheme, using os-
cillating mirror rather than moving document to produce
horizontal character movement past the device’s sensors.
LIGHT ELECTRONIC
PULSES PULSES
SCANNING | !

TIMING PULSE v
LIGHT SQURCE

REFLECTING .

MIRRORS | PHOTO -
MULTIPLIERS |

b
i I
8 ; REVOLVING SLIT
DOCUMENT i " CONDENSING
a LENSES
rﬁi :
| hd
; /"\/e
: - .

OSCILLATING
MIRROR
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Display on scope shows number presented to logic circuits
of experimental IBM reader. A card with the same digits as
the one at the left has been placed in the reader. The logic
circuits guide the scanning beam on a moving circular
path around the written characters to detect the line edges
and extract the other data required for proper recognition.

now read returned premium notices and their customers’ bills
by means of machine.

The experience of one company shows why firms that
handle large volumes of documents are turning to automatic
reading. Back in 1955, the Reader’s Digest Book Club was
sending out some 15- to 20,000,000 books a vear in four quar-
terly shipments, recruiting temporary help to handle each
tremendous mailing. To eliminate the inefficiency inherent
in such a system, the company bought a specially designed
machine from a small firm called Intelligent Machines Re-
search (later to become a division of Farrington Manufac-
turing Compuny and the country’s leading producer of read-
ing machines). The original device, which could read through
the entire subscription list in a few davs and prepare com-
puter instructions for label printing, is still in operation.
Digest officials report that the scanner—first optical reader to
go into commercial service in the United States—has saved
its original price every six months both in terms of very
much reduced labor costs and increased efficiency.

Three Principal Approaches

Optical reading machines working on many different prin-
ciples have been built. Most effort, however, has gone into
three main approaches: template or mask matching, feature
extraction, and matrix matching.

The first approach—-mask matching—is the simplest, The
image of a character to be recognized—say a “53”—is projected
on a series of transparent masks, each containing a single
character printed in black (Fig. 1). When the image is
projected on the mask containing the 5, the projected image
coincides exactly with the printed image and all light is
blocked. Since there is some mismatch as the 5 is projected
on all other masks, some light shines through each and falls
on each photomultiplier except the one behind the 5. The
mask that blocked all light is easily detected by the photo-
cells, and the character is thus identified. Optical systems
can be designed to project a number or letter to be recog-
nized on all masks either simultaneously or else in a sequen-
tial manner,

Although such a machine is attractively simple in prin-
ciple and construction, it has several major disadvantages.
Character size, registration, and alignment are extremely crit-
ical. A system designed to recognize one tyvpe face has a high
crror rate on any other. Also, most documents in business,
government, and science that could be efficiently read by
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By 1965, some U.S. mail will be electronically read and sorted
by ZIP code. As a preliminary step, this recognition equip-
ment, designed by Philco, has been delivered to the Post
Office Department for extensive testing and evaluation. The
equipment reads mail addresses and controls sorting machine.
This system will greatly speed up the distribution of mail.

machines are typewritten. And typed characters, when ex-
amined under magnification, are far from perfect. Lines are
broken, open areas filled in, edges fuzzy. Mask-matching
syvstems do poorly on such type. For this reason, mask-
matching techniques have been largely abandoned,

Most commercial readers todayv are based on one of two
more versatile approaches: feature extraction or matrix
matching. Farrington machines, although they vary some-
what from model to model in scanning geometry and recog-
nition circuitry, illustrate the first approach mentioned.

Feature Extraction

The illustration on the cover shows the mechanical scan-
ning system of one Farrington reader. The combined move-
ments of the character (and its projected image) and the
scanning disc cause successive vertical slices of the character
to be projected through the fixed plate slit onto the photo-
multiplier. The scan can be compared to a television raster
except that the scanning rates are interchanged: the high-
speed vertical sweep is supplied by the spinning disc and
the fixed slit, while the slower horizontal sweep is produced
by the movement of the document. (Note: On the cover il-
lustration the fast sweep is vertical with respect to the num-
bers on the document but due to the mechanical arrangement
shown, this scanning is done horizontally across the image

An RCA-developed optical character reader takes advantage of
scanning ability of the TV vidicon tube. The device reads data
on 90,000 utility bills or insurance premium notices an hour.

ELECTRONICS WORLD
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Main units of IBM experimental multifont optical character
reader are shown here. Power supply and scanner are in the
background, a part of identification circuitry is at right.
The text, as seen by the scanner, is displayed on TV screen.

which is turned 90° at the scanning disc. As the document
moves horizontally through the reader, the images of the
numbers move vertically at the scanning disc.)

Fig. 2 illustrates a slightly different arrangement using
an oscillating mirror for the horizontal motion. A typical
scanning pattern and the waveforms generated by repre-
sentative scans in cither syvstem are shown in Fig. 3.

The waveforms are sent to a recognition logic section for
feature extraction, The logic section determines the presence
or absence of such features as a horizontal top. bottom. or
middle bar. short or long vertical bars on right or left. and
so on. A “2” for example, must have a horizontal top, middle,
and bottom bar, and short vertical bars on the top right and
lower left. Characteristics the machine seeks in other num-
bers are shown in Fig. 4.

The machine determines which features are present and
absent by analyvzing the waveforms in a series of logical

As the paper tape being read on this machine moves past the
reading station, a spinning 4-sided mirror reflects images
of numbers being read through a lens onto photomultiplier
reading heads. The reader was built by Rabinow Engineering
to read the fare tapes made by Swedish streetcar conductors.

steps. The block diagram in Fig. 5, for example, illustrates
the subroutine for detecting long vertical lines. Since the line
to be analvzed may be imperf{ect with sall missing portions,
this circuit is designed to ignore small breaks. At the same
time. it must detect longer breaks, such as the clear break
in the vertical sides of a well-formed “8.”

The waveforms A through E in Fig. 5 illustrate the detec-
tion process for a long vertical line with minor breaks. The
signal to be analvzed (A) is presented to the detector circuit
and inverted (B) by 1 so that the short missing portions
show up as positive pulses. If these missing pulses are shorter
than the timing interval of measuring circuit M1, they are
climinated. and do not appear at the A1 output (C}, The sig-
nal is inverted again (D) by 2 and presented to the second
measuring circuit (M2), whose interval is set to detect a
long line. This circuit produces an output only if the signal
is of greater duration than its measuring interval. Since a
long signal is present, M2 produces an output puke, which
indicates the presence of a long vertical line. Two primer
circuits. P1 and P2, determine whether the line is on the
right or left of the character being detected. Timing circuits
tiurn one of them on when the first edge of the character is
detected. the other at the other end of the letter. Since the
output of M2 is fed to both in parallel, an output from
one indicates the right side; the other, the left.

Fig. 3. (Left) Electronic signals that are produced during optical scanning of the numeral 2" are illustrated below. Fig. 4.
(Right} Simplified truth table for numerical characters. Abbreviations are for horizontal top (HT), horizontal middie
(HM), horizontal bottom (HB}, short vertical upper left {SVUL), short vertical upper right (SVUR); short vertical lower
left (SVLL), short vertical lower right (SVLR), long vertical left (LVL), and finally, long vertical right (LVR).
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Documents to be read are fed to paper-handling equipment at
front of this Farrington reader, Associated electronic equip-
ment, including recognition logic, is housed in the cabinet.

GATED LONG
SCAN VERTICAL
SIGNAL RIGHT
RIGHT SIDE
LONG
VERTICAL
LEFT SIOE LEFT

GATED SCANNER SIGNAL

TI-INVERTED SCAN SIGNAL

MI-INVERTED SCAN SIGNAL WITH
SMALL BREAKS FILLED IN

I2-FILLED-IN SCAN SIGNAL

M2-LONG VERTICAL

L

Fig. 5. Subroutine for detecting long vertical lines in spite of
small imperfections. Timing circuits identify horizontal position.

When a number that does not contain a long vertical—such
as an “8"—is presented to the circuit, the timing circuits
discriminate as shown in waveforms F through J in Fig. 5.
Since the peak in the inverted signal (G) is of longer du-
ration than the timing interval of M1, it appears at the out-
put of M1 (H) and is inverted (I). Neither of the two long
positive pulses is as long as the timing interval of M2, so
this timing circuit produces no output. Subroutines of about
the same complexity are used to determine the presence or
absence of other vertical and horizontal strokes.

A final logical operation identifies the character by check-
ing the outputs of the nine feature-extraction subroutines.
(Fig. 6.) Each feature-extraction subroutine has two outputs,
one of which is activated if the circuit detects a feature it
is designed to respond to, the other il it doesn’t. The recog-
nition circuits for individual numbers are connected to all
subroutine outputs used in the identification of that mnuuber,
and generate an output signal only if they detect the proper
pattern of “on’s” and “off’s” at the outputs of the various
subroutines. For the “zero” to be identified, for example,
Fig. 4 shows that the identification logic must detect a
horizontal top and bottom, und Jong vertical left and right
Tines. In addition, it must no? detect a horizontal middle. Thus
the “zero” recognition circuit, as shown in Fig. 6, is connected
to the “on” outputs of the {our feature subroutines it must
deteet, and to the “off” output of the particular one of the
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~. or subroutines
dolor a “zero.”

subroutines which must be missing.
play no role in the generation ol a sy

The Matrix Matcher

Another major type of machine in operation today matches
information derived from the character to be recognized with
a different kind of criteria stored or wired into its circuitry.
A reader built by Rabinow Engincering illustrates this.

The image of the character sweeps past a row of photocells
(Fig. 7 A through G). Timing circuits sample the image at
five points (B through F) and store the signals detected in
a shift register. At sample time 1, for example, a fourth
photocell from the bottom is the onlv one detecting a signal,
and this information is stored in the shilt register as shown.
As the figure continues to move across the photocells, outputs
al subseqnent sampling times are also stored in the register.
When the sampling is finished, the character is shifted down
in the shilt register to the “standard™ position.

Euach of the 60 elements in the shift register is represented

CHARACTER-RECOGNITION CIRCUITS
AN

e N

0 1 2 9

on

AT lorr {
oN

"M loee
on

T

SIGNAL

MEASURING
AND SVUR ]0FF

——
) —————]—

I
%
5

L—
— Z

—1 T 1

COUNTING
CIRCUITS

'V e—
Y e—
¥

Py
L~

[=3
z
vy

/—\ahl—\

e —"T

—
r— _r—1

ON

RESET LVR |
PULSE el

i o, g

Fig. 6. Final operation with feature-extraction subroutines,

Fig. 7. Character recognition by means of matrix matching.
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by a flip-flop circuit (Fig. 8). Normally, all circuits are in
the “white” position. If a black area corresponding to a
particular position in the register is detected during the
character sensing, the flip-flop representing that position
changes to the “black”™ position.

Once the number has been detected, stored in the shift
register, and shifted to the standard position, the outputs of
the flip-flop circuits are applied in parallel to a series of
resistor matrixes (a separate one for each character to be
recognized) for character identification (Fig. 9). As can be
seen, a resistor is wired to the output of each flip-flop that
shonld have a “black” output for the character to he detected.

IF PHOTOCELL "A"
SEES "BLACK" AT
SAMPLE TIME |,

THIS WIRE TURNS ! .
ON FLIP-FLOP "ASSERTION" OUTPUT

TO "BLACK" STATE \

+6 VOLTS IF "BLACK” \

FROM .
PHOTOCELL A TRANSISTOR - ——OAl
-6 VOLTS IF "WHITE
FLIP—FLOP
FROM Gy -6 vOLTS IF "BLACK"
SAMPLE TIME 1 —OAl

DRIVER +6 VOLTS IF "WHITE" Pl
“NEGATION" OUTPUT/

Fig. 8. One stage of electronic memory in matrix matcher.
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Fig. 9. Resistor matrixes are used for character recognition.

\When the number “17 is stored in the shift register, for
example the output of each of the assertion outputs of each
of these flip-flops will be + 6 v.; all other flip-flops will be
registering —6 v. If +6 v. is applied to every resistor of the
“17 matrix, then +6 v, will appear at the input of the “hest
match” selector. No other matrix will have only positive
voltages applied to its resistors.

Take the “E” matrix, for example. Plus 6 v. will appear at
8 of its resistors, but —6 v. will appear at 9 others. Its
resistors will operate as a voltage divider, and a potential
of just below 0 v, will appear at the matrix output. The “17
matrix, in other words, has an output of +6 v. while all
others show either u lower positive voltage or a negative
potential. The “best match” selector therefore identifies the
character as a “1.”

October, 1964

As is the case with the feature-extraction technique, a
character need not be perfect to be identified. Some of the
flip-flops can be in the wrong state, and the voltage generated
consequently somewhat below +6 v., vet the machine will
find the highest voltage and identify it as the “best match.”
In practice such machines can correctly identify quite poorly
tvped characters.

As seen in Fig. 8, each flip-flop has a “negation” output,
as well as its normal “assertion” output. While most normal
recognition is accomplished with the assertion circuits, nega-
tion outputs are used to help distinguish between similar
characters such as “E” and “F.” The matrix for the letter
“I'” (Fig. 9) has four “negatives” and a “positive” along its
bottom row, for example, to distinguish it from the “E” which
lhas five positives. Thus the voltage difference generated by
“E” and “F,” which, without the use of negation outputs,
would tend to be small, is made larger, and the two can he
differentiated more easily.

Still another technique can be used in a matrix-matching
svstem to distinguish between similar letters, such as “O”
and “Q.” Instead of using identical resistors at each matrix
position, those that sense the tail of the “Q” are of a lower
value, Thus the voltages generated by the tail are dispropor-
tionately large, and the tail receives greater weight in the
machine’s decision process. This principle of emphasizing
parts of the character particularly important in its recognition
is applied wherever similarities tend to make identification
difficult.

Matrix-matching machines can be made more versatile by
providing a number of different resistor matrixes for each
character to be recognized. One matrix, for example, might
be designed to recognize the capital letter “R,” another a
lower case “r”. Still others might be provided to recognize
the same letter in various other tvpe faces.

Many Varialions

Although most current machines operate either on feature-
extraction or matrix-matching principles, there are many var-
iations. The Farrington machine cited earlier, for example.
develops its scanning pattern with a combination of spinning
disc and document movement. (Continued on puge 84)

Fig. 10. Block diagram of main components of experimental
multifont optical character reader built by IBM. CRT beam
scans the text to be read, and resulting output signal from
photomultiplier tube enters the buffer. Then the signal goes
into the measurement-logic unit, where each character’s dis-
tinguishing features are determined. If the machine is being
trained to recognize a new type font, these features are sent
to a measurement reference compiler and then stored on mag-
netic tape. When the machine actually reads text, the measure-
ments go to decision-logic unit where character is identified.
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Fig. 1. Outer and inner radii for tape winding using 1.5-mil magnetic tape.

Note: Dashed lines in Figs. 1, 2, 4 show maximum outer radius of 8-mm reel.

Fig. 2. Outer and inner radii for tape winding using 1.0-mil magnetic tape.
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By FRED BLECHMAN

These charts make it
simple to wind

the correct amount

of tape on various reel

sizes for different

reco rz/z'ng times.

number of short recordings or if

vou do much corresponding tia
tape, it doesn’t take Jong before vou have
an array of different-sized reels holding
unknown lengths of tape. Since these
lengths are not known. the recording
time is unknown, especially since three
different thicknesses of tape ure in com-
mon use,

When vou wish to record a tape of a
specific length or to wind vour own tapes
from larger recls for economy, vou are
faced with a seemingly complex prob-
lem. Oue solution is to spend valnable
time runniug entire tapes through the
recorder at a known speed and calculat-
ing the length. There is, however, a
much faster and easicr wav—take two
simple measurements with a common
inchi-scale and use the charts that ac-
company this article.

Fig. 3 is a nomogram of tape length
and recording time at various standard
speeds. To use it vou only need a
straightedge. For example, vou wish to
know how long 150 feet of tape will
run at 3% ips. Lay the straightedge on
the nomogram so it intersects the 150-
foot marking on the left scale and the
3%-ips marking on the diagonal scale:
the result (8 minutes) will be found
where the straightedge crosses the right
side of the scale.

Next, let us consider Figs. 1, 2, and
4. Suppose you wish to wind 8 smuall
reels of 150 feet each from a 7”7, 1200-
foot reel of 1.5-mil tape. First measure
the hub radius of the small reels you
intend to use. (Common 8-mm. movie
reels, often used by tape-respondants,
have a hub radius of .625 inch.) Enter
Fig. 1 (1.5-mil tape) at the hub radius
on the horizontal scale and move verti-
cally upward until you intersect the
150-foot curve. The proper radius for
this tape winding length will be found
directly across on the vertical scale.
Now all you do is mark this “outer
radius” on the reels with a pencil or

IF vou have occasion to make a large

ELECTRONICS WORLD
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Commonly used small reels include the 34-in.
diameter reel that holds 600 feet of .5-mil
tape {left) and the 8-mm. movie reel {right}.

Fig. 3. {Upper right} Tape length versus record-
play time nomogram for various tape speeds.

Fig. 4. {Lower right} Outer and inner radii for

tape winding wusing .5-mil magnetic tape.

felt-pen and fast-forward wind tape from
the large reel to the marked point on
the small reels. This will give vou within
a few percent of 150 feet on each small
reel. If yvou are using 1-mil tape, utilize
Fig. 2 in the same manner, and Fig. 4
for .5-mil tape.

Of course, these curves can also be
used to determine unknown tape length
by measuring the hub und tape winding
radii; however, von must know the tape
thickness. The casiest thing to do in
this case is to run the tape through the
machine at 7% ips for exactly four min-
utes; this will be 150 feet. Measure the
hub and tape radii on the tukeup reel
and find which of the three charts (Fig.
1, 2, or 4) has these coordinates inter-
secting at the 130-foot curve. This, of
course, tells vou the tape thickness. since
each chart is for a different tape thick-
ness.

Figs. 1, 2, and 4 are based on the
formula: L=K (R2-r2) where L~ tape
length in feet. K= tape thickness/air gap
constant, R = outer tupe radius in inches,
r=reel hub radius in inches.

The “flv in the ointinent” here is that
there are three different commion tape
thicknesses and un undefined air gap be-
tween tape lavers. The anthor has found,
experimentally, the factor K for ecach
tape thickness. This was found to be:
314 for .5-mil tape, 193 for 1-mil tape,
and 140 for 1.53-mil tape. The results.
using these formulas, are good to within
2%, close enough for most uses.

Liberal use of plain leader tapes will
allow marking the tape length at each
end of the reel. The box should ulso be
marked with the tape length. Keep the
charts handy, stored with vour tape ac-
cessories, and vou’ll probablv find vour-
sell nsing them often. Fig. 3 is especially
usefnl. Since the largest tapes normally
used in correspondence do not exceed
34”7, 600-foot reels, no attemipt has been
made in these charts to cover larger
reels or longer tupes. The formulas will,
however, work for larger recls. A
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RECENT
DEVELOPMENTS
In ELECTRONICS

Plasma-Jet Generator. (Above) A free-burning plasma jet
with a brilliance three times as great as any other steady
light source on earth was demonstrated recently at Colum-
bia University’'s Electronics Research Lab. The jet, oper-
ating at 20,000 degrees, easily boiled tungsten and cut
through concrete. The plasma jet consists of a highly ion-
ized gas, such as argon, that is fed under pressure through
a porous anode at the center of the generator face. Up to
450 amps of current at 40 to 60 volts flows from 3 cath-
odes to the anode in a continuous arc discharge. The gas
is instantly ionized by the arc as it emerges from the
anode, and conducts the heavy current forming the jet.

Scanning Electron Microscope. (Above) The photomicro-
graphs show two different internal views of crystal im-
perfections in a silicon diode. The photos were taken
with a scanning electron microscope, developed at Beli
Laboratories, at magnifications of about 700X. Using
this technique, scientists can ‘““look inside’” semicon-
ductor diodes using a finely focused electron beam in
order to study internal crystal defects. Variations in the
beam energy permit various degrees of penetration.

www americanradiohistorv com

Ultrasonic Leak Detector. (Above) A new
method of detecting leaks in pressurized tele-
phone cables is used by repairman shown. The
leak is found with the aid of a compact uitra-
sonic transceiver, made by Delcon Corp. The
device operates on a frequency of 35 to 45 kc.
It detects high-frequency hissing scunds ema-
nating from tiny leaks from as far away as fifty
feet on busy streets, while not responding at
all to the auditle noises made by the traffic.

Wireless TV Camera. (Above) A new TV pickup
tube has made possible the development of a
wireless TV camera with studio quality. The cam-
era, used first by CBS to cover the Republican
National Conventian, weighs under 29 Ibs. in-
cluding transmitter and pcwer supply. The
tube, made by Philips, though far smaller than
a studio image-orthicon, nonetheless meets the
same operational standards and characteristics.

ELECTRONICS WORLD
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Experimental MHD Generator.
(Left) A new research machine
for testing the feasibility of elec-
tric power generation in space by
magnetohydrodynamics, or MHD,
is shown here. The machine com-
bines a generator and motor in a
closed, self-contained loop—the
first such MHD device to operate
entirely without moving appara-
tus of any kind. The equipment
fits between the poles of strong
magnets. Two end pieces com-
plete the loop, through which a
white-hot plasma of helium and
cesium circulates continuously
during the machine’s operation.
Power is generated by the pas-
sage of the highly ionized gas
mixture through the magnetic
field. The experimental system
was developed by Westinghouse
for the United States Air Force.

Artificial Quartz Crystals. (Right) The first factory in Europe
for the commercial production of artificial quartz crystals
was announced by ITT's Standard Telephcnes and Cables Ltd.
The new $2.8 million production tacility will produce crystals
for the electronics industry. Until now, the electronics in-
dustry in Europe had been dependent on supplies of natural
crystalline quartz. These crystals were expensive and large
wastage resulted from irregularities and natural defects. The
artificial crystals are grown from scrap chips of quartz dis-
solved in solution at elevated temperatures within heavy-walled
pressure vessels. At the proper temperatures and at pressures
up to 30,000 psi, the dissolved chips deposit in the form of a
large crystal onto a “seed” crystal previously placed in vessel.

Micreelectronic Decade Counter. (Left) The decade counter
shown, developed by Honeywell, is described as the semicon-
ductar industry’s most complex monolithic integrated circuit.
The silicon chip conta ns some 59 components on a single
silicon chip measuring only .088 by .138 inch in size.
These components are 23 transistors, 16 resistors and,
for the first time, 20 silicon controlled rectifiers. Initial
packaging will be in a 14-lead, low-profile TO-5 can. The
circu* is a 10-stage ring counter which is to be incorpo-
rated in an electronic fuze, cascading four decades to form
a decimal counter. In the fuze example, reliability and
design simplicity will be increased markedly with the re-
ducticn in external leads to 14 from the 185 in present use.
The digital circuit is designed for a counting rate exceed-
ing 1030 kc., operates from 4.5 volts, and dissipates 25 mw.
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e TRANSISTOR
WILLIAMSON"

STEREQ POWER
AMPLIFIER

Design details of an all-solid-state dual

30-watt power amplifier. Recently developed
transistors are employed in a complementary

push-pull emitter-follower output circuit.

By KEITH H. SUEKER

Semiconductor Div.,, Westinghouse Electric Corp.

Editor's Note: The following circuit is a basic power am-
plifier. It must he used with a preamp which has equaliza-
tion, tone, and volume controls. The associated preamp may
be either a vacuum-tube or transistor type, and cither a com-
mercial unit or home-built. Requirements for the preamp
are given in the article.

Listening tests on the amplifier confirm its fine qualities.
Reproduced sound was clean and open and we were very
pleased with its performance. Lab tests on the unit showed
that it meets and, in some cases, exceeds the figures given
by the author. For example, maximum mid-frequency steady-
state power output before clipping was found to he 28
watts at 8 ohims and 36 wuatts at 4 ohms. With both chan-
nels driven, power dropped less than 135 db.
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N 1947, D.T.N. Williamson developed the advanced-
design “Williamson™ amplifier circuit, which has since
become world famous. With various modifications and

refinements, including the “ultra-linewr” connections, the orig-
inal circuit can still be recognized in the vast majority of to-
dayv’s vacuum-tube high-fidelity amplifiers. As wide-range
output transformers became generally available at reasonable
prices, “Williamson™ amplifiers were built literally by the mil-
lions and sound reproduction in the home rapidly reached
new levels of quality. Modern vacuum-tube amplifiers of this
basic type are capable of performance levels, including flat
frequency response, good transient characteristics and low
distortion, substantially better than the best available input
and output transducers (i.c., microphones, pickups, and
speaker systems). The amplifier, then, is certainly not often
the limiting factor in syvstem performance. Nonetheless, the
search goes on for better amplifier circuitry, and cach vear the
art advances a bit closer to perfection,

Much of the current interest in amplifier development
involves transistor “output-transformerless™ (OTL) circuitry,
Elimination of the output transformer reduces the size and
weight of the amplifier and subtracts a substantial cost
element in high-power circuits. The relative merits of tran-
sistors versus vacuum-tube amplifiers in general have been
endlessly (and entertainingly) debated, and it seems point-
less merely to add fuel to the fire. Rather, it is the intention
of this article to describe an OTL transistor amplifier of
unusual design which can take the place of the Williamson
amplifier for the home constructor. It incorporates all the
basic virtues of the Williamson circuit as regards the use
of standard components, ease of mechanical assembly, fool-
prool operation, [reedom from complicated adjustments, and
a high level of technical performance at a reasonable cost.

Design Considerations

The design of an amplifier usually starts with the output
circuit since it is this stage which determines amplifier power
capabilities. The transistor amplifier designer has available
a number of basic OTL output circuits and options within
these circuits. The field is soon narrowed down, however,
by practical considerations. First, push-pull operation is
mandatory for all but the lowest power levels; second, class
B operation is certainly desirable for high-power output and
good utilization of semiconductor capabilities; third, for the
home constructor, it is preferable to use a circuit which has
“intrinsic linearity”"—one which does not depend on selec-
tion or matching of transistors. Finally, elimination of the
driver transformer is another desirable goal.

Both of the widely used OTL circuits, the “followed emit-
ter-follower” of Fig. IA and the “single-ended push-pull
circuit” of Fig. 1B fail to satisfy one of the basic require-
ments. The followed emitter-follower is not capable of class-
B operation and the single-ended push-pull circuit usually
requires transistor matching with substantial feedback for
low distortion,

The secret of success in this new amplifier is the comple-
mentary push-pull emitter-follower circuit shown in Fig.
1C. In this circuit, the transistors are driven by a common
a.c. signal and phase inversion is inherent in the p-n-p—n-p-n
arrangement. Each side operates as a true cmitter-follower
in coupling its signal polaritv to the load. The buasic cir-
cuit is not new but the lack of n-p-n transistors of moder-
ate cost and high power capacity has precluded its use for
entertainment amplifiers. However, the recent development
by Westinghouse of the low-cost “OEM Line” of n-p-n sili-
con power transistors for commercial and entertainment
service makes the circuit eminently practical from a cost
standpoint, The present amplifier is the successful result of
a feasibility study on this circuit approach.

The “OEM Line” was developed from military n-p-n
silicon trausistor designs. The 151-152 series transistors,
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available from the manufacturer’s local distributors, are
100-watt, 6-ampere units which come in various gains and
voltage classes through 200 volts. These designs have hard-
soldered junctions and are entirelv free from secondary
breakdown effects when operated within maximum ratings.
All units are mounted in single-ended cuses with 3/16-24
studs and they may be operated at junction temperatures
to 150° C.

The 152-06 transistor chosen for this amplifier has a
gain (hpg or d.c. Dbeta) range of 18 to 75 at 1.5 amperes
collector current and a V.. rating of 60 volts at 150° C.
It is somewhat overrated for this amplifier since the ger-
manium output transistors, operating on identical heat sinks,
are rated at 105° C junction temperature. Thus, the sili-
con transistors never get near their maximum junction tem-
peratures when operating in this circuit.

Circuit Description

The complete amplifier circuit is shown in Fig. 2. One
of the stereo channels has been omitted since it is identical
to the one shown. The two channels are completely separate
except for the common chassis and power supply. Total
parts cost for the entire unit is about $90.00.

The power supply itself is a double full-wave unit (a
bridge circuit, with transformer center-tap grounded) util-
izing a husky power transformer and silicon diodes. Out-
put voltages are plus and minus 30 volts nominal to ground.
The combination of low transformer impedance, silicon rec-
tifiers, and high output capacitance provides excellent regu-
lation for the class-B loads. While transistor regulators would
reduce the ripple and stubilize the voltage still more, they
were felt to be an unnecessary complication. Emitter-follow-

3

(a)

:

(c)

Fig. 1. (A) Followed emitter-follower output circuit. (B) Single-
ended push-pull circuit. (C) Complementary emitter-follower.

Fig. 2. Schematic showing one channel and power supply of stereo amplifier. All parts that are shown must be duplicated
for the second channel of the amplifier with the exception of the power transformer, rectifiers, and filter capacitors.

R4

2NI479
Q3

2N1479
Ql

Ji
INPUT

R1—1000 ohm, 15 w. res.
R2-—6K00 ohm, V3 w. res.

R13—700 ohm, 5 w, res.
R14—10 ohm, V4 w. res.

R3—2200 ohm, V3 w. res.

R4+—100 ohm, 13 w. res.
R5—470 ohm, V3 w. res.
R6—220 ohm, V5 w. res.

R7—1800 ohm, 15 w. res.

R8—500 ohm, 1 w. pot.
RY—10 obm, V5 w. res.
R10—25 ohm. 1 w. pot.
R11—24 ohm, V3 w. res.
R12—400 ohm. 5 w. res.
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R15—1 ohm, 5 w. res.

C1—2 uf., 50 v. clec. capacitor

C2—.002 uf. ceramic capacitor

C3,C4—4500 uf., 50 v. elec. capacitor

F1,F2—2 amp fuse (3AG)

J1—Phono jack

S1—S.p.s.t. slide switch

T1—Power trans. 17-21.5 v. @ 1.5 amps; (UTC
S-7h

D1.D2—1.6 amp, 50 p.r.v. silicon diode (1N1217)
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+30v. %

" i1 Ti

y "o0—0

F2 S

H7V.AC,

x *POWER TAKE-OFF FOR
SECOND CHANNEL

= —30V.%
GND.

D3.D4,D5.D6—5 amp, 100 p.r.v. silicon diode
i Westinghouse 366B)

Q1,03—2N1479 transistor (with Wakefield NF-
207 fins)

Q2—2N2139 transistor (mounted to ehassis with
insulation)

Q4—2N1183B transistor (mounted to cthassis with
insulation)

Q5—152-06 transistor (Westinghouse. nn Wake-
field NC-421 heat sink)

Q6—2N+443 transistor ton Wakefield NC-421 heat
sink)

43


www.americanradiohistory.com

Y ST ;

R F2

0 el

.

(A) (B)

Fig. 3. (A) Direct-coupled output. (B} Capacitor-coupled output.

ers arc not critically dependent on supply regulation and the
amplifier performance is excellent as designed. Long-term de-
pendibility has been assured through the use of couservative
transformer and diode ratings combined with a generous
voltage miargin on the filter capacitors. Output fuses are
used to protect the speakers from any possible component
malfunction.

A dual-polarity power supply with direct coupling to the
speakers was chosen in prelerence to a single-polarity power
supply with capacitor coupling to the speakers in order to ob-
tain d.c. amplification and to save the space and cost of one
large capacitor. The two possible output circuits are shown in
Figs. 3A aud 3B. Fig. 3A shows the dual power supply with
direct coupling and Fig. 3B shows capacitor coupling with
a single-polarity power supply. Notice that the circuit of Fig.
3B requires a power-supply filter capacitor and two output
coupling capacitors (one for each channel), whereas the cir-
cuit of Fig. 3A requires only the two filter capacitors.

Output coupling capacitors are often used in commercial
transistor amplifiers since theyv limit the energy of transients
fed to the speaker svstem through incorrect connections and
similar mishaps. Thus, they render the commercial units

Q4ADIA,D2A os Q4B Q3B Q2B Q3A
{HIDDEN}

44

soevvhat more fool-proof. Balance drift is also less of a
problem since an unbalance does not put d.c. into the
speakers.

The choice between these two circuits is more one of
preference than basic circuit requirements and an amplifier
of perhaps equally satisfactory performance could be de-
veloped with capacitor output coupling. With the circuit
chosen, however, the amplifier will handle d.c. inputs and
there is simply no question about adequate low-frequency
response, phase shift, or recovery from overload. Also, in-
termodulation distortion is reduced to negligible levels.

Turning now to the amplifier proper, transistors Q5 and
06 form the push-pull, emitter-follower output circuit which
is the heurt of this design. Note that O3, an n-p-n silicon
transistor, is an emitter-follower which has its collector con-
nected to +30 volts and its emitter connected through the
load (speaker) to ground. Signals at the base of (5 which
have a positive potential above ground are coupled with
nearly unity voltage gain (and, of course, a large power
gain) to the load. For negative signals, (05 simply cuts ofl.

The current gain is boosted by Q3, also an n-p-n silicon
transistor, in the Darlington connection. Both units must
be capable of handling V.., swings to nearly 60 volts—twice
the supply voltage—with saturation input signals. Q3 pro-
vides sufficient base drive for Q3 to produce linear output
peaks up to 3 amperes with low-impedance loads. Although
a base shunting resistor and a series emitter resistor arc
usually required to prevent thermal runaway in Darlington
pairs, O3 and Q5 are stable without them—even at elevated
temperatures. This 1s a fundamental (and rather satisfying)
advantage of silicon transistors.

The other half of the output circuit consists of germanium
p-n-p transistors Q4 and @6, ulso connected as a Darling-
ton pair. Q6 is an emitter-follower which operates exactly
the same as Q5 except that Q6 couples negative-polarity sig-
nals to the load. Since the germanium and silicon transistors
are somewhat different in their input characteristics, com-
pensating elements are required to balance the output cir-
cuit. Silicon diodes D! and D2 add a constant voltage drop
between (4 and (6 to balance the higher input threshold
voltages of O3 and 3. The total series drop of two ger-
manium  transistors and two silicon diodes nicely matches
the series drop of two silicon transistors.

Similarly, R15 provides a series resistance which balances
the higher input resistance of the silicon transistors. Al-
though the balancing function of R15 could be accomplished
by a resistor between Q4 and Q6, R15 provides bias stabil-
ization through emitter degeneration in the location shown.
It also balances a slight drop in driver output on positive
swings. Although the output impedance is raised slightly,
the increase is of no practical importance. R14 prevents
thermal runaway in Q6 by providing a shunt path for leak-
age current, The need for this resistor was verified experi-
mentally. R13 provides a reverse bias to the base of Q6 and
dramatically reduces high-frequency
distortion in the amplifier.

The two halves of the output circuit
are driven by Q2. a relatively high-
power class-A amplifier which also pro-
vides all the voltage gain in the ampli-
fier. This stage operates across the entire
60-volt series output of the two power

Beneath the two large heat sinks and
atop the chassis are mounted Q4A, Q2A,
Q4B (under the two Q6's} and Q3B, Q28,
Q3A {under the two Q5's). Transistors
Q1A and Q1B are mounted by their leads
underneath the chasis. This particular
layout is not particularly critical and
other arrangements can be employed if
desired. {The letters A and B refer to com-
ponent parts used in channels A and B.)
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supply sections. The output resistance is low enough so that it
provides a stiff voltage source to the output stage even at high
signal levels. The output resistance approaches 400 ohms as
a maximum at peak negative voltage swings. At zero signal it
is 200 ohms and at peak positive swings it drops to less than
20 ohms. This characteristic is ideal for the output stage since
the silicon transistors have a somewhat lower gain and conse-
quently require more base drive than the germanium units.
This is especially true at high signal levels.

Resistors R10 and R11 provide forward bias for Q3 and
Q4. Enough range is provided to bias 05 and Q6 from cut-
off to some 300 ma. Normal operation is at an idling current
of about 150 ma. R9 provides emitter degeneration sufficient
to linearize 02 and permit it to be driven as a voltage am-
plifier from a low-impedance source. R9 also causes a drop
of 1.5 volts on positive peaks which introduces a slight asym-
metry in the drive. On negative peaks, the drive to (3 and
(4 approaches a nominal 30 volts negative whereas on pos-
itive peaks it approaches 28.5 volts positive. This cffect
is balanced out by the drop in R15 which was mentioned
earlier. The net result of these various compensations is
to reduce the distortion to less than 3% at full output even
without feedback.

The drive to Q2 is provided by Q1, another class-A ampli-
fier. R4 loads the collector circuit of Q1 and provides a
low-impedance voltage source for Q2. R3 serves simply to
decrease collector dissipation in Q1 by reducing the static
collector voltage. Forward bias for Q1 is supplied by R7
and B8 with R8 serving as the balance control for the ampli-
fier. This biasing scheme is a little unusual in that biasing
is more commonly done in the base input. The circuit shown
was developed to keep the base of Q1 at a nominal zero
volts with respect to ground so as to facilitate operation
{from balanced d.c. inputs. RG sets the bias voltage and also
provides emitter degeneration to linearize Q1 for voltage
source inputs. R1 is the base return for the bias current. It
is a low enough resistance so that shorting the input causes
onlv a small change in the output balance.

About 6 db of over-all negative feedback is fed to the
emitter of Q1 throngh R3. This feedback reduces the dis-
tortion still further and stabilizes the d.c. balance of Q5
and Q6. C2 was chosen to optimize square-wave response
and eliminate a slight overshoot. The series C1-R2 circuit,
which looks rather strange at first glance, is a “filter.” Power-
supply ripple is balanced in the push-pull output circuit but
is coupled into the amplifier through the single-ended driver
stages. R2 introduces an opposing ripple derived from the
positive bus and C1 isolates the emitter from the d.c. volt-
age. This stratagem reduces residual output ripple by ap-
proximately 12 dh. The value of R2 is not especially critical
and the ripple compensation holds constant over a supply
voltage range from 105 to 123 volts.

One of the prices paid {or the use of rugged and depend-
able allov-junction transistors is intrinsically poor high-fre-
quency response, The a.c. beta of Q6 drops severely above
5 ke, but the gain loss per se is offset by high driver current
capacity and the emitter-follower circuit, A related phenom-
enon m Q6 and a source of considerable distortion is the
slow turn-off time. When the amplifier is driven at high
levels, the collector current of (6 does not fall off imine-
diately as base drive is reduced. In fact, the lag is on the
order of 20 microseconds. At low frequencies this causes
no problem at all but at frequencies above 5 ke. the distor-
tion becomes scrious. At 20 ke., 06 adds a considerable
“tail” to one side of the sine wave. In addition, the delay
in collector current fall-oft means that both (5 and Q6 are
in conduction at the same time for an appreciable portion
of the cvele, This leads to high current demand from the
power supply and rapid overheating of Q5 and Q6.

The turn-off delay in a trunsistor is caused by the finite
time required to sweep current carriers out of the base re-
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Fig. 4. Frequency response of unit into an 8-ohm output load.
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Fig. 6. Distortion characteristics into an 8-ohm output load.

gion. Whereas these carriers will slowly migrate out of the
base region with no reverse voltage applied, the process can
be greatly accelerated by forcing momentary reverse cur-
rent flow with reverse bias. This is the function performed
by R13. When (4 is conducting, there is a net positive bias
on Q6. When Q4 cuts off at the end of a negative half cvcle,
R13 provides a 40-ma. reverse pulse into the base of (6
and forces rapid turn-off. R14 serves to limit the reverse bias
voltage to approximately 0.5 volt.

Performance

The characteristics of the amplifier are shown in Figs.
4, 5, and 6. Fig. 4 shows the l-watt frequency response to
be absolutely flat from d.c. to above 10.000 ¢ps and down
only 0.5 db at 20,000 cps. At 15-watt output, the response
is  down about 0.5 db at 10,000 cps and 1.5 db at 20,000
eps. For all practical purposes, the amplifier has a flat re-
sponse throughout the entire audio range.

Maximum power output curves for various load imped-
ances are shown in Fig. 5 for both sine-wave mput and
IHF “music¢” input. As in all class-B amplifiers, the maxi-
mum power output is limited by power-supply regulation.
The sine-wave curve was taken with constant line voltage
of 120 volts and represents the clipping threshold. Har-
monic distortion under these conditions is less thaun 2%
at all frequencies from d.c. to 5000 cps. Below 20 ¢ps, the
maximum peuak power output drops slightlv due to filter
capacitor inadequacy, and the d.c. maximum peak power
output is down about 2 db with a 4-ohm load. At higher
load impedances, this effect disappears. With a stiff power
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supply. the THF curve apolies. This carve represents the
amplifier output capacity for short-duration music bursts
which do not drag down the power-supply voltage. Note
that the amplifier can deliver an instantaneous peak output
of 80 watts (twice the average value of 0 watts) per chan-
nel into a 4-ohm load. This will create a rather decent din
in the average living room.

Distortion curves are shown in Fig. 6. These were taken
with continuous sine-wave drive and an 8-ohm load. The
curves have an unusual appearance since each represents
a combination of two distortion sources. At frequencies be-
low the break point in each curve, the indicated distortion
is primarily due to power-supply ripple at the high unbal-
anced Joad currents. This is measured as “distortion,” of
course, even though it is not caused by amplifier nou-line-
arity. It is not evident in listening tests. Above the break
point, the distortion due to the germanium transistor turn-
ofl time becomes very apparent. ITowever, program material
with such a high energy content at high frequencies is
virtually non-existent. The 1000-cps square-wave response
shown in the photograph is free from overshoot and vet
has an excellent rise time. There is no tilt at any frequency.

Thermal limitations in the output transistors prevent the
amplificr from operating continuously at maximumn power
ouiput. In the low- and mid-frequency regions. it will handle
continnous sine-wave outputs to about 6 db below maxi-
mum with both chaimels operating. At frequencies above
5 ke., the output should be limited to several watts except
for short-duration testing. These power limits can be raised
considerably by forced cooling of the heat sinks, but the
addition of a blower is not worth the expense and nuisance
unless the amplifier is to be used for special work. In normal
music listening, the amplifier can be driven to full output on
peaks without overheating,.

Construetion & Adjustments

The completed amplifier is constructed on a single 137 x
57 x 37 aluminum chassis. Lead lengths and parts place-
ment are of no consequence and can be varied to suit indi-
vidual taste. The various germanium driver transistors are
mounted directly to the chassis with appropriate insulating
kits. The silicon drivers are all equipped with clip-on heat
sinks and either socket-mounted or soldered to terminal
strips. Since the output transistors generate considerable
heat, they are mounted on extruded aluminum heat sinks
without insulation, The heat sinks themsehlves are insulated
from the chassis with Teflon stand-off insulators. Both ger-
manium output transistors are mounted on one heat sink
and both silicon units on the other. All should be securely
fastened to allow optimum heat transfer, and the use of a
silicone grease between base and heat sink is recommended.

General construction details of the amplifier are self-evi-
dent from the photographs. Assembly is easy despite the
rather compact construction. The outputs were terminated
in binding posts primarily {rom the author’s experience in
fighting with various plugs and screw terminals over the
years,

The only adjustments necessary to place the amplifier

into operation are the bias and balance controls. For opti-
mum operation, a resistor approximately equal to the d.c.
resistance of the speaker voice coil should be connected to
onc channel. With the input open, the balance control should
then be adjusted for zero d.c. volts at the output. Next, the
bias should be set to 150 ma. as measured with a voltmeter
across R15 (150 ma. equals 0.15 volt). Some interaction
should be expected between bias and balance adjustments.
This procedure should then be repeated for the other chan-
nel. Both bias and balance should be re-adjusted after about
5 to 10 minutes of operation so as to allow for the slight bal-
ance drift during warmup. No further adjustments should
be necessary.

The low input impedance of this amplifier will pose a
problem if it is to be used with vacuum-tube preamplifiers.
Unless the preamp is equipped with a cathode-follower out-
put, it will probably not develop sufficient power to drive
the amplificr. This problem may be solved by adding a
cathode follower or a transistor amplifier to the preamp out-
put so as to provide a source impedance below 1000 ohms.
The driver stage must produce an undistorted output of 2
volts rm.s. to drive the amplifier to full power. A coupling
capacitor of at least 20 pf. capacity (with low d.c. leak-
age) should be used.

(Editor's Note: A cathode-follower may be added to a pre-
amp quite simply. Half of a 12AUT can be used with «
I-meg. grid resistor and a 1000-ohim cathode resistor. The
plate is connected dircctly to a +100-volt source. A 20-pf.,
25-volt clectrolytic is connected between the cathode and
the input of the transistor amplifier. With a 4-volt signal
on the grid, the cathode-follower should delicer about 2
volts to the amplifier. If the output coupling capacitor from
the preamp is much less than about 20 pf., bass response
will be down considerably. 1f it is not convenient to replace
the capacitor with a much larger value, bass boost and treble
cut must be used in the preamp to restore the over-all pre-
amplificr-amplifier response to flat.)

The amplifier may be used with virtually any speaker
system as long as the voice-coil resistance is above 3 ohms.
If the output stage is loaded with lower resistance values,
the d.c. feedback drops off and the output balance may
shift excessively with temperature or line voltage. The am-
plifier is completely stable with an open-circuited output and
it cannot be damaged from momentary overdrive.

The author sincerely hopes that this transistor amplifier
circuit will prove a worthy competitor to the Williamson
circuit in ease of assembly and operational performance.
Those readers who build the amplifier as described should
experience a minimum of construction difficulties. At the
same time, it is hoped that some will take this article as a
starting point for further amplifier development work based
on the complementary output circuit, A capacitor—couplcd
output arrangement, for instance, has already been dis-
cussed. The use of diffused germanium transistors could
also be explored. There are any number of ways in which
this present amplifier can surely be improved with future
efforts. Until such second-generation designs appear, how-
ever, here is the “Transistor Williamson.”

Square-wave response at 20 cps (left], 1000 cps (center), and 10,000 cps {right). Slight tilt at 20 cps is due to oscilloscope.
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HELICAL VIDEQ

RECORDER
FOR TELEVISION

By JOSEPH ROIZEN

Ampex Corporation

Close-up showing tape-travel arrangement, Tape comes off supply reel
at left, passes over guides and video erase head in front of machine,
turns toward rear, takes half-turn around scan assembly with its spin-
ning video record heads, goes around exit guide at front, passes audio
head, then goes between capstan and pinch roller to take-up reel at right.

Basic operating principles of a rotating-head portable recorder that

is widely employed for educational, medical, industrial applications.

the problem of magnetic recording of television
images for educational, industrial, and broadcast-
ing applications. In this system, the tape is scanned by a
rotating video head assembly, containing one or two heads,
which records tracks at a narrow angle to the edge of the
tape. The tape may be either a 2-inch or 1-inch width and
carries the video information in approximately 80% of its
center area, while the andio and control timing signals are
recorded in narrow longitudinal tracks along the top and
bottom edges.
In the single-head configuration, the tape is wrapped in
a full helix with the head scan covering one or two fields and
the crossover period synchronized so as to occur in the vertical
blanking interval. In the more common two-head configura-
tion, each head records or plays back one field, but enough
track overlap exists to allow switching from head to head
during the vertical interval.
The helical recorder consists of a transport system with

I I ELICAL recording of video signals is one approach to

Fig. 1. Simplified block diagram of the video tape recorder.

VIDEQ
INPYT D

VIDEO
OUTPUT -

Octaber, 1964

RECORD

PLAYBACK

take-up and supply reels, a scanning assembly, means of
guiding the tape, and a tape-tension control system. The
signal system consists of a modulator, record amplifier, play-
back preamplifier, sequence switcher, demodulator, and video
amplifier (Fig. 1). The servo system is made up of a head-
drum servo, a capstan servo, and a tape-tension servo in the
more sophisticated models of video tape recorders.

The Tape Transport

The tape transport consists of a rigid deep casting on
which are mounted all of the components for pulling, guid-
ing, and recording on the tape. The scan assembly is in the
center of the transport and is made up of a hollow, circular
casting about 7 inches in diameter with a cutaway through
the center to permit the rotating drum containing the mag-
netic transducers to make contact with the tape wrapped
around the helix. The drum itself holds two such transducers
in exact 180° displacement with adjustable mechanical
wedges that permit accurate tip projection and dihkedral

Fig. 2. The head drum contains two rotating video record heads.
In this illustration the tape loop has been opened up to show
the head position. Actually, there is no abrupt change in the
direction of the tape as shown. See photos of head assembly.

HEAD DRUM CONTROL
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AUDIO ERASE HEAD AUDIO RECORD HEAD
CHANNEL |

CHANNEL 2
CHANNEL | 7 Z /CHANNEL 2

s —

INTERTRACK SPACING. 2.5MILS

VIDEO TRACKS 7.5MILS:9°ANGLE

24NCH-WIDE VIDEOQ TAPE

VIDEQ ERASE HEAD
1.680 INCHES

TAPE MOTION

f|

CONTROL-TRACK
ERASE HEAD

CONTROL-TRACK
RECORD HEAD

Fig. 3. The track pattern that is laid down by the recorder,

positioning of the writing gap (Fig. 2). The two transducers
are connected into the svstem through a set of slip rings and
brushes mounted in the center of the drum assembly. The
tupe is guided wround the scan assembly by an inlet and out-
let guide which are canted so as to produce the necessary
helical track configuration.

The video scanning heads write tracks at 9° to the edge of
the tape and the effective writing speed is 630 inches per
second. These tracks are 7.5 mils wide with a 2.5-mil guard
band, thus providing a track-to-track center spacing of 10
mils  (Fig. 3). Three longitudinal tracks are recorded at
both edges of the tape, two andio tracks being at the upper
cdge and a 30-mil control track at the lower edge. These
three tracks are written by stationary heads mounted on the
scan assembly, with suitable erase heads eliminating any
remanent video components.

The longitudinal tape speed is 3.709 inches per second.
This may appear to be an odd choice, but was selected for
the reason that it produces a recording geometry which
places the horizontal syne pulses recorded on the tape in a
90° pattern to the scan angle (Fig. 4). This means that
regardless of tape motion or lack of it, the scanning head will
see similar information as it scans across from track-to-track
and can, thercfore, maintain an image under stop, slow, or
fast-motion conditions.

As this recorder is expected to be operated by non-technical
personnel, a number of mechanical immovations were included
to simplifv operations and avoid human error. Tape motion
is controlled from a single knob (called a “jov stick™) which
can occupy five positions. Tts straight-up condition is off.
Pushing it to the left puts the tape in rewind, to the right
in fast-forward, down into play mode, and up into the record-
ready mode. To avoid accidental erasure of the material
alrcady recorded on the tape, a push-button must be engaged
to initiate record after the joyv stick is canted up. In this way
no conflicting mode can be engaged, To further insure against
the possibility that rapid switching from one mode to an-
other would cause a sudden tension on the tape. a motion-
seusing device, which consists of a silicone-damped vane ac-
tuated by any longitudinal tape motion, operates a pair of
microswitches that disuble the motors until the tape comes
to rest. It is possible then to rapidly switch from full fast-
forward into play without stretching the tape.

Since tape tension is an important factor, a tape-tension
sensing arm is located ahead of the scan assemblv and is
mechanically linked to a brake on the tape supply reel motor.
An electrical adjustment labeled “skew” sets the central op-
erating point of the tape tension arm through a variable
solenoid and it can be adjusted by observing optimum per-
pendicularity of vertical lines in the plavback image.

The Scanning Assembly
The scaming assembly hus mounted on it, in addition to
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the video head drum., all of the record and plavback heads
which lay signals on the tape. The tape must drop through
its own width in a little over 180° of the scan arca. This is
accomplished by tilted entrv and exit guides which establish
the 9° angle. No other guiding is used in the scan assembly
and the natural comipliance of the 2-inch tape is depended
upon for the precision positioning necessary to achieve inter-
changeability of recorded tapes from machine to machine.
The two video transducers mounted on the edge of the head
drum are positioned so as to project into the tape by about
five mils. Their angular position is adjusted Dy a smuall
mechanical wedging device and signals from the rotating
heads are recovered through a slip-ring and brush assembly
which is connected to a plug-in cirenit board in the top of
the scau assemblv. Head penetration of the tape means that
the head will wear; therefore, head exchange has been simpli-
fied by requiring only the unsoldering of two leads and the
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"~ ~SYNC PULSES AT 90°
ANGLE TO TRACKS

Y —VIDEO TRACKS

ENLARGED SECTION OF 2-INCH VIDEO TAPE

Fig. 4. Sync-pulse alignment shown by dots on the video tracks.
The tape speed employed for recording is 3.709 inches per sec.

removing of one screw. However, after the new head is
installed, the proper amount of penetration and positioning
must be re-adjusted with the aid of a jig and a test tape.

The Signal Cysiem
< y

As with transverse video recorders, the helical recorder
also requires changing the character of the video signal
before it can be adequately recorded on magnetic tape. It is
necessary to use an FM modulator whose frequency is con-
trolled by the video signal amplitude. The range of frequen-
cies then produced fall into a more acceptable passband for
the magnetic recording process. In addition to this, constant-
level FM can be amplified and limited in playback so as to
achieve immunity from signal dropouts due to tape surface
defects,

The composite video signal entering the recorder has its
amplitude adjusted by a potentiometer which establishes
the deviation of the oscillator. It is also pre-emphasized
to provide for the reduction of sensitivity of the variable
oscillator to higher frequency information. The variable oscil-
lator is driven to 53.4 mc. for black level and 54.7 mc. at
peak white and is applied to a mixer receiving a stable 50-
me. signal from a local oscillator. The output is the difference
signal ranging from 3.4 mc. at sync tip to 4.7 mc. at peak
white. This signal is then applied to r.f. amplifiers and
push-pull head drivers which record the constant amplitude
FM on tape. Video heads are driven simultaneously.

In playback, the signal recovered from the video heads is
amplified by independent preamplifiers and then placed in
proper sequence by a switcher driven from the head drum
tachometer. The continuous r.f. output is amplified and
limited several times to provide a constant amplitude signal
into the demodulator regardless of variations in signal level
encountered by the individual heads. The demodulator
is a pulse-counter type and its output is amplified and
applied to a low-impedance driver which provides the 75-
ohm low-impedance output required for normal video-dis-
tribution systems. To permit proper adjustment of tracking,
which maximizes signal output from the video heads, a
portion of the r.f. signal coming from the switcher is recti-
fiecd and applied to a meter. The tracking control is then
adjusted for maximum reading on the meter. This same
meter is utilized in the record mode as a peak-indicating
device and is calibrated to show a 1-volt input level indi-
cating adequate amount of video signal reaching the re-
cording heads from the recorder operation.

The Serve System

The underlying principle of the helical-scan recorder is
that a full field of television information is recorded with
one scan of each video head. Obviously, it is preferable to
have the switching from head to head occur during the verti-
cal blanking interval so that it will not affect the play-
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back image. In order to do this, the rotating head drum
recording the television signal must be synchronized with the
incoming television information and positionally controlled
so that the physical initiation of each scan is in time with
the start of the picture period. The incoming video signal,
in addition to driving the modulator, is also amplified and
applied to a syuc stripper which extracts vertical sync in-
formation and drives the head-drum servo. A 30-c¢ps tachom-
eter pulse generated by the head drum is compared in a phase
comparator with the pulse derived from this vertical sync
and, in case of error, a control voltage is generated to drive
the head-drum oscillator to the correct phase and frequency.
The output of this oscillator is amplified and supplies power
to the 4-pole induction motor rotating the head drum. This
guarantees that the drum will remain locked to the incoming
video signal during record. The tachometer pulses from the
head drum are also recorded at the lower edge of the tape.
These will be used in plavback for timing information. Tape
tension during record is maintained at a constant preset level.

In plavback, the pulses are recovered from the control
track and are compared in phase with the drum tachometer.
Any error signal will once more change the frequency of the
60-cps oscillator driving the drum so that the same relation-
ship that existed in record will be re-established in play-
back. A hysteresis synchronous motor is used to drive the
capstan and achieves a low flutter rate required for accu-
rate longitudinal timing information coming from the control
track. A recorder used for closed-circuit applications re-
quires only a head-drum servo, since manual controls are
provided for setting tape tension and capstan position. How-
ever, if the recorder is to be used for broadcast purposes, it is
necessary to maintain both proper tension and time-base
stability constantly. This is accomplished by two additional
electronic servo systems.

The tape-tension servo is driven by horizontal syne derived
from the video output of the playback signal. Any time-
base error that is detected in horizontal sync from tape de-
velops an error voltage which positions the tension arm
automatically to bring the horizontal frequency back to the
normal 15,730 cps.

The capstan must also be servoed. To do this, the capstan
is driven from an oscillator whose output is raised to the
proper level by a power amplifier. This isolates the capstan
from the power-line frequency variations and permits it to
maintain accurate tracking during playback by slaving it
directly to the drum tachometer of the recorder.

Performance Characteristics

The over-all performance of this recorder meets most
closed-circuit and certain broadcast applications. Its video
bandpass is 3.5 mc., which is approximately equal to a good
home receiver. The signal-to-noise ratio is on the order of
40 db (peak-to-peak video to r.m.s. noise). The two audio
channels will handle 60 cps to 10 ke. within = 2 db at bet-
ter than 42 db signal-to-noise ratio. The audio tracks can be
recorded and erased independently, penmitting additional
commentary to be added after a video recording has been
made. An accessory to the machine that permits stopping
the tape motion or controlling it incrementally allows play-
back of the tapes at slower than normal speeds, giving either
stop-frame or slow-motion reproduction on the video monitor.

This tvpe of video recorder has been used as an educa-
tional tool by many ETV systems throughout the country. It
has also been applied to sports training in baseball, football,
golf, and to the monitoring of sporting events at race tracks
and soccer stadia. In the medical field, it has served to record
moving radiology images derived from television-monitored
image intensifiers. As quantities of these recorders become
available and manufacturing techniques permit lower prices.
there will be an ever increasing application of helical-scan
recorders in all aspects of television. A
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Fig. 1. Resistance-temperature curve for a typical thermistor.

HEN a missile blasts off its launching pad, it car-

ries a temmperature sensor to measure the wide range

of temperatures encountered in outer space and to
convert the information into electrical signals for relay back
to earth. Other temperature sensors control the flow of
cryogenic fluids used as fuel. High-speed aircraft carry tem-
perature sensors to monitor critical surface and engine tem-
peratures. In the industrial sector, precision temperature
sensors have made possible better control of automatic proc-
esses and greatly improved analytical instruments.

Devices that change in resistance with a change in tem-
perature have been used for many vears. They are finding
ever wider application for the obvious reason that for re-
cording or control purposes it is easier to convert resistance
variations into a signal than it is to convert the level of mer-
cury in a conventional thermometer to an electrical signal.

As in the case of many other components, military and
industrial demands have led to the discovery of new and
better materials and the development of better temperature
transducers. Sensitivity is an important consideration, and
materials have been developed that will respond to very
small temperature chauges. As applications become more
sophisticated, however, more attention is devoted to pro-
ducing temperature sensors that show negligible hysteresis
and aging, that have resistance-temperature curves of par-
ticular shapes, and that are standardized so that a new sen-
sor can be installed in a sensitive instrument without ex-
tensive recalibration of that, and associated instruments.

Thermistors

Thermistors, which are used not only for temperature
measurement but also for a variety of detection and control
purposes, are the most versatile temperature sensors. They
come in manv sizes and shapes, including discs, wafers, rods,
and beads. Their useful range is from about —50°C to
--300°C, and thev usually exhibit pronounced negative tem-
peratwre coefficient characteristics.

As shown in Fig. 1, a typical thermistor with nominal re-
sistance of 4000 ohms at 25°C will change from 100 ohms
at 160°C to about 88,000 ohmis at —40°C. This represents
an average change of more than 400 ohms per degree. Even
though the greatest changes are to be found at the lowest
temperatures, the over-all sensitivity is remarkable, and tem-
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When the resistance
of a circuit component can be changed
by temperature, it can find

many applications in electronic circuits.
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natlive Devices

By JOHN R. COLLINS

perature measurements to 1/1000 of a degree are possible.
Such a wide range of resistance values is not an unmixed
blessing, however, since it is not easy to measure accurately
both very high and very low temiperatures with the same in-
strument.

Thermistors are made of various metallic oxides, includ-
ing those of manganese, nickel, copper, and cobalt, which
are fused to form ceramic materials. Resistance changes re-
sult from the incorporation of oxides in which the metal is
in two valence states, permitting the migration of electrons
from an atom in one state to a neighboring atom in a differ-
ent state. Increased migration with a temperature rise causes
thermistors to exhibit a negative temperature coefficient of
resistance.

The operational characteristics of a thermistor depend not
onlv on its chemical composition, but also on its physical
shape and dimensions and how it is mounted. The most
significant characteristics are the following:

Cold resistance: The resistance at a nominal temperature,
usually 77°F (25°C). The range of available resistance
values compares with those of ordinary resistors. Commer-
cial types from a few ohms to several megohms are shelf
items, and any desired value can be supplied on a custom
basis.

Thermal time constant: The time required for a thermis-
tor to change from its initial temperature to 63 percent of
the temperature of the surrounding medium when no elec-
trical power is being dissipated in it. Thus, if a thermistor
at 25°C is placed in an oven at 125°C, its thermal time-
constant would be the time needed for it to reach 8§°C—that
is, 63 percent of the total difference of 100 degrees. This
factor is influenced by the size and shape of the thermistor,
since tiny beads and thin rods are more readily heated and
exhibit faster response than larger, more solidly constructed
thermistors. Typical values range from a few seconds to
several minutes.

Dissipation constant: The power needed to raise the tem-
perature of a thermistor one degree above the ambient,
usually measured in milliwatts per degree C. This charac-
teristic is affected by the surrounding medium (air, oil,
water, etc.) and by the method of mounting, since the body
temperature of the thermistor obviously will not rise if the
heat is carried away as fast as it is generated.
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The dissipation constant is a measure of the self-heating
properties of a thermistor. While self-heating is undesirable
in most electronic components, many uses have been devised
for this effect in thermistors. Perhaps the most common is
surge protection, especially for radio tube filuments. The
cold resistance of a tungsten filament is much less than its
hot resistance, consequently when a radio or television sct
is first turned on a sudden surge of current will sometimes
cause a filament to burn out. The danger is greatly reduced
by placing a thermistor in series with the filament string.
Since the cold resistance of the thermistor is high, it permits
ouly a small current to flow at first. By the time the ther-
mistor resistance has dropped to a minimum, the tube fila-
ments have warmed np gradually to their full, hot resistance.

Otlier Applications

The telephone industry is one of the largest users of
thermistors. Some vears ago, long-distance telephone calls
were often distorted because the resistance of copper wire
increases as the temperature increases. Since the amplifiers
along the line could not be re-adjusted to compensate for
temperature changes, the voices were often either too loud
or too low. The difficulty was solved bv inserting specially
selected thermistors in the lines with characteristics exactly
the reverse of copper wire. Under this condition, the total
line resistance is alwayvs the same regardless of temperature,
and the amplifiers can be permanently adjusted for the
proper speech level.

Thermistors are now made with such precision and sen-
sitivity that they can perform tasks not previously possible.
One such application is that of a hvpsometer to determine
altitude by means of air pressure. Since the rarefied air found
at high altitudes will not dissipate heat as fast as the denser
air at lower levels, a thermistor at high altitudes will evi-
dence more self-heating and thus lower resistance.

Sensitive rate-of-flow meters are based on the principle
that moving air or liquid will cool a thermistor faster than
a static medium, the cooling effect being proportional to
the rate of flow. A related application is the use of thermis-
tors for an wnconventional rate-of-climb meter for aircraft.
A thermistor is inserted in a tube leading to a bottle of air.
As the aircraft ascends, air rushing from the bottle to equal-
ize the inside and outside pressure cools the thermistor, thus
increasing its resistance.

Devices such as the above are, of course, affected by
ambient conditions and it is necessary to compensate for
temperature changes to obtain accurate results. This is done
by utilizing a carefully matched pair of thermistors, con-
nected in a Wheatstone bridge wrrangement, as in Fig. 2.
The reference thermistor is subjected to the same tempera-
ture as the sensing thermistor, but not to the pressure dif-
ference in the case of the hypsometer or to motion of the
medium in the case of flow and rate-of-climb meters. Ac-
cordingly, the difference in resistance between the two ther-
mistors will be due solely to the conditions it is desired to
measure,

Different gases exhibit individual heat-dissipation char-
acteristics, a fact that provides a means for determining both

the identity and proportional amounts of varions mgredients
in a mixture. The svstem, known as gas chromatography,
is widely used in the petrolcum industry and other branches
of chemistry for rapid, accurate checks on the elements in
a process stream. In practice, the test sample is vaporized
and carried by an inert gas through a system of tubes and
filters where it is separated into its individual components
by a fractionating process. A thermistor bridge circnit at the
outpnt measures the amount of each element (from the
time neecded for its passage) and identifies it by its heat-
dissipation properties. A pen recorder provides a permanent
record. Because of the speed with which such analvses can
bhe made and the comparative simplicity, the electronic ther-
mistor method of gas chromatography is becoming popular
for monitoring industrial chemical processes.

Positive TC Thermistors

Although thermistors traditionally have a necgative tem-
perature coefficient (TC) of resistance, recent research has
developed a class whose resistance increases with increased
temperature. They are made from barium and strontium ti-
tanates containing a small fraction of lanthanum. By varying
the comnposition, a number of different characteristic curves
can be obtained.

Some of the advantages of a positive temperature cocf-
ficient are immediately obvious. A negative TC thermistor
is subject to thermal runaway, since current passing through
it raises its temperature, causing a reduction in its resistance
which, in turn, leads to still further current increase and
further reduction in resistance. Because positive TC thermis-
tors are not subject to this effect, they often provide more
stable operation in simpler control circuits than negative
TC types. Furthermore, the combination of positive and
negative TC thermistors, in either series or parallel, makes
possible a variety of response curves for specialized com-
pensation or control functions.

It is not entirelv clear how positive TC thermistors work.
It appears, however, that the effect is based on a transition

Fig. 2. Wheatstone bridge arrangement using matched devices.
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This platinum resistance-temperature standard gives highly accurate indications in the range between —200°C and +500°C.
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of crystal structure from one phase to another. Below about
110°C, a tetragonal crystal structure is stable, while above
that temperature, a cubic structure is stable. The actual
transition temperature can be varied within limits in the
manufacturing process.

Although some positive TC thermistors exhibit fairly
smooth characteristic curves (Fig. 4A), others, as in Fig.
4B, maintain almost constant resistance over a very broad
range until a critical temperature is reached, whereupon they
immediately jump to a very high resistance. The action is
like that of a switch and has been utilized for switching
purposes in such applications as protection of large motors.
If a motor is overloaded or becomes jammed, its armature
current rises and may overheat and damage the armature
coil. TTowever, a positive TC thermistor, connected in series
with the armature coil and in close contact with it, senses
a condition of overheating and reacts at once by switching
a large resistance into the circuit to limit current.

Indirectly heated thermistors have an electrically isolated
heater in close thermal coupling with the thermistor. In this
case, the voltage-current or current-time characteristic is
replaced with the temperature-resistance characteristic of
the thermistor. These indirectly heated thermistors are used
in a.c.-to-d.c. transfer devices, automatic control devices, and
for fluid-flow measurements.

Silicon Resistors

Experience gained in the manufacture of transistors has
led to the production of temperature-sensitive silicon resis-
tors. Although pure silicon has a negative temperature co-
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Fig. 3. Traonsistor amplitier with temperature compensation.

Fig. 4. (A) Positive TC thermistor shaws relatively smaoth
characteristic. (B) Special type of pasitive TC thermistor
exhibits switching characteristic ot critical temperature.
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efficient of resistance, silicon doped with an infinitesimal
impurity of boron exhibits a positive temperature coefficient
from about —150°C to +300°C. Bevond these two extremes,
the characteristic reverses and again becomes negative.
\Vithin the positive range, the specific resistivity is depend-
ent almost entirely on the amount of boron impurity. With
modern semiconductor manufacturing methods, this can be
held to a very close tolerance, so it is not difficult to obtain
silicon resistors with identical characteristics.

Silicon resistors do not exhibit as pronounced resistance
changes with temperature as ordinary thermistors. This is
an advantage for measuring a wide range of temperatures,
since it places a smaller demand on the measuring instru-
ment. A typical silicon resistor has a temperature coefficient
of resistance of -+0.7%/°C which is nearlv constant from
—60°C to +150°C. Typical thermal time constants range
from 9 seconds for small glass bead elements to 64 seconds
for larger types enclosed in a metal can.

An important application of silicon resistors is tempera-
ture compensation in silicon transistor circuits. Silicon tran-
sistors have a useful range from —65°C to +200°C, but
transistor parameters are sensitive to temperature changes
and some form of compensation is usually required to in-
sure proper performance over a broad range.

Temperature rise in a transistor may be due either to
environment or self-heating. In either case, a temperature
change causes a change in the transistor’s operating point
and its characteristics. If the shift is appreciable, a cumu-
lative effect which can cause thermal runaway may occur,
permanently damaging the transistor. The condition may be
compensated for by the inclusion of a silicon resistor alone,
or sometimes by a shaping network made up of a silicon
resistor and one or more carbon resistors. The method of
connection varies with circuit design. A tvpical arrangement
is shown in Fig. 3, where the silicon resistor is connected
in the emitter circuit. As temperature increases, the resist-
ance of the silicon resistor also increases, causing the base
current of the transistor to decline. As a result, the collector
current remains practically stable over a range from —50°C
to +150°C. This is a familiar circuit to set designers.

Platinum Sensors

Pure, annealed, strain-free platinum has many things to
recommend it for temperature measurement. Its resistance-
temperature relationship is precisely defined by a mathe-
matical formula, does not change with time, and is known
to a number of decimal places. A platinum sensor with re-
sistance of 100 ohms at 0°C, for example, will have resistance
of 0.14353 ohm at —260°C and 381.19474 ohms at 800°C.
Hysteresis is negligible, so resistance is the same at any given
point whether the temperature is increasing or decreasing.
Its useful range is extremely broad, extending from about
—260°C to 1000°C.

Platinum sensors incorporate a platinum resistor made
from fully annealed, high-purity platinum wire coiled in-
side ceramic tubes. This type of construction supports the
wire without strain, makes it resistant to vibration, and leaves
it free to expand in its supporting tubes. The ceramic tubes
are coated with gold to improve thermal conductivity, and
the entire unit is enclosed in a hermetically sealed, stainless-
steel case. The configuration of the sensor is governed by
the intended end use.

Immersion-tvpe temperature sensors are used for various
fluid temperature measurements in pipes, ducts, and tanks
on missiles, rockets, and aircraft. In liquid. these may have
a thermal time constant as short as 0.5 second. Other platinum
sensors include types for measuring the temperature of skins,
walls, pipes, and electronic components. So-called “total
temperature” sensors measure the combination of ambient
temperature and the Mach number of high-velocity gases
in pipes and ducts or outside of jet aircraft.
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OW CAPACITO
CHANG

By H. Q. DUGUID

T.V.M.
DINGS

Changing characteristics of the input capacitors of

your v.t.v.m. can produce reading errors. Here is an
explanation of why it happens and what you can do.

OES your v.t.v.m. return to zero immediately after
measuring a high d.c. voltage, or does the meter
pointer hover a division or two up-scale for some

minutes before returning to zero? The rapid up-scale meter
travel can be particularly annoying it vou have to switch to
the lowest range for another measurement without waiting.
Do the measured values of a.c. voltage taken on the higher
ranges seem to be low while the readings taken on the lower
ranges seem about right? If the answer to either question
is ves, then input capacitors of your v.t.v.m. may require
replacement.

Fig. 1 shows the input section of a typical peak-to-peak
v.t.v.m. This input circuit consists of a half-wave voltage-
doubling rectifier and switched voltage dividers—one for
a.c. and the other for d.c. Capacitors C1l, C2, and C3 range
in value from .02 to .1 uf. with the different values encoun-
tered representing compromises used in an attempt to re-
duce problems that will be discussed in this article.

The delay in the meter pointer’s return to zero after a
high-level d.c. voltage has been mcasured, is due to a phe-
nomenon called “dielectric absorption” that prolongs the dis-
charge of capacitor Cl beyond the time theoretically
required, For the period of time that it takes for C1 to dis-
charge through the voltage divider consisting of R3 through
R11 (the v.t.v.m. is in one of the d.c. positions), the meter
pointer cannot return to zero. Momentarily shorting the input
terminals does not help as the pointer will move up-scale
again after the short is removed. We can be sure we are not
having trouble due to a gassy vacuum tube in the bridge cir-
cuit if the meter pointer does return to zero after several
minutes. This phenomenon is also active when capacitor C1
is charging as when making a reading—this is why the meter
pointer seems to take a long time to make the last bit of
movement to full deflection.

Fig. 2 shows an equivalent circuit for a capacitor which
‘an explain the mechanism of dielectric absorption. The over-
all capacitor acts as though a portion of its capacitance is
connected to the terminals through a very high resistance.
This will explain why some capacitors seem to regain a
charge after being momentarily short-circuited. What hap-
pens in the case of the momentary short-circuit of a charged
capacitor, is that the charge stored in the portion of the
capacitor shown as C,, is not readily discharged and leaks
into C; vie R. The time dclay is occasioned by the large
effective value of R. In charging, the capacitor takes a little
extra time to fully charge as the portion shown as C, must
charge through R. Conventional wax-filled, bypass capacitors

October, 1964

will show quite a bit of dielectric absorption. Fortunately,
other tvpes show much less.

The solution to the problem is to replace C1 of Fig. 1
with a capacitor which does not exhibit this characteristic,
or at least has only minimum dielectric absorption. Because
insulation resistance is also important, the best replacement
would be a hermetically sealed (glass- or ceramic-to-metal)
capacitor.

On the a.c. ranges, capacitors C2 and C3 of Fig. 1 arc
used in a half-wave, voltage-doubling rectifier civcuit. The
right side of V1, together with C2, bias the left side of V1
so that C3 charges to a voltage very nearly equal to the
input peak-to-peak a.c. voltuge. The voltage doubler is fed
through C1 whose function is to block any input d.c., and
slight leakage in C2 or C3 due to low insulation resistance
will only cause a small error in the reading. The greatest
effect is to lower the (Continued on page 82)
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Fig. 1. Although C1 is not in the d.c. circuit of this typi-
cal v.t.v.m, input, it influences d.c. readings. Other capac-
itors play important role in inaccurate a.c. measurements,

Fig. 2. Capacitor equivalent circuit. When ends are shorted,
CA discharges, Cp partially discharges then charges Ca to
some low level through R, illustrating dielectric absarption.
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NEW
GITIZENS BAND
CIRCUITS

By LEN BUCKWALTER

A transceiver that employs electronic
switching, a unit with provision
for “bull-horn™ operation, and a
selective-caller with transistor gating.

LTHOUGH the three devices to be described differ
markedly in what they achieve, there is a recognizable
common denominator. Somewhere in each of the cir-

cuits, changes in operating bias provide a key function. In
RCA’s new “Mark Nine” transceiver, for example, a huge
swing in grid bias underlies a disarmingly simple system of
clectronic switching. General Radiotelephone’s MC-6 trans-
ceiver partly depends on bias in the performance of its “bull-
horn” provision. Finally, the recent Cadre selective-calling
syvstem contains a transistor gate whose action is triggered by
bias changes. These varied applications for bias not only sug-
gest increased sophistication in CB equipment, but a move

Fig. 1. The RCA “‘Mark Nine'’ employs electronic switching.
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from the mechanical to the electronic, especially in the very
important switching functions,

RCA “Mark Nine” Transceiver

Newest in the RCA! series of CB transceivers is the “Mark
Nine” (A). A 9-channel unit, it includes a complement of
nseful operating features: squelch, noise limiter, metering,
manual receiver tuning, and spotting switch. One feature is
notable by its absence—a “transmit-receive” relay. This elcc-
tromechanical component, which tends to require frequent
cleaning or contact burnishing, is replaced in the “Mark Nine”
by a simple, straightforward technique of electronic switch-
ing.

The partial schematic of the “Mark Nine” in Fig. 1 shows
the transmitter stages: crvstal oscillator V1A and power amp-
lifier V1B. Also shown is the receiver’s r.f. amplifier, V2. Near
the top of the schematic, a single tank circuit for both receiver
and transmitter is formed by L1, C1, and trimmer C2. (Choke
L2 shorts static discharges to ground; C3 and L3 suppress
transmitter harmonics.) A significant aspect of the circuit is
that an external antenna is permanently connected to both
transmitter output and receiver input. Electronic switching,
based on bias changes, effects the necessary changeover.

Assuming the unit is on rcceive, we see that the grids
of both transmitter stages, V1A and V1B are impressed with
negative bias in excess of —73 volts d.c, Although these
tubes are connected to their “B+" source, they are held in-
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active by cut-off bias. (Bias voltage is tapped from the
power supply.) When the operator presses his push-to-talk
button, the high bias is shorted to ground and the tubes com-
mence to conduct, producing r.f. output to the antenna.
Notice, too, that the transmitter signal is also applied to
the grid of the receiver r.f. amplifier. This causes the re-
ceiver to develop inordinately high a.g.c. voltage at its de-
tector. Fed back along the a.g.c. line, about —30 volts d.c.
cuts off the receiver. At this time too, the push-to-talk
switch disconnects the loudspeaker and receiver muting is
complete. Thus, what could be a troublesome multi-contact
relav (often with four different changeover functions) is
considerably improved upon and, what is more, considerably
simplified with a bias source and mike switch.

General Radiotelephone MC-6

Included in the new MC-6 transceiver (B) by General
Radiotelephone® is a circuit feature which should be wel-
comed by the sea-going CBer. and operators engaged in
search and rescue, crowd control. or outdoor events. It is a
“bull-horn” provision. The transceiver can double as a mobile
public-address system. An extra speaker, the bull-horn, is
required to fulfill the function. General's approach differs
significantly from other, earlier solutions to the problem of
utilizing the CB set’s existing audio amplifier. It is not simply
an extra speaker jack. Rather, it provides refined circuitry
so that the operator mayv switch smoothly from normal CB
to p.a. operation. An incoming message in the receiver, for
example, can be quickly relaved to people several blocks
away or up to a half-mile over water.

The circuits concerned with bull-horn operation are shown
in Fig. 2, a partial schematic of the MC-0 transceiver. Sev-
eral major switching and control functions occur here, pri-
marily dealing with connections to the audio amplificr and
transmitter. \Ve'll consider the audio amplifier in a normal
mode—reproducing sound in the set’s internal loudspeaker.
Audio modulator V1 feeds signal through outpnt (and mod-
ulator) transformer T1. Audio passes through a selector
switch marked “R.-B.H.” (radio-bull-horn) and finally to the
set’s loudspeaker. Incoming signals are heard.

A second set of “R.-B.11.” contacts, positioned to the left,
control the transmitter, (These contacts play a role in bull-
horn operation, as will be shown in a moment.) During nor-
mal reception, the transmitter is held inactive by a high
negative grid bias ( —100 volts d.c.) applied by the power
supply. When the operator wishes to transmit. the hold-off
bias is shorted bv the push-to-talk mike button and trans-
mitter stages are released for activity, The shorting action
may be traced through the radio-bull-horn switch to pin 2 of
the mike connector and mike assemblv.

Now assume that the operator wants bull-horn operation.
The “Radio-Bull-Horn” switch is flipped to “Bull Horn” to
establish two circuit reconnections, Note that the “R.-B.H.”
switch pole moves off the — 100 volts d.c. bias source. This
action produces the desired result: when the mike button is
pressed, it cannot short out the negative bias and the trans-
mitter is held inactive, The second reconmnection is at the
audio transformer secondarv; audio is applied to the bull-
horn jack. Also, the internal speaker is disconnected to pre-
vent acoustic feedback via the nearby mike.

Thus, the CB’er uses the same mike for CB transmission
over the air as for local bull-horn operation. Approximately
six watts of audio power are available for the public-address
function. Since the set’s regular volume control does not
regulate audio power applied to the bull horn, the manufac-
turer suggests an optional 20-ohm wirewound potentiometer
in the horn line for level control, especially if conditions
are favorable to feedback.

Cadre Model 524 Selective Call
Calling systems for CB, which selectively open a receiver
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to an incoming signal, tend to divide into coo - oes. The sim-
pler is the l-tone system. It performs sutisfactorily, but is
subiject to occasional false operation when heterodynes simu-
late the desired tone during crowded-bund couditions. In-
creased resistance to falsing is possible with the second nujor
svstem: the 2-tone code in which audio signals are sent
simultaneously. Latest in the series is a 3-tone design re-
cently anmounced by Cadre® for the new Model 524 unit (C).
Not only does it add a third tone for more elaborate coding
(and many more tone combinations) but tones are sent in
sequence. This is in contrast to the earlier simultaneous or
tone-burst method. To meet FCC specifications, the time
period for the entire 3-tone cvele occurs within the required
3-second limit,

As shown in photo (C). a selector dial on the [ront panel
provides a choice of up to 214 different tone codes. {Addi-
tional 24-group codes are also available.) Once the desired
code number is selected by the operator, the “Code Call”
switch is firmly depressed. This action is roughly equivalent
to the operation of a 3-minute egg timer, only here, the
lever takes about 3 seconds to return, automatically, to the
rest position, The delay provides the necessery circuit acton
which strings out the three tones in sequence. The tones ure
processed for transmit and receive by a resonant-reed relay,
as in some other call svstems, but with several novel differ-
ences. Let's consider. first, what occurs during the encoding
function to establish the desired tone code, The resulting
audio energy will be applied to the transceiver modnlator
for transmission over the air. (The system works with nearly
any transceiver and a 12-v. d.c. source.)

The schematic of Fig. 3 is the complete device. After the
operator depresses the “Code Call” switch (at top left], the
three wipers of S1 proceed to move across their associated
fixed contacts. The first tone is generated as wiper 7 touches
contact 3, an action which impresses 12 volts d.c. on contact
5. This potential is then fed through the “Code Selector
Switch,” $2. and ultimatelv reaches one of the four electro-
magnetic coils at the right side (Continued on page 90)

Fig. 2. The General Radiotelephone bull-horn circuitry.
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LTHOUGIH! the crystal oscillator was discovered more
than 40 vears ago. and the combination of crvstal
oscillator and multivibrator has been in widespread

use for more than 30 vears, the very real problem of identi-
fying signals from the calibration oscillator remains with us.
In many arcas, where a large number of unmodulated carriers
are on the air, such identification becomes quite difficult.

To climinate this difficulty. a number of neon-oscillator-
modulated calibration oscillators have been tried. These
pulse-modulated  calibration oscillators give an identifiable
signal and work fairly well in a rough way. Unfortunately,
the saw-tooth modulation produced by the neon tube oscil-
lator is hard to control. so that overmodulation, splatter, and
spurious signals ure usnally produced, particularlv in the
very low-frequency bands which are now becoming impor-
tant for the transmission of standard time and frequency
signals.

Curing these troubles is theoretically quite simple. If the
calibration oscillator is sinusoidally modulated at anvthing
less than 100 percent, splatter and its attendant evils will
be absent. Additionally, if the modulation {requency is a
low-frequency audio tone, the calibration signals will not only
be aurally identifiable hut will not “spread all over the dial”.

The functional diagram of a 10-ke. calibration oscillator
with sinusoidal modulation is shown in Fig. 1. Here. the
stundard signal is produced Dy a 100-ke. crvstal oscillator,

Fig. 1. When the square-wave output of the multivibrator is
modulated by a sine wave, a very clean output signal results.
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TONE-MODULATED
FREQUENCY
CALIBRATOR

By RONALD L. IVES

Tty et et s S . . )
Logating ithe 10-ke. utputs from this crystal-controlled oscillator is easy once the tone modulation is turned on.

which can be adjusted to zero beat with WAVY or any other
desired standard. This oscillator drives a 10-ke. multivibrator.
producing a square-wave ontput whose accuracy is a direct
function of the accuracy of the 100-ke. ervstal oscillator.

The 10-ke. square-wave signal is fed to a mixer, where it
is combined with an audio signal produced by the andio
oscillator. Audio output amplitude is adjustable, so that
modulation percentage can he set at an optimum value. Mixer
output is the calibration signal. consisting of the 10-ke.
sqquare-wave signal modulated by the sinusoidal audio signal.
Switching is provided so that the modulation can be used or
omitted, us desired.

The completed calibration oscillator, minus power supply
and switches. can be constructed with conventional com-
ponents in and on a 247 by 247 by 57 utility box (LMB 108)
without encountering “packing-factor™ tronble.

Power is obtained from an external source through the
4-pin power plug. The two power switches (“Main™ and
“Tone”) are located remote [rom the calibration oscillator,
preferably on the receiver using the device.

Circuit

The circuit of the calibration oscillator is shown in Fig. 2.
Note that all circuits are entirely conventional. With the
exception of the crystal und the multivibrator components,
no resistor or capacitor value is critical, so that “off-the-shell”
components can be used without difficultv. A wide varietv
ol circnit modifications can be used without impairing per-
formance, and tube substitutions are practicable.

Construction

Building a calibration oscillator of this tvpe is not dif-
ficult. but careful planning of work sequence is desirable to
avoid problems of parts installation and placement. Layvout
as shown in Figs. 3 and 4 seems very close to ideal.

First mount the tube sockets, with filament pins forward.
Then mount the c¢rvstal socket, the trimmer (C1), and the
audio inductor (L1). Be sure that the adjusting screw of
this inductor is accessible when the calibrator is mounted
in the equipment. It should be oriented to the rear. IFollow
this by mounting the power plug, the audio volume control
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(R21), and the signal output fitting, which here is made from
a small right-angle “Weatherhead” fitting and a Switchereft
type 5501 MP miniature male microphone plug. Another
tyvpe of connector may be used here, but the oscillator output
should be shielded to prevent local radio interference on a
number of frequencies.

At this stage, wire the filament circuits, the direct plate con-
nections, and make as many grounds as possible, using small

RI3

9
—T—a}—>ourpu1
6464
N
V3

RI6

RI2

A o"e—=<
L/’ . caa] _les
52 : s =
MAIN 1
SWITCH -
0A2/VR-150 .
v
(]
2.7

Pt

3 3 3 D
6.3V.AC. VI yv2 Hva vs
P2 4 4 4 S

C3—-.003 uf. disc ceramic

C4, C9—10 pf. tubular ccramic
(C5-—560 pf. tubular ceramic
C6—510 pf. tubular ceramic

R1—.47 meg., V3 w. res.
R2—3300 ohm, 1 w. carbon res.
R3—150.000 ohm, ¥ w. carbon res.
R4, R11, R16, R18—100,000 ohm, Y
w. carbon res. C7-—220 pf. tubular ceramic
R3. R10—39,000 ohm, % w. carbon C8, C10, C13, C14—.1 uf,, 600 v.
res. ceramic capacitor
R6, R7. R8. R9—47,000 ohm, V2 w. Cl11, C12—.02 uf. disc ceramic
carbon res. C15—.1 uaf. tubular metallized paper
R12—270 ohm, 1 w. carbon res. capacitor
R13—10,000 ohm, 2 w. carbon res. L1—3.4 hy. adj. inductor, adjustable
R14—6800 ohm, 2 w. carhon res. - 45%4-85% at 7 ma. d.e. (UTC
R15—4700 ohm, 2 w. carbon res. VIC.14)
R17—1000 ohm, 20 w. wiresound res. S1, S2—S.p.s.t. switch
R19—15,000 ohm. 2 w. carbon res. Xtal.—100 ke, crystal (Bliley Type
R20—1000 ohm, 1 w. carbon res. KV3)
R21—10,000 ohm pot P1-P4—4-pin power plug
R22--470 ohm, 1 w. carbon res. V1—6AK6 tube
(C1—3.9-50 pf. APC var. capacitor V2, V3—6J6A tube
C2—150 pf. tubular ceramic V4—0A2/VR-150 tube
V5—12AU7 tube
Fig. 2. Power for the calibration oscillator comes from an
external source. Both power switches are also external and
can be mounted at the receiver using the test calibrator.

Fig. 3. Interior view of the high-frequency side of the unit.
F3

CENTERBOARD OUTPUT CONNECTOR

October, 1964

soldering lugs held under the socket mounting screws. When
this is completed, wire the crystal oscillator complete except
for the output capacitor (C4); the grid and cathode circuits
of the mixer; and the audio oscillator except for the .1-uf.
ceramic plate capacitors (C13 and C14). Mount all com-
ponents parallel to the chassis, as shown in Figs. 3 and 4.

Resistor R19 of the audio oscillator is directly behind the
crystal socket and is not visible in the photographs. At this
point, more than half of the construction is completed.

To mount the remaining mixer components and most of the
multivibrator components, make a centerboard for the chassis
box using a sheet of perforated fiberglass epoxy board, such
as Vector T28, and mount the remaining resistors and capac-
itors. As arranged here, most of them are mounted on the
high-frequency side (Fig. 3), only the second plate capacitor
of the multivibrator (C5), the first plate capacitor (C6), and
the mixer output capacitor (C9) being on the low-frequency
side (Fig. 4). Most of the interconnections are made on the
low-frequency side, using # 22 bare tinned copper wire, in-
sulated with Teflon sleeving where necessary.

Mounting and interconnection of the components can be
done before the centerboard is mounted in the chassis box.
Final connections to the tube sockets are made after the
centerboard is firmly mounted in place. The coupling capac-
itor from the multivibrator to the mixer {C7) is supported
by its leads between the plate end of R7 and pin 5 of the V3
socket.

Connections on the low-frequency side of the centerboard
(Fig. 4) are best made in the following order. Run a short
length of insulated wire from the center of the output con-
nector to the output end of the output isolating capacitor
(C9). Install Cl4 as close to the centerboard and as far
toward the input plug as practicable. Install C8 from the
high end of R15 to ground, keeping it close to the center-
board and as far toward the output connector as possible.

Next, install the power resistor R17 by means of a through
bolt on the front panel of the box close to the input plug.
Because it will run warm, fiber washers should be used at
both ends of the resistor to compensate for expansion and to
augment the insulation. A 20-watt resistor is used as it has
a large radiating surface and hence runs cool in this partic-
ular circuit.

Lastly, install C13 from the audio volume control (R21,
high end) to pin 1 of the V5 socket, using a small tie point
held by one of the L1 mounting screws for the outer support.
Comnect C10 from pin 1 to V35 socket to ground, which is
made at a soldering lug held by the forward crystal socket
mounting screw {next to Cl).

This completes the wiring, (Continued on page 96)

Fig. 4. Interior view of the low-frequency side of the device.

C9(UNDER C8}
OUTPUT CONNECTOR
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An F-104, with Oklahoma City in background, is employed to simulate a supersonic transport of the future.

Using electronic instrumentation, FAA technicians have measured
effects of jet aircraft shock waves upon residential structures.

By JIM KYLE

LECTRONIC instrumentation is being applied in fields
ranging from missile testing to medical diagnosis. One
interesting application of electronic instrumentation,

which at the same time illustrates clearly the particular
problems and techniques involved, was in connection with
the early Hight-test stages of the Supersonic Transport Re-
search Project of the Federal Aviation Agency.

The specific test program was designed to gather as much
data as possible as a basis for setting up FAA rules gov-
erning operation of supersonic transports when the plane be-
comes available. To gather this data, the FAA selected a
typical midwestern city (Oklahoma City) with an aggregate
population of nearly a million, and scheduled eight super-
sonic flights daily over this area for a six-month period.

The object was to determine the effects of the supersonic
flights—mainly the accompanying “sonic boom”-on both the
populace and the structures. Only time can tell the effects
upon the people involved, but electronics is providing the
answer to the structural effects.

The wav in which this test was instrumented provides a
good illustration of how electronic instrumentation is used
bv industry to solve non-electronic problems.

Factors to he Measured

The first step in applying electronic instrumentation of
anv sort must be to determine exactly what physical quanti-
ties are to be measured. This requirement; in turn, means
that the instrumentation engineer must be briefed on the
phenomenon expected during anv test. In this case, the phe-
nomenon of interest is the “sonic boom” produced by an air-
craft in supersonic flight.

While the boom sounds to the ear almost exactly like the
detonation of a large quantity of explosive at a consider-
able distance, the actual creation and propagation of the
boom is a completelv different process. An oversimplified
analogy likens the sonic hoom produced by a supersonic air-
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craft to the visible wake produced on the surface of a still
lake by a speedboat.

In both cases, the moving object is traveling at high speed
through a fluid medium which is, for all practical purposes,
not compressible. (Air loses its compressibility at approxi-
mately the pressure produced by an object moving through
it at the speed of sound.) Since the fluid can’t be compressed,
it must be shoved out of the wayv by brute force. This force
represents a transfer of energy from the moving object to
the medium, and the energy must be dissipated by the
medium.

In the lake, the encrgy creates a wave which radiates
svmmetrically about the moving object. In the air, a similar
shock wave is created.

Both these waves are difficult to detect in the medium
itself. The water wave makes itself known as a turbulence at
the shore, and the shock wave in the air makes itself known
as a pressure wave (after some of its energy has been dissi-
pated) very similar to a single-impulse sound wave. Fig. 1
illustrates the similarities hetween the two tvpes of waves,
while Fig. 2A shows the waveform to be expected from a
sonic boom.

In Fig. 2A, two distinct impulses are obvious. The first
represents the beginning of the boom or “bow wave,” while
the second represents the last effect or “tail wave.” The hori-
zontal line, which resembles the buaseline of an oscilloscope
display, represents normal atmospheric pressure level. When
the shock wave arrives it creates a near-instantaneous “over-
pressure” (first vertical line) which decays linearly until the
“tail wave” arrives (second vertical line), at which time
pressure level returns to normal almost instantly.

The “tail wave” referred to is the return of air to the space
left empty just behind the aircraft; occasionally, both im-
pulse waves may be heard by the human ear, but more fre-
quently only a single impulse is audible.

The strength of the boom is measured in pounds-per-
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sauare-foot of “overpressure.” and the maximum overpressure
of interest during these tests was 2 1hs. /ft.” A practical super-
sonic transport 1s not expected to produce an overpressure
of this magnitude at ground level,

Since, for the purposes of the test. each boom prodnced
was planmed to be as nearly identical to every other hoom
as was possible, one of the primary questions electronics was
called upon to answer was “How much overpressure was
produced by cach pass?”

However, the effects of the overpressure upon typical com-
mercial and residential structures were also of great interest,
An overpressure of 2 Ibs./ft.# represents only an increase of
about 0.1% above normal atmospheric pressure of 15 Ihs./in.*
But this pressure change takes place in a matter of milli-
scconds and on the roof of a 25 by 40 foot building this
represents an impact of approximately one ton. So the second
question put to the instrumentation engineers was “How does
a typical structure respond to this impact?”

Since the structure’s response divides into two broad areas.
the amount of movement and the speed with which it occurs,
this question subdivides into two specific questions: “How
much does the structure move?” and “How rapidly does it
do this?”

At this point, and not before, electronics enters the pic-
ture. The three quantities to be measured are air pressure,
structural movement, and speed of structural response. The
measurements must be made accurately, continuously during
the test period. and the results must be preserved in some
sort of permanent form for future analysis.

Actual Instrumentation

Actual instrumentation of the test involved little new cir-
cuitry, according to the NASA specialists who supervised
the work. Virtually all was accomplished with “off-the-shelt”
equipment of the commercially availuble sort. But in several
cases, the equipment was modified somewhat to meet the
needs of the job at hand. And the real secret to this, and all
other instrumentation projects, was in the planning and sys-
tem approach.

Test engineers consider the pressure measurements on
each run to be the most important instrumentation result, as
they provided a control and standardization for all other test
results, so this area will be examined first.

Looking again at Fig. 2A, the theoretical waveform of a
sonic boom, it can be seen that this is a complex wave in-
deed. The distance from horizontal line to the first vertical
peak represents the absolute incrcase, but the decay rate
and the negative peak are also important quantities.

A standard pressure transducer is a calibrated capacitor
microphone, such as the W.E. 640-AA. Microphones of this

Shown here is a portion of the instrumentation installed in
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BOAT SPEEDING DOWN CANAL, LEAVING WAKE

SHOCK WAVE FROM SUPERSONIC AIRCRAFT

il

Fig. 1. Speeding boat and plane both produce wakes, one in
water the other in air. At supersonic speeds, a jet air-
craft is able to produce a severe shock wave as illustrated.

tvpe have a frequency response rated at 5 ¢ps to 10 ke., but
this response is not sufficient to reproduce the pressure wave
from a sonic boom accurately. The top waveform in Fig.
2B shows the trace resulting when a normal capacitor micro-
phone is employed; the decay rate information is missing,
although the peaks are reproduced.

Those familiar with analog-computer techniques will
recognize that this output is a differentiated version of the
waveform. The differentiation is a result of the inherent
capacitance of the microphone, vet no other type of trans-
ducer provides acceptable performance.

A new type of electronic unit has recently bheen put on
the market and is designed to provide frequency response
down to d.c. in this application. It emplovs an r.f. oscillator
and detector circuit with the microphone connected in such
a manner that pressure changes cause an interaction on the

the test houses. At extreme right are two recording oscil-

lographs which provide readout for structural-response measurements. Next to the oscillographs is bank of automatic bridge
equipment for strain gages. Llight-colored case with 16 knobs on front is calibration box for accelerometers. On table,
center, is thermocouple readout and current amplifier assembly. Cables lead to inverter which provides power from 28-v. batteries.
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circuit, resulting in output voltage variations. Even though
the frequency response of the electronic unit is flat to d.c.,
system response is still limited to 1 cps by microphone de-
sign—and that is still not sufficient to reproduce the sonic
booms. The center waveform of Fig. 2B shows the result.

To make the low-frequency response extend far enough
down to reproduce the decay portion of the waveform accu-
ratelv, NASA technicians participating in the test program
resorted to modification of the microphones. Standard micro-
phones are “vented,” that is, the enclosed air behind the
diaphragm is allowed to escape through specially designed
vents. This preserves high-frequency response, and eliminates
undesired peaks and vallevs in the total response curve.

By changing the length of the vents, technicians were
able to extend the low-frequency response to the extreme of
only —3 db at 0.1 ¢ps (see lower waveform in Fig. 2B). The
limit was reached when thermal expansion of trapped air
with minute changes in temperature produced more dia-
phragm movement than did changes in external pressure.

To tune the vents, ordinary surgical tubing was used and
trimmed to length by a trial-and-error process. The com-
pleted equipment was then calibrated at NASA’s Langlev
Ilield laboratories, prior to being shipped to Okluhoma City
for the tests.

The complete pressure-measuring unit consists of the
modified microphone, its associated electronic unit, a cur-
rent amplifier, and a recording oscillograph. Two such units
are installed at each of three test sites, although only one
oscillograph is used at each site. Fig. 3 is a block diagram
of this portion of the system. One of the pressure units is
installed outdoors, at ground level, in the center of a 4-foot-
square plywood board, and the other is installed inside the
structure. The board is used to establish a standardized re-
flecting surface surrounding the microphone so that all ex-
terior measurements can be directly intercompared.

Structural Response

The structure response measurement is done with two
tvpes of instruments. The amount of movement is detected
by semiconductor strain gages, which are affixed to key
points such as rafters and joists of the buildings. Sensitivity
of these gages is extremely high; movements as little as one

Fig. 2. (A} Waveform showing pressure changes during sonic
boom. (B} Microphone output signal matches the pressure
waveform only after the low-frequency response is extended.
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Fig. 3. Block diagram of the pressure-measuring unit.

microinch are detectable. Each was installed by a NASA
specialist, and average time for each installation was 63 hours.

The strain gages are used in a Wheatstone-bridge circuit.
Each gage’s resistance changes according to the change in
its length and the resistance change is measured by record-
ing the resulting change in bridge output voltage. This volt-
age is extremely small and is amplified by a carrier amplifier,
which is another off-the-shelf iten.

Fifteen of these strain gages are spotted at key points
throughout one of the three test structures (each of which

ACCEL. |

ACCEL. 2 15-CHANNEL
—] RECORDING
—] CAL'SSQT'ON OSCILLOGRAPH
ACCEL. IS
STRAIN GAGE |
SRR ] IS-CHANNEL
STRAIN ] AUTOMATIC RECORDING
GAGE 2 — 8RIDGE OSCILLOGRAPH

STRAIN GAGE 15

THERMOCOUPLE CURRENT
| AMPLIFIER _L
BATTERIES
—— RECORDING FOR
—— OSCILLOGRAPH POWER
THERMOCOUPLE| CURRENT i28Lvoc)
30 AMPLIFIER

Fig. 4. Block diagram of the response-measurement system.

Is an actual residence, rented by the FAA especially for the
tests; average age is about 5 years). The other two test sites
are used for pressure measurements only. The output of
the 15 strain-gage channels terminates at one CEC record-
ing oscillograph.

Motion of the structure is measured by accelerometers,
which are used in pairs. One of each pair measures east-west
acceleration, while the other measures the north-south com-
ponents.

The particular accelerometers chosen for this application
are of the servo type in which a feedback signal is developed
and amplified to maintain the reference mass virtually sta-
tionary with respect to the accelerometer case. This “error
signal” is taken as the accelerometer output. By proper choice
of amplifier gain (accomplished by a plug-in resistive shunt
network in the feedback loop), the range may be chosen as
anvwhere from 0.1 gravity acceleration “full scale” to as
high as 60 G’s. In this test, maximum range is in the region
of 0.25 G.

The accelerometers are calibrated by use of “angle blocks”
which, in tum, use the earth’s gravitational pull as a refer-
ence standard. The accelerometer is simply placed on one
of the angle surfaces of the block and its output noted, then
compared with the standard acceleration force computed
as corresponding to that angle.

Fifteen channels of accelerometer readout are used for
structural response; three additional instruments are buried
underground at the fully instrumented test site to detect
the seismic effects of the (Continued on page 88)
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{Left) Some typical four-layer diodes. From left to right, a 5-amp. stud-mount,
a 1-amp. top-hat, and a 250-ma. glass-encapsulated unit. Normal voltage range
from 20 to 200 volts for these. (Below) Typical five-layer diodes. From left to
right, 30-v. trigger diode, 5-amp. power-control diode, 7-amp., and 20-amp.
bilateral switching diodes. Equivalent 110-volt power-control capabilities of

Fsrhabail

the last three of these particular units are: 600, 800, and 2200 waits,

¢
B
-
€

By DONALD E. LANCASTER

1GIT-powered audio amplifiers using nothing but di-
odes, d.¢. transformers that can step high voltage
down, and 3-kw. light dimmers with only five low-

cost parts are st a few of the more noteworthy Mctions
that the four- and five-laver semiconductor diodes can per-
form. These currently available, economical devices can also
be used ina wide range of other applications, such as in
memories, multivibrators, counters, oscillators, frequency di-
viders, function generators, switches and triggers, and radar
modulators—to name just a scant few.

Basic Operation

These diodes are avalanche-mode semiconductor switches,
identical to a gateless silicon controlled rectifier. In the “ofl”
state, the diode impedance is very high, into the tens of
megohms. Pulsing the diode while in the “off” state will cause
avalanche-mode turn-on, usoally in times much less than
a microsecond. The “on™ state is the very low impedance of
a forward-biased diode. so low that the load current must be
limited to a sale value, lest the diode destroy itself. The

October, 1964

turn-on method is basically dilferent from the canventional
SCR gate turn-on and has the advantage ol being many tinmes
faster. This fast turn-on allows four- and five-laver diodes
to operate into the hundreds of kilocyeles as power-control
devices. This is well in excess of conventional SCR capability.

The four-laver diode is unilateral and will onlv operate
in one current direction. The five-laver diode 1s bilateral
and operates equally well in either current direction. Thesc
diodes have ratings varving from milliwatt to kilowatt power-
control capability, currents {rom a few milliumpercs to tens
of amps., and breakdown (trigger) voltages varving from 20
to 400 volts. Higher ratings are entirely practical. Cost is
about the same as an equivalent power SCR.

There are many manufacturers of these diodes. Clecite ot-
fers a complete line of four-laver devices, while Transitron
offers a broad line of five-laver devices, Other manufacturers
are Texas Instrioments, Hunt Electronics, General Electric,
and Western Electric, to name only a few. Specific device
information is available from each manufacturer in the form
of data sheets and application notes.

61

Wwww americanradiohistorv com


www.americanradiohistory.com

® ®
[P ] [P ]
] [
O O
STRUCTURE EQUIVALENT "OFF" “ON"
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CONFIGURATION CIRCUIT CIRCUIT
(A) (B) (c) (D)

Fig. 1, Four-layer diode structure aund equivalent circuits.
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Fig. 2. Both diode types remain “off” until V| is exceeded,

then they rapidly switch ‘“‘on."” Diodes remain *'on’’ as long as
current exceeds Iy, If current falls below this value or re-
verses, then the diode will quickly switch to the “‘off’’ state.

In avalanche-mode turn-on, most of the turn-on energy is
provided by the load itsell and not by the triggering signal.
This trigger merely initiates the turn-on activity, Perhaps
this is somewhat like removing a bottom can of a grocery
store display. Verv little energy is needed to knock one can
loose, compared to the total energy produced during this
“avalanche” breakdown. Because of this trigger sensitivity,
the four-layer diode is inherently a high-gain device. Trigger
signals work into what is virtually an open circuit while
directly controlling low-impeduance, high-power loads.

Turn-off is usually accomplished by letting the main load
current drop to a very low or negative value. This is usually
relatively easy to do. When discharging a capacitor, the
diodes simply stop conducting when the capacitor is dis-
charged. The a.c. line zeros may be used for resetting, A
commutating or “speed-up” (a misnomer) capacitor can turn
a second diode off as a first one turns on. Many circnits
require the iherent locking quality of the turn-on. Here
turn-oft is accomplished by mechanically or electrically inter-
rupting the load current.

Fig. 1A shows graphically the structure of a four-layer
diode. This is seen to consist of four alternate lavers of
n- and p-type semiconductor material, normally silicon. An
equivalent trausistor configuration, shown in Fig. 1B, is
useful in understanding the turn-on mechunism. Here an
n-p-n and p-n-p transistor form a locked-pair configuration.
If the current gain of each transistor was much less than
unity, any current passing through the pair would be rapidly
“de-amplified” and the pair would then assume an open
circuit, or “off” state. Suppose the current gain were greater
than unity. This is possible due to actual device internal feed-
back. Now, any current flowing through the device will be
amplified, and the locked pair will assume a saturated or
“on” state. Current is then load-limited only,

By suitably controlling parameters during diode fabrica-
tion, the current gain of the four-laver diode is made highly
dependent upon the current itself. At low (leakage) currents,
the current gain is much less than unity, and the diode stays
off. As long as the forward bias on the diode is below the
reverse breakdown rating of the middle n-p junction, the
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OPERATING CONDITIONS!
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SIMPLE SWITCHING CIRCUIT

(a)
© +v,
GROUP
RESET
y 4]
I b
' c
SET PULSES
¢

SELF-INDICATING MEMORY OR ALARM CIRCUIT

(8)
Fig. 3. Diode may be switched *‘on" by pulsing it in such a
way that Vi is exceeded. Diode remains on after pulse ends.
Turn-off occurs when the load current is interrupted briefly.

current gain stavs low and the diode stavs ofl. If the re-
verse breakdown is exceeded, quite a large current will flow-.
This large current causes a large current gain, and the diode
rapidly saturates and assumes the “on” state. This results
in the “off” equivalent circuit of Fig. 1C and the “on” equiva-
lent circuit of Fig, 1D.

To turn an “oft” diode on, it must be pulsed in the forward
voltage direction with a voltage high enough to avalunche
the structure, To turn an “on” diode off, the load current
must be reduced to a low or negative vaiue.

The turn-on and twrn-off mechanisms result in the volt-
ampere (V!) characteristics shown in Fig. 2. The forward-
avalanche (turn-on) voltage is indicated by V,, the maximum
permissible current by [,,.,., and the minimum holding cur-
reut by [;,. A four-layer diode is never operated in the reverse
current direction and care must be taken to observe diode
polarity and to limit any circuit reverse voltage to a value
that is small compared to V,. A five-luver diode may be
thought of as two four-layver diodes in inverse parallel, and
thus operates equally well in either current direction,

Generally, the steady-state 1,,.. will be much lower than
the pulse [,,... rating {or a low duty cycle. This current rating
is based on thermal considerations. For very low duty cycles,
pulses that are in the order of a hundred amperes and higher
peak currents may be readily handled.

Switching Circuit

A simple switching circuit is shown in Fig. 3A. The diode
is chosen to have a V; higher than the supply voltage V,,
and thus will not turn on of its own accord. If a negative
turn-on pulse is applied to the load side of the diode, the
diode voltage will be equal to the sum of V. and the nega-
tive trigger voltage V,,;,. If this voltage exceeds V,, the diode
will turn on. Load current will then flow through R,,. If the
load current exceeds I, the diode holding current, the diode
will stay on. The diode may be turned oft by interrupting
the load current. This basic circuit may be used as a memory
circuit to “remember” the passing of a trigger pulse.

The input impedance of this circuit is R;, when the diode
is off and zero when the diode is on. Two modifications allow
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the input impedance to become very high in either state. By
adding a conventional diode in series with the load such
that the turn-on trigger will back-bias it, the off impedance
becomes very high. As soon as the four-layer diode starts
to turn on, the conventional diode becomes forward-biased
and does not interfere with load turn-on. Since the turn-on
input impeduance is now virtually an open circnit. an arbi-
trarily large resistance may be placed in the trigger line
without effect. This allows a high input impedance should
a trigger pulse arrive after a diode has already turned on
due to a previous pulse.

This results in the more practical circuit of Fig. 3B, a
circuit which serves as an annunciator or paging device, or
as a self-indicating computer memory. Electrical outputs at
@, b’ and ¢ are zero when the diodes are off and V. when
the diodes are on. An electronic gate may replace the group
reset button that is shown in the diagram, and individual
resets could be provided in each diode line.

Sawtooth Oscillator

The sawtooth oscillator of Fig. 4A uses a four-layer diode.
The circuit is identical to the conventional neon-lamp or
glow-tube relaxation oscillator, with the exception of the
load resistor R;, which must be used to limit the capacitor
discharge current to a safe value (usually 10 amperes or more
peak current).

The performance is markedly different. The ratio of scan
time to retrace time is much higher than a gas tube can
provide. Output is referenced to ground instead of the usual
50-volt dropout level of neons. The circuit is temperature-,
radiation-, and light-stable. Considerable oscillator power
can be produced by such a circuit. For oscillation, V; must
be lower than V.. For a good sawtooth waveform (a linear
ramp instead of an exponential charging curve), V. should be

OPERATING CONDITIONS:
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Fig. 4. Four-layer diode sawtooth generators, frequency dividers.
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much higher than V;. The higher V., the better the circuit
linearity.

The circuit operation is based upon R charging C until
the voltage across C equals V;. At this point, the diode turns
on, discharging C, and turns off. The cycle then repeats.
R must be chosen large enough that the charging current
will be less than the holding current of the diode. Otherwise,
the diode will lock on after one cycle and remain on until
V. is removed. When operated in this mode, the circuit be-
comes a time-delay generator instead of an oscillator.

The sawtooth oscillator may be synchronized to any fre-
quency higher than its free-running frequency by supplying
negative trigger pulses to the four-layer diode (Fig. 4B).
The diode will now turn on at the instant the sync pulse
and the capacitor voltage, when added together, exceed V,.
By controlling sync pulse amplitude, the oscillator may be
made to lock on any submultiple of the input frequency,
giving frequency division by two, three, four, or five. Divi-
sion higher than five requires exact control of circuit voltages,
sync amplitude, and pulse jitter, but is entirely reasonable.
Placing the load resistor in the diode leg of the circuit will
produce positive output pulses, while placing the load resistor
in the capacitor leg will produce negative output pulses.
These pulses may be used to sync additional stages.

The locked-oscillator frequency divider of Fig. 4C is an
application of the sawtooth oscillator as a tone generator
for an electronic organ. The input oscillator is synchronized
to the input pulses at frequency Fo. Each oscillator is syn-
chronized at one-half the previous oscillator frequency,
producing lower and lower notes, each spaced exuctly one
octave apart. The waveform produced is rich in harmonics
and readily distorted to produce the various voices of the
organ stops. Twelve such chains are needed to produce all
the notes. Tuning is by trimming each R and C to yield a

FOR OSCILLATION:

Ve > Vi V:;Vv >In Vipz> Ye > Vot LR:@E >Ince
-&-Tve +OV.
o _%5 I V tris
3 LT 71 ° s 3
RI;E R2 Rzi_ Rlé, a
a 4 (9 < :F c b:
o—4—] ——{E-

||}—-|:
|I|—|:

BASIC ASTABLE

BASIC MONOSTABLE

(A} (8)
+0V,
V>V,
Ve—Vy - )
Rz N
: 3
3 c <
SET RESET
O—vwwWway (——0 [—WWVW—O

IHH
#

BASIC BISTABLE
(c)

Fig. 5. “P-n-p-n"' multivibrators. The astable circuit (A} leads
to a family of square- and rectangular-wave generators, pulse
generators, and oscillators. The monostable circuit (B) ex-
tends into time-delay circuits, ramp generators, delay networks,
gated oscillators, sweeps, and pulse shapers. The bistable cir-
cuit (C) yields counters, frequency dividers, computer logic,
gates, power inverters, shift registers, and memory circuits.
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free-running frequency a bit below half the sync frequency.
By alternately dividing by five and then two, the same

circuit can provide decade division with only two stages per

decade. This is useful for clock and counting chains,

Multivibrators

Where the ultimate in speed is not a requirement, four-
layer diodes make excellent astable, monostable, or bistable
multivibrators. The present upper switching speed is around
two megacycles. These circuits are all based upon the use of
a commutating capacitor. The capacitor assumes a charge
during one state of the multivibrator, and then uses this
charge to turn off one diode as the other one is pulsed on.

Fig. 5 shows some multibrator possibilities. Fig. 5A is
an astable (free-running) circuit. Assume the left diode (D1)
has just turned on. This clamps the left end of commutating
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+
1] e
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-
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|
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STAGE
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2 OUuTPUTS 3

—O+
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O—wwwwy "

i
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2
>
>
>
ADVANCE I ' 1

(8)
Fig. 6. (A) Binary and {B) ring counter cricuits using diodes.

m :
+0O
D.C. INPUT

TIMING -PULSE o
INPUT

WWVW

]l
N

D.C. oUTPUT

O -

Fig. 7. Unlike circuits with transistors, this circuit can step
voltages down as well as up. A 600-v. input could yield a 12-v,
d.c. output. Power capability to over 1 kw. may be achieved.
Circuit is essentially a power bistable. Transformer senses
a.c. primary current and induces secondary voltage of desired
step-up or step-down ratio. Rectifiers and filter convert this
voltage to d.c. Circvit may be made self-oscillating by deriv-
ing trigger pulses from transformer itself. By omitting the
rectifiers, circuit becomes a d.c. to a.c. inverter arrangement.
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capacitor C at ground. C now starts charging toward V,
through R2. When the right end of C exceeds V; of the right
diode (D2), the right diode turns on. The charge on C can-
not change in the brief turn-on time of the right diode. so the
left end of C must swing negative by an amount equal to -V
as the right diode turns on.

This turns off the left diode, The circuit has just changed
state, and now the cycle repeats in the opposite direction.
An additional diode, a couventional one, may be used to
clamp an output to ground to give a true square-wave output.

Various forms of monostable operation are possible, and
generally make use of two diodes with different breakdown
voltages, or of a circuit in which one side is provided holding
current and the other is not. These circuits are useful for
sweep generation, one-shot time delavs, aud pulse-delay net-
works. Fig. 5B shows one possible form of such a circuit.

SIMPLIFIED SCHEMATIC OMITS FLYBACK
PROTECTION AND RAPID CHARGING
NORMALLY USED,

PULSE FORMING NETWORK

LIOTLT

40KV,
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AAAAAAA

10 uSEC,

AAA AAAAAAA.
= VWA NSNS

PULSE
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B+
R < Imin

TRIGGER

INPUT H.V. PULSE

OUTPUT TG
MAGNETRON, ETC.

B+ < Vy+Vp+-4vy,

NAAAAAAS

Fig. 8. Radar pulse modulator using string of 4-layer diodes.
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Fig. 9. (A) Addition of 4-layer diode to SCR results in ac-
curate and stable trigger source. Low-power input signal will
trigger SCR into conduction if trigger voltage exceeds Vi. As
a voltage-level detector or threshold indicator, a very low-
power signal can directly control kilowatts of power, An in-
tegrator is built by adding C, which is charged by the energy
of the input signal. If V. reaches Vy, the SCR is turned on.
(B) A.c. power control used as a light dimmer or motor speed
control. At the beginning of an a.c. half-cycle, the charge
on C is zero. C then starts to charge through R. When V.
reaches Vi, the SCR turns on, discharges C, and remains on
for the remainder of the half-cycle. The SCR then effectively
completes the load circuit through the bridge rectifier, pro-
viding power for the load. The smaller R is, the faster C
will charge, and the earlier the SCR will turn on in each half-
cycle. This results in increasing power reaching the load.
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THE “FREE-WHEELER”
DIVIDEND PACKAGE...

“550" transistorized C-B radio ....179.50
Universal mounting bracket ...... N/C

Webster Model A-66 base-loaded
mobile antenna with universal
cowl mounting bracket and complete

with 15" RG-58/U and fitting ...... 28.35
84 page Road Atlas and Travel

Guide with protective cover ...... 2.95
Clip Board with magnetic hold-on.

Ctings to any iron or steel surface .. 1.50
Owners operating manual ......... N/C

Station log card w/10-code on rear .35
Auto Compass w/visi-dome dial,

clear markings, aircraft-type
compensators, universal mounting

bracket ..................... ... 5.95
Model 6200 Noise Suppression System 24.90
Total value ......... 243.50
Your cost .......... 189.50

THE “CLOVERLEAF” PACKAGE...

Same as above except that
Model 6200 Noise Suppression System
is omitted .. .Total value ......... 218.60

Your cost .......... 184.50

October, 1964

To bring the “550", finest, feature-filled transistorized radio to the
discerning C-B user in true, clear focus, WEBSTER offers an incen-
tive in the form of an exceptional dividend, “the value wheel” com-
prised of such essential (and high quality) accessories as antenna
and noise suppression kit in addition to other functional items—
car compass, magnetic clip board, 84 page road atlas, 10-code card.
(All illustrated above). Anyone who purchases a “550" radie can have
these items, (valued at 64.00) for an additienal 10.00—a 54.00 saving!

THE “550”...A BRIEF SKETCH...

Handsomely styled, book-size C-B radio with 1l-crystal controlled channels,
replaces vacuum tubes entirely with transistors and diodes. WEBSTER has applied
advanced solid-state circuit concepts to achieve performance that is wholly
outstanding in every respect. There are no compromises. “550's” transmitter is
full-powered to the 5 watts allowable by F.C.C. It incorporates special high-
level modulation techniques (pat. appd. for) that give 100% capability. Speech
response is ‘‘shaped” for exceptional crispness and clarity.

The all-solid-state superhet receiver is highly sensitive, is particularly well
suited for weak signal reception with 10 db signal-plus-noise/noise ratio at
one-half microvoit! And it provides 60 db rejection to adjacent channel signals!

Here are just a few of the dozens of functional features: Speaker on front panel
... plenty of reserve audio power. Quiet, no-carrier operation is offered by an
adjustable “squelch” . . . and there is a highly effective series-gate noise limiter
with OFF switch. 550" uses no vibrators, operates direct from 12V car battery.
Fixed station service is possible using separately available 117V AC supply.
All '550's” are pre-wired to accept tone signaling units. Universal, cradle-type
mounting bracket is standard equipment.

Please rush full information on 550" and ‘‘fFree-wheeler” dividend deal.

NAME
[EET

NUMBER STREET

317 ROEBLING ROAD,
SOUTH SAN FRANCISCO, CALIF.

CITty - ZONE  STATE

CIRCLE NO. 251 ON READER SERVICE PAGE
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The bistable circuit of Fig. 5C consists of two four-laver
diodes. Both are supplied sufficient holding current. Both
have breakdown voltages in excess of V.. The circuit is stable.
The commutating capacitor (C) turns off the “on” diode
whenever the “off” diode is pulsed on by a trigger pulse. In
the diagram, “set” pulses will turn the left diode on, while
“reset” pulses will turn the right diode on. By pulsing the
diodes simultaneously with a short pulse, the bistable will
count, alternating states for every successive input pulse. The
circuit is self-steering, as long as the trigger pulses are short
compared to the RC time constant of the commutating circuit
that is employed.

It is possible to cascade binaries to count or divide by 2, 4,
8, 16, etc. or, by the addition of feedback, a binary chain may
count to any whole number and then reset. Fig. 6A is such
a circuit. The ring counter of Fig. 6B uses a different prin-

LOI\D,L
(MOTOR, LAMP, ETC.)
R D2
o D!
¢ )
t l
c I

Fig. 10. A light dimmer and power-tool control using 5-layer
diodes. No bridge rectifiers or special switching arrangements
are needed for single-turn full-wave control. D1, R, and C
produce a firing pulse, just as in the SCR circuit. This pulse
is stepped up by the pulse transformer to trigger the main
5-layer diode D2. Average load power is determined by how
early in each half-cycle D2 turns on. Power control up to
around 5 kw. may be achieved using currently available diodes.

ciple for operation; a commutating capacitor routes diode
turn-on always to the next sequential stage. Only the capacitor
to the right of the “on” stage can charge .

To advance the circuit, the trigger capacitor on the input
is momentarily shorted. This removes V. from all the diodes,
and all diodes turn off. The trigger capacitor then starts charg-
ing toward V., bringing the diodes up with it. The voltage
on the diode immediately to the right of the one that was on
has a “head start” toward firing due to the charge on the
commutating capacitor. This diode then turns on, and the
circuit has advanced one stage. Modifications of this tech-
nique allow add-subtract counting. Shift-register circuitry is
somewhat similar to this arrangement.

Other Applications

Use of a power binary allows a d.c.-to-d.c. transformer cir-
cuit. Operation is identical to conventional transistor power
converters, except that very high input voltages may be easily
accommodated, unlike the 50-60 volt limitation of most tran-
sistorized converters. The diode can operate at a high fre-
quency (100 ke.), minimizing the requirements for trans-
former iron and secondary filtering. Fig. 7 is a circuit of this
type. Modifications allow the circuit to become self-oscillat-
ing, self-starting, and short-circuit proof. A kilowatt power
handling ability may be realized, at efficiencies upwards of
90 percent.

Fig. 8 illustrates the use of four-laver diodes in a radar
modulator circuit. This circuit provides the short, high-voltage
pulses required by a magnetron or other microwave power
tube. The small diodes here replace the less efficient thyratron
or pulse tube normally used. Additional circuitry can provide
short duty cycles and give flyback protection to the basic
design.

An important application of small 30-volt four-layer diodes
is as trigger devices for silicon controlled rectifiers in voltage-
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Fig. 11. A transistorless, tubeless audio amplifier which
is capable of high gain and power outputs to about 1 kw.

level sensing, integrating, and phase-control applications. Fig.
9 details some of these circuit possibilities.

The SCR light dimmer/power-tool control shown in Fig.
9B requires the use of a bridge rectifier, two SCR’s, or a fancy
switching arrangement to allow full-range a.c. control. This
is due to the unilateral control capability of the SCR. The
circuit of Fig. 10 uses a five-laver bilateral diode to trigger a
five-layer bilateral power diode. This circuit accomplishes the
same function as the circuit of Fig. 9B using only five low
cost parts. Dimmers and power-tool controls to 5 kw. of power
may make use of this simple circuit.

1t is possible to use four-layer diodes as extremely high
powered audio amplifiers. Power capability up to 1 kw. of
audio at very low distortion may be achieved. This is done by
operating a power binary at an ultrasonic frequency, perhaps
as high as 60 kc. Input audio is used to symmetry-modulate
a 60-ke. oscillator which provides trigger pulses for the power
bistable circuit. An output transformer senses the unbalanced
current flow in the power bistable due to the asymmetry
caused by the input audio. This current unbalance is directly
proportional to the input audio, amplified many times.

Since all the diodes operate switching mode, very little heat
is generated in any of the semiconductors and the circuit
operates very much cooler than any linear amplifier would.
A wide-band output transformer is required for this circuit.
By direct coupling the input, a frequency response of d.c. to
15 kc. can be achieved using currently available diodes. This
circuit is diagrammed in Fig. 11.

In this article we have discussed some of the fairly re-
cent types of four- and five-layer semiconductor diodes.
Some of the most important applications of these diodes have
been described briefly. As time goes on aud as more design-
ers become aware of the uses of these diodes, we can expect
to see their use increase considerably in a wide range of
electronics equipment. A
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www americanradiohistorv com

-l


www.americanradiohistory.com

NOW!

Solve electronic problems
quickly, accurately
with special new

Electronics Slide Rule
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Here’s the first truly professional slide O An illustrated self-training course
rule designed especially for electronic comes with each rule . . . includes
engineers and technicians. No longer clear diagrams and step-by-step ex-
must you struggle along with a planations to make learning fast,
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general purpose slide rule . . . this easy. Several hundred practice prob- eleCtrOIllCS

new CIE Electronics Slide Rule meets  |ems deal with widely occurring situa-
the exacting requirements of the elec- tjons in electronics . . . teaches many
tronics industry with easy-to-read short cuts . . . lists the best settings
scales chosen for the needs of all for solving complex problems. Slide
electronics personnel. 1t’s a special ryle instruction course with free
purpose 10" measuring instrument consultation service and top grain
that can be used for conventional jeather carrying case . . . all yours §
computation, too. O This patented o0 just $14.95. (Quantity discounts, §
Electronics Slide Rule is made to ;. |5ts of one dozen or more, are
our rigid specifications by Pickett . . i1-ble on request). THIS SPE-
& Eckel . . . has special scales for CIAL ELECTRONICS SLIDE
solving reactance and resonance prob- RULE IS AVAILABLE ONLY
lems . . . accurately and quickly

locates decimal points in commonly FROM CLEVELAND INSTI-
occurring electronics problems . . . TUTE AND IS GUARANTEED
has widely used electronics formulas AGAINST DEFECTS IN MATE- §
and conversion factors on the back RIAL AND WORKMANSHIP. §
of the rule for instant reference. ORDER YOURS TODAY.

SEND COUPON TODAY

to: Cleveland Institute

of Electronics
1776 East 17th St., Dept. EW-102 Cleveland, Ohio 44114

O Please send me your Electronics Slide Rule. I am enclosing
$14.95. (If not fully satisfied after 10 day trial, CIE will
refund payment.)

O Please send additional descriptive literature.

Name -
(Please Print)
Address
City State Zip

r—————————— —————
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i There 1s a right way and a wrong way to recharge
©  nickel cadmium batteries — as experience shows.

RECHARGING CADMIUM CELLS

nights and crisp, sunny days was most welcome. The

exhilarating weather put added spring into Barney’s
step as he whistled his way into the back room of Mae’s Serv-
ice Shop this jewel-like morning of late September. He found
Mac, his employer, alternately studying some printed sheets
and poking around with a stubby finger in the broken frag-
ments of what looked like the remains of a beat-up flashlight
battery.

“Top of the morning to you, Boss!” Barney said gaily, slip-
ping into his shop coat. “What are vou doing, trying to read
the future of electronics in the B-leaves? Get it? Tea leaves
and ‘B’ (for battery) ‘leaves’ or remains!”

“I get it, but I wish I didn’t,” Mac retorted, grimacing pain-
fully at the terrible pun. “A thing like that so early in the
morning could ruin a man’s whole day. If vou must know,
I'm studying cause and eftect. The broken pieces of this bat-
tery are the effect; these letters and spec sheets from the bat-
terv manufacturer outline the probable cause.”

“Okay, okay! You can talk plainer than that. Give with the
story.”

“Well, these {ragments are all that remain of one of two
G-volt rechargeable nickel cadmium batteries a {friend of mine
was using to power a transistorized transceiver. The batteries
were self-contained in the strong high-impact-type plastic
case of the transceiver, and connections from the two batteries
hooked in series were brought to contacts on the outside of
the case. When the batteries ran down, case and all could be
placed in a charger overnight for recharging,

“A few weeks back the transceiver was lent to an acquaint-
ance, who used the instrument until the batteries were so low
it would no longer operate. Then the transceiver was re-
turned, and the owner placed it in the charger atop a desk
where he usually works and closed up his shop for the night.

“When he opened up the next morning, he was astonished
to find that some time during the night one of the nickel cad-
mium batteries had exploded with terrific force. The explo-
sion had blown the case and the printed circuit of the trans-
ceiver to bits. The charging unit was damaged, and small
pieces of the case and battery were strewn all over the room.
My friend thanked his lucky stars he had not been sitting at
the desk when this happened, for very likely he would have
been seriously injured. Luckily the transceiver was still in
warranty and was replaced with a new one from the manu-
facturer. This satisfied my friend, who concluded the exnlo-
sion was some sort of fluke that never would be repeated.

“I, however, wasn’t satisfied. I kept wondering why the bat-
tery exploded and if the explosion could have been prevented.
Finally T wrote the batterv manufacturer and asked him for
specification sheets on his batteries to see if I could get a clue
as to why the battery exploded.

“Going through the literature I received, 1 found that two
basic types of nickel cadmium cells were produced. Batteries
intended to replace ordinary ‘D)’ size dry cells had a nominal
voltage of 1.25 volts and came in a wide current-capacity
range from 600 milliampere/hours to 5.6 ampere/hours. It

!FTER a long, hot, humid summer, the advent of cool
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was stressed all batteries should be charged at a constant cur-
rent rate, and each current-capacity cell had its own maxi-
mum and minimum charging current specifications. The max-
imum current rate could be safely applied to the batteries up
to 48 hours continuously. Maximum charging currents varied
from 70 to 560 ma., with the higher currents being used on
the higher current-capacity cells.

“The restrictions on charging current were intended to keep
gassing of the cells to a minimum, but each of the cells in this
group was further provided with an automatic resealable
pressure relief vent. This ‘pop-off valve’ opened automatically
when pressure inside the cell became excessive and then
closed when the pressure was relieved,

“The other basic ‘button-type’ of cell is much smaller so
that these cells could be stacked to produce batteries of var-
ious voltages. Each cell had a nominal voltage of 1.2 volts,
and they are manufactured in current ranges from 80 to 1750
ma. /hours and are combined to produce batteries with volt-
ages from 2 to 10 volts. Unlike their big brothers, these but-
ton cells are not equipped with pressure relief vents. The
cells are termed ‘non-gassing,” but 1 suspect this is a relative
term. Quite likely it means that under normal nsage not
enough gas is liberated inside the small volume of the button
cell to require venting, especially since muaximum charging
current for the largest cell of this type is only 150 ma.

“The maximum recommended charging current for the cell
that exploded was 40 ma., and I wondered if possibly some-
thing might not have gone wrong with my friend’s charger
causing it to put out too much current. To double-check on
this, I measured the current put out by the repaired charger
into the new batteries. It was 37 ma.; so I scratched one per-
fectly good theory.

“Next my eve caught a short note in the technical literature.
It said: “To prevent possible cell reversals, the battery should
not be discharged below .9 volt per cell.” Here was a lead! 1
wondered how low the voltage of the exploded battery had
been when it was put on charge. I remembered that the bat-
tery voltage was low enough that the receiver portion of the
transceiver would no longer operate; so I borrowed the re-
placement transceiver and put it on a variable voltage power
supply. T had to drop the voltage to 7 volts to make the re-
ceiver stop operating. Since each one of the two batteries had
6 button cells in it, that meant the average cell voltage must
have been below .6 volt when the transceiver was returned to
the owner and placed on charge.

“Armed with this information, I wrote again to the battery
manufacturer and gave him all the facts. I asked if he thought
it possible one or more of the cells of the exploded battery
might have suffered a polarity reversal because of being ex-
cessively discharged and that when an attempt was made to
charge this reversed cell, a great deal of gas had been liber-
ated inside the hermetically sealed cell, resulting in the ex-
plosion.

“He wrote back that it was not only possible; it was prob-
able. He said replacement for ‘D’ tyvpe flashlight cells are
expected to undergo considerable abuse, and that is one rea-

ELECTRONICS WORLD
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son such cells are equipped with auto-
matic relief vents to take care of exces-
sive gassing likelv to occur when these
large-volume cells are overcharged or
discharged at too rapid a rate. The tiny
button cells, on the other hand, do not
provide room for installing a reliable
pressure relief vent. Furthermore, be-
cause of their limited volume and current
ratings and Dbecause thev are ordinarily
nsed in services where their charging
and discharging can be closely super-
vised, such vents are not deemed neces-
sary. In most cases the build up of gas
would not have been so catastrophic, All
that would have happened would have
been that the gas pressure would have
broken the scal and permitted some of
the potassium hydroxide electrolyte to
leak out. In this instance, though, no re-
lieving fissure ocanred, and the pressure
continued to build up until it let go with
a bang. T've seen the same dangerous
type of explosion happen when a mer-
cury battery is foolishly tossed into a fire.

“Cell reversal can and does happen,
however. It is much more likely to take
place when the cell s rapidly  dis-
charged. For example. discharging a
sealed 500 milliampere/hour battery at
2 amperes to 0 volts is more likely to
cause a reversal problem than discharg-
ing the sane battery at (030 ampere to
the same voltage. Furthermore. repeated
overdischarge should be avoided. \While
a cell reversal is unlikelv to take place
the first or second time the batterv is
overdischarged. repeated abuses of this
nature are almost certain to damage the
cells.”

“What does the manufacturer suggest
vou do to avoid this trouble?”

“He savs complete discharge of a
nickel cadminm battery should be
avoided. It's better to recharge the bat-
terv more frequently for shorter periods
of time than it is to allow it to become
completely discharged and then have to
charge it for several liours. Shallow dis-
charges will result in a much greater
mber of cveles over the useful life of
of the battery. Even after shallow cyveling
it is safe ta recharge the batterv over-
night at the maximum current rate.”

Mac Japsed into silence with a faraway
look on his face.

“\What are vou thinking, Boss?” Bar-
nev finally asked.

“I was just thinking the recent resur-
gence of batteries in our work leaves me
a little cold. T had it with batteries a
Jong time ago. When 1 got into this
game, all radios were batterv-powered.
The ‘A7 battery usually consisted of
standard drv cells to warm the filaments
of the \WWD-11 tubes. The standard 45-
volt ‘B’ battery for supplving plate volt-
age was about the size of a ‘giant size’
box of soap flakes and a heck of a lot
heavier. A console receiver used two and
sometimes three of these. On top of all
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that, we had to use a little tapped ‘C
battery to supply bias voltages for the
tubes.

“We got awayv from drv cells by going
to storage batteries. A six-volt car bat-
terv and trickle charger took over the
filament supply for the 01A's and 71A’s.
For a short while we cven tried wet ‘B’
batteries. believe it or not. Such a battery
consisted of a whole rack of test-tube
sized cells. If vou think a modern house
wife gets mad when vou serateh her TV
set, vou should have seen how one re-
acted to having battery acid spilled on
her living room rug!

“With the advent of the two-volt-
filament type 30 tubes. along came a
battery with matching voltage called an
air-cell.” T never did know too much
about that one. And then Zenith pro-
vided a roof-mounted ‘wind-charger’ to
keep up a storage battery in rural homes.
Lots of us got our first taste of roof-
climbing—nseful later in TV work—in-
stalling and  servicing that miniature
windmill. Believe me, I was very happy
when all-a.c. models began coming on
the market and we got awav {rom the
danged batteries. Now a service tech-
nician has to start learning about bat-
teries all over again. Things certainly do
go in cyeles in this game. Earlv radios
used  batteries, crvstal detectors, and
loop antennas. Modern radios use bat-
teries. ervstal detectors, and loop an-
tennas.”

“That kind of reminds me of a joke
I read.” Barneyv intermpted. grinning.
“A reporter was urging an old mun to |
admit he had seen a lot of progress in |

|
]

his lifetime. "Oh T dunno.” the old fellow
said: “when 1 was born there weren't anv
interurbans. and thev aren't any today. |
Is that progress?” Do von suppose the
interurbans will come back. too. Mac?”

“I'd not be a bit surprised!” Mac ad-
mitted with a chuckle. “That storv
makes np a little for the horrible pun
vou perpetrated earlier. Now let’s get

to work.” A
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“But if | use a 10k resistor in the pi
network filter, then 1'll have to wuse
a .02-uf. capacitor to keep the time
constant the same.”
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Keep"PEP and“POWER
under your hood...

not blasting out your
—) tailpipe!

Your car isn’t turbine-
powered . ., yet up
to 50% of your gaso-
line dollars jet away
into thin air! The crime
is incomplete combus-
tion—and the eriminal
is standard ignition.
The only answer is
TRANSISTOR IGNI-
TION - the AEC-77A!

ANNOUNCING
THE NEW AEC-77A 50,000-VOLT
TRANSISTOR IGNITION SYSTEM

The NEW AEC-77A 50,000-volt transistor ignition sys-
tem guarantees nearly twice the output of any
standard or magneto ignition system in existence,
regardless of price. The AEC-77A is a complete, in-
tegrated system designed to replace outmoded stand-
ard or magneto systems so that fire-power at the
spark plugs can cause complete combustion, release
full engine power under all conditions at all speeds.

AEC-77A’s constant high-voltage output increases gas
mileage by 15%, keeps spark plugs and breaker
points clean beyond 50,000 miles, fires fouled plugs,
makes engine run far smoother, increases top speeds
up to 10%, eliminates 4 out of 5 “tune-ups’’. For
the thousands of miles you will drive your car, you
will always have that luxurious “brand-new’ feeling.

LOOK AT THESE FEATURES

AEC.77A delivers 50,000 volts on

open voltage tests . . . guaranteed
to produce 30,000 volts ocutput at 15
milliamperes at full engine load.

REC-77A delivers 28,000 volts at

cranking speed . . . guarantees in-
stant starting in any weather,

AEC-T7A continues to deliver full

voltage beyond 7.500 RPM while
other ignitions fail to produce at all.

The AEC-77A you order for your car with the coupon
below is completely waterproof and shockproof. It
has been tested under actual operational load with 4
fouled and 4 operating spark plugs. Features tran-
sistor types 2N1358A, 2N2493A, 2N1100A, 2N2210A,
manufactured by General Motors Delco division on
the same production line which produces transistors
for the U.S. Minuteman Missile Program. Other
quality components are supplied by Motorola, Mallory,
Westinghouse and others.

The AEC-77A installs in about 20 minutes without
special tools. The regular price is $49.95 postpaid;
introductory price, only $39.95. Use the coupon
below, or see your locai dealer.

i AUTOMOTIVE ELECTRONICS CO. |}
H 387 PARK AVE. S0., NEW YORK, N.Y. 10016

| NAME I
[ ADDRESS 1
[ K18 1

1 [ AEC-77AP For Positive ground 6/12 v........$39.
[ Kit $32.95 [] 400:1 Coil $11.95 [] Ballast $1.95
[) FREE BROCHURE ON AEC-77A SYSTEMS. EW-10

1
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LAFAYETTE HI-Fl COMPONENTS
s B LAFAYETTE T0-WATT

a5 e (OMPLETE AM-F

S STERED RECEIVER

99-0005WX

Model LR-800

o A powerful 70-Watt Amplifier plus Complete Pre-
amplifier Control Facilities plus a Standard AM
Tuner plus a sensitive FM Tuner plus an FM Stereo
Tuner—all on One Compact chassis

o Amazing FM “Stereo Search” Circuit Signals
- ’ Presence of Stereo Broadcasts
B — o Tuned Nuvistor “Front End" provides Great-

NEW! LAFAYETTE AM/FM STERED TUNER

e Bar-Type Tuning Indicator for AM and FM
e Variable AFC Control e Imported

Features New Audible Tone Stereo Search System. Two 3-Gang Tuning Condes-

sers With added Tuned RF Stage For Superb Sensitivity and Selectivity.

99-0001WX

e 20-TUBE PERFORMANCE—12 TUBES PLUS
TUNING EYE AND RECTIFIER AND 9 DIODES
o MPX SEPARATION 38 DB @ 400 CPS
o LESS THAN 1% DISTORTION
e DUAL TUNED CASCADE LIMITERS AND
WIDE BAND RATIO DETECTOR
o GROUNDED GRID RF FRONT END FOR LOW
NOISE
o VARIABLE AFC CONTROL
o FLYWHEEL TUNING
o STEREQ NOISE FILTER SWITCH
o AUTOMATIC STEREO MODE INDICATOR

\ 70 U 1o

Model LT-325

-
/
=

f\

99-0007WX

Model LA-350

a8 - e Tape Monitor Switch
el A ; e Stereo Headphone Jack on Front

_— Panel
/ e Six Pairs of Stzreo Inputs For All Sources © Separate Channel Tone, Controls

Rm——— e Handsome Extiuded Aluminum Front Panel e Style-matched to LT-325 Tuner
e DC On Preamp Filamer¢s For Minimum Hum e Imported
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LAFAYETTE

RADIO ELECTRONICS
1965 Catalog No. 650

Over 500 Pages—Featuring
Everything in Electronics for
HOME e INDUSTRY ® LABORATORY

from the
"World’s Hi-Fi & Electronics Cenier’’

e Stereo Hi-Fi—all famous brands plus Lafayette's own
top-rated components

e Citizens Band—transceivers, Walkie-Talkies and

accessories

Tape Recorders e Ham Gear

Test Equipment

Radios, TV's, and Accessories

P.A. Equipment; Intercoms

Cameras; Optical Goods

Marine Equipment; Auto Accessories

Musical Instruments; Tools; Books See the Largest Selection in

and MUCH MORE s Histor
BUY ON TIME—Use Lafayette’s famous Easy-Pay Credit plan Lo A ory

. up to 24 Months to Pay

MAIL THE ATTACHED CARD OR THE COUPON BELOW FOR YOUR FREE 1965 CATALOG

LAFAYETTE 12-TRANSISTOR NEW! LAFAYETTE ALL-TRANSISTOR NEW! LAFAYETTE 6-TRANSISTCR
C.B. WALKIE-TALKIE Model HE-100 C.B. “WALKIE-TALKIE” Model HA-70  C.B. WALKIE- TALKIE ‘Model HA-85

0% L 10%wan; 19% 1

2-for- 78.88 )
e Variable Squelch 2-for-38.75

Reduces Back-
ground Noise

o Separate Micro-
phone and
Speaker for

2-for- 21.00

e Great Fun for Kids
too! At a Price Every-1

e Transmits and
Receives up to |

ile
e Crystal-Controlled

Better Modulation one Can Afford Transmit and 5
and Increased Range e ldeal for Plckmckmg, Receive i*
o Optional Plug-in 117 Fishing, Hunting, Camp- » 6 Transistors plus 2 ’-Q

ing, etc.
e Complete with Tele-
scoping Antenna, Trans-

Volt AC Power Pack
o With Leather Case,
Earphone, Telescoping

Diodes
o Complete with Leathar
Carrying Case,

i

Antenna, Batteries, i g1|it QFYSCtal, Battery, . Earphone, Telescoping
Crystals for Channel . astic Carrying Case " Antenna, Batteries, Pair 99-3013
10 e Imported 99-3022 e Imported 99-3011 of Crystals e Imported
I I G SED I OGN SEn IID I BN BED B BDD BN B B e . ,
T AFAYETTE RADIO ELECTRONICS ! LAFAYETTE RADIO ELECTRONICS
i Dept., RJ4-1 , P.0. Box 10 i Mail Order and L. 1. Sales Center
1 Syosset, L.1, N.Y. 11791 " 111 Jericho Turnpike, Syosset, L. 1., New York
i York, N. Y Newark, M. J
i 1 Send me the FREE 1965 Lafayette Catalog 650 1 g oy Syark, M. 4.
' S, . enclosed; Se_nd Me ... l jamaiga' N. Y. Paramus, N, J.
- (Prices do not include shipping charges). 165-08 Liberty Ave. 182 Route 17
I i Brookiyn, N.Y. Plainfield, N. J.
IName ...................................................................................................... I 2265 Bedford Ave. 139 W. 2 st
Bronx, N. Y. Boston, Mass.
BAGATESS oo e i 542 E. Fordham Rd. 584 Commafiwealth Ave.
I l Scarsdale, N. Y. Natick, Mass.
C|ty ........................................... State ... Zip oo 691 Central (Park) Ave. 1400 Worcester St.
N ENS IS IS e IDE mm WD WD WP WP EE B = .. - - - N
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LAFAYETTE

NEW! LAFAYETTE 23-CHANNEL CRYSTAL- CONTROLLED

DUAL CONVERSION 5-WATT CB TRANSCEIVER

eTIIIAD

L D wmy

Low Noise Nuvistor ““Front End”’
5 Double-Tuned If Transformers
Meets All FCC Requirements

[ I G W G

17-Tube Performance with 13 Tubes

WITH ADVANCED "RANGE-BOOST” CIRCUIT

SQUELCH

Frequency Synthesized Circuit Provides 23 Crystal-Con-

trolled Transmit & Receive Channels—No Extra Crystals

to Buy!

Full 5-Watt input

Hluminated ”’S” and RF Output Meter

Continuous One-Control Channel Tuning

Push-To-Talk Microphone & Electronic Switching
Dual Conversion Receiver With 3/10 uv Sensitivity
Delta Tuning Offers "Fine Tuning” of ==2.5Kc on Receive

Variable Squelch, Variable Noise Limiter, AGC

Built-in 117V AC & 12V DC Power Supply

“Vari-Tilt" Mounting Bracket for Easy Mobile Installation
Plug-in Facilities For Lafayette Selective Call Unit

RANGE BOOST
OFF +

By e

A& TUNE

Model
HB-400

99-3001WX

Efficient, dependable 2-way communications in any fixed or
mobile application is assured with this rugged, new 5-watt
CB transceiver. A military-type frequency synthesizing circuit
makes it possible to transmit and receive over the full range
of 23 channels with crystal-controlled accuracy—no extra
crystals to buy and install!

Efficient circuit with 13 tubes and 8 diodes offers maximum
transmitter power output . . . high receiver sensitivity—plus
every feature CB users want!

Operates in a fixed or mobile location with equal ease . . .
has built-in power supply for either 117V AC or 12V DC.
Specially designed “Vari-Tilt" mounting bracket simplifies
mobile installation—permits fast removal of the transceiver
too! And, there's nothing else to buy—you get all crystals,
push-to-talk ceramic mike, and a built-in vibrator for 12V
DC, plus 2 power cables. Measures a compact 12Wx5Hx10"D.

ADVANCED “RANGE-BOOST" CIRCUIT

Increases Your Effective Range—Lets You Get Through When Others Faill

Want to effectively increase your range?
You can—with Range-Boost! A simple
turn of a switch on the HB-400 in-
creases the average percentage of mod-
ulation and lets your voice cut through
QRM and noise to reach further . . .
gives you more “talk-power” when you
need it—without overmodulating!

74

CONVENTIONAL

i

Average Percent-
age of Modulation
Is Lower

WITH RANGE-BOOST

Average Percent-
age of Modulation |
is Higher—Side-
band Power is In-
creased

ELECTRONICS WORLD
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Headquarters For Citizens Band Equipment

NEW! LAFAYETTE ALL-TRANSISTOR DUAL
CONVERSION 5 WATT CB TRANSGEIVER

{ ;

1

1 ransissgy |
L |

Wanseaiver |

RUGGED, HEAT RESISTANT TRAN-
SISTORS USED IN ALL CRITICAL
AREAS

* 100% Solid-State . . . Full 5-Watt Performance! EPITA_XIAL SIUC_ONv ME,SA TRANS,'STORS
» Small, Compact—Only 11-7/16Wx6-11/16Dx3""H used in Transmitter Oscillater, Driver and
+ Low Battery Drain—Less Than 350 ma Final Stages.
on Receive, 850 ma on Transmit! SILICON MESA TRANSISTORS used in Re-
, ; .. ceiver Oscillator, RF and IF Stages.
W 12 Crystal Transmit plus 12 Crystal Receive Positions
B 23 Channel Tunable Receiver with Vernier Tuning
B Dual Conversion Receiver with 5/10 1V Sensitivity If you're looking for a high-performance CB transceiver in a
B 15 Transistors, 3 Diodes, 2 Zener Diode plus 1 Thermistor small, compact size, you'll want the HB-500! Using advanced
B Zener Diode Voltage Regulated Receive Oscillator for solid-state circuitry, this transceiver is small enough to fit
Superior Frequency Stability conveniently into the most compact car. And, battery drain
B Dependable Sealed Relay Switching is realfy low! The transceiver draws no more than .35 amps
B Automatic Noise Limiter on receive, .85 amps on transmit—an important advantage
B Variable Squelch in mobile applications! This rugged transceiver offers in-
W For 12 Volt DC Mobile Operation (Negative or Positive stantaneous, cool-running operation and features printed
Ground) or for 117V AC Operation when used with circuit, all-transistor design. Equipped with mobile mounting
Matching Solid State AC Power Supply (Optional) bracket, push-to-talk dynamic microphone, crystals for opera-
B Meets All FCC Regulations tion on channel 12.
HIGHLY SELECTIVE MECHANICAL FILTER Model HB-501 Solid State AC Pawer Supply
With CB channels only 10 Kc apart,
selectivity is important! In the HB- Matching solid state AC power
500, ultra-sharp selectivity is achiev- supply for HB-500 for fixed
ed by means of a true mechanical station operation (at home,

bandpass filter in the 455 Kc IF sec- i i i
tion, At 10 Kc on either side of the business, office). Transceiver

center frequency, the filter provides rests o_n p_ower SUpply t-o fo.rm
60 db of attenuation—an extremely attractive integrated unit. Size
high rejection ratio that assures 115 x 6™ x3%5,".

complete adjacent channel rejection! 99-3028 ... . Net 16.95
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N PENNTUBE*
Tubing of Teflqpf

L 2

e

N EXPAND [
YOUR MARKETS VY

Lommne L e eneaes e L e e g S,

SEVS

Shrink PENNTUBE Tubing of Teflon over your sol-
dered joints, parts and components and they can
be used where they've never been used before!
Your products will have the protection that only
Teflon offers: a thin, tough, transparent film that's
chemically inert, has exceptional electrical and me-
chanical properties and is moderate in cost.

Write, wire or call. PENNTUBE Tubing of Teflon is
available in FEP that shrinks at 300°F and has a
continuous service temperature of 400°F or tubing
of TFE that shrinks at 625°F and has a continuous
service temperature of 500°F. Prompt delivery of sizes
to meet your needs.

PENNSYLVANIA FLUOROCARBON CO., INC.
Holley Street & Madis.on Avenue, Clifton Heights, Pa, 19018
Phone: MAdison 2-2300 TWX: 215-623-1577

West Coast: 13328 Hatteras St.. Van Nuys, Cal. Phone 781-4481

s semmp ©

i

LN B L R . SR s

e ——

oo OGN

*Pennsylvania Fluorocarbon Co., Inc. Reg. T.M. DuPont Reg. T.M.

CIRCLE NO. 134 ON READER SERVICE PAGE
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...SAME CABINET $151.

All you need is a screwdriver to house your equipment
in fine cabinetry at superb savings. Furn-a-Kit know-how
gives you the custom built look in hi-fi cabinets, break-
fronts, bedroom and dining room pieces, wall furniture,
many others . . . even if you've never done anything more
ambitious than hang a picture. Dozens of styles to choose
from. Results are guaranteed ¢r money back. For a com-
plete catalog of Contemporary, Traditional and Period
designs send 25¢.

FURN-Q2KIT

Dept. £:10 151 East 53rd Street, N. Y. 10022
1308 Edward L. Grant Highway, Bronx, N.Y. 10452
CIRCLE NO. 247 ON READER SERVICE PAGE
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[RANSIENTS QUIZ

By DUN LANCASTER

SUDDEN changes in an electrical or electronic circuit can

be either useful or destructive. These electrical transients
may be used for useful wavelorm generation, or mayv be the
very ones that damage costly circuit components. In each of
the circuits below. the switch is changed from the position
shown to the other position at time 1. Test vour transients
kuowledge. See if vou can match the circuit with the right
output voltage transient waveform in the ten civenits below.
Assume that the circuit has not been distirbed for a long
time bhefore time T, (Answers on page 118)

OUTPUT
VOLTS
0——1r—() v%
£ <
Ay —v RE) n
2 T TIME
T
T
+ v -
j— [ <
(B) —v R (2)
i l
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1958...the RCA Radio-Phone Series
1959...the RCA Mark Vil
1963...the RCA Mark Vil

and now 1964...

THE NEW RGA MARK NINE

(he latest and greatest RCA CB radio of (hem ail

e

I

NEW! Combination “S” Meter
and Relative RF Output Meter

“S" Metar indicates the relative
strength of incoming signal in “S”
units. RF Output Meter (EOQ} indi-
cates relative strength of the sig-
nal being transmitted.

Look at some of the new features...

NEW! Spotting Switch |
Permits precise manual tuning of |
receiver without use of receiver
crystals. Receiver can be tuned 8
4

(or “spotted”) quickly to any in-
coming channel. This means, when
you buy crystals for extra chan-
nels, you can (if you wish) omit
the RECEIVE crystals and buy only
TRANSMIT crystals.

RCA, a pioneer in the development of citizens' band | it s
radio, has been providing quality equipment since the NEW! External Speaker Jack |

inception of the Class D Citizens’ Radio Service in
1958. Now, these years of experience culminate in
the great new RCA Mark Nine.

Letsyouconnect an external speak- |
er to the set, so incoming calls can
be heard in remote locations.

e e

S i TSI
Get all the Facts Before You Buy.
Mail Coupon Today. Paste on 4¢ Post-Card

RCA ELECTRONIC COMPONENTS AND DEVICES
Commercial Engineering Dept. J-4i-R

® 9 fixed crystal-controlled TRANSMIT/RECEIVE channels, separately controlled )
415 South Fifth Street, Harrison, N. ).

® All-channel continuously tunable receiver

B |[lluminated meter and working channe! indicator ONLY 31 3475 #

B Puysh-to-talk ceramic mike with coiled cord

Please send more information on the RCA Mark
Nine CB Radiophone

|
|
|
|
|
AC UNIT }
|
|
|
|

Name__
*Optional User Price
Address
The Most Trusted Name in Electronics
City_ Zone___ State
®
| = A N RN B | |

October, 1964
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ATTACH
LABEL
HERE

If you've recently changed your address or

plan ta in the near future, be sure 1o notify

us ot once. Pluce mogazine address label

here and print your new address below.

NEW ADDRESS:

NAME
PLEASE PRINT
ADDRESS
CITY ZONE___STATE
MAIL COPIES TO NEW ADDRESS STARTING
WITH —— ISSUE.

If you have any questions about
your subscription be sure to include
your magazine address label when
writing us.

Maoil to: ELECTROMICS WORLD, 434 5o,

Wobash Avenue, Chicaga 5, lllinais

Wherever you use a screwdriver

QUICK-WEDGE

SCREW-{!U[DING SCREWDRIVER.
toes the job faster and easier!

BECAUSE . Quick-Wedge® Screw-Holding
Screwdriver holds, starts and drives the screw
. .straight, every screwdriving job is easier. ..
goes faster. No longer will vou waste time fumb-
ling with the screw . Thus if your screw-
driving job is overhcad. below ground £
level, or even in hard-to-get-at places
vou simply affix the screw .
place it in the desired spot .
drive itin . . . release the screw-
driver and the job is done!
Prove it vourself! Use a
Quick-Wedge® once
and vou'll never be
without one. Theyre uncond
tumally guaranteed! Ask your
dealer or write_fin our catalog today!

Quick wrper

KEDMAN COMPANY
233 So. 5th West, P. 0. Box 267, SALT LAKE CITY, UTAH 84110
CIRCLE NO. 192 ON READER SERVICE PAGE
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CI'TIZENS RADIO
RULES TIGHTENED

Hobby-type operation of class D stations is expected
to be curtailed by stricter interpretation of rules.

FFECTIVE November 1, the FCC

has tightened up the rules govern-

ing class D Citizens Band operation.

Certain changes have been made to clar-

ity the permissible and prohibited com-

munications and uses of Citizens Radio
stations.

The Commission has re-emphasized
the fact that CB must not be used for
hobby-type operation, Operating the ra-
dio station as an activity in and of itself
is definitely prohibited. The Commission
noted that there has been so much
Lobby-type operation on the band as to
seriously impair the original purpose for
which the service was sct up. There has
been a warning that if there is continued
misuse of operating privileges, there is
a chance that the service will be discon-
tinued altogether.

Significant Provisions

Some of the significant provisions of
the amended rules are:

1. The primary purpose of the class
D Citizens authorization as a means of
communication between units of a single
licensee is emphasized.

2. Communication between units of
different class D stations (interstation)
is permitted only under certain stated
conditions and is restricted to seven des-
ignated frequencies (channels 9, 10, 11,
12,13, 14, and 23).

3. All interstation communications
are limited to no more than 5 consecu-
tive minutes with a silent period of at
least 5 minutes before another transmis-
sion Is permitted.

4. Call-sign identification shall be
made on each [requency nsed and it
shall inclnde the station being called.

5. All users of Citizens Radio equip-
ment are required to obtain their own
licenses and operate under their own call
signs.

6. Communications for such organ-
izations as civil defense agencies, volim-
teer fire departments, and auxiliary po-
lice should be conducted under a single
station license issucd to the organization
rather than under licenses issued to in-
dividual members of such organizations.

7. The practice of licensees “loaning”
their call signs to other persons in order
that the latter may operate equipment
while awaiting action on their own li-
cense applications is prohibited.

8. A new section has been adopted in
the rules which spells out various pro-
hibited uses. Some of them are:

(a) Activities in violation of law.

www americanradiohistorv com

(b) Carrying communications for
hire.

(¢) Communications containing ob-
scene, indecent or profane words, lan-
guage, or meaning.

(d) Communications in the nature of
a broadcast or those not directed to spe-
cific persons,

(e¢) Malicious interference.

(f) Transmission of music, whistling,
sound effects, cte.

(g) Communications to stations of
other licensces relating to technical per-
formance, capabilities, testing of any
transmitter, including transmission con-
cerning signal strength or frequency sta-
bility of transmitters.

() Conununications advertising or
soliciting the sale of goods or cervices.

(i) Communications to another sta-
tion over a distance of more than 150
miles. (This new limit is far bevond the
ground-wave communications range
under normal conditions. Normally the
ground-wave range would not exceed 25
miles. )

(/) Persons engaged in selling Citi-
zens Radio apparatus shall not allow cus-
tomers to operate under the seller’s sta-
tion license.

9. An individual whose own radio
station license has been revoked or can-
celled is prohibited from operating an-
other licensee’s station of the same class
until he is again issued a license of that
class by the Commission.

Availability of Rules

Because there are now approximately
700.000 Citizens Radio stations, the
FCC is not able to furnish copies of the
revised rules to meet requests of indi-
vidual licensees. However, all Citizens
licensees are now being required to
maintain a current copy of Part 93
(formerly Part 19) of the rules covering
this service. Hence, the subscription
method afforded by the Government
Printing Office entitles subscribers to re-
ceive a copv of these and subscquent
Citizens Radio rules changes as soon as
they are issued.

Meanwhile, the text of the new rules
will be published in an early issue of
the Federal Register, which may be pur-
chased from the Government Printing
Office, Washington, D. C. 20402. The
Commission will supply a copy of the
text to organizations representing Citi-
zens licensees, and reference copies may
be consulted at the Commission’s Wash-
ington offices. A
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FOR OUR CUSTOMERS: A 10-MINUTE COURSE ow

&

It's a cardioid. It's dynamic.
It's shock-mounted. It offers
variable impedance and uni-
form Wide-range response. It's

Univegsity and it's less thar
$50.00. Less than any other car-
dioid! Jt's only $29.95. And it's
sold with the world’s only five-year
microphone warranty!

The new University 8000 is a “‘first’”
and “‘only."” For those who like to be ex-
clusive, that's one reason for buying it.
The important reasons may be found in
the following microphone buyers’ guide!

There Are Cardioids...and Cardioids. All
cardioids are essentially ‘‘deaf’”’ to sounds
originating from the rear. They're invalu-
able for eliminating background sounds,
for use in noisy and reverberant areas, for
reducing feedback and for permitting a
higher level of sound reinforcement be-
fore feedback would normally occur. BUT
—not every cardioid uses rugged dynamic
generating elements. There are crystal
cardioids which offer high sensitivity and
output. But their response is limited;
deterioration is rapid due to heat, humid-

October,

desig;ed and made by LTV/

1964

¢

ity, rough handling. The University 8000
—a cardioid dynamic—is virtually in-
destructible.
Tape Recording. Cardioid mikes are
essential for quality recordings. They
pick up only the performer over a
wide frontal area. They prevent the
output of speakers from affecting
the mike, thus eliminating feed-
back squeal, and permit recordists
to work from far or near. For stereo,
only cardioids can assure proper
balance, if both are matched. Uni-
versity quality control makes any
two 8000’s absolutely identical *‘twins’
to assure full stereo effect.

Public Address. Cardioids make micro-
phone placement far less critical; permit
greater amplifier output—without feed-
back—than possible with omnis; assure
superior intelligence indoors and out. For
public address use, however, they must
be extremely rugged. The 8000 can be
handled without care. It can take extreme
heat and humidity. The user can hit it,
shout into it—even shoot a gun near it!
It's also corrosion-proof.

CIRCLE NO. 231 ON READER SERVICE PAGE
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4o
\ {AIN A PHENOMENAL SUCCESS STORY

Why the new 8000
is the most demanded
microphone (of its kind!)

New University 8000: $29.95.
With slide switch (the 810C):$31.50.
Model DS-10 Desk Stand: $6.95.

Realism. Wide-range response is impor«
tant. Uniform response is even more im-
portant. The new 8000 offers wide-band
response, extremely uniform to eliminate
sibilants (hissing S’s), bass boom and
tinny treble. Its reproduction quality is
virtually indistinguishable from the live
performance.

Cables, Long and Short. The 8000 has
variakle impedance—30/50 to 20,000
ohms. With high impedance mikes, a 10-
foot cable is maximum to avoid response
loss and hum pickup. The 8000, sold with
a 15-‘oot cable, can also be used with
longer cables to record without recorder
noise; to monitor recordings through
speakars instead of headphones, and
make recordings with recorder out of
sight.

For complete specifications on the fab-
ulous 8000 series, ask your deaier for
literature or write Desk. SM-10.

- LTV
- UNIVERSITY

A DIVISION OF LING-TEMCO-VOUGHT. INC.

9500 West Reno, Oklahoma City, Okla.
79
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send for NEW FREE

CRYSTAL CATALOG
with NEW TRANSISTOR
OSCILLATOR CIRCUITS

Citizen Band
Class D" Crystals

3rd overtone — .005% tolerance — to
meet all FCC requirements. Hermetically
sealed HC6/U holders. !, pin spacing.
.Q50) pins. (Add 15¢ per crystal for ,093
pins).

52 95

EACH

All 23 megacycle frequencies in stock: 26,9853, 26.975,
26.9835, 27.005, 27.015, 27,025, 27.0385, 27.035, 27.065,
27,075, 27.085, 27,105, 27.115, 27,125, 27.1353, 27,155,
27.163, 27.175, 27.185, 27.205, 27.215, 27,225, 27.255,
Matched crystal sets for ALL CB units (Speci
make and model numbers) ...

RADIO CONTROL CRYSTALS
In HC4/U HOLDERS—SIX FREQUENCIES

b { for delivery (fr aty in mega.
cycles): tolerance .003%%, 14" oin spacing. .050 pin dismeter,
(093 pins available. add’ 15¢ per crystal.) Specify f:
$.995, 27.048, 27.095 $ 95
27.198, 27.288°.. o a3
(add $¢ per trystal for pos and bandiing)

HERMETICALLY SEALED PRECISION GROUND
CUSTOM MADE NON-OVEN CRYSTALS

1000KC to 1600KC (Fund. Freq.)
Prices on Request
e $5.0

fy equipment
.--3$5.90 per set

1601KC to 2000KC (Fund. Freq.) ..$5.00 ea.
2001KC to 2500KC (Fund. Freq.) 4.00 ea
2501KC to 5000KC (Fund. Freq.) 3.50 ea
5001KC to 7000KC (Fund. Freq.) 3.90 ea
7001KC to 10,000KC (Fund. Freq.) ... 3.25 ea
10.001KC to 15.000KC (Fund. Freq.) 3.75 ea

15MC to 20MC (Fund. Freq.) ...
ORDER FROM CLOSER PLANT

i'k TEXAS CRYSTALS

DEPT.R-104

1000 Crystal Drive
FORT MYERS, FLORDA
Phone 813 WE §-2109

Division of

AND
4117 W. Jefferson Blvd.
LOS ANGELES, CALIF.
Phone 213-731-2258

FOR RADIO-TV SERVICE
Order books, invoice forms, job ticket
books, service call books, cash books and
statement bhooks for use with your rub-
ber stamp. Customer file systems, book-
keeping systems, many others. Write for
FREE 320PAGE CATALOG now.

PROFESSIONAL APPLIANCE
SERVICING MEANS EXTRA
INCOME FOR RADIO-TV
REPAIRMEN. It's Fast —
It's Easy to Learn

Appliance servicing is a natural side-line for Radio-
TV Repairmen. There are probably hundreds of
broken appliances in your neighborhood that can
mean extra profits for you.

pr NRI offers a new, fast, casy course in
Professional Appliance Servicing at a surprisingly
low tuition rate. It includes appliance test equip-
ment and covers—
« Small and Large Home Appliances
* Farm and Commercial Equipment
* Smali Gasoline Engines

There’s a special course arrangement to prepare
You for air conditioning and refrigeration.
Send for FREE book describing i"
opportunities and details of u
training—plus a saumple I L
lesson. No obligation and no
salesman will call.
If you are in business for yourself,
course coxts can be tax deductible.

L
b,
u o am i 1||r
D Ae AE Sn Sw Ew Sw Em aw Bl |
Appliance Disvision, Dept. 502-104 e
National Radio Institute, Washington, D.C, 20016

] Please send Free Book on Professional Appliance
Servicing and Sample Lesson.

Address

1 City ___ Zone State.

1

1

Name, :
1

; i 1
Accredited Member National Home Study Council J
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TV NEWS

s

T just about any time vou desire,
you can walk into a telegraph of-
fice and order a telegram by number,
For example: number 6 may represent a
10- to 20-word singing-birthday tele-
gram, The clerk has this number, to-
gether with the address of the recipient,
transmitted to the telegraph office near-
est the recipient. At the remote end,
the clerk converts the number back into
words. In this way it is possible to trans-
mit a considerable number of words,
interconnected in different messages,
using only a few simple numbers.

This method of coding messages is
now being used by ITT in their latest
military  digital encoder/decoder in
which 100 different messages are stored,
each with a simple mumerical identifi-
cation. A soldier using the device will
simply push the appropriate button for
the message he desires, and another but-
ton for identification. At the remote sta-
tion, the message will be written out and
delivered.

The device also provides a degree of
security since only another digital de-
coder and a code book can be used to
receive and decode messages.

It is hoped that this system will come
in handy when military commanders
using different languages wish to com-
municate, as messages can be read in
or out in any desired tongue.

Tiny Rescue Beacon

An  emergency, continent-spanning
radio transmitter that uses body heat for
frequency control was recently demon-
strated by RCA.

This tiny shirt-pocket unit weighs 10
ounces including battery, and uses an
anteuna that tips the scales at one ounce.
The crystal-controlled unit has an out-
put of 100 mw. at any frequency be-
tween 2 and 30 mc., although it is
capable of operating at multiple fre-
quencies simultaneously.

Success of this long-range, low-power
transmission concept is based on the fact
that if receiver bandwidth is reduced
to one-half on a given transmission path,
the required transmitter power can be
halved and consequently a much lower
powered transmitter can be used. In op-
eration, the system uses the stable high-
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frequency skywave medinm and a spe-
cial modulation technique to transmit
three bits of information per minute.
Combinations of the three-bit code is
used to build np messages.

To maintain the tight frequency con-
trol that permits the use of a very nar-
row bandwidth receiver, the user places
a miniature metal container containing
frequency determining elements (and
linked to the transmitter) under his
upper arm where a hich degree of tem-
perature stability exists,

Really Low Light Level Camera

During the past several vears, there
has been a trend in TV camera design
to make cameras that will operate at
very low light levels. Among other
things, it will make it easier to televise
football games during the gradually
darkening late afternoon hours of fall, us
well as greatlv reducing the amoimt of
light required in TV studios.

The sensitivity of such cameras has
been improving steadily with the vears.
Recently, RCA’s Astro-Flectronic Div.
came up with a camera for use in space
research that will be nsed to detect
gaseous clouds having a lnminosity of
only .0000005 footcandle—less than one
millionth of the brightness of a normally
lighted room,

For possible compatibility with the
Tiros gronnd stations, the system uses
500 scanning lines with a frame rate of
2 seconds, and has a video bandwidth
of 65 ke.

This camera will also be used in an
attempt to observe the zodiacal light
which is assumed to have the same mag-
nitude of luminosity Dbelieved to be
found in the faint gaseous regions,

Lightweight Cable

Engineers at ITT have come up with
a lightweight voice communication
cable for use in rugged terrain and
eroding climates that weighs in at less
than 25 pounds per mile. When rolled
out, the cable will be relatively immune
to the adverse conditions usually affect-
ing electronic materials in high humid-
itv, temperature, and excessive rainfall
of mountainous and jungle environ-
ments. A
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PRODUGT
W%prs Som your \g}/m/m Dhitiditor

O«ctober,

The Value Of a name Dealers have lng found that SILVER SCREEN® 85 picture

tubes move off the shelves fast. Why? One big reason is the tube’s precision-engineered
features. Another is that through the years these same features have created the guaranteed
acceptance of a name —SILVER SCREEN 85. m In picture tubes no brand name approaches the
assured recognition of SILVER SCREEN 85 tubes. To your customers, the name means built-in
quality and long life dependability. To you, SILVER SCREEN 85 picture tubes mean sales, profits,
fewer callbacks, better satisfied customers. = Sylvania values that acceptance and safeguards
it by applying every new research and development technique for product improvement. That's
why the newest SILVER SCREEN 85 picture tubes have longer life and greater product uniformity.
s Stay withthe quaiityname in TV picture tubes—SILVER SCREEN 85. See your Sylvania Distributor.

SILVER SCREEN 85 picture tubes are 7 7
made only from new parts and

materials except for the envelopes

which, prior to reuse, are

inspected and tested to the same

standards as new ervelopes. SUBSIDIARY OF
GENERALTELEPHONE & ELECTRONICS GrRE

NEW CAPABILITIES IN: ELECTRONIC TUBES - SEMICONDUCTORS * MICROWAVE DEVICES « SPECIAL COMPONENTS -« DISPLAY DEVICES

1964
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The
do-it-yourselfer’s

newest
catalog

Here’s your new catalog of quality elec-
tronic kits and assembled equipment
... your shopping guide for TV set kits,
transistor radios, voltmeters, scopes,
tube testers, ham gear, PA systems,
and a host of other carefully engineered
products. Every item in the Conar cata-
log is backed by a no-loopholes, money-
back guarantee. It's not the biggest
catalog, but once you shop its pages
you'll agree it's among the best. For
years of pleasurable performance, for
fun and pride in assembly, mail the
coupon. Discover why Conar, a division
of National Radio Institute, is just
about the fastest growing name in
the kit and

3% CONAR
business.

ENERENE MAIL NOW !l

. CONAR KB4C

l 3939 Wisconsin Avenue, Washington, D.C. 20016
Please send me your new catalog.

l Name. I

l Address l
I City. I
Z-Cods
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V.T.V.M. Readings
(Continued from page 53)

input impedance of the v.t.v.m. slightly.
The voltage dividers provide a discharge
path for the capacitors. When voltages
above 150 are to be mcasured the volt-
age divider made up of R1, R2, and R3
is used. Capacitor C3 effectively paral-
lels this voltage divider. If this capacitor
becomes “leaky,” the voltage divider
ratio is changed and a smaller signal is
sent to the second voltage divider and
to the bridge. The result is a low read-
ing. Although C2 is not as critical as C3,
it is probably best to replace both capac-
itors. Although insulation resistance is
of primary importance, there is merit in
using replacement capacitors that have
low dielectric absorption as well. In this
case, the time to reach full reading and
the time to return to zero will both be
reduced—the same reasons apply as in
the case of C1. Again, the capacitor to
use is a hermetically sealed (glass- or
ceramic-to-metal) type.

Dielectric absorption is a measurable
phenomenon and is often stated as the
percentage voltage recovery measured
with an electrometer after a charged ca-
pacitor has been short-circuited for a
specified time. Since test techniques
vary, the results obtained by one method
cannot be exactly compuared with those
obtained by another. Some procedures
call for charging to rated voltage, and
others to a lower voltage such as 100
volts. Short-circuit time mayv varv from
5 to 10 seconds and a small resistor may
be specified when short-circuiting from a
high voltuge—or for a large capacitor.

Actual tests have shown that appar-
ently good oil-impregnated, wax-sealed,
paper-tubular capacitors may have a
dielectric absorption as large as 15%
which easily explains why the v.t.v.m.
would not return to zero when such units
are used for C1 of Fig. 1. In contrast,
a random selection of hermetically
sealed (glass- or ceramic-to-metal) ca-
pacitors showed dielectric absorption
less than 1% Generally speaking, the
oil-filled types showed lower dielectric
absorption than the wax-filled types.
Plastic-case capacitors can only be ex-
pected to be marginally better than the
wax-sealed, paper-tube wmits as the
plastic case only delays absorption of
water—and does not entirely prevent the
absorption. Tt appears that the absorp-
tion of small amounts of water in the
dielectric can cause a large increase in
dielectric absorption. It is interesting to
note that such absorption of water in
the dielectric may not seriously affect
the insulation resistance. This is prob-
ably true only when the dielectric is
absolutely free of metallic salts.

Capacitor manufacturers generally do
not rate capacitors on dielectric absorp-
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tion; in any event such ratings would
be meaningless for all except truly her-
metically sealed units. The best capac-
itor from the standpoint of dielectric
absorption is one with polvstyrene die-
lectric. These capacitors, which are often
used as the zero reference for dielectric
absorption, may have a measured factor
as low as .02%.

Capacitors can be divided into three
groups. Those having the lowest dielec-
tric absorption (in the range of .02% to
1%) have polystyrene, Mylar, Teflon, or
polyvstyrene-Mylar composite dielectric
films without impregnant, A second
group ranging between about .3% and 1%
would be those having a solid dielectric
of paper or Mvlar or combinations
thereof and a filling or impregnation
of a natural or synthetic oil. Again, gen-
erally speaking, those having solid im-
pregnants would constitute a third group
with dielectric absorption ranging from
a low of about .8% upwards to several
percent.

Measuring Absorption

For those who wish to measure die-
lectric absorption, a v.t.v.m. mayv be
used as an electrometer. The procedure
is to charge the capucitor with a small
known voltage, then short cirenit it
for a moment. The remaining voltage
can be measured with an ohmmeter alter
removing the internal batterv, The ohm-
meter input is then used as the posi-
tive input. This eliminates the voltage
divider aud the input is directly to the
grid of the tube. The time constant of
the v.itvam. as an electrometer will de-
pend on the grid current drawn by the
tube and the total capacitance in the
circuit. The writer’s v.tovam. (an RCA
WV-97A), has an input capacitance of
about 3300 pf., and a grid current of
about 10-'* ampere. The meter takes
about one minute to drift to full scale
when the leads are open-cirenited. With-
out further modification of the v.t.vun.,
the range is limited to the lowest range
of the unit (in the writer’s case this is
1.5 volts) which can be adjusted exactly
with the “"Ohms Adjust” knob. In use,
the test leads must be kept shorted ex-
cept when making a reading, and read-
ings must be made on a momentary
contact to avoid charging the capacitor
with grid current. In making tests of
dielectric absorption with an electrom-
eter having a limited range, it will be
necessary to limit initial capacitor charg-
ing voltage so that the residual or re-
covery voltage does not exceed the elec-
trometer range.

The capacitor applications discussed
above call for much better capacitors
than are required for most bypass or
filter tasks. In fact, the insulation resist-
ance required for capacitors C2 and C3
is higher than that required for many
grid coupling capacitors. A
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October,

Get your own copy! It’s only*l...

hen your 1955 STEREO/HI-FI DIRECTORY
arrives, and you see how valuable it is—even
your best friend won’t be able to wrest it away!

In 180 all-inclusive pages, you have authoritative
prices and performance data—plus actual photos—of
over 2,000 hi-fi components, from 170 different man-
ufacturers!

The most comprehensive Buyer’s Guide to date, this
all-new Directory gives you all the vital statistics on
speakers, tuners, receivers, changers, turntables, car-
tridges, tape recorders—on every hi-fi component
manufactured today! Use this handy shop-at-home
directory to compare similar items, dollar-for-dollar,
feature-for-feature before you buy, and avoid exces-
sive prices, disappointment, costly mistakes!

Would you like to have an up-to-the-minute listing
of every hi-fi dealer in the country? And a complete
rundown of all the FM stereo multiplex stations op-
erating in the U.S. and Canada! You get both in the
1965 STEREO/HI-FI DIRECTORY!

But most important—if you want to get top value on
1964

every hi-fi component you buy during the next twelve
months, then...

SEND JUST $1 NOW FOR YOUR COPY OF
THE 1965 STEREO/HI-FI DIRECTORY
...and we’ll rush this indispensable “Buyer’s Guide”’
to your home—at once! (Tip! [f you want to keep
yoeur copy, find a good hiding place, or learn these
magic words: “Get your own copy!“It’s only $1...”)

r----FILL IN AND MAIL THIS COUPON RIGHT NOW!----
Ziff-Davis Service Division, Degt. SD
589 Broadway, New York, N.Y. 16012

Please send me a copy of the 1965 STEREO/ HI-FI
DIRECTORY. My dollar, plus 15¢ for shipping and
handling, (25¢ outside U.S.) is enclosed.

T T L L T L ]

T o e e -

name please prirt

address

city state zip code
EW104
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HI-FI SPEAKERS

FOR ONLY PENNIES MORE

AT McGEE
NORELCO 127

Model AD-4277M. Norelco 12 full range h gh-
fidelity speakers. Rated 20 to 30 watts peak.
98.000 Maxwetls. Match < to 6 ohm output. Ticonal
7 Magnet. The Twin cones both operate from same
voice coil. Response 35 thru 18,000 CPS. An extra
tine speaker at a reasonable price.

McBEE
SALEC PRICE $ I495 MAPTEIF:(ED $2850

Model AD-4201M/77, Noretco 12 full range high-
fidelity speaker. Response frcm 40 thru 15.000
cps. Features the famous Norelco Twin core de-
sign, 8 ohm voice coil. Norelco Ferroduxure ce-
ramic magnet gives a totat flux of 42,000 Max-
wells. A Tremendous speaker for Hi-Fi at a Terrific
low price.

McBEE
SALE PRICE $888 MAJ:I:ED $I750

WRITE FOR McGEE'S MID-YEAR BARGAIN CATALOG
Thousands of items at burguin prices

McGEE RADIO CO.

1901 McGEE St., Kansas City 8, Missouri

CIRCLE NO. 197 ON READER SERViﬁf.tE PAGE

RESTORES
LINE “L0SS”
FOR
GREATER

' FREEDOM

- \IN

“TAPING

SWITCHCRAFT

‘MIX-AMP”

MINIATURE TRANSISTORIZED
LINE AMPLIFIER

Tied to short mike cables? Losing
high frequencies? Insufficient sig-
nal when using a resistance-type
mixer? Forget ‘em . substitute
gain for loss with a cigarette-pack
size MIX-AMP. Up to 30 db gain
with a 600 ohm mike—compen-
sates for cable runs of 30 feet!
Often used in place of line trans-
formers. Overcomes usual “losses”
from resistance mixers and pro-
vides 3 db output gain. 9V battery
powers it. 20-20,000 cps. Virtually
zero hum and noise.

See your dealer, or

write for Catalog A-401

3577 Elston Ave., Chicago, Illinois 60630

CIRCLE NO. 224 ON READER SERVICE PAGE
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Optical Scanners
(Continued from page 37)

Othier machines hold the document still
and supply the vertical movement with
a rotating or oscillating mirror. Some
devices eliminate the mechunical ar-
rangement altogether and substitute a
flving-spot scanmer in which the ruster
is prodaced clectronically (Fig. 10,

Inarecenthy anmonnceed RCA systen,
ihe image is projected onto the lace ol a
vidicon tube and  transformed into a
video signal by standard TV techniges.
In practical machines; the choices are
nsually determined by desired  speed,
economy patent  position, and  other
lactors.

One of the nost interesting variations
of recognition logic is fonnd in a Syl-
cania machine. During scanning, cach
character, regardless of size, is electron-
ically expanded to fit preciselv with a
320-element matrix.  This  climinates
character size and misalignment prob-
lems. The machine has sulficient recog-
nition logic to identify some 2000
different characters—enongh for about
20 complete upper and lower case alpha-
bets and svimbols.

An experimental [BM machine dem-
onstrated in 1962 contained two unusual
features. IMirst, it used a coarse scan to
determine line position and character
size, then a fine scan for actual reading,
And second, its logic circuits are pro-
grammed to learn to identify new type
faces antomatically. When a tvpe face
the machine has not seen before is fed
in, along with an identification of each
character, the device automatically ana-
lyzes the characters to determine which
characteristics of cach are important in
identification, and which important in
avoiding  conlusion  betvween similar
characters, Then, having “taught™ itself
a new tyvpe face and stor d the recogni-
tion criteria in its memory_ it can start to
work at once reading the new type.

All current operational reading ma-
chines read printed and tvpewritten
characters. But many experiments de-
signed to lav the groundwork for hand-
writing reading are underway. Leon
Harmon of Bell Telephone Laboratorics
has studied several possible approaches,
both by building working prototypes
and by computer siimulation. One ol his
approaches, for example, involves the
use ol a captive stylus. As an operator
writes on a sheet ol paper, two arms
attached to the stvlus sense its move-
ments, The movements are fed 1o a logic
circuit which analvzes them ond at-
tempts to tell, by noting the nimiber and
sequence of loops, points, dots, <rossings,
and other featurcs. the characters that
have been written. \While a device re-
quiring the use of a captive stvlus would
have limited usefnlness. it vould be
applicable in certain sitnadons, such as

telephone operators noting records of
long-distance calls,

A more general approach has been
demonstrated with a working prototype
machine at Rabinow Engineering.
Signals developed by sweeping «
handwritten number across @ row of
photocells are computer-analvzed to de-
termine the number’s characteristics. 17
for example. the logic circuits detect the
beginnings of three lines. one ubove the
other, then w split in which the middle
line becomes twa lines. then these two
lines joining the top and bottom lines,
the character is identified us a three, Sim-
ilar charucteristics are identified for each
of the other numbers. The machine can
accurately identify carefully written nn-
merals. Its tolerance for writing varia-
tions is fairly large, but it has not vet
been determined what percentage of
non-specially prepared documents it
might be able to read.

Another interesting experimental
handwriting reader lias been demon-
strated by {BM. A flving-spot scanner
makes nse of an unusnal moving circular
pattern to follow the edges of characters
to be recognized. A computer analyzes
the characteristics of the numbers and
deterniines their identity,

Although many engineering problems
remain. one large-scale test scemed to
prove the feasibility of the approach. In
September, 1962, 1€0 students at Tufts
College were given 30 minntes of in-
structions, then put to work writing
numbers. Of more than 56,000 num-
bers written and fed to the machine,
it misrcad or rejected onlv 120—about
one out of 360,

Reading numerals, of course, is lar
simpler than reading letters. Not only
are there fewer munmibers, but exch one is
separale. Letters run together in words.
The problem is further complicated by
the fact that some people print—and
thus separate all letters—while others
connect some, puat breaks bhetween oth-
ers within the same word.

While machines capable of reading
handwriting are still some distance in
the future, those able to read printed
and typewritten documents are already
at work in many places. and will soon
be in operation in hundreds of others.

Savs  Jucob Rabinow. president of
Rabinow Engineering: “Every input to
computers is eventually going to be on
paper. Not puncheards, not tape. Typed
paper. Paper is cheap. cusy to correct.
Evervbody has and uses typewriters.
Thronghout business, we start with in-
formation written on pieces of paper so
that people can read it. Then we punch
it on cards or perforn some other extra
step so the computer can read it, too.
\Why not skip the extra step? Fast, accu-
rate. relatively inexpensive optical read-
ers will soon break the last bottleneck
and make possible truly automated
paper work.” A
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ELECTRONIC

CROSSWORDS

By JAMES R. KIMSEY

(Answer on page 118)

ACROSS

1

. The voltage. many times higher

than the impressed voltage,
produced by the collapsing field

39.

That property of a color TV
system1 which permits typical.
unaltered monochrome sets to
receive substantially normal
monochrome from the trans-

The Criterion

sets the pace
for CB Roof Top
Antennas

in a coil when the current mitted signal.
through it is abruptly cut ofl.
9. Be.
10. Wielder of the blue pencil (col- powWN
loq.).
11. A radar navigation system of I H]’V{ng the 5(‘1“01 numll)er 05
two ground stations which t[EIEL rons outside the nucleus o
measure the distance to an air- 1€ 'alen,
borne transponder beacon and 2. A two-terminal device which
relay this informalion to the will conduct electricity more
aircraft. casily in one direction than in
12. Conductor connecting antenna | the oliex
to the recciver or transmitter. 3. Employ.
R o ¥ 4. The progressive rotation of the
2 (S,l])géi.“)c band medulation cross-section of a wave guide
3 S about the longitudinal axis.
15. Cercmonial act. 5. Rale of motion in a given di-
16. The polygraph. rection.
18. compensation: a conirol de- 6. Dutch commune.
vice that compensates for volt- 7. % wave,” also called a
age drop due to current flow. sky wave.
; 8. Energy which a system pos-
A3} My;sellts sesscg by virtue of its motion.
20. Recurrent. 13. Pleasant odor.
22, Type of current (abbr.). 14. The connection of components
- . end to end in a circuit. to pro-
23. Malt beverage. vide a single path for the cur-
24. Organ of sight. rent. . d .
) 17. Aromatic secds us to flavor
26. Junction ot component leads. p_l(‘kr]x‘éls-lc ed to vol
28. Hot line color. 21. ‘? mc%allic element widely used
. . or plating chassis to improve
29. Cclestial body. its appearance and for soldera-
31. In like manner. bility and to prevent corrosion.
33. Switch position Also used in photocells.
§ > c.1 B '] i & 24. Printer's measure.
34. Am.pllﬁcatxon factor. 25. Direction.
35. Solid non-metallic mineral. 27. An electrically charged atom. ) . ]
37. A combination ot electrical 30. Not worthy. The new Sf)’[e 240 — handsome white fiber-
components which prevent ex- g9 Tough iron alloy
trancous signals fr Dassi : e .
e e from DUsSN® 56, Either. glass with chrome plated hardware — sets
circuit. 38. Research building. R ;
the standard for judging excelience in all CB
! 2 |3 4 5 {6 7 8 roof top antennas.
9 10 . d ’ .
Keen and flexible, this whip has the superior
L I2 I3 qualities of Columbia Products exclusive fila-
14 15 ment oriented fiberglass construction: greater
16 17 resistance to precipitation static than conven-
T 5 tional metal construction; less hazardous
under live wires; will not take a set, springs
20 21 22
back to its original position after repeated
23 24 25 26 |27
‘ impact; is non-corrosive. Easily installed. 45"
28 29 |30 31 32 33 .
height above vehicle top.
34 35 36
For free literature, see your CB Dealer or write
37 38
Subsidiary of Shakespeare Co.
39 Route 3, Columbia, South Carolina
CIRCLE NO. 168 ON READER SERVICE PAGE
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MODEL 55724

NEW SOLID STATE
Crown RECORDER
-~ THAT’S PRICED
AT ONLY %$895

COMPARE PERFORMANCE

Quarter-Track Record/Play Data

ips db cps s/n
72 +2 50 — 25,000 54db
33 T2 50 — 15,000 45db
178 43 30 — 10,000 45db

COMPARE VERSATILITY

Incorporates the Crown use-tested
solid state control center, featuring
plug-in circuitry modules for quick
adaptation to a variety of specific
uses in home, commercial and labo-
ratory recording. Audio circuitry, + %
db from 10-100,000 cps. Third head
permits playback while recording.
Complete pushbutton control. And,
many other features.

THE HALLMARK

INVEST

OF CROWN —
IN CROWN SUPERLATIVE
CRAFTSMANSHIP
QUALITY THROUGHOUT!

INDIVIDUAL PERFORMANCE
RECORD SUPPLIED
WITH EACH CROWN

WRITE DEPT. EW-10

@:’m

———

INTERMNATIONAL
1718 Mishowaka Rd. = Elkhart, Ind, -

CIRCLE NO. 174 ON READER SERVICE PAGE
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Measuring “Sonic Boom”
(Continued from page 60)

overpressure. Fig. 4 shows in block dia-
gram form the hookup for response meas-
urements.

Synchronization

All data recorded is synchronized on
the recorder as each of the recording
oscillographs contains an “interrupter”
circuit which establishes a timing track
on the photosensitive paper record.
These are not necessarily synchronized
to each other, however, so the timing
tracks in themselves do not supply the
answer.

But at test control headquarters,
Room 305 of the FAA’s Aeronautical
Center administration building south-
west of Oklahoma City, a telephone
line provides round-the-clock hookup
between each of the three test sites and
the test supervisors. Just prior to each
flight pass, an ordinary microphone cali-
brator (taped to the mouthpiece of an
extension phone) is turned on brieflv. Its
400-cps tone is recorded on the timing
track, and the first half-cycle of this tone
provides a synchronized time reference
for all recorders. Stability of the internal
interrupters is adequate to maintain
synchronism throughout the pass.

In addition to the test sites already
described, a mobile unit is used for pres-
sure tests only. It operates from a differ-
ent location at each pass and its equip-
ment is just for such pressure tests. The
mobile unit is tied into the communica-
tions network by two-way radio, and the
influence of CB radio makes itself felt
in a label affixed to the microphone of
the mobile two-way radio in test control
headquarters: “10-4 is the word.”

At cach test site, all equipment is
interlocked in such a manner that press-
ing a single button starts evervthing
rolling. This reduces the need for tech-
nicians to move about during a test—
and in the carly stages at least, human
movement in the house caused more
structural response than did the booms.
As indications of svstem sensitivity, the
instrumentation engineers report that
they are able to tell whether a slight
breeze exists—and if there is a brecze,
they know from what direction is it
blowing — all from their instruments.
Similarly, if a technician walks through
the honse, his location can be pin-
pointed at any instant. During a flight
pass, the technicians must hold their
breaths.

Checking the Calibration
Described thus far has been the com-
plete instrumentation system. However,
an almost equally elaborate system is
used to double-check the calibration.
Thermocouples are spotted near each
of the instrumentation transducers and

WWwW americanradiohistorv com

their outputs go to separate recorders;
this is to allow correction of the record
for temperature effects. Each instru-
ment is calibrated every morning. This
means that the technician’s day begins
at 5:30 a.m. although the first flight pass
does not occur intil 7:00 a.m.

The calibration boxes are virtually
the only items of custom equipment in
the entire installation. Thev provide
standard sources of voltage, current, re-
sistance, and pressure for each of the
transducers, as well as switchable termi-
nations for both transducers and other
instruments. Each such box was built at
Langley Tield and individually cali-
brated to its matching transducers and
oscillographs prior to the test.

Output of all this equipment is a
photopaper trace representing the vari-
ables being measured. These reels of
oscillograph records are then reduced to
meaningful data by FAA engineers.

The recording oscillograph, which
produces the readout record, is similar
to a galvanometer or zero-center micro-
ammeter, except that a tinv mirror re-
places the needle. Input signal is applied
to the coil of the movement. A beam of
light is focused on the mirror, from
which it reflects to the photopaper; as
the coil swings the mirror, the light
beam moves on the paper. The paper
itself is in motion at a constant rate of
speed, similar to that in a direct-writing
pen recorder, and the result is a photo-
graphic record of the signals applicd
to the coil.

In these tests, two types of galvanom-
eters are used. In the pressure-meas-
uring instrument chain, frequencies up
through 2 ke, must be preserved to ac-
curately reproduce the steep wavefront.
For this, a fluid-damped-movement in-
strument is necessary. IFor other meas-
urements, frequencies higher than 500
cps are umnecessary, so the simpler,
electrically damped instruments are ade-
quate.

In either case, the output of the re-
cording oscillograph is a roll of exposed
photopaper which is then developed
into a permanent record. For study pur-
poses, photocopies are made from these
primary records. A

SIMPLE RADIO

SING a minimum of parts, the three
transistor radio shown in the dia-
gram has been suggested by G-E to pro-
vide the maximum resnlts for a mini-
mum of parts. Using 3 volts and a
5000-ochm earpiece, the radio can he
built into a very small package. A

FERRITE CORE
ANT.-232phy

385
ot
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24-position switch,
located on trans-
mitter/receiver unit, is
used for checking var-
ious circuits during
Remote Console tune-up or servicing.

INTERNATIONAL It's totally new . . . a Citizens Band transceiver with built-in test
EXECUTIVE circuits. Noyv at the “tu_rn" of a switch, located on the transmitter/
recejver unit, you can instantly check the operating performance

750-HB2 of various circuits within the set. Makes tune-up and servicing

easy. Checks filament, plate and input voltages, transmitter for-

5 ward and reflected power, modulation, etc.
g - i This “years ahead” built-in test feature has been incorporated into
. . ' International’s two new transceivers. The 750-HB2 with its func-
- tionally designed remote conscle” for desk-top installation, and the
750-HM?2 for mobite communication. Both transceivers have 23 crys-
tal controlled channels, and operate on 115 vac, 12 vdc, and 6 vdc.

NEW Builtin test circuits. NEW Delayed/Expanded
AVC. NEW Simplified cabling. NEW Built-in S/Meter
and Transmit/Meter as standard equipment. NEW

Microphone with improved characteristics for better “‘close
talk” quality. NEW Speech Clipper/Filter Amplifier.

i 2 —

(with Built-in Test Circuits)

i

;i *Base station remote console available separately. Ask for RMO0-24 HB2

® See the 750-HB2 and

750-HM2 at your Inter-

INTERNATIONAL national dealer today!
EXECUTIVE Ask him about his
750-HM2 trade-in/trade-up plan.

1RuEcH

o 24-position  switch, located )

on transmitter/receiver unit,
Remote Console and Speaker is used for checking various
Console. Two units may be circuits during tune-up or
“stacked"” or installed separately. servicing.

October, 1964 CIRCLE NO. 189 ON READER SERVICE PAGE 89
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Fill in covpon for a FREE One Year Sub-
scription to OLSON ELECTRONICS’ Fantas-
tic Bargain Packed Catalog — Unheard of
LOW, LOW, DISCOUNT PRICES on Brand
Name Speakers, Changers, Tubes, Tools,
Stereo Amps, Tuners, CB, Hi-Fi's, and
thousands of other Electronic Bargains.
Credit plan available.

NAME
ADDRESS
CITY ___

 ZONE__STATE

If you have a friend interested in electronics
send his nome and address for a FREE sub-
scription also.

OLSON ELECTRONICS, INC.

302 S. Forge Street Akron, Ohio 44308

CIRCLE NO. 203 ON READER SERVICE PAGE

w> ELECTRONICS

V.T.I. training leads to success

as technicians, field engineers
\ spec:alists in communications.
guided missiles. computers.
radar and automation. Basic &
advanced courses in theory &
laboratory. Electronic Engi-
neering Technology and Elee-
tronic Technology curricula
both available. Assoc. degree in
29 mos. B.S. also obtainable.
G.1. approved. Graduatcs in all
branches of electronics with
major companies. Start Feb-
ruary, September. Dorms,
campus. Hligh school graduate
or cquivalent. Write for catalog.

VALPARAISO TECHNICAL INSTITUTE
Dept. RD, Valparaiso, Indiana

SUB CARRIER ADAPTERS

for the receplion of
bockground music programs {continuous music with.
out commercials) now being tronsmitted as hidden
programs on the FM broadcast band from coast to
coast, Use with any FM tuner. Adapter plugs into
existing multiplex outpul of tuner or eosily wired
into discriminator.
text with schematics $3.00, kits $45.00
self powered adapters $75.00

MUSIC ASSOCIATED
Sound Systems since 1950
65 Glenwood Road,
Upper Montclair, New Jersey

New CB Circuits

(Continued from page 53)

of the schematic (L1 through L4).
These coils are interesting in that they
excite the reeds into motion with a
method significantly different from con-
ventional designs. (In the usnal reed
relay, audio or a transient is fed to the
reed velay's own coil.) The Cadre sys-
tem uses unique reed-exciting coils to
pull the reeds down slightly from their
rest position. Among other advantages,
no separate audio oscillator circuitry is
needed to generate accurate tones, In-
stead, the reeds are magnetically
“plucked” to attain their implicit fre-
quency precision,

In our example, coil L4 is driven at
this moment by "B--" from encoding
switch 81, The coil pulls down its cor-
responding reed (1), near the center
of the schematic, Coil energy, however,
is of short dimation: derived from a
stored charge on capacitor C1. The ef-
fect is to mowentarily pull, then release,
the reed which is then free to vibrate
i tuning-fork fashion at the desired
audio rate. Two other selected reeds are
set into motion, in turn, as the §1 wiper
sweeps across other contacts of the en-
coding switch. Reed vibrations set up
corresponding sine-wave energy in the
reed-relay coil, RL2, and the tones cou-
ple into the CB transceiver via matching
transformer T'1. Tone modulation of the
transmitter occurs.

Upon receipt of the tone signal, a

similarly cquipped CB transceiver proc-
esses the three tones for decoding.
Tapped from the loudspeaker, audio en-
ergy is applied to the reed-relay coil
(reed-exciting coils are not used on re-
ceive), RL2, If the frequencics are cor-
rect, three reeds commence to vibrate, in
sequence. As the reeds open and close
their contacts, R-C circuits (near hot-
tom center of the schematic) are acti-
vated, e.g,, C2-R1, C3-R2, and C4-R3.
The net result is controlling the Torward
bias of transistors Q1 and Q2. Wired
as an "and” gate, the transistors conduct
current only when both are properly
biased, a condition which occurs only
for the correct code. (A more detailed
circuit analysis would reveal that the
time-constant circuits are charged and
discharged by the reeds in rather com-
plex fashion. The result is that only the
carrect tone frequencies and sequence
add up to the desired effect, i, forward
biasing of both transistors at the sume
time.) The time-constant circuits are
also designed to bleed off incorrect andio
frequencics.

Conduction of the transistors ener-
gizes holding relay RL1 and the CB
receiver opens to the the incoming call,
The loudspeaker is connected and a
fup ilominates to warn that a desired
call has been received. A

REFERENCES

1. RCA, Commercial Engincering Duept., 415 S.
Fifth St.. Harrison, N.J.

. General Radiowelephone Co., 3801 W, Burbank
Bivd., Burbank, Calif,

3. Cadre Industries Corp., Endicon, NY,

&)

Fig. 3. Complete schematic diagram of the Cadre Model 525 selective-call wnit.

SI-ENCODING SWITCH
(CODE CaLL)
.

$2-CODE SELECTOR SwiTCh

phone 744-3387, area code 201
Electronics

EA R N Enginee{ing D EG R EE

You can ewrn_an ALSE.E. ¢ ec at home. Cullere
tevel HOML ~TUDY < it ~0 vou can .

~tund them. can Loearm e

the hghlv pabd ) 3. Misailes

bty an~i~ior-, automation, comnlete «loetn -
ver 000 gratuates now  emploverd. Re-ident

“hoaol abiahle ar o
LREM I nd for free cataloy.

American Institute of Engineering & Technology
1141 West Fullerton Parkway, Chicago 14. 1,
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HOW LINEAR
IS YOUR SWEEP?

HE fastest way to align a TV or

M set is to use a sweep generator
to cover the frequency of interest and
then adjust the vurious tuned circuits
for proper responses as suggested by
the manufacturer.

However, a question could arise—in
the case of a distorted waveform, what
portion of the distortion is due to the
circuits being checked and what portion
is due to inaceuracies within the sweep
agenerator?

To assure correct frequency response
measurements, the output of the sweep
generator  should be flat over the
range of interest and the output im-
pedance of the generator should match
the generator cable termination. These

IN21

QUTPUT - p:

>R 180pf.
S\gEEP T
N,
P
SYNC — =z

<

3R xaom.l
S IN2)
+
SCOPE GND
—

MARKER
GEN.
SCOPE SYNC
>
SWEEP GEN. VALUE
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recquircments are necessary and il either
one is not satisiied, it conld result in a
poor response from a properiy aligned
tuner or if. strip.

The flatness ol the sweep generator
can be checked with a test circuit sug-

gested by Sylvania and shown in (A).]

Set the generator to sweep the fre-
quency of interest and any deviations in
venerator output over the swept [re-
quency will show up on the trace. The
marker generator can be used to spot
frequencies of interest.

To match the impedance between the
commonly used 72-ohm sweep generator
ountput impedance and a typical 300-
ol TV set input impedance, the c¢ircuit
shown in (B) should be nsed. &
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NEW FEATURES...

COLOR-CODED FRONT PANEL MARK-
ING simplifies operation, reduces
chance of error.

METER MOVEMENT PROTECTED
AGAINST BURNOUT. Special silicon
diodes guard meter against overload.

PLUS...

POLARITY REVERSAL SWITCH. Re-
verses polarity of test leads without
need for re-connecting. Handy for check-
ing front-to-back resistance ratio of
electrolytic capacitors and many types
of semiconductor devices.

0oov Rx10000
= Lol i
W W

COMMON ~ *+

NOW BETTER THAN EVER!

The famous RCA WV-38A Volt-Ohm-Milliammeter

wv-3an

O’

ACSKY  DCHEV

39 DIFFERENT MEASUREMENT
RANGES.

MEASURES CURRENT from 50 micro-
amps full scale to 10 amps full scale.

SPECIAL 0.25 volt and 1.0 volt (full-
scale) DC ranges . .. useful in check-
ing transistor circuits.

. ..and many additiona! features that
have made this instrument the best
V-O-M buy on the market today. Only
$47.95°, Kit version, WV-38A(K), only
$29.95*.

See it 2t your Authorized RCA Electronic
Instrument Distributor.

*Dptional distributor resale price. Prices subject to change without notice. Prices may be higher in Alaska, Hawaii and the west.

RCA ELECTRON!C COMPONENTS AND DEVICES, HARRISON, N.J.

[(’{,‘\I] The Most Trusted Name in Electronics
S
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TEST

EQUIPMENT

PRODUCT REPORT

Western Reserve Electronics Model 300 Digital V.0.M.

For copy of manufacturer’s brochure, circle No. 65 on coupon (page 13).

HE Model 300 is a unique tvpe of
portable v.o.m. that is referred to as
a “Digital Passive Scaler” by its manu-
facturer. Across its entire measurement
range, values accurate to within 1% of
indicated are presented for direct read-

ing from three in-line thummb-wheel
knobs. Ranges for the passively meas-
ured values are 10 ra. to 10 amps d.c.,
100 mv. to 1000 volts a.c. and d.c., and
one ohm to one meg resistance.

There are two safetv features—one for
the instrument, the other for the meas-
ured circuit. First, the entire instrument
is overload-protected by a “fail-safe” re-
settable system which derives its activa-
tion power from the overload. A sensed
overload, either a.c. or d.c. voltage or
current, internally disconnects the instru-
ment on all functions and ranges until
the overload has heen removed. Second,
the safety of sensitive and semiconductor
devices in circuits is assured by virtue
of a safe, power-limited shunt ohmmeter.
In addition to being safe for all semi-
conductor circuits, this ohmmeter has an
extra feature when applied to resistance
measurements in silicon semiconductor
circuits. Measurements are the same as
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those made if the semiconductor devices
had been removed from the circuit.
The Model 300 has two operating
modes. In its “Search” (analog) mode,
the instrument can be used as a conven-

WWwW americanradiohistorv com

tional v.o.m., but with extended ranges
and the additional advantages of the two
safety features. In its “Digital” mode,
the instrument can be used for precision
measurements wherein the accuracy of
the indicated value is to within 1%, and
the value indicated is easily interpreted
by any operator. The extended ranges
and two safety features pertain to the
“Digital” mode as well.

The 1% accuracy is achieved by an
unusual circuit technique. This tech-
nique utilizes a precision conversion net-
work which reduces varying values to
be measured to a precise value on an
accurately calibrated indicator. The indi-
cator is a fixed point on a temperature-
compensated, taut-band meter and is
used directlv for d.c. measurements and
in conjunction with a bridge circuit for
a.c. measurements. The amount of con-
version needed to cause the meter’s
pointer to reach the fixed point is read
directly as the measured value from the
set of three in-line thumb-wheel knobs
which control the conversion network.
The decimal point and measurement
units change with function and range
selection and are indicated by a unique
mechanical arrangement.

The digital-mode resistance measuring
circuitry is basically that of a Wheat-
stone Dbridge. The proper Dbridge ratio
arms are selected automatically with
range selection. Since the readout in-
cludes an automatically positioned deci-
mal point and automatically displaved
measurement units, the Wheatstone
bridge is direct reading.

The characteristics of the power-
limited shunt ohmmeter make it useful
for locating shorted or opened silicon
diodes in circuit. The equivalent .05-volt
source of the ohmmeter is so low that it
causes no noticeable conduction of sili-
con p-n junction; hence, a good diode
appears like the resistance across it on
the X1 through X1k ranges. A check to
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24 BIG FULL-COLOR PAGES!

e 1965
PHOTOGRAPHY ANNUAL

1_2_5_

Enjoy the 1965 PHOTOGRAPHY ANNUAL —a
superb showcase of color and black-and-white photos
by outstanding photographers the world over!

Enjoy, too, the convenience of having this year’s
edition delivered to your home immediately! But
you’ll have to send for your copy right now—the
supply is going fast!

So, don’t miss out on this sell-out issue. Fill in and
mail the special order form below—TODAY! (Note:
Payment must be enclosed at this low price.)

PHOTOGRAPHY
1965

PARTIAL CONTENTS include these Portfolios...

Yr War Pictures by the late renowned photographer, Robert Capa.
Y Preview of a new glamor book by Sam Haskins,
author of Five Girls.
v Abstract Color by Wynn Bullock.
% Dali—the surrealist as Philiope Halsman sees him.
* Unusual Nudes by Masaya Nakamura.
X The Wonderful World of Children by Michael Pierce.

PLUS...a group of pictures of the late President Kennedy and
Jacqueline Bouvier, taken by Hy Peskin shortly before they were
married...an extensive International Portfolio, full notes on the
pictures...24 color pages (8 more than last year)...and more!

FILL IN, DETACH & MAIL THIS ORDER FORM TODAY!

M
ZIFF-DAVIS SERVICE DIVISION « Dept. PA
|
GET THE [ 589 Broadway * New York, N.Y. 10012 |
Please send my copy of the 1965 PHOTOGRAPHY ANNUAL as I've in- |
EXQUISITE I dicated below: |
LEATHERFLEX-BOUND ' [ Send me the regu.ar edition. My $1.25, plus 15¢ for shipping and |
EDITION | handling, (25¢ outside U.S.) is encloszd. |
. . {1 Send me the Deluxe Leatherflex-Bound edition, postpaid. My $2.50
for just $2.50—prepaid ! | is enclosed. (Orders outside U.S. add 50¢ to partially defray postage |
| and handling costs.) Allow two weeks additional for binding and l
{ mailing.
If you treasure superb photographic art, I
you will certainly want to add the per- ! NAME I
manent, Leatherflex-Bound edition of the 1 please print EW-104 |
1965 Photography Annual to your photo | ADDRESS |
library. This deluxe, gold-embossed edi- | [
tion will be mailed to your home, post- . el
. . cITY STATE CODE.
paid, for just $2.50, when you check the ! Payment must be enclosed with ord !
appropriate box on the form. L _ (_ yment must be enclosed with or _er')_ _____ _|
October, 1964 93
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see that the diode is not open-circuited
can be made by selecting the X10k or
X100k range and noting an appreciable
change in resistance. This technique is
not possible with typical conventional
ohmineters. Such meters usually use a
1.5-volt source and are required to sup-

ply too much current on their low ohms
ranges. Such high current mav result in
excessive power dissipation in sensitive
semiconductor devices. Also, although
the current and power are low on the
X100k range of the typical olmmeter,
the voltage is high—{requently in excess

of many published transistor V.., abso-
lute maximum ratings.

The Model 300 is compactly enclosed
ina rugged fiberglass case which is about
the size of a small lunch box and weighs
six pounds. Price for the instrument is

$350. A

Sencore PS127 Oscilloscope

For copy of manufacturer’s brochure,
circle No. 66 on coupon (page 13).

FATRLY recent addition to the Sen-
core line of service-type test equip-
ment is the Model PS127 wide-band
5-inch-CRT oscilloscope. The company
has had a 3-inch-CRT model in its line
for some time for technicians who re-
quire portability for in-home TV servic-
img. For those who want a larger tube
scope [or the service bench, the PS127
should fill the bill. The scope should also
meet the requirements of many labs and
production lines as well as the needs of
the technician working on color-TV sets.
The vertical amplifier has a calibrated
vertical input attenuator so that rapid
direct reading of pceak-to-peak input
voltages can be made. This amplifier has
a response that is within 3 db from 10
¢ps to 4.7 me. with a maximum sensitiv-
ity of 17 mv. r.m.s. per inch on direct in-
put. An unusual double-ended probe is
used with the scope. A connection made

to one end of this probe provides direct
input, while a connection made to the
other end provides low-capacity input.
Using the low-C input, peak-to-peak vol-
tages of up to 5000 volts cun be ob-
served. This permits the scope to be used
in fairly high-voltage circuits.

The horizontal section uses a phan-
tastron circuit as the time-base genera-
tor. This produces a linear sweep from
5 ¢ps to 500 ke.

The circuit emploved in the scope is
quite conventional. It uses a total of
nine tubes, including the 5UP1 cathode-
ray tube, and two rectifiers. The vertical
signal is applied to an input cathode
follower, then to a pentode amplifier.
The output of this stage is applied to
a push-pull driver and push-pull output
tube to the vertical-delection plates of
the CRT. Horizontal input from the
sweep oscillator or from an external
source is applied to a cathode follower,
then to a triode phase splitter, to a push-
pull horizontal output stage, and then
to the horizontal-deflection plates of the
CRT. A syvne-pulse clipper and blauk-

ing-pulse clipper are also used in the
horizontal section. A half-wave high-vol-
tage rectifier and a full-wave low-voltage
rectifier, both using RC filtering, com-
plete the circuit.

The Model PS127 is available from the
manufacturer’s dealers at a price of

$169.50. A

N instrument that combines two

functions in one is the Model 801
resistance-capacitance bridge and in-
circuit capacitor checker, made by Elece-
tronic Mcasurement Corp. The in-circuit
capacitor checker has become invaluable
in providing rapid indication as to
whether suspected capacitors are open,
leaking, or shorted without disconnect-
ing the components for the test and
reconnecting them alterwards. However,
a suspected capacitor may exhibit none
of these faults but cause trouble because
it 1s ofl value. To determine this, the
troubleshooter hias had to disconnect his
in-circnit checker, get it off the bench,
and set up an entirely different instru-
ment, the R-C Dbridge, if he has one.
Again, valuable time is lost. With the
Model 801, he can conduct the com-
prehensive range of tests provided by
both instruments through the same set
of test leads. A switch connects one
mstriment in place of the other.

FFor the in-circuit shorts test, an a.c.
bias voltage applied to the grid of the
self-rectifving tuning-indicator tube
causes the eve to close. The component
under test is shunted across the grid
circuit. A complete short or substantial
leakage (an independent leakage test is
also provided) will kill the bias, causing
the eve to open. The test for open ca-
pacitors is nrovided by an oscillator
tuncd to about 20 mc. but prevented
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EMC Model 801 R-C Bridge and Capacitor Checker

For copy of manufacturer’s brochure, circle No. 67 on coupen (page 13).
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from oscillating by an overcoupled scc-
ondary winding on the oscillator coil.
This is the condition with no capacitor
(or an open one) shunted across the sec-
ondary, vie the test leads. A good or
shorted capacitor loads the sccondary,
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permitting oscillation. Since the oscilla-
tor tube is the triode section of the
magic eve, bias developed on its grid
during oscillation causes the eve to close.

The R-C bridge perinits precise meis-
urcments of capacitance, in 4 ranges,

ELECTRONICS WORLD
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NOW! get this BIG BONUS with your purchase

this deluxe new
Four-Drawer
FILE CABINET
(with full-drawer suspension)
worth $55.00 —available only
with your purchase of a
PHOTOFACT LIBRARY
consisting of 200 SETS
plus valuable Free extras!

deluxe
full -

suspensior
feature
drawers
open all
the way

Offer for Limited Time Only —Act Now!

October, 1964
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of a PHoTOFACT  Library!

boost your earning power—own and use
the world's finest TV-radio service data

Now, more than ever, it pays to own a PHOTOFAcT Library
— the time-saving troubleshooting partner guaranteed to
help you earn more daily. Now, you can start or complete
your PHoTOFAcT Library the special Easy-Buy way, and
get absolutely FREE with your purchase, the deluxe
4-drawer File Cabinet worth $55.00, plus valuable extras
described below!

OWN A PHOTOFACT LIBRARY THE EASY-BUY WAY:

e Only $10 down
» No interest or carrying charges

« 30 months to pay

« Prepaid transportation

s Add-on privilege of a year's advance subscription to cur-
rent Photofact data, on the same Easy-Buy contract

o Save 30¢ per Set—special $1.95 price applies on Easy-Buy
(instead of regular $2.25 price)

PLUS: In addition to the deluxe File Cabinet, you get a com-
plete Color TV Servicing Course, 2nd Class Radiotelephone
License Course, Transistor Radio Servicing Course, and Test
Equipment Guide!

4 WAYS TO SELECT YOUR PHOTOFACT LIBRARY

1. Complete your present PHOTOFACT Library
2. Order a PHoTOFACT ‘‘Starter” Library —200
Sets (Sets 401-600—coverage from 1958 to
1963 —only $12.66 per month).
3. Order by brand name and year—see the
handy selectior: chart at your distributor.
Order a complete PHOTOFACT Library —get
FREE File Cabinets to accommodate the
entire library, the Courses listed above, plus
an 8-volume Set of 101 Ways’’ Test Instru-
ment books worth $18.50.

A PHOTOFACT LIBRARY PAYS ITS OWN WAY—
ORDER TODAY AND GET THE FREE BONUS EXTRAS

See your Distributor for PHOTOFACT Easy-Buy
details or send coupon today! Ask also about
a Standing Order Subscription to current
PHOTOFACT and Specialized Service Series—
FREE File Cabinet also available!

GET THE

DETAILS
NOW

HOWARD W. SAMS & CO., INC.
Howard W. Sams & Co.,Inc. Dept. EWF-10

| 4300 W. 62nd St., Indianapolis, Ind. 46206 Q |
I [0 Send full information on Easy-Buy Plan ® :
i My Distributor is: 1
: Shop Name :
Attn
I 1
J Address I
l City State Zip J

L_-_------_------

CIRCLE NO. 212 ON RCADER SERVICE PAGE
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send today for your
sample copy of

PF REPORTER

the leading
magazine of
the TV-Radio

v
'%?f:'] servicing
SR field !

see how a subscription

HELPS YOU EARN MORE
MONTH AFTER MONTH

[o————=

~ FREE ——
PF REPORTER, Dept. EWR-10
Box 68003, Indianapolis, Ind. 46268

[0 Send me a FREE sample copy
of PF REPORTER,

Name_

Address_

City

State Zi
[ ——————— |

CIRCLE NO. 250 ON READER SERVICE PAGE

AUTOMATIC

TRANSISTORIZED

BATTERY CHARGER

o CHARGES 6, 8 or 12 V. BATTERIES

e FULL 6 AMP RATE

e HEAVY GUAGE ALUMINUM CASE

e BUILT-IN AUTOMATIC RESET
CIRCUIT BREAKER

-~

Guaranteed for 5 Years

Ask your electronic or automotive distributor for

WY vooeLno. BC2

MANUFACTURED BY

WORKMAN

SARASOTA FLORIDA

PRODUCTS, INC

CIRCLE NO. 238 ON READER SERVICE PAGE
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from 10 pf. to 3000 uf., and resistance,
in 4 ranges, from .3 ohm to 3500
megohms. Values of inductors—or resist-
ance and capacitance bevond the al-
ready comprehensive ranges provided
internallv—can be determined through a
calibrated ratio scale by comparing the
inknown component against an casily

[ conmected resistor, capacitor, or indnctor

of known value. Since the range of ratio
measurements extends from 1:1 to
100:1, very few known standards would
be required for comprehensive coverage.
A power-factor test and d.c. leakage test
are also provided.

This instrument will solve the prob-
lem for many technicians who ask them-
selves which type of capacitor-testing
cquipment they ought to have. Aside

from the great convenience obtained by
combining these functionally related
tests, it has been possible to keep the
cost down. There is only one power sup-
ply, of comrse. Since the various test
functions are never used simunltaneonsly,
it is possible to get double duty out of
some clements with a well-devised
switching arrangement that also makes
the instrument easier to nse. The tuning-
indicator tube, for example. is @ common
null indicator in bridges of this type. It
is also the type of indicator used in
separate in-cirenit testers, and the same
tube serves as combined oscillator-indi-
cator for the open test,

Model 801 is available in kit form at
$214.93. The factory-wired version sells
for $38.95. A

Frequency Calibrator

(Continued from page 57)

which should be checked most carefully
against the diagram before power is ap-
plied to the circuit. With this compact
construction, errors are very easy to
make and quite hard to correct once
made.

Adjustment

When the wiring is checked and found
OK, arrange a temporary power sup-
ply, with switching as shown in Fig. 2,
and connect it to the calibration oscilla-
tor. With the crvstal and tubes V1 and
V4 in their sockets and the primary
power on, close the “Main Switch” and
let the device warm up for some minutes.
Tune in a convenient standard-fre-
quency signal (such as WWYV or
WAVVIT) on the receiver. Attach a short
length of wire temporarily to the junc-
tion of R6 and R3 and adjust the trim-
mer C1 wntil a harmonic of the calibra-
tion oscillator crystal zero beats with the
standard.

Next, insert V2 and V3 in their sock-
ets, remove the temporary antenna from
the junction of R3 and RG, and attach it
to the output connector. Turn on the
recciver b.f.o. and tune across any band.
Calibration signals should now appear
at every 10 ke. If an oscilloscope is
available, check the output for sym-
metry, The positive and negative square
waves of the calibration ontput should
be of exactly equal lengths. If this is not
the case, adjust either C3 or C6 until
both halves of the square-wave cycle are
of equal length.

Finally, insert V5 in its socket, set the
“Audio” control (R21) to about mid-
range, and check performance again,
with the “Tone” switch closed. A clean
musical tone should now be heard every
10 ke. across any band. If the tone is
ragged and splatters across the dial, back
off on the audio volume until a clean
tone appears. If an oscilloscope is avail-
able, adjust the modulation until it is
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just a bit under 100 percent. Adjust the
audio tone frequency by means of the
screw on the back of L1. Lowest fre-
quency obtainable with the constants
shown is about 380 cvcles; highest fre-
quency is slightly above 1200 cycles.

Installation

When the performance of this calibra-
tion oscillator is satisfactory, it is ready
cither for installation in the receiver or
as an outboard item. There are no special
problems in this installation except that
the coupling between the oscillator out-
put and the receiver input must be very
loose. With the oscillator described, a
2”7 length of unshielded coaxial cable
1”7 from the antenna coil gave an
“S"-meter reading of 3, which is about
right for the purpose. Too close a cou-
pling will result in overloading of the
receiver input and, in some instances,
“blast through,” so that the calibration
signal can be heard at all points on the
dial. The lead from the oscillator output
to the coupling point should be shielded
to prevent interference with other serv-
ices. This shielding is very important
when the receiver i.f. is an even multiple
of 10 ke.

Performance

Several calibration oscillators on this
general design have been built and put
into service. Once installed, they work
and keep on working and have needed
no maintenance of anv sort to date. Esti-
mated and recommended maintenance
procedure includes checking calibration
against a standard (such as WWYV or
WWVH) every six months, and replace-
ment of all tubes about every 5000
hours.

If the calibration oscillator is used sev-
eral times each hour, wiring should be
such that the filaments are on all the
time that the receiver is in operation. If,
however, the calibration oscillator is used
only a couple of times a month, it will
be economical to wire it so that the fila-
ments are turned off when the oscillator
is not in use. A
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Can you recognize these three great stars?

The first two are obvious to maovie goers: Rock Hudson
and Doris Day starring in Uriversal’s new comedy,
“Send Me No Flowers.”” The third is ours and it's on
the table. It’s the Incomparable Concertone 800. This
unique stereo tape recorder plays a vital role in this
hilarious new movie When the script called for a tape
recorder, Universal Pictures wanted the finest, most
modern machine available. That’s why they selected
the Concertone 800 to appear. It's as modern and
sophisticated as the live stars of the movie. 00 The

Concertone 800 is the only stereo tape recorder with
double Reverse-o-matic® and six heads—allowing you
to record and play continuously without reel turnover.
The 800 (portable or tepe deck) is priced realistically
and provides an exclusive combination of features. It
slarts as low as $379.95. Send for a free Concertone
800 brochure and th2 name of your nearest dealer.
Write to Concerlone, Box 3866, South El Monte, Calif.

CONCEIRTONEE

ROCK HUDSON and DORIS DAY star in “SEND ME NO FLOWERS”

October, 1964

CIRCLE NO. 170 ON READER SERVICE PAGE
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RCA TRAINING

can be the smartestinvestment you ever made!

Start building a profitable career in electronics now!
New RCA “AUTOTEXT” will help you learn faster and easier!

If you’re considering a future in
electronics, now is the time to
start! A great new teaching aid—
“AUTOTEXT” developed by RCA,
and introduced by RCA Institutes,
Inc., will help you master the funda-
mentals of electronics almost auto-
matically! “AUTOTEXT” is a sys-
tem of programmed instruction,
proved with thousands of students.
Even people who have had trouble
with conventional home training

98

methods in the past are finding it
easier and more fun to learn this
new way. All you need is an interest
or inclination in electronics, RCA
“AUTOTEXT?” will help you do the
rest! And the future is unlimited;
the jobs are available! The impor-
tant thing is to get started now!

Founded in 1909, RCA Institutes is
one of the largest technical schools
in the United States devoted exclu-
sively to electronics. The very name

WWW americanradiohistorv com

“RCA” means dependability, integ-
rity, and scientific advance. RCA
Institutes offers the finest facilities
of home training. A Service of the
Radio Corporation of America, RCA
Institutes, Inc. gives you the tech-
nical instruction you need to plan,
build, and realize the career you
want in today’s fastest growing field.

Investigate your future now at RCA
Institutes. It can be the smartest
investment you ever made.

ELECTRONICS WORLD
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HOME TRAINING COURSES

In addition to the new “Introduction to Electronics” RCA Institutes
offers this complete selection of Home Training Courses:

Electronic Fundamentals
Electronic Fundamentals
(in Spanish)

TV Servicing

Color TV Servicing
Transistors

Liberal Tuition Plan. All RCA
Institutes Home Study courses are
available under a Liberal Tuition
Plan. 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 should wish to interrupt
your training, you can do so and you
will not owe a cent until you resume
the course. No other obligations! No
installment payments required.

RCA Personal Instruction. With
RCA Home Study training you set
your own pace in keeping with your
own ability, finances and time. RCA
Institutes allows you ample time to
complete the course. Your lesson
assignments are individually graded
by technically trained personnel, and
helpful comments are added where
required. You get theory, experi-
ment, and service practice beginning
with the very first lesson. All lessons
are profusely illustrated. You get a
complete training package through-
out the entire course.

N

Communications Electronics
FCC License Preparation
Mobile Communications

Automation Electronics
Automatic Controls

You Get Prime Quality Equipment.
All kits furnished with the course
are complete in every respect, and
the equipment is top grade. You keep
all the equipment furnished to you
for actual use on the job...and you
never have to take apart one piece
to build another.

CLASSROOM
TRAINING

in New York City and Cherry Hill,

N. J. (near Camden)—=You can

study electronics in the city of

your choice.

No previous technical training re-
quired for admission. You are eli-
gible even if you haven’t completed
high school. RCA Institutes Resi-
dent Schools in New York City and
RCA Technical Institute in Cherry
Hill, N. J. offer training that will
prepare you to work in rewarding
positions on research and production
projects in fields such as automation,
transistors, communications, tech-
nical writing, television, computers,
and other industrial and advanced
electronics applications. If you did
not complete high school, RCA will
prepare you for such training with
courses specially designed to provide
the basic math and physics required
for a career in electronics.

Industrial Applications
Nuclear Instrumentation
Digital Techniques
Computer Programming
Drafting

Free Placement Service. RCA Insti-
tutes graduates are now employed in
important jobs at military installa-
tions with important companies such
as IBM, Bell Telephone Labs, General
Electric, RCA, and in radio and TV
stations all over the country. Many
other graduates have opened their
own businesses. A recent New York
Resident School class had 93% of
the graduates who used the FREE
Placement Service accepted by im-
portant electronics companies...and
had their jobs waiting for them on
the day they graduated!

Coeducational Day and Evening
Courses. Day and Evening Courses
are available at Resident Schools in
New York City and Cherry Hill, N.J.
You can prepare for a carger in
electronics while continuing your
normal full-time or part-time em-
ployment. Regular classes start four
times each year.

SEND POSTCARD FOR FREE ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR NEW YORK OR CHERRY HILL, N. J. RESIDENT SCHOOL.

RCA INSTITUTES,INC. Dept. EW-04 A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST., NEW YORK,N.Y.10014

October, 1964
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In these times . . .

every man needs the tremendous coverage,
enginghr_ed precision, and incomparable
reliability of a hallicrafters.

What you can hear: English-language news throughout the
world « Hundreds of foreign stations « Radio amateurs
Marine and aviation communications « Local broadcast and
Conelrad  Citizens band « Military channels » Voice of America
 Foreign languages ¢« WWYV international time reports e
Continuous aviation weather o Civil and emergency frequencies

Features for best reception: Electrical bandspread for ultra-fine
tuning « BFO for code reception ¢ Automatic Noise Limiter o
Slide-rule dial with logging scale ¢ headphone jack e tuner
output jack for use with existing audio system e Socket
for emergency or portable use on DC.

A

4

| For 64-p9. miniature
@ ook ''Guide to Short
I Wave Listening"’ plus
color brochure, send
35¢c to Dept. 14-J

New SX-122 general cover-
age receiver, $295.00. Dual
conversion on all bands. Con-
tinuous coverage, AM thru 34
Mc. Electrical bandspread,
calibrated for amateur bands.
Superior stability and sensi-
tivity. Antenna trimmer. ! tal filter, BFO, ANL
Three steps of selectivity. .. ..~ - tubes plus rectifier.
CIRCLE NO. 186 ON READER SERVICE PAGE

wave L)

amateur bands e

hallicratfers

5th & Kostner Aves., Chicago 24, IlII.
.« . where the new ideas in communications are born.

§X-110 Communications Re-
ceiver $169.95 ¢ Four bands:
AM plus 1.6 - 34 Mc. short
Electrical band-
spread « Dial calibrated for
Antenna
trimmer, “S’’ meter ¢ Crys-

7

l ZIFF-DAVIS SERVICE DIVISION
Dept. BCEW, 589 Broadway

New York 12, New York

Please send the following back issues of
ELECTRONICS WORLD. | am enclosing

. to cover the cost of the
magazine, shipping and handling.

Back Issues Available

Use this coupon to order
back issues of
ELECTRONICS WORLD

|
|
|
|
|
|
We have a limited supply of back is- }
[
[
[
[
|
|

Month Year
5 Month Year
sues that can be ordered on a first- VT YT
come, first-served basis. Just fill in the
coupon below, enclose your remittance | Name
in the amount of 65¢ each and mail. | Aqqress
(Issues prior to 1963 City Zone State —

not available.) No charge or C.0.D. orders please.
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ENLARGER-
PHOTOTIMER

SCR timing circuit permits
time delays between fraction
of a second and one minute.

HE solid-state, time-delay relay

shown in the sketch can be used to
replace clock-operated, or other electro-
mechanical devices used in photo dark-
rooms. Time delavs ranging from a
fraction of a second to nearly one mimute
are attainable with the values of R1 and
C1 shown. Repeatability is better than
2 percent.

The SCR funetions as a very sensitive
relay to supply sufficient current to ener-
gize the output relay coil. The SCR can
be triggered on by a few microamperes
of current available trom the high-im-
pedance timing circuit consisting of RI
and C1. With the switch in the “Reset”
position, C1 charges to the peak negative
value of the supply voltage (about 163
v.) through diode D1 and resistor R2. Tn
this position, the lamp load is off. \WWhen
the switch is placed in the “Time” posi-
tion, the lamp comes on and capacitor
C1 starts to discharge towards the posi-
tive peak supply voltage value throngh
D2, R1, and R3 at a rate determined by
the setting ot R1. Since the time constant
associated with this network (C1-R1) is
numerically long, and current flows for
a part of each cycle, this process takes
many complete cvcles of the supply volt-
age. In practice, the voltage across C1
never attains its ultimate value since
once it becomes positive enough (abont
2 v.) to trigger the SCR, the SCR euner-
gizes the relay which extinguishes the
lamp and terminates the cycle.

The “Time Adj.” control R1 can be
calibrated bv means of an accurate clock
with the resultant time marks scribed on
a plastic dial for use by a pointer at-
tached to the rotor of R1.

The wattage of the enlarger lamp is a
function of the current-carrving capacity
of the relav contacts.

This information wus supplied by
General Electric. A

INIES2

| |IN|593

1712 W,

ELECTRONICS WORLD
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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 . STEREQO 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 level 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.

R N U S N

Stereo Spread

ALSO:

Speaker Phasing
Channel Identification

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.

October, 1964

NOW...GET THE FINEST

STEREQD TEST
RECORD ever produced

for juste o .$4. 98

Featuring Tests Never Before Available
Outside Of The Laboratory

UNIQUE FEATURES OF HiFi/STEREO REVIEW'S
MODEL 211 STERED TEST RECORD

» Warble tones to minimize the distorting effects of room acoustics
when making frequency-response checks.

Warble tones used ore recorded to the some level within == 1 db from 40 to
20,000 cps, and within == 3 db to 20 ¢ps. For the first time you can measure
the frequency response of a sysiem without an onechoic 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 reverberation
when checking stereo spread.

AllTests Can Be Made By Ear

HiFi 'STEREQ 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 one 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 ond
measurement tool. Recorded levels, frequencies, etc. have been controlled to very close
tolerances—offording occurote numericol evoluation when used with test insiruments.

DON'T MISS OUT—ORDER NOW

The Model 211 Stereo Test Record is a disc that has set the new standard for stereo
test recording. There is an overwhelming demand for this record and orders will be
filled by ELECTRONICS WORLD on a first come, first served basis. At the low price of
$4.98, this is a value you won't want to miss. Make sure you fil' in and mail the coupon
together with your check (34,98 per record) today.

FILL IN AND MAIL TODAY!

Stereo Test Record N
Electronics World—Dept. SD
One Park Ave., New York 16, N.Y.

Please send me _
order) for $_______

]

]

]

]

]

)

]

]

! test records at $4.98 each. My check (or meney
1 is enclosed. | understand that you will pay the postage.
i (Orders from outside the U.S.A. add 50c to partially defray postage and handling
! costs.)

[}

]

]

]

]

[}

[}

]

[}

)

]

Name i
(Please Print)
Address
City Zone State
SORRY—No charges or C.0.D. orders! EW-104
_________________________________________________ ]
103

www americanradiohistorv com


www.americanradiohistory.com

FOR “DOCTORS

Ror SERVICING”

-

cont. ¢t

Sh:eld
Y ¥

nd ot

e f

For handy guidebook to better servicing,
write Channel Master Corp., Ellenville, N.Y.

NEED A
110 VOLT
A.C. OUTLET? |
In CAR, BOAT or TRUCK,
YOU HAVE IT WITH A |

POWER

INVERTER |

Actually gives you 110 volt, 60 ]
cycle A.C. from your 6 to 12 volt

D.C. battery! Plug inverter into ‘
cigarette lighter, and operate
lights, electric shavers, record
players, electric tools, portable TV,
radios, testing equipment, etc.
Frequency stable within one cycle.

Models from 15 to 600 $'|2
LIST

watts, priced as low as
See Your Electronic Ports Dealer or Jcbber, or Write |

CORPORATION

1058 Raymond A
Sst. Paul B, Minn.

In Canada, Atlas Radie Corp, Ltd. — ]
CIRCLE NO. 228 ON READER SERVICE PAGE
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| WPPLICATIONS |__
INCLUDE:

o Bowling Alley Autom
o Vending Machines

o IBM Comp

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. Contact Shield—
the professional service man's
cleaner.

atic Pin Spotters

o Pinball Machines

o Slot Machines @ Telephone Switchboards
uters and other data .

processing equipmen

ustrial Equipment U
wgldmg machines, etc.

sing relays, such as

with any
12 volt CB

. ”»
transceiver
New Cadre Selective Call encoder-decoder

Put an end to meaningless chatter at
the home base and in the mobile units.
Contact only the stations you want to
talk to. 3-tone, fool-proof selective call
system provides up to 24 different tone
codes. Code can be changed in field
casily with no special relay nceded.
Easy connection to any of the famous
Cadre 5-watt CB transceivers—works
with all 12 volt transceivers, regardless
of make. Get the Cadre 524 today.
Only $69.95.

C= .. D R EE INDUSTRIES CORP.

Commercial Products Div.,Endicott, N.Y.
CIRCLE NO. 164 ON READER SERVICE PAGE
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Where there's |

ADDING VU METER
TO TAPE RECORDER

By JOHN W. HOGAN
Chief Eng., Nortronics Co.

\ OST home tape recorders currently
1 in operation do not have meter-
tyvpe record-level indicators, 1t s sim-
ple to add a vit meter to these machines
by using the single transistor cmitter-
follower circuit shown below. The n-p-n
transistor requires a positive d.c. snpply
which is obtained from the "B-plus™ of
the amplifier in the tape recorder.

The input to the transistor shonld be
coupled to a point on the existing am-
plifier at or near the plate of the second
stuge of the microphone preamp. Be cer-
tain to choose a point before the high-
frequency recording equalization s in-
corporated. The signal level required
across the 2350.000-ohm calibration con-
trol is approximately 1 v, rans. when
the recording head is being driven to a
level of 0 vt or “zero level”

The pot should be adjusted so that the
meter reads O v while a 400-cps tone
is recorded on the tape at 12 db helow
saturation. This will be about 2% har-
monic distortion on plavback. If an oscil-
Lator and a voltmeter are available, con-
neet the voltmeter to the londspeaker
voice coil and the audio oscillator, sct
at 400 ¢ps, to the high-level input of
the recorder. Turn up the record-level
control to a full setting and make a
saturation recording on the tape. Then,
reduce the record level and make a
series of 400-¢ps tone recordings at vari-
ous level settings withont changing the
oscillator output control. Use the micro-
phone to identify the settings for the
various recorded levels.

When plaving back the above record-
ings. first set the plavback control to give
a convenient reading on the voltmeter
for the saturated signal—one volt is suffi-
cient. The normal recording which then
gives a reading of 4 volt, or 12 db less,
is the one vou want. Return the record-
level control to the setting which gives
this record level, and then adjust the
calibration control of the vu meter to
read 0 v in the record position with the
same  100-¢ps input.

A v meter will insure that recordings
are made at the maximum undistorted

level. A
00 x +100
r ¥ -+ o
T VT s
v
047
L0 — 100 &
PLATE S
loso Lo -
047 no: » 50 v
cavin S<-<
z~z7lz €
€ it
i a)
ALIE
220 o 36 v.
PF
22¢
<
i A i
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EW Lab Tested

(Continued from page 30)

stylus on its new V-13 cartridge and pre-
sumably  has developed techniques
which assure the precise positioning
and dimensional tolerances which are
essential to the successful use of this
type of stvlus.

The frontal radius of the stvlus is
0.9 mil, while its edge radius is only
0.2 mil. A shadowgraph measurement
of the stvlus of our test cartridge on
an optical comparator confirmed these
dimensions. We tested the cartridge in
a Shure SME-3012 arm. Tt tracked the
Cook Series 60 test record, with its ex-
tremely large low-frequency amplitudes,
and the 30 cn./sec., 1000-c¢ps bands of
the Fairchild 101 record. at only % gram
tracking force. Tts intermodulation dis-
tortion, measured with the RCA 12-5-39
record, reached 3% at 23 cm./sec. with
a l-gram tracking force. Increasing this
to 1.5 grams reduced the IM to 3% at
27.9 em./sec., which is the highest re-
corded level on this record. Few car-
tridges will even approach this low
distortion level. even at much higher
tracking force. Increasing the force to 2
grams produced no significant improve-
ment at lower levels. A force of 1 gram
was used for our other tests.

The frequency response, with CBS
Labs STR-100 test record, was within
=2 db from 20 ¢ps to 16,000 ¢ps. Chan-
nel separation averaged 25 db or better
up to 10,000 cps, and better than 10 db
up to 20,000 c¢ps. The output was 6.1
mv. per channel at 3.54 ¢m./sec, veloc-
itv (equivalent to 5 cm./sec. lateral ve-
locity). The measured vertical stylus an-
gle, using the CBS STR-160 record, was
20 degrees. TTum shielding was very ef-
fective. The 1000-c¢ps square-wave re-
sponse, with the CBS STR-110 record,
was very good, showing onlv moderate
ringing.

In listening tests, the cartridge
sounded as good as it measured. On
sterco records, it gave a clean, well-
defined sound, with no noticeable color-
ation. The advantages of the elliptical
styvlus, which are quite subtle on most
records, were clearly audible when play-
ing mono LP records. They had a sparkle
and definition which we had never be-
fore heard from them, with no trace
of the rattling distortion which is pro-
duced by plaving a mono disc with a
conical stvlus of very small radius.

The V-15 is a deluxe cartridge, selling
for $62.50. It ranks with the very best
of today’s stereo cartridges with respect
to tracking ability and low distortion,
and does a superior job of plaving mono
LPs of any vintage as well as sterco
discs. Although it is physically quite
bulky, and heavier than most current
cartridges, it will fit into practically any

ST

satisfaction
GUARANTEED
or yaur

money

. = =
FOR 38 YEARS THE
OUTSTANDING

i
| NO MONEY DOWN

MONEY

. PLUS REVOLVING
100’s of pages
packed with CHARGE ACCOUNT
savings = ‘ a M'-'" n
R Sl M DEER DEER GRAN SIS M W DEEE G DEEE G

| BURSTEIN-APPLEBEE CO. Dept. 49,
1012-14 McGee St., Kansas City 6, Mo.

| [] Rush me the FREE 1965 B-A Catalog.

j BUYING GUIDE FOR:

e Stereo & Hi-Fi Systems and Compo-
nents ® Tape Recorders ® Electronic
Parts, Tubes, Books e Phonos & Rec-
I ords ® Ham Gear ® Test Instruments
and Kits ® Camaras and Film ® Public
Address e Citizens Band @ Transistor
& FM-AM Radios.
cry STATE

CIRCLE NO. 163 ON READER SERVICE PAGE

NAME

ADDRESS

standard arm. A

October, 1964

IF YOU'RE A REGULAR SUBSCRIBER TO THIS
MAGAZINE, BE SURE TO LET US KNOW YOUR

NEW ADDRESS AS SOON AS POS SIBLE.

105

Wwww americanradiohistorv com


www.americanradiohistory.com

NEW PRODUCTS
& LITERATURE

COMPONENTS o TOOLS @ TEST EQUIPMENT @ HI-FI ® AUDID ® CB ® HAM ® COMMUNICATIONS

HIGH-RELIABILITY CONNECTORS
Amphenol has anmiounced a new line of high-
reliability connectors, in which not only every

part and all the materials going into the con-
struction but  complete details on production
procedures are coded to insure unformity and
performance.

With the new quality control progrant. ac-
cording te the compuany it will be possible to

.
-
locate connectors manufactured under the same
conditions, at the same time, and with the same
parts and materials on the same production line
as those that went into a specific application.
Tests can then be run that will confirm potential
difhiculties—if 1his is actually the case.

The new procedure is expected to be extended
to the firm’s entive connector line including com-
mercial units for communication and clectronic
data processing applications.

ELECTRONIC SLIDE-RULE
Cleveland Institute of Electronics is now

marketing a new slide-rule which has been
developed  exclusively for electronic  engineers
and technicians.
Its special design features are said to lacilitate
reading the various scales. Scales {or solving re-
actance and  resonant  frequency problems are

provided. In addition. the slide-rule accurately
locates decimal points and provides widely used
|

formulas and conversion factors not lound on
other scales.

The instrument comes complete with a 123.
page instruction manual,

FLUX-CORED WIRE SOLDER
Semi-Alloys, Inc. has recently developed a new

flux-cored wire solder specifically designed
for soldering steel asscmblies. The solder can be
supplied in several allov compositions and in
wire diameters from .005” to .250”. The wire can
be used in all of the common soldering tech-
niques.

HIGH-GAIN U.H.F. ANTENNA
Winegard Company has announced a new
all-channel w.h.t. antenna which has heen

named the “"Tracker.” 1 he antenna uses the “in-
cident wave” principle with a tangent paraboloid
reflector system,

The company claims uniform frequency re-
ponse across all uh.({. channels 14-83 with a
measured gain of 413 db. The impedance match
into 300 ohms is 1.5:1 or better at all u.h.f.
frequencies.

Four feet high, the unit is constructed of

106

anodized aluminnm. Snap-lock hardware holds
the element securely in place and makes installa-
tion easy and quick.

H.F. AMPLIFIER TRANSISTORS
5 Motorola Semiconductor Products Ine. has
rcccnlly introduced a line of high-lrcqncncy,
small-signal amplifier transistors specifically de-
signed to meet 1V and FM applications requir-
ing high-guin, low-noise devices.

The new line incndes both “n-p-n” and
“pn-p”otypes. The “n-p-n” silicon types are
numbered  2N3291 through 2N3204 while the
“p-n-p’’ germaninm units have been designated
2N3283 through 2N3286. Both series of devices
have guaranteed forward a.g.c. characteristics
which is an important consideration for r.i. or
i.t. amplifier applications.

Typical characteristics for the germanium sc-
ries include a 2000-mc. maximum frequency of
oscillation. power gain of 20 db at 200 mc., and
a 5-db noise figure at 200 mc. For the silicon se-
ries. the noise figure is 7 db at 200 mc., all other
ratings being the same.

PROTOTYPE PRINTED CIRCUITS
Vero Electronics, Inc. is now oflering a
“universal” wiring board for prowtype cir-
cuit design and assemblv. Known as *'Vero-
board,” it combines the advantages of the
printed-circuit echnique without the cost or de-
lavs of custom printed circuits.

The board itself is mannfactived {rom svi-
thetic resin honded laminate. to which are bonded
a number of strips of copper running the full
length of the board. The board is pierced with a
regnlar matrix of holes at 0.27, 0.156”, or 7.
Spacing of the copper conductors and the hole
matrix enable a large variety of printed dircuit
and normal wire-cnded components to be used to
achieve a compact unit.

The board is reusable and comes complete
with assembly aids and accessovies.

DUAL-CONTACT TEST SOCKETS
Automech Associates, Inc. is offering custom

test sockets which permit quick and 1eliable
plug-in testing of relavs aid measurcment of
contact resistance. Dual-contact test sockets pro-
vide double contacts for cach terminal through

WWwW americanradiohistorv com

Additional information on the items
covered in this section is available
from the manufacturers. Each item
is wdentified by a code number. To
obtain further details, simply fill in
the coupon appearing on page 13.

wiping action of gold-plated phosphor bronze
socket pins. The test sockets are nrde 1o order
to mate with relay headers and  will aceept
straight pin, hook, flattened, pierced, and turret
terminals leads.,

Test temperatnres can ringe from —I100 to
+ 400 degrces F.

WIRE BUNDLE MOUNTING PLATE
The Thomas & Betts Co. has recently in-

troduced a new adhesive-backed metal mount-
ing plate for holding wire bundles and harnesses.
Developed for applications where telephone or
communications cables must be supported with-
out drilling. the plates provide excellent holding
strength alter setring 15 minutes. Pull-oft force
after 48 hours is 42 pounds.
The plate will accommodate ““Fy-Raps™ tics up
to 316” wide. Wire bundles np to +” in diameter
may be mounted with this new clamping device.

NEW SCOPE CAMERA
Beattic-Coleman, Inc. has introduced a new

camcera, the MIIA63 “Oscillotron.” which
permits the recording of oscilloscope traces in
the nanosccond range.

The camera has an ultra-fast 86 mm., £/1.2
lens and utilizes Polaroid 10.000 speed film.
Object-to-image  ratio s 1:1. Interchangeable
backs accepr Polaroid film packs and 4 x 5 sheet
films. It has a ssnchronous clectric shutter. Data
recording on the film edge is an optional ac-
cessory.

SOLID-STATE VIBRATOR
‘I Forest Electric Company is now offering the
VE-100, a solidstate  vibrator climinator
which replaces most non-svnchronous vibrators,
climinating “hash” and “sticking™ frequently en-
countered.

The unit is designed to aflord dirvect replace-
ment in F2-volt svstems. is hermetically sealed in
epoxy resin. weighs 6V2 onnces, and casures
1V2” dia. x 2°/:¢” high. The mounting is a 5-pin
header.

SILICON RECTIFIER DIODES
‘I Westinghouse Semicondnctor Division has

added a new line of medium-power silicon
rectifier diodes.

Tvype 102, JEDEC series INTIR3A. are designed
for severe industrial service involving cyclic load-
ing and widely varying operating conditions.
Principal applications are in d.c. power supplics,
inverters, wclding controls, converters, motor
controls, and frequency changers.

The new diodes are rated 10 amperes with low
reverse-leakage current, but can be used at cur-
rents up to 70 amps with proper cooling. Maxi-
mum one-cvele surge current under load is 1000
amps peak: maximum reverse-voltage rvatings are
up to 1000 volts peak.

They arve hermetically sealed and fused. They
have alt-welded cases to  withstand  thermal
stresses, climinate leakage or moisture penetra-
tion.

TRANSISTOR HEAT DISSIPATOR

International Electronic Rescarch Corp. has
]2 developed a  “staggered-finger”  transistor
heat dissipator which the company claims is
more cfficient than other units of up to two-

thivds more mass and one-thivd more volume.
Standard configurations are available in six
transistor case hole patterns with other hole pat-
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terns mvailable on specdial order. Heat dissipa-
tion of a single noit holding a 2N1899 transistor
monnted on an epoxy board shows temperatures
held at 69 C at abont 10 watts, 101 C at about
20 watts, and 130 C ar 30 watts,

Ihe dissipators are fabricated of aluminum
and are mvailable with two finishes: black ano-

dized per MIL-AR625 or Insutube 448 for posi-
tive insulation to 500 volts,

SOLID TANTALUM CAPACITOR
Kemet Dept., Linde Division of Union Car-
] bide Corporation has developed what is said
to be the smallest polar solid tantalum capacditor
cver made, the “Kemet Peseries™ unit.

Measuring 0.2907 square and 0.095” thick. the
new W ocase size is in addition 1o the firm’s
line of P-series rectangular capacitors for printed-
civeuit applications,

1 he new tnit is available in values from 0,33
to 10 b, in 5. 10, and 20 percent tolerances, with
voltage ratings ol 6. 10,15, 25, 35, and 50. Oper-
ating tempenature range is 55 to 483 de-
grees Coat full rated voltage.

SOLDER CREAM
Alpha Metals, Inc. has developed a new
] screenable solder cream which has been es-
pecially formulated for micromodule work, in-
cluding component and substrate soldering. A
combination of pre-alloved solder and rosin flux.
it can be appliecd thhough silk scereens, crched
masks. and other similar devices in thicknesses
up to 027
After screening. the eream is casilv cured o
form a dry. non-ticky, non-flaking coat. ready
for use anv time after curing. The new cream

is being offered in 7 and 11 ounce glass jars and in
larger  quantities in spedial plastic-lined  steel
containers.,

PHOTOCONDUCTIVE CELL KIT
‘] Clairex Corporation is marketing a spedial
kit lor design engincers which contains a
selection of photoconductive cells plus technical
data. Five different tvpes, in both cadmium sul-
phide and cadminm sclenide, are inclhuded in
the Kit.

IThe CLA05. CL603A, CL70IL. CL707, and
CL902 comprise the selection. which varies suf-
ficiently in sensitivity. spectial response, speed,
and size to suit most applications.

VISE FOR ELECTRONICS
‘I Wilton Corporation has introduced a new

specialized vise for clectronies work. Tt is
designed for (elicate  small  assemblies  and
printed-circuit boards.

The unit combines the strength of heavy gauge
steel construction. the rigidity of double slide
bars. and the gentle vet sure grip of rubber-
wrapped jaws. ‘The jaw opening adjusts with a
crank handle to accommodate work pieces up to
6v%2”. I he rubber jaw faces are 27 wide.

CUSTOM TRANSFER SHEETS
‘I Chart-Pak, Inc. has announced the avail-

ability of “"Deca-Dry” custom transfer sheets
made from original artwork for logotypes, sym-
bols, designs, headings, captions, trademarks,
drawings, original lettering styles, labels, codcs,

October, 1964

Triple
your tape recording
fun (buy Tarzian Tape three reels at a time!)

There are some sounds that you plan to preserve. You know in advance—
“Here is something I will want to keep, permanently, on tape.” You’re ready
for them.

There are other sounds, though, that you can’t predict or schedule. They
just come along, never to come again. Do you have an extra reel of tape on
hand? Are you ready for the moment that cannot otherwise recur?

Why not take this good advice? When you buy tape, buy at least three reels.
And buy brand name tape, so you can be confident of its quality and certain
it won't harm your recorder.

Of course, we hope youw’ll choose Tarzian Tape. We thoroughly test other
brands along with our own—and the impartial equipment in our labs assures
us that you can’t do better.

FREE: Our 32-page booklet tells you how to get more out of your tape recordings.
Write for your copy.

SARKES TARZIAN, Inc.

World's Leading Manufacturers of TV and FM Tuners « Closed Circurl TV Systems « Broadcast
Equipment « Air Trimmers « FM Radios « Magnetic ing Tape « iconductor Devices

MAGNETIC TAPE DIVISION * BLOOMINGTON, INDIANA
Export: Ad Auriema, Inc., N.Y. « Canada: £. ). Piggott Enterprises Lid., Toronto, Onl.
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DO YOU SAVE YOUR COPIES OF

Electronics World

Make

sure they're kept neat and always
handy for instant reference—with a hand-
some file that's designed to hold a full
year's copies!

e washable Kivar cover has a leather-
like appearance

¢ available in maroon backing with black
sides or black with maroon

¢ 24-karat solid gold leaf embossed letter-
ing for magazine’s name

e attractively priced at only $2.95 each, 3
for $8.00, 6 for $15.00

o files are shipped to you prepaid and are
fully guaranteed

NOTE: these special-quantity prices apply for
any combination of titles, so you can have them
for all your favorite magazines.

Order several today—for all the Ziff-Davis mag-
azines: Popular Photography, Modern Bride, HiFi/
Stereo Review, Electronics World, Popular Elec-
tronics, Flying, Car and Driver, Popular Boating,
Amazing, and Fantastic, and for your other favor-
ite publications, as well. (Ziff-Davis magazine files
available in colors of your choice as noted in cou-
pon. Those for other publications will be shipped
in standard colors available.)

Jesse Jones Box Corp., Dept. EW Box 5120
Philadelphia 41, Pa.

Please send me: (Fill in title, quantity and
check appropriate column for color desired)

BLACK MAROON

BACKING/ BACKING/
MAGAZINE MAROON BLACK
TITLE QUANTITY  SIDES SIDES

Electronics

v
I
I
|
|
|
I
|
|
|
I
|
| World
|
)
|
I
|
|
|
|
|
|
|
|
|
|

$2.95 each, 3 for $8.00 or 6 for $15.00 —
shipped prepaid — fully guaranteed

Total amount enclosed

Name

Address

City. Zone___State

and any other frequently used printed matter.

Images on the custom sheets transfer simply
by lightly rubbing with a medium pencil, bur-
nishing tool, or ball point. A rigid plastic basc
material prevents image distortion due to heavy
pressure or sharp points.

A heat-resistant adhesive and cohesive ink keep
transferved  images firmly in place. The sheets
measure 13147 x 168" with a 12V4” x 15" print-
ing arca and are available in black, red, blue, and
white. Artwork may be supplied by the customer
or prepared by the manufacturer for a nominal
charge.

INDICATING LIGHT LINE
] General Electric Company is now marketing
a new line of indicating lights for usc ou
clectronic equipment. business machines, ma-
terials handling systems. and commercial and in-
dustrial machinery.

The lights, designated CR103, Type H, have
been designed for quick, casy mounting and in-
stallation and ofler the user a variety of lens
shapes and colors. ‘Tliey can be used wherever
oil-tightness is not required.

Types HA and HD require a 1”7 hole for
mounnting; Type HB require only & '%,” mount-
ing hole, while the compact Type HC takes a
%" nounting hole.

NEW TRANSISTORS
RCA Electronic Components and Devices has
] announced two new series of transistors,
cach containing four types.

The siticon “n-p-n” high-voltage transistors
have been designated 40256, 2N 3440, 2N 3441, and
2N3142. They are designed for use in power sup-
plics, stable deflection circuits, and high-voltage
operational and diflerential amplifiers.

The sccond series contains four new silicon
“n-p-n” planar ransistors, Types 40231, 40232,
40233, and 40231, They have been specifically de-
signed for audio amplificr applications in radios.
television sets, phonographs, tape recorders, and
other consumer-type andio equipment.

Ratings and characteristics on both serics are
available from the muanufacturer.

IGNITION TUNE-UP
2 Rite Autotronics Corp. is offering a tune-up

instrument kit which lets a motorist per-

form all ignition tests on his car. Five high-
accuracy instruments are included in the kit: an

idle tach, a cam dwell tester, coil tester, alternator
diode and ignition cable tester, and a regulator-
generator  tester. All of the instruments are
housed in an unbreakable fitted carying case.

HIGH-POWER TRANSISTORS
2 Delco Radio Division is now offering two

new series of advanced process, germanium
high-power transistors, the DTG 1000 and 2000
serics. The new devices have current ratings of
15 and 25 amperes with sustaining voltage Vee
capabilitics ranging as high as 323 volts in sc-
lected units. The basic series of five (DTG 2000)
devices are characterized by 25-ampere collector
current ratings and sustaining voltages from 30

108

to 120 volts.
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The DTG 1000 series are 15-ampere high-
voltage devices especially characterized by clectri-
cal parameters needed for auto ignition and
vidco horizontal and vertical deflection circuits.
Package configuration is the diamond-base TO-3
design.

TRANSISTORIZED TV
2 Emerson Radio and Phonograph Corporation

has recently introduced an ll-inch television
receiver which incorporates 22 gernmanium and
silicon transistors. 13 silicon diodes and recti-

fiers, as well as one silicon gate-controlled switch

developed specifically by Texas Instruments for
TV applications.

DUAL MESSAGE |NDICATORS
Leecraft Manufacturing Co., Inc. is now ol-
23 fering a new line of compact rectangular
indicator lights which contain two lamps for the
purpose of activating two legends, separately or
simultaneously.

A wide varicty of lamps is available in a tull
range of voltages. The units are designed to
suit the applied circuit voltage and to insure
the required lamp life. Any applicable legend
or trademark can be hotstamped on high-heat
plastic lenses which can be furnished in a variety
of colors. ousing is nylon and the bezel can be
furnished in difterent finishes.

The units snap into a 1.281 x .395 hole with
no additional hardware. Terminations can be
cither V4” male wb or wirve leads,

T-WATT AVALANCHE DIODES
North American Elcectronics Division has in-
2 troduced a new series of l-watt avalanche
diodes using the polymerized silicon encapsulat-
ing technique.

The new series, rvegistered as JEDEC Type
IN4323 through 1N4358, is rated 1 wart at 75
degrees C in the DO-7 size package. The serics
is available in zener voltages from 6.8 volts to
200 volts with 5. 1), and 20 pereent tolerances
available. The standard device is supplied with
silver leads.

SOLID-STATE COMPONENTS
2 IL.LE.H. Manufacturing Company, Inc. is now

marketing a new line of replacement tran-
sistors and silicon rectifiers which the company
claims will cover approximately 95% of all rc-
placements. The new line consists of 9 transistors.
12 silicon rectifiers, 4 silicon diodes, and 8 duoal
diodes. Also included are epoxy molded siticon
rectificrs in standard or minijature sizes. All units
in the line are skin-packed.

REPLACEMENT TIPS
2 Oryx Company is now offering four new

replacement tips for its miniature precision
soldering irons. A new gold-alloy (ip material
and a special iron-plating close the gap between
the company’'s regular copper-alloy tips and its
solid nickel tips,

The “T"” and “U” tips are made of a solid
gold-alloy and have a diameter of only 40/100th
inch, They ave intended for the finest microcirenit
applications where the joint heat load is neg-
ligible. They are designed for use on the firm's

ELECTRONICS WORLD
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maodel 5 or model 6\ soldering instruments,

Lhe tvpes “V7and "W have diameters of
and a plated end, The =V tip is a long-lile,
type is nnplated.

iron-coated tip while the "W*"

il

diclearic film wrap.

The Type WRP s recommended for precision-
timing civenits, high- Q7 cirenits, long
time constnt cirenits, and similar applications in
quakiny indunsirial cquipment.

fiportant properties of the new capacitor are:

D.C. TUBULAR CAPACITOR

Cornell-Dubilier Electranics has announced
a new d.e. tubnfar capacitor with polysivrene

tuned

extremely low capacitanee change with tempera-

tre. low diclectric absorption. and very high
insulation yesistance.
TRANSISTORIZED INDICATOR
now

Transitron  Electronic  Corporation  is
2 marketing a - Gansistovized  neon indicator
light which has been tradenamed T he | ransin-
dicator.”

The unit oflers the operational advantages of
a ~ingle hermeticallv sealed package containing
all the necessry divauit components for positive
and negative tmn-on and tuneolll Tt is available
in vivious niechanicai configmarions including
clip-mounted  tvpes tor printed-civenit hoavds,
front and rear pancl moant adapter nvpes, and
complete standard or special printed-circuit board
assemblies.

I'he indicator can be mounted on 387 centers
with maximum height above the dircuit card ol
0.200”7 which is compatible with conventional
PC board spacing.

INTEGRATED BRIDGE RECTIFIER
Varo Inc.’s Special Products Division has re-
2 cently introduced  the IN4137 integrated
bridge rectifier. a silicon avalanche rectifier single-
phase bridge in an clearicallv insulated ¢
is rated with a minimnm anvadanche voltage of
150 volts and a maximum ol 700 volts,

‘The output anvent is aated at T amps
100 C and 18 aomps at 30 € The unit s vated
with reverse anrent equal 1o 1 ma. max at

rated voltage and 100 C and 1 volt leg forward
voltage drop. Surge curvent is 100 amps and the
maximum junction tempeature is 150 C.
Acrovox Corporation’s Hi-Q Division can
30 supply cevimic capacitors for ransistor cir-
cutits with capacity requivements from 10 pf. up
to 160,000 pf. The new TTapes ME 510 MO 5005,
MG 6L and MO G605 are of CCeralam™ constene:
tion.  They offer flexible designs with w wider
than selection ol and tolerances,

Unirs lite-tested at twice rated voltage and
niy e nunuataciired 1o highareliabiling stand-

HIGH-CAPACITY CAPACITORS

usal values

e

arvds anoreqguest.

HI-FI — AUDIO PRODUCTS

FM STEREO ANTENNA
JFD Elcctronics Corporation is now oflering
3] the LPL-FM 10-cell log-periodic antenna for
FM-sterco applications. This new unit provides
up to L1 db more gain than a 10-clement M
vagio according 1o the company.

I he amenna operates on the full wiavelength
log-periodic mode. The avray of 7L shaped log-
periodic dipolesis a back-fire. tront-fed tvpe that
provides front-to-back ratios up to 26 db. As the
impedance match is very high, the "1™
cmploy transnrission Tine tansformers and  180°

dipoles

phased feeder harness to insure precise 300-ohm

impedance. Narrow beamwidths and minor Tohe
levels (less than 216 «tby help reject distortion-
producing reflected signals,

I hie antenna comes factory pre-assembled. 1 he
dipoles are constructed of 127 aluminum tubing.
Twelve-inch inserts and four-inch inseres reintoree

cach dipole to provide extra stiength againsg fce
aned wind loading. The entite antenma is gold
alodized o covrosion potection,

Other models in the LPL avaitable

line are

with 8060 and + cells
MATCHED STEREO MODULES
RCA Sales Corporation has entered the high-
32 fidelity component field with a linc of labora-
tory-nalanced stereo sound modules. | he new line
SStadiomatic” record changer, a
solid-state tuner-amplificr. three sets of speaker

consints of

ssteas, and a console tuner-amplifier-clanger
cnscurble.

Al ot the components are specilically designed
10 be compatible and capable of being assembled
into a complete svsiem without technical know.
how. 'he components are howsed in a cabiner of

wialnut veneers and selected hardwoods.
Flite-Tronics Co. Inc. is now offering a tran-
33 sistorized comverter which is designed o op-
crate 12-volt stereo tape equipment in aiveralt
and boats with 24 olt electrical systems,
Inpnt of the converter is 27.5 volts at L3 amps
and output is 135 volts at 2 amps, Weighing one

pound. the PC-12 has no moving parts and meas-
ures 2147 wide x 2347 high x 1127 long.

TRANSISTORIZED CONVERTER

BATTERY-OPERATED AMPLIFIER
3 Perma-Power Company has just intvoduced a
portable amplifier that works on flashlight

batteries  and  has  a frequency  vesponse  of
50-15.000 cps.
The “Ampli-Vox™ Model 8700 features all-

transistor design for instant pertormance. It of-
fers one-knob operation. A single control turns it

“ oy @

A

ARE YOU CASHING-IN
ON THE PROFITABLE

2-WAY RADIO SERVICE BUSINESS ?

Newest! Most Versatile! Most Power Qut!

petent technicians.**
obligation and no salesman will call.

[Y\mo

% Motorola will train you for this rewarding, elite profession

Y% Send for our FREE EVALUATION EXAM. Prove to yourself that
you are ready to learn FM 2-way radio servicing.

Opportunities in 2-way radio servicing are virtually unlimited.
B Just one of the hundreds of successful Motorola Service
Stations writes, ‘‘we would be pleased to interview any graduate
of your school that has received some training in 2-way radio
maintenance. We are an established firm, 10 years old, with
a promise of expansion governed by our ability to obtain com-
B Get all the facts today. There is no

TOROLA TRAINING INSTITUTE

Chicago 51, lllinois « Depl. AEFA31

4545 West Augusta Blvd. «

V[ Send me FREE entrance exam.
D Send full details on Home Study Course on FM 2-way Radio

Servicing
D Send me details on how you can help me prepare for an FCC
License.
: Name. _Occupation
: Address
1 ~
: City Zone State — |
CIRCLE NO. 201 ON READER SERVICE PAGE
October, 1964

The 11 channel **Messenger [T will change cvery idea you ever
had about what a Citizens Band unit should offer! Tiny, all
transistor, it's really quiet, really hot! Interchangeable for base
or mobile—usc it as a full S-watt battery powered portable pack
st or a4 3-watt PA system. The "Messenger 1117, with an acro-
space transistor developed for the “Relay™ communications
satellite, delivers more power output with maximum legal
input! Double conversion receiver with high Ist 1.F,
provides cxcellent spurious and image rejection. Sct-
and-forget “Volume™ and “Squceleh™ controls make
it possible for the first time to work ““close-in™" or
at extended range with initial settings. Furnished
with dynamic microphone—full line of acces-
sories available for selective calling, portable
fiecld pack, or public address use!
Cat. No. 242-150,.......$189.95 Net

Y
:LA E. F. JOH\N50V COMPANY

l'— - ® 1110 Tenth Ave. S.W. » Waseca, Minnesota
Please send full details on the ""Messenget’” CB line,

WRITE TODAY

tor details on the NAME
“Messenger* CB
line—or see your ADDRESS,
distributor!
ciry STATE
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S SELLING THAT
" RECORDER?
I BUYING A

1 RECEIVER?

ELECTRONICS WORLD runs a Hot
Line into the 201,000 electronics
professionals who buy the magazine
each month. And, for only 35¢ a
word, a personal classified ad will
help you make your connection.

ELECTRONICS WORLD has the
largest audience of its kind in the
world, and this creates an ideal
market place for you. Actually, when
you get together with your co-pro-
fessionals, you may find that many
are near neighbors. Yet your mutual
needs may be met only through the
medium of our classified columns.

Take advantage of our special per-
sonal rate of 35¢ a word (including
name and address)

NO MINIMUM REQUIRED

a saving of 25¢ a word
from our commercial

‘ rate of 60¢.
ITNEEEENEN l

A small investment can bring quick
results, and complete data is
printed in the Classified Advertis-
ing Section. Write your ad and mail
it today, with your payment to:

MARTIN LINCOLN

Classified Advertising Manager
ELECTRONICS WORLD

One Park Ave., N. Y., N. Y. 10016
l DECEMBER ISSUE CLOSES OCT. 5th l
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on or oft and Zldjl.. s volume. It is rated at 25
watts (ELA music power), 40 watts peak. The ten
flashlight batteries will provide 200 hours of op-
eration.

The amplifier measures 834”7 wide x 314”7 high x
8%4” deep and weighs only 7 pounds with bat-
teries installed. It can be adapted to a.c. operation
by means of a plug-in power adapter which is

available separately.

Eastman Kodak Company has announced a
35 new nulsic-qu.’llily, triple-play audio tape,
Type P105.

The tape uses a high-output oxide applied with
advanced coating techniques to give a signal-to-
noise ratio that is as much as 6 db greater than
conventional triple-play tapes, according to the
company.

[t comes on a 7” reel carrying 3600 feet of tape
to provide more than V2 hours ol uninterrupted
music at a recorder speed of 7Va ips. Where ex-
tended play is important, the 77 veel will give a
total of 6 hours four-track sterco or 12 hours
four-track mono per reel at 334 ips.

The tape is also available on 5”7, 1800-foot reels
and a 344”7, 600-foot reel.

TRIPLE-PLAY AUDIO TAPE

FOUR-WAY SPEAKER SYSTEM
Sherwood  Electronic Laboratories, Inc. is
3 now marketing “T'he Tanglewood,” a four-
way speaker system that features six speakers.
Over-all response is 29-17,500 cps 4= 248 db. A
12 db/octave crossover isolates the four speaker

response ranges at 200, 600, and 3500 cps. The
system handles 75 watts of program material.

The two 10” woofers have staggered resonances
of 17V and 18%% cps and there is an 87 mid-
wooler, an 8” midrange, and two 314”7 ring-radia-
tor twecters. All speakers are individually
chambered and rigidly mounted to 17 thick,
cross-braced flakeboard bafiles,

The enclosure is of 1”7 thick solid-core walnut
veneer with a hand-rubbed finish. The cabinet
measures 317 high x 247 wide x 137 decep.

RADIO/INTERCOM UNIT
3 Fasco Industries Incorporated is now offering

a transistorized radio/intercom for houschold
installation. The system consists of a master con-
trol unit which offers complete intercom facilities
with gain independent of the radio volume con-

WWW americanradiohistorv com

trol. Power output is 114 watts and power input
is 16 volts a.c., 12 watts (a class 2 power trans-
former is induded). Fhe radio section covers the
standard broadcast band 540-1600 kc. and the FNI
band. Module construction is used in the receiver.
A high-impedance phono jack is included. 1 he
receiver uses 10 transistors and 7 diodes. A 5”7 PM
speaker, 15 ohms impedance, is used.

The complete swstem inclodes t master control
unit, I door station, and § remote-control units
plus a complete installation package.

S .
3-WAY SPEAKER SYSTEM
3 LTV University has added the “Classic
French Provincial” 3-way speaker system to
its line,

Housed in a French Provincial cabinet measur-
ing 36” x 29" x 16~ deep, the speakers are a heavy-
duty, high-compliance 15”7 woofer: an 87 deluxe
direct-radiator mi(l-r;mgc; and a “"Sphericon™
super tweeter. The system provides virtually uni-
form response from below 20 cps to 40,000 cps.

COMPACT STEREO PHONO SYSTEM
3 Shure Brothers, Inc. has entered the pre-
mium-quality, packaged-compouent market
with its “MI100 Maximum Performance Phono
System,” which will be offered initially in two
models. One unit is a portabie unit completely
self-contained in Samsonite luggage-style cases.
The sccond is the “Library Model” which is
housed in solid walnut cabinctry.
Both units featuve solid-state preamp/amplifier
and two ultra-compact speaker systems. Each unit

is equipped with the company’s V.16 “Sterco
Dynetic” cartridge with Bi-Radial clliptical sty-
lus. 'T'he systems’ automatic turntable is the Dual/
Auto Professional Model 1009, Inputs are pro-
vided for other program sources such as AN, FM-
stereo tuner, and tape recorder.

Operating controls indude stereo/mono switch,
separate treble and bass controls. speaker balance
control, on-oft-volume switch, and phono-aux.
microphone (p.a.) switch.

BATTERY RECORDER
Superscope Incorporated has recently intro-
4 duced the Sony Maodel 905 “Voice Command®’
battery recorder, a 2-in-| tape recorder featuring
a voice-activated mechanism with transistorized
computer-type clectronic switching and automatic
gain control.

The complete Model 905 consists of two umnits.
The upper part is the actual recording instrument
and, when detached from the matching A€.C-pow-
cred amplifier/speaker base. serves as an inde-
pendent batterv-operated portable recorder.
When placed on the base, the recorder will play
back on the hi-fi amplifier/speaker in the base.
The base also contains a charger and while the
aplifier/speaker is in operation, the battevies
are antomatically recharged.

Tape speeds are 334 and 1% ips. Frequency
response is 90-9500 cps. It will handle reel sizes
up to 344”7, Tt comes complete with leather case
and lifetime  nickel-cadium  rechargeable  bat-
teries.

—

SOLID-STATE STEREC PREAMP
4] McIntosh Laboratory Inc. has added the C24

solid-state sterco preamp (o its line of audio
components.
The new aunit has frequency  response  of
20-20,000 ¢ps 40, —0.5 db; distortion is less
than 1% ar 2.5 volts and less than .3% at 10

ELECTRONICS WORLD
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volts. 1The input selector las six positions: aux.,
1. phono 2. and tape head,
Inpir sensitivitn on aus. tape. taner, and tape
monitor is 20 volt: on phona | and phone 2,2
nn. and on tape head 2wy Thee is acom-
pensiator switch which provides REAN or LP
phiono equalization.

I8 silicon planar tansistors are used in the
preamp. Power vequirements are 105123 volts, 60
aveles, ¥ wanse The front pael s 167 wide x

”

tape. tuner. phono

5-7 167 hish while the chassis is 157 wide x 5
high ~ 117 deep induding connectors. Clemance
in Nont of the mounting panel, induading knobs,
is [T inches.

MINIATURE TAPE RECORDER
Craig-Panorama, Inc. is now oflering the
42 TR-190 “Electhionic Notebook,” a completely
sell-contained miniatwe tape recorder which may
he operated by one D,

I he spedial M Zone™
built-in miciophone and vu meter Tor monitoring
Tecording level awd batiery Hile, with push-bution
contiol Tor stiting and stopping the unit.

I he reconder features a snap-in tape pack for
recording up 1o 30 minutes and is equipped o
recharge the nickel cadmium barteries without
I here is a separate

design combines i

removing them trom the unit.
pinise switch on the mic, plus single saction fever
control o1 plav.recond. rewind. stop.

I he instiument is 612”7 long, x 334”7 high, x
1947 wide, [0 comes with a leather cinving e,

HI-FI SPEAKER SYSTEMS

Hartley Produdas Company has added the |
43 AMark [T amd Nk TV SConcerimaster’’
speaker systems o its fine of hi-li components.
Botl ssatems are identical in size. measuring 387
high x 297 wide x 167 deep. I he Mark I is

housed in g modern ofled-walnue enclosine while
the Mink IV s in o tradisional yubbed oiled- |
walnut housing, i

Both svsteins use the 218MS 187 wooler with
response down to o eps. Middie and high e
quencies we landied by the new 220MS speaker.

e e

Both speakers employ magnetic suspe nsion and @
patented tri-polvimer  plastic cone construction.
[he Gosovar network, which provides a droop
of 12 db per octave. has been set at 250 €ps (o
insre oprimium blend of  bass and midiange.

STEREO TURNTABLE )

Weathers Industries has added the "
44 send” stereo tuintable to its line. v 12-pole |
svirclironons  hvsteresis motor drives the alumi-
num platter with only 03% wow and flutter. "I he
platter and toneanm e suspended ona delta

1 own-

wing suspension svstem that produces =50 dDb
yumble.  The walnmt tonearm will aecept any
standand cartridge and is adjustable 1o stylus pres- I
sures recommended for each carridge,

way

Speed Bs 3805 rpm, I he turmiable comes com-

(Continued on page 116) |
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ROHN
|\

The moet Famoue Name in

%l/rowmc of ALL KINOS!

Here are the advantages you get

when you insist on poHN TOWERS

LARGEST FULL RANGE OF TOWERS —yvou can get any-
thing from home TV and amateur radio towers to
heavy-duty communication and micro-wave towers.
Included are 500 foot self- supportlng towers, 1,000
foot guyed towers,
Regardless of your needs, ROHN can supply it.

“fold-over” and crank-up towers.

UNQUESTIONED LEADERSHIP IN DESIGN AND MANU-
FACTURE—vou get the latest in advanced tower engi-
neering. All communication towers are engineered
to E1A specificeztions, and are proved by thousands
of installations. No other manufacturer can surpass
the quality and fine reputation of ROHN.

QUALITY MATERIALS AND WORKMANSHIP—Only high-
est quality steel is used which fully meets the speci-
fications for the job. ROHN towers are hot-dipped
galvanized after fabrication—a feature ROHN pio-
neered!

SERVICE WHEREVER YOU WANT IT—ROHN represent-
atives are world-wide. Complete erection service for
communication systems, broadcasting, micro-wave,
and other needs is available; also competent engi-
neering service to help vou.

Settle for the BEST in TOWERS —ROHN—today the
world's largest, exclusive manufacturer of towers of
alt kinds!

Also available: Rohn Lighting Kits, Microwave Pas-
sive Reflectors, Tower Installation Service and En-
gineering Assistance. Representatives World-Wide
to Serve You.

For vour needs. contact vour local ROHN salesman,
distributor or dealer; or write direct for information.

|
p
] Home TV Towers
[] Communication Towers
[ Micro-wWave Towers

on the following ROHN Prod

[C] Am-FMm Broadcasting Towers
[ Government

SEND THE HANDY COU- Send me
PON INDiCATING YOUR
NEEDS
ROHN 5
Firm
Manvfacturing Address
Co. City

State

BOX 7000
PEORIA, ILLINGIS

“World’s Largest EXCLUSIVE Manufacturer of Towers; designers,
engineers, and installers of complete communication tower systems.

a
] Amateur Towers f
!

{

|

|

|

I

|

I

|
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SCIENCE/

Educationally-strong college courses in the fastest
growing professional fields of Physics, Mathe-
matics, Engineering (Nuclear, Electronic, Electri-
cal); including Engineering Technology (Nuclear,
Electronic). Optional four-quarter, all-year sched-
ule permits completion of regular 4-year B.S.
degree courses in three years; and, A.S. degree
courses in two years. Electronic Engineering in-
cludes computer and space communication systems;
and, laser /infrared engineering. Fall Quarter en-
rollments limited. Write now to Director of Ad-
missiors, for Catalog W-11.

NORTHRIDGE COLLEGE of
SCIENCE & ENGINEERING

“In The San Fernando Valley”
NORTHRIDGE, CALIFORNIA 91325
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SAVE UP TO $449...

On This NEW Heathkit Version Of The

Thomas "Coronado” All-Trangistor

A Professional Organist’s Dream With A Be-
ginner's Simplicity!

That's the new Heathkit/Thomas “Coronado’
All-Transistor Organ with cvery deluxe organ
featurc you’ve ever drcamed of for complete
versatility! And it’s all wrapped up in a luxurious
piece of walnut furniture that will be the show-
picce of any home. It’s all yours to enjoy at a
savings that can’t be found anywhere clse . . .
up to $449! It's like getting '4 off!

Simple To Build, Simple To Play!

You don't have to be an electronics wizard to
build it, nor a professional organist to play it.
Famous Hecath “Engi-nuity” has reduced as-
sembly of this magnificient instrument to simple-
to-perform steps that require no special talents,
knowledge or tools. Makes a fascinating, en-
joyable project for the entire family! And the
famous Thomas ‘“‘Musical Fun Book' is in-
cluded to start you easily playing many favorite
tunes immediately. A special, recorded, 48-lesson
coursc is also available at a $30 savings to pro-
vide you with a firm and lasting knowledge of
music . . . lets you learn at your leisure! Before

you know it, you'll be creating the sounds of an
entire orchestra!

Each and every component in the GD-983 is a
genuine Thomas factory-fabricated part. And
its advanced all-transistor circuitry means less
and virtually

heat, better tone, longer life,
trouble-free performance.

[ tns

e

Save $150 On The
Heathkit/Thomas
“Largo” Organ!

112

You cven tune the organ yourself with the aid of
a prealigned tone generator and a special count-
ing method . . . requires no special “‘musical car™!
What's It Like To Own This Beautiful Organ?
Playing this luxurious Heathkit/ Thomas “Coro-
nado” is truly a rewarding activity that becomes
more cxciting, more fascinating each day! Just
think of its many advantages!

I. A Hobby For The Whole Family . . . cvery
onc from Mom to Junior can share the fun and
case of building and playing it. Provides a
creative common family interest.

2. Develops Musical Interest & Expression . . .
less complicated than other instruments, the
organ is ideal for teaching children as well as
grown-ups a priceless knowledge and appre-
ciation of music.

3. Parties Come Alive. .. you'rc a one-man band
when friends gather for an evening of fun. And
teens love the rhythm and bounce of its wealth
of musical effects.

4. Provides A Wholesome Creative Outlet . . .
helps you unwind, forget your problems, and
ease tensions.

Check the features, then send for the demon-
stration record and hear it for yourself. You'll
agree that there’s not a better organ buy on the

market  today than the Heathkit/Thomas

“Coronado™!

Kit GD-983, Organ & matching walnut bench,
.. $5849.0

¢ 10 truc organ voices ® Variable Repeat
Percussion for additional effects @ Two
37-note keyboards e 13-note heel & toe
bass pedals e 20-watt peak power ampli-
fier ® Walnut cabinet e Transistorized
plug-in tone generators . . . warranted for
five full years ® Expression pedal.

Kit GD-232A4, organ only, 158 Ibs.
............................ $349.95

www americanradiohistorv com

Organ!

Compare These Features With Organs Costing
Twice As Much!

® 17 truc organ voices ® Two full-size 44-note
keyboards e Built-in  2-speed Leslic speaker
plus 2-unit Main speaker system 28 notes of
melodious chimes for hundreds of chime var-
iations e [3-notc heel & toc pedal board,
range C thru C e New sterco chorus for excit-
ing “stereo” effects ® Color-tone Attack, Re-
peat & Sustain Percussion . . . the only organ
to give you all 3 e Treble accent @ Reverb e
Manual Balance ® Pedal Volume Control @
Expression Pedal @ Headset outlet for private
playing ® S-year warranty on transistor tone
generators ® 75-watt peak power transistor am-
plifier ¢ Hand-crafted, full-bodied, walnut-
finished cabinet, completely assembled o
Matching bench included.

HEAR IT YOURSELF! I
Convince yourself by sending for o 77,
33Y5 demonstration record! Order |
No. GDA-983-2 for Deluxe GD-983
organ, GDA-.232.5 for low-cost GD-
232A organ. Each record 50c. Do it I

| now!

2

HEATHITIT

HEATH COMPANY, Dept. 15-10-2
Benton Harbor, Michigan 49023
O Please reserve GD-983
Organ for Nov. delivery.
O Enclosed is $
Please send model 5
O Please send Free 1965 Heothkit Catalog.

z
]
3
3

(Please Print)

>
a.
o
sy
®
@
A

City State Zip
Prices & specifications subject to change without notice, CL-192

[ e e i e e e e ey
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Regardless Of What You Pay

It Can’

For Other Color TV

And Yet A Heathkit Set Costs Ag Little As $399!

Exclusive Heath Features FFor Unequalled Per-
formance! That's right. No matter how many
of your hard-earned dollars you pay for
another brand of color TV, none can equal
the performance of the Heathkit All-Channel.
High Fidelity 21" Color TV! Why ? A/l color
sets require minor periodic adjustments to
maintain  peak picture performance. The
Heathkit GR-53A is the on/y sct with a
“built-in service center™ that provides the
facilities for perfect picture adjustments.
Heath's simple-to-follow instructions & de-
tailed color photos show you exactly what to
fook for and how to achieve it . . . quickly,
easily! You become the expert! Result ? Beau-
tiful, true-to-life color pictures day in and
day out...and no costly color TV service
calls for simple picture alignment!

And since you service & maintain the set
yourself, a costly service contract isn't re-
quired! Heath warrants the picture tube for
1 year, all other parts for 90 days.

No Trade-In Required!

Keep your present set as a handy “‘second™
set for the den, bedroom, children’s room, etc.
Quick & Easy To Assemble!

No special skills or knowledge required. All
critical assemblics are factory-built and test-
ed. Simple step-by-step instructions take you
from parts to picture in just 25 hours!
Convenient Time-Pay Plan!

Only 1077 down, and the rest in easy monthly
installments. Get free catalog for full details.
Finest Components, Most-Advanced Circuitry
With the Heathkit GR-53A you're assured of
the finest parts and most advanced color TV

October, 1964

circuitry that money can buy ... at up to
$200 savings. You enjoy rock-steady pictures
with no overlap or color fringing.

But Don’t Take Our Word FFor It!

Sce the special articles on the Heathkit GR-
53A in the May issue of Popular Electronics,
June issue of Radio-TV Experimenter, Febru-
ary issue of Popular Mechanics, April issue
ol Science & Mechanics, and the August issue
of Radio-Electronics!

Now Compare The I‘eatures . . .. And The
Price!

In addition to the ones already mentioned,
there's the high definition 70° 217 color tube
with anti-glare bonded safety glass; 24,000
volt regulated picture power; 27 tube, 8 diode
circuit; deluxe Standard-Kollsman VHF
tuner with push-to-tune fine tuning for indi-
vidual channels and transistorized UHF
tuner for all-channel (2-83) reception; auto-
matic color control and gated AGC for peak
performance; line thermustor for longer tube
life: two hi-fi outputs plus tone control; trans-
former operation; chassis & tube mounting
on sturdy one-picce metal support for easy
set-up and servicing; plus a low price of only
$399.

Use The Coupon & Order Yours Now!

And be sure to check the appropriate box to

get your Free new 1965 Heathkit Catalog

with complete descriptions & specifications

of the GR-53A as well as over 250 easy-to-

build kits!

Kit GR-53A, chassis, tubes, mask, UHF &
VHF tuners, mounting kit, and special
6" x 9" speaker, 127 lhs. .. ...... .. 3399.00

CIRCLE NO. 187 ON READER SERVICE PAGE
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The Only Color TV You
Can Install 3 Ways!
1. In New Heathkit Deluxe Walnut Cabinet (lllust.
above), model GRA-53-7,851bs... .. ... $115.00
2. In Heathkit walnut-finished hardboard cabinet
(Ilust. below), model GRA-53-6,52 tbs... $49.00
3. In a wall, bookshelf, or custom cabinet!

| - FREE! 1965
Heathkit Catalog! -

I [}
{ HEATH COMPANY, Dept. 13-10-3 [}

Benton Harbor, Michigan 49023 :
1 O Enclosed is $ , plus shipping. ]
: Plea.e send Model{s) = :
:D Plea:e send FREE 1965 Heathkit Catalog. :
1 |
:Name _ :

Pleose Print}

1 ( ]
| Address [}
1 [}
[ |
] City State Zip ]
1 CL-193 ¢

VPrices & specificotions subject to chonge without notice. |
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DOES

YOUR
BUSINESS SLUMP

DIVERSIFY witH 2-WAY

dio—by
Actually,

Mobile-Radio Maintenance”. It’s free!

GINEERS.

PROVISIONS . . .

STALLATION CHARGES ,
- ETC.

mobile-maintenance meters.

BRADENTON, FLA.

AS TEMPERATURES SOAR?

MOBILE-RADIO MAINTENANCE !

Hundreds of progressive radio servicemen are
filling the summer slump in entertainment ra=
adding mobile-radioc maintenance!
mobile-radio service is business 12
months out of the year—often on contract basis
—paid for by going organizations. So rise above
competition—and end that summer slump—
send coupon below for “How to Make Money in

THIS BOOKLET 1S BASED UPON A CAREFUL
SURVEY OF THE ACTUAL OPERATING PRAC.
TICES OF SUCCESSFUL MOBILE.-RADIO EN-
IT SHOWS TYPICAL CONTRACT
MONTHLY FEES . . .
. LABOR RATES

IN-

Lampkin instruments are the most popular

MAIL COUPON TODAY mp

LAMPKIN LABORATORIES, in

LAMPKIN 105-8B
FREQUENCY METER

RANGE 0.1 TO 175 MC AND uP
PRICE $260.00 NET

FM MODULATION METER
RANGE 25 TO 500 MC
PRICE $270.00 NET

R
[l LAMPKIN LABORATORIES, INC,

MFM Division, Bradenton, Florida

At no obligation to me, please send

[] Free booklet [] Data on Lampkin
meters

Name.

c. Address.

City. State.
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Get Your First Class Commercial

F.C. C. LICENSE

QUICKLY!

Career opportunities in communi-
cations electronics are almost
unlimited. Prepare now. Let
Grantham train you — by corre-
spondence, or by classroom and
laboratory instruction. Get your
first class commercial F.C.C. license
in as little as 3 months, or at a
slower pace if you prefer. Then,
continue in more-advanced elec-
tronics training if you wish. Di-
ploma awarded. Our catalog gives
full details.

Learn how our training can pre-
pare you for your F.C.C. license;
write or telephone the School at any
one of the teaching divisions listed
below, and ask for “Catalog 46."

Grantham School of Electronics

1505 N. Western Av., Los Angeles, Cal. 90027
(Phone: HO 9-7878)

408 Marion Street, Seattle, Wash. 98104
(Phone: MA 2-7227)

3123 Gillham Road, Kansas City, Mo. 64109
(Phone: JE 1-6320)

818-18th St., NW, Washington, D.C. 20006
(Phone: 298-7460)

BUILD
MODG HiFi
Ampliier - |
Speaker

o NEW MOLDED ENCLOSURE!

Enhances any decor. Rugged enough to meet
critical field requirements. Lightweight...only
20 Ibs.

o NEW OPTIONAL RE-CHARGEABLE BATTERY!
Long:-life 10-volt re-chargeable battery mounted
inside for economical, portable operation. A.C.
supply and connectors for external 12-volt
battery provided as standard equipment.

o NEW TRANSISTOR CIRCUITRY!

15-watt solid state amplifier with two inde-
pendent low noise inputs for true “transistor
sound’’.

e JAMES B. LANSING SPEAKER!

NS new porlable

Kit Model PMS-15 $129.95 less battery
Kit Model PMS-15B $174.95 with battery

e e e e e e e —————

R. A. MOOG CO.
DEPT. 1001, TRUMANSBURG, N.Y.

|

|

| [J Send further information

| [J Send Kit(s) without battery @ $129.95
| O Send Kit(s) with battery @ $174.95

l Enclosed is [J check [] money order. No C.0.D.s
(

|

|

|

|

please. Prices F.0.B. Trumansburg, N.Y.

NAME

STREET

} ciry STATE ZiP
L ———
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plete with toncarm and wainut base and measures
17V2” wide x 14147 deep x 5¥4” high, including
toncarn.

CB-HAM-COMMUNICATIONS

GENERAL-COVERAGE RECEIVER
4 Hammarlund  Manufacturing  Company s
currently introducing a new general-coverage
receiver, the HQ-66.
The unit is a ten-tube superhet with eleetrical
bandspread tuning and direct dial calibration.
Coverage is 540 ke to 30 me. A temperature-

compensated  high-Ivequency oscitlator provides
excellent stability.

An exclusive auto-response” circuit pevmits o
complete range of audio output—fiom the sharp
response regnired in short-wave reception to the
broad vesponse necessary for high-fidelity broad-
cast veception. This Tunction is entirvely anto-
matic.

NEW FM TWO-WAY RADIO LINE
General Electric Company has launched a
4 new generation of transistorized FM two-way
radio products which has been tradenamed
“MASTR Progress Line.”

The line makes extensive use of silicon tran-
sistors. The series includes transistorized mobile
units and transistorized  base  stations for all
major bands in the mobile radio spectrum. nhi.

P

e

frequencies as well as low-band. mid-band, and
high-band v.h.i. It includes v, mobile units
with r.f. power up to 60 wats. In v.hif. the
mobiles are avaitable up to 100 watts. Basc sia-
tions vange up to 350 watts, depending on 1he
{requency selected.

Details on the complete line, with information
on special features, will be supplied by the com-
pany.

MARINE ELECTRICAL GROUND .
Heath Company is introducing a corvosion-
4 proof mavine clectrical ground system that
provides 13.8 square fect of grounding surface—
which exceeds the 12 foot figure required by the
FCC.

The new system, Model MD-14, is designed (o
be used on both single- and dual-engine craft
with a minimum keel length of nine feet. The
system consists of two heavy-gauge copper tubes,
3 fcet long and 14”7 in diameter, which are
strapped to cach side of the boat's keel with
brass mounting strips and bolts. Only seven holes

ELECTRONICS WORLD
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are required for permanent mounting, with just
one hole through the hull,

Because of its design and location, the MD-14
will not catch on rocks, logs, cte. or interfere
with normal boat maintenance, Since the weight
is distributed cqually, it will not affect the bal-
ance. steerving, or maneuverability ol any water
craft.

“CONVERTIBLE'" CB TRANSCEIVER

E. F. Johnson Company has just introduced
4 the **Messenger TIL a multi-purpose CB
transceiver which «an be adapted for use in four

different types of two-way radio applications.
The all-transistor unit which measures  less
than 2V47 high, less than 6147 wide, and 334"
deep, can be converted for use as a mobile, under-

dash unit. as a base station, as a self-containcd
p-a. amplifier, or as a full G-watt battery-powered
portable pack  set. Powered by rechargeable
nickel-cadmium  batteries, in portable use the
unit is slid into a high-linpact plastic carrying
case, the battery and antenna connections are
mated, and the unit is ready for field use. As a
portable the unit weighs 10 pounds and meas-
ures 9427 wide x 9347 high x 4347 deep and s
cquipped with carrving handle and adjustable
shoulder strap.

The transceiver will cover any 11 channels in
the 23-channel band and  permits the instant
sclection of any one channel by rotating the
chanunel-setector switeh on the front pancl. ‘Fhe
unit comes complete with aryvstals for one chan-
nel and dynamic microphone with coiled cord.

MANUFACTURERS' LITERATURE

WIRE & CABLE CATALOGUE
Belden Manufacturing Company has just re-
49 leased a new clectronic wire and cable cata-
logue, No. 864,

Thirty-five new numbers are introduced in the
publication including control cables. FEP Teflon
cables. paived cables, quads. and miniitture pre-
cision video cables. T he vest of the firm's line is
also pictured and deseribed in the catalogue,

CONDENSED GLOSSARY
5 International Resistance Company is offering
a "Condensed Glossarvy of Flectronies Termi-
nology™ as a service to the industry,

The pocketsized publication lists a total of 133
terms. Words that in lav language mean other
things are included, along with definitions of
computer types and vavious solid-state and other
devices,

MICROCIRCUIT KIT DATA
Corning Glass Works® Electronic Products Di-
5 vision has issued a fowr-page technical bulle-
tin which deseribes a kit ol microcircuits specifi-
cally designed tor evaluation testing.

The kit allows a designer to determine the
exact behavior of the company’s thinfilm tin
oxide resistors under his particular conditions of
usc. Hhastrations in the bulletin include photos

October, 1964

make it easy on yourself

See the direct answer—on only the
range-scale you want—automatically

Model 360
V O Matic

BURN-OUT PROOF
METER MOYEMENT

No Reading Errors!
No Multiplying!

Sensitivity 20,000 ohms per volt DC; 5000
ohms per volt AC. Accuracy +3% DC; +5%
AC; (full scale). DC Volts in 6 ranges
0-6000. AC Volts in 6 ranges 0-6000. AF
(Output) in 4 ranges 0-300 volts. DC Cur-
rentin 5 ranges 0-10 amps. Resistance in
4 ranges 0-100 megohms. Supplemental
ranges also provided on external overlay
meter scales. Meter movement protected
against extreme overload and burn-out.
Polarity reversing switch. Automatic ohms-
adjust control. Fuse-protected shunts. Mir-
rored scale. Complete with 1l-volt and
9-volt batteries, test leads, and easy-view-
ing stand. Batteries freshly packed
separately,

Just set the range switch, and only
the scale you want in the exact range
you want appears automatically. In-
dividual full-size wide-view scale for
each range—and only one range-scale
is visible at any one time. Readiag is
Net, $5995

clear, easy—and direct.

DYNAMATIC
375 VTVM

It’s automatic! See only the full scale you want
and read the exact answer—directly. No multi-
plying, Eliminates errors, Net, $8995

See Your BEK Bak MANUFACTURING C0O.

Distributor DIVISION OF DYNASCAN CORPORATION

ar Write for 1801 W. BELLE PLAINE AVE, + CHICAGD 13, ILL
Catalog Canada: Alas Sadic Corp., 50 Wingoid, Toronlo 13, Onl.
AFP21.N Ezxpart: Empire Esporters, 253 Broodway, Mew York 7, U 5. A,
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SAY YOU SAW IT IN
Electronics World

B.S. Degree in 36 months

Small professionallv-oriented colleve. Four-quarter
vear permits completion ot B.S. Degree in threc
Years, sammer attendance optional. Engrieerog:
Electrical (electronics or power option), Mechan-
ical, Civil, Chemical, Acronautical. Busimess Ad-
Znini\tmlinn: General Business, Accounting, Motor

Transport Administration, One-vear Dratting-
Desien Certificale program. Graduate pl >
outstandine, Founded 1884, HKich heritage, Ex-
L'(-vl[vm facalty. Small classes. 200-acre campus,
Well equipped labs, New library, Residence halls.
Modest costs, Enter Jan., March, June, Sept. For
(.fulu[o:.,' and View Book, write Director Gf Admis-
sions today.

7 TRI-STATE COLLEGE

16104 College Avenue =

BARGAIN

£

TY
HONTNG 2
SERVICEMEN!
Write for SENSATIONAL CATALOG
HENSHAW RADIO SUPPLY BRI

619 TROOST  MAMSAS CITT, MO.

7%

Angola, Indiana
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Blonder-
Tongue
UHF

converters
are

erformance-
proved

in 3 million
homes

Blonder-Tongue Labs. Inc.
g Alling Street, Newark, N.J,
CIRCLE NO. 162 ON READER SERVICE PAGE

Tuner covers 26-54 and 88-174 mMC
in eight overlapping bands with
good sensitivity. ldeal for use with
amplifier or Hi-Fi to listen to Air-
craft, CB, Fire, Police and other
signals in the VHF bands.

355A AM/FM TUNER $49%

Order today or sena for free catalog on full line
of converters and receivers for every application.

HUHN ELECTRONICS
CINCINNATI 17, OHIO

when it's time to think of college
you should read this

FREE CAREER BOOKLET
about electronics at

MILWAUKEE ms.220 L |
SCHOOL OF ENGINEERING-WM“EN?II
Dept. EW-1064, 1025 N. Milwaukee Street

Milwaukee, Wisconsin 53201

Tell me about an engineering career through
residence study in:

[ Electrical fields

and the schematic of the micrvocireuits in the kit.
Also shown are a general parameter lsting as
well as performance charts of typical thin-film
resistors,
CONTROL CATALOGUE
Centralab is offering an 8-page catalogne cov.

5 ering its “Fastach 1T control system. Listed
are all controls and accessories necessary for the
assembly of exact replacements for single, dual,
triple. and quad singleshaflt controls, dual con-
centric controls, and units with switches,

.-\])prr)xinmu'ly 98% of all exact-replacement
control applications are covered by the items
listed.

POWER OUTLET BOXES
Waber Electronics Inc. has issued an eight-
5 page brochure which lists its complete line of
pre-wired muster power control outlet boxes, All
of the power outlet boxes deseribed in the bro-
chure are vated at 15 amperes, 130 volts and cus-
tom units are also available 10 meet specific re-
quirements.
More than 109 units are described and
trated in brochure 564,

illus-

—_—

MICROWAVE DEVICES
Sylvania Electric Products Inc. is now offer-
5 ing a Iree booklet containing technical data
on all mictowave devices produced by the firm’s
Microwave Device Division.

The catalogue contains information on trav-
cling wave tubes, backward wave oscillators, mi-
crowave phototubes, gas lasers, Klystrons, magne-
trons, microwave diodes, rocket planar triodcs,
waterloads, and waveguide windows.

A rapid referencing system is used to cnable a
reader to locate any device readily.

INDUSTRIAL EQUIPMENT LINE
F. W. Bell, Inc. has issued a short-form,
55 4-page catalogue covering characteristics of
its line of six gaussmeters, three special probes,
six models of magnetic testing systems, a full line
of mintaturized Hall ellect devices, plus Hall ef-
fect multipliers and wattmeter transduocers.
Complete techmical details arve supplied on the
above product categories.

MINIATURIZED PAGING SYSTEM
Round Hill Associates has issued a pocket-
5 size brochure describing its miniaturized ra-
dio paging system for use in offices, stores, plants,
schools, construction sites and other similar appli-
cations,
The four-page publication pictures and  de-
scribes the system in operation and lists advan-
tages of the systeni.

PRECISION TRIMMERS/INDUCTORS
LRC Electronics, Inc. has issued a new cata-
57 logue illustrating a complete line of precision
trimmer capacitors and inductors. Electrical and
mechanical specifications along with dimensional
diagrams of each unit are included in this 16-page
publication.

SEMICONDUCTOR CATALOGUE
General Electric Company has issued a -0-
5 page catalogue which gives applications and
characteristic ratings on the firm’s line of more
than 1400 semiconductors.

Highlights include new silicon cconomy tran-
sistors. double heatsink diodes, silicon controlled
switches and reference amplifiers, active, discrete
functional devices, and a complete line of SCR's.

Catalogue 61010 includes information on inte-
grated circnits and wmilitary specifications.

DESIGNERS' DATA SHEETS
59 Motorola Semiconductor Products Inc. has

announced the availability of several series
of silicon switching transistors characterized for
Uworst-case” design conditions,

The Designers” Daa Sheer permits the design
engineer to design dranits fvom  information
presented on the data sheet. In order 1o do this,
the usual nypical curves. which provide some

WWW americanradiohistorv com

guidance to the engineer, have been supple
mented by limit curves which are directly ap-
plicable to “worst-case™ switching diranit design.
New annular silicon devices which are charac-
terized with designers” data inchude “n-p-n’ tvpes
ING252, 2N35238% and “pan-p” types 2N3241 and
—all high-current, high-speed  switching
and Tn-pen’otvpes 2N2369.0 2N35227 and
Cpenp”tonvpes 2N3248 and 2N3249 which are
high-speed, fow-current S\\'il(llillg units.

AUDIO CATALOGUES

Argos Products Company has issued two new
8 cutalogues: the fivst covers a tine of high-fi-
delity speaker systems while the second, available
to dealers and distributors, covers sound-system
equipment. This [2-page catalogue gives com-
prehensive information on portable, transistor
battery-powered sonnd-colinn paa. syseems: misic
and voice-tange sound colummns; as well as bafiles
with speakers.

TWO-WAY RADIO PRODUCTS

Decibel Products, Ine. is now oflering copies
8 of its catalogue covering two-way radio prod-
ucts. The listing includes omni-divecrional, bi-
directional, and uni-dirvectional  antennas i
frequency bands from 27 1o 470 me, as well as
duplexers, avity filters, coaxial cable assemblices,
and mounting hardware.

The catalogue has been designated No. 12.

CONNECTOR CAPABILITIES
ITT Cannon Llecwric Inc. has issued a 12-
8 page brochure derailing s capabilities in the
production of microminiatire connectors.

The publication illustrates the Girm's standard
microminimure conneaors as well as many special
conligurations that incorporate the company’s
“Micropin’/ Microsocket”  combination. A

PHOTO CREDITS

Page Credit
34 (top left), 35 (top left) ................. 1BM
34 (top right}................ Philco Corporation
34 (bottom), 54 {top}. ... . v i i RCA

Raobinow Engineering
.......... Farrington Mfg. Co.
.Weslinghouse Electric Corp.
......... Ampex Corporotion
Rosemount Engineering Co.
54 (center}. . ..General Radiotelephone Co.
54 (bottom).... Cadre Industries Corp.
58,59 ... Official Photo, FAA

Answers to Transients Quiz

(Appearing on page 76)
(A} 10 (F) 5
(B) 8 (G} 1
(C) 6 (H} 4
(D} 9 () 7
(E} 2 (J} 3

Answer to Electronics
Crosswords
{Appearing on page 87)
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ELECTRONICS

MARKET PLACE

COMMERCIAL RATE: For firms or individuals offering commercial products or services. 60¢ per word (including name and address). Minimum order $6.00. Payment
must accompany copy except when ads are placed by accredited advertising agencies. Frequency discount: 5% for 6 months; 10% for 12 months paid in advance.
READER RATE: For individuals with a personal item to buy or sell. 35¢ per word (including name and address). No Minimum! Payment must accompany copy.
GENERAL INFORMATION: First word in all ads set in bold caps at no extra charge. Additional words may be set in bold caps at 10¢ extra per word. All copy subject
to publisher's approval. Closing Date: 5th of the 2nd preceding month (for example, March issue closes January 5th). Send order and remittance to: Martin Lincoln,
ELECTRONICS WORLD, One Park Avenue. New York. New York 10016

FOR SALE

TRANSISTOR lIgnition coils, components, kits. Advice
Free. Anderson Engineering. Wrentham 5, Mass.

JUST starting in TV service? Write for free 32 page
catalog of service order books, invoices, job tickets,
phone message books, statements and file systems.
Oelrich Publications, 6556 W. Higgins Rd. Chicago,
111, 60656.

GOVERNMENT Surplus Receivers, Transmitters, Snoop-
erscopes, Parabolic Reflectors, Picture Catalog 10¢.
Meshna, Nahant, Mass.

TRANSISTORIZED Products importers catalog. $1.00.
Intercontinental. CPO 1717, Tokyo, Japan.

DIAGRAMS for repairing Radio—s $1.00. Television $2.50.
Give make model. Diagram Service, Box 1151 E, Man-
chester, Connecticut 06042.

INVESTIGATORS, free brochure, latest subminiature
electronic surveillance equipment. Ace Electronics,
11500-) NW 7th Ave., Miami 50, Fla.

CANADIANS—Giant Surplus Bargain Packed Catalogs.
Electronics. Hi-Fi, Shortwave, Amateur, Citizens Radio.
Rush $1.00 (Refunded). ETCO. Dept. Z, 464 McGill,
Montreal, Canada.

NEW transistor buried treasure, coin detectors. Kits, TAPE RECORDER & TELEVISION SALE. Latest mode's,
assembled models. $19.95 up. Free catalog. Relco, $10.00 above cost. Arkay Sales, 22-02 Riverside Ave.,
A-22, Box 10563, Houston 18, Texas. Medford Mass. 02155.

DIAGRAMS, service material, Radio, Telewision, $1.00.
Supreme Publications. 1760 Balsam, Highland Park,

WEBBER Labs. Transistorized converter kit $5.00. Two
models using car radio 30-50Mc or 100-200Mc, one

Mc spread. Easily constructed. Webber, 40 Morris,  !ll. 60035.

Lynn, Mass. LIGHT control. Dim, bright. Plugs in lamps, outlets.
COPYRIGHTED theory gravitation caused by pushing Uses house bulbs. $1.90 + 10¢. Walt. Weiler, Hunt-
radiation from stars. Important spaceage implica- ingdon, Penna.

tions" $1.00 refundable. Carnahan, 4407 Ave. H, HP 205G audio generator 375 VIVM 2568 Dumont
Austin, Texas. scope LCR bridge meters ARC xmitters. WE regulated

RESISTORS precision carbon-deposit. Guaranteed 1% power supplies GE CFIAC recorder Weston 432 Wait-
accuracy. Y2 watt 8¢. 1 watt 12¢ 2 watt 15¢. Rock meter, sonar gear. Sell, trade, want hi-fi equipment.
Distributing Co., 902 Corwin Road, Rochester 10, N.Y. Harry Johnson, 200 Woodmont, Johnstown, Pennsyl-
TRANSISTORS, SCR's, diodes, Nickel Cadmium batteries, ~ Yan'a-

meters, crystals, Components. Quality Guaranteed. RESISTORS, NEWEST TYPE METAL OXIDE FILM, V&, 14,
Send 10¢ for catalog. Electronic Components Co., %2, 1 watt $.07-§.12 each, 18-470,000 ohms RESISTOR

P.0. Box 2902, Baton Rouge, La. 70821. KITS, COPPER CIRCUIT BOARD, CAPACITORS, BATTERY
I T . MOTORS. HIGH BARRIER, TERMINAL BLOCKS, etc.
CONVERT any television to sensitive, big-screen osCil- i FARNSWORTH ELECTRONIC COMPONENTS, 88

loscope. Only minor changes required. No electronic Berkeley St.. Rochester 7. New York.

experience necessary. Illustrated plans, $2.00. Relco, L R
Box 10563. Houston 18, Texas. SALVAGE CIRCUIT BOARDS packed with dozens of tran-
£ ! = - sistors, diodes, miniature transformers, capacitors,
COMPLETE KNIFE catalog 25¢. Hunting, Pocket, Util-  aic agsortment “A" $5.00, “B” $4 00, “C’ $3.00, all
ity. Heartstone, Dept. ZD, Semeca Falls, New York.  gitferent, postpaid. ENGINEERING ASSOCIATES, 434
TV CAMERAS, transmitters, converters, etc. Lowest  Patersom Road, Dayton, Ohio 45419
factory prices. Catalog 10¢. Vanguard, 190-48 99th METERS—Surplus, new, used, panel and portable. Send
Ave., Hollis, N.Y. 11423. for list. Hanchett, Box 1898, Riverside, California.
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0-1 MA ({Arbitrary
Scale) ... ... $3.95 ea.

a-
AC volts ©0-2: 3: 5: 10: 0-150 VAC 3"
15: 255 or 50.%2.75 ea. Rd. %4.95 ea.
DC-MA 0-250. 150 0-1 MA (Arbitrary
r .$4.95 ca. Sca -$3.95 ea.
DC Volts 300 . $5.95 ea. 0-150 VDC ‘Weston
MA O- 150 $3.00 ca. {dual scate) .%4.9
DC Volts 0-2 0-150 vDC 4.7
200, 300 or 500 $4.95 ca. 0-20 MA DC $3.9
7

a.

3"
-1 3.
930, WDC -+ 35,25 €A | o.75 voe $3.95 ca.

DC $3,95 ea, | 70T VR e e
ROU“ND 4157

2
0-200 VAC . . $4.49 ea. | 0-50 vDC 14 SC"IIOS I)asrc
4S5 meter 0-9 $3.75 ca. 0-1 MADC

MONTHLY SPECIALS

Solenoid Guardian No. 16AC 115 VAC —2 Ib. pull
1.79 ¢a. 12 tor 2000

Spectrum_ Analyzer Vectron SA-20 w’'s Band Plu;z In
Model =20-§ . ......... 25.00
Dumont =322 Scope dual heam DC or AC counlod

excCellent condition wlth manual $369.00
SCR 70PRV-7 Amps. tested . $75 100
Switch DPST Rust proof SA 125V II(‘W .. 12 for $4 50
Germanium Diotes. .. Computer tyne—ss 00
Micro Switches V3-1 SPDT . . .. ... $2.19
Micro Swirtches I15Mt SPDT . .4 1.75

Transformer 110V PRI 1100 VCT—400 MA ..3.95
ASSORTED RELAYS—QUANTITIES
WRITE FOR PRICES.

All Shipments FOB NYC
ADVANCE ELECTRONICS
79 Cortlandt St.. New York 7, N.Y. RE 2-0270

H
CRCLE NQ. .52 ONM REZADEIR SERVICE PAGE
Cerober, Vvid

M 1 C R O SINCE 1957 | C R O!

EVERY DEAL A FAIR DEAL

LARGE, SELECT STOCK! DEPENDAEBLE, FAST SERVICE!

SPECIAL PURPOSE

& Every tuhe tested in our own lahoratory for mutual conductan
ite
LAy Y ?Arl‘g ;.Iu1r1ntu: FREE replacement for one year of any tube purchased and INJUSTRIAL
from us which fails to function efficicntly under any or ali oberating TUBES
w conditions. Prompt refunds on any defoctive merchandise
ad ® Advertised tubes not necessarily new, but may b Noclrlcﬂ y per AT SPECIAL SAVINGS
fect factary scconds or used tuhes—cach clearly so mark
2 . baz7 6WBGT Tyne Price  Typs Prire
= T 6X4 2 q Az i
= 1A7GT hed x5 872A $6.05 @ OAZ S 1_0
o i Fz(é'l' r.c r. 6X8 .80 0A3 il
H 6Y o
iHSGT écpec 7A4 XXL 75 0Ad ]
LLs b2 7AS
= Vih f-:._r.?/ 7A6 120 | 082 e
Ina 30 | 0B3 I
= 30 | 0C3 all
= o | 0D3 !
w I w0 | 2p2s 5
— | LeF ] 2E20 1.5
S 73 | axisoa
El AR+ i New  18.00
= . | ARGy 1.5
- , GIIWA (¥
[~ ™ fﬂr it ; "y
ASSTD e
ad in
m HIGB
- TUBE I TED P 4
= ANY 30| 250TL
)] 1.
= .
o= 0 1IA New 5000
= (95 | 8 2.3l
= G116 2.4 "B 7.00
% fit 54 2.75 32 ]
| 6201 1.00 124 350
6Y00 103 GhA 243

EXTRA SPECIALS
612 volt VIB 84¢
fy 1z volt New VIB $1.49
50 watt 25K Spraguc Resistors 30¢

P.0. Box 55 Park Sta. WRITE DEPT.EEERFOR 0UR FREE
ELECTRON TUBE CO. Patersond, N.J. [LOMPLETE usr OF TURES &
‘SPECIAL PURPDSE TUBES

Mot Gomnected With ASY | ALL TUBES SENT POSTAGE PAID. Please semd 35¢ handling for orders mnder 35. Samd
Other Mail Order Tabe Co. | 25% dep. en C.0.D. erders. Send appron. postage om Canadian amd fervign onders.

CIRCLE NO. 198 ON READER SERVICE PAGE
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il{(,‘/\ BTA.il. IKW Broadcast Tranwnitter $650.

mitter 1.2NMC AM 350W

..... 0.

TUBE and vibrator tester. Shell model 102, self-service,
one knob control, 8 inch meter, 102 sockets. Tester
panel only with chart. $14.95. Used, very good condi-
tion. f.0.b. Indianapolis. John Kirby, 3606 Delmar Road,
Indianapolis, !ndiana 46220.

l BRAND NEW RCA ET.10 Communications 1;. s I
0

SI'ECIAL ls 323/UR Frey. Mtr 20-38y MC
002 % Ac $195

PRINTED CIRCUIT BOARDS. High Quality, Fast Delivery,
Free Catalog and Sample. Lehighton Electronics, Box
281, Lehighton, Pa. 18235.

SKW Auto Tome Trpnsmitter
I-lete sets of shares $LOW

COLEINS  231D-2
4.26G0 MO watt

1HI' 6DRB Sig. Gen. 10MC.-400Me,
G.R. Uit Oseill’s 12118 5 to 50me.
3 . 10ey to lome,

like new.$ 595.00
New . 210.00

300.00

99.00
325.00
295.00

HI> 2127 Pulse Generator, Exccellent ... ..

HI' 2005 AG

udio Generator, Excellent ...
. H00me to 100me,

Measuremoents € “ll’ 31 Intermodulation
Moniter. New oo Lo 150.00

limpire In nees nm rdhand N-tal mixe
() < I1z2ome to 1700me.

495.00

90.00

s

N370C, New, $30.00. 1P § 62.50
Close-oul Tod £t of RG-11A/U. PL-25

vl New 5 3.50
SPECIAL PRD T1UO0A 3dbh, Attenuator . 22.50
PR 3090 Ndaptor. NEW L0 oo 22.50
PR 1308 Gdb, Attenmator ... ... L. .. 25.00
Ho 1" 030 Probe T, Connector 20.00

ANVTTHRAL 14 Mlike Simulator
AN TUKH-T

Totke big Counter . ... 290.00
. Gen TOKe-30Me.
¢ Sweep Oscillator ...
ACADPR sig Gene
TR1AT /D x
Bo-ing:n
RBallentine ¢
Hewlete 1
TS-017 Anualyzer for TTP ., ..., ..
Dumonl 321 Scopes ... ..
NP0 JN-G 10 Ke-54me/s ... ..
Tekiromx H11AD
HP SO0 VTVAL .

1800.00
75.00
675.00
125.00
99.00
120.00
175.00
245.00
450.00
375.00
160.00
210.00
150.00

BT Sig

meter 5-100me 225.00
P 200D Audio Gen. ... .. ..., 95.00
Bird 634 VHF Wattmeter ... ... .. PP 150.00
HP 415A SW1 ..o oo 130.00

$100.00 WEEKLY Spare Time selling Banshee TS-30
Transistor Ignition Systems and Coils. Big Demand.
Free money making Brochure. Slep Electronics, Draw-
er, 178ZD-EW Ellenton, Fla. 33532.

ELECTRONICS ENGINEERING
AND INSTRUCTION

FCC LICENSE 1n six weeks. First class radio telephone.
Results guaranteed. Elkins Radio School, 2603C, In-
wood, Dallas, Texas.

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.

HIGHLY-EFFECTIVE home study review for FCC com-
mercial phone exams. Free Literature! Cook’s School
of Electronics, Box 10682, Pittsburgh, Pa. 15235 (Es-
tablished 1945. Jackson, Miss.)

REI First Class Radio Telephane License in (5) weeks
Guaranteed. Tuition $295.00, Job placement free.
Radio Engineering institute, 1336 Main Street, Sara-
sota, Florida.

DRAFTING, Blueprint reading, schematics. Send $2.00
first lesson. Complete home course $25.00. Prior inc.,
23-09 169 St.. Whitestone 57. N. Y.

WANTED: BUY OR TRADE: I'IHC: SRt 2
APR 9 SG-1, 2, 13/ARN: ARM-3: 1T 368

nBe-610, - XR" ete.
4178 Park Ave.

SPACE Bronx, N. Y
ELECTRONICS (212) c 9-0300

_CIRCLE NO. 221 ON READER SERVICE PAGE

“ ”
TAB”, SILICON 750MA* DIODES  roctony
*NEWEST TYPE! LOW LEAKAGE cud.!
Piv/Rms Piv/Rms Plv/Rms Piv/Rms
50/35 100/70 200/140 300/210
--P—IV/_Rm_s'- '?ﬁ?zﬁ_ _pmﬁs— '_P.v—ums_
400/280 5004350 500/420 7004/490
- -2 . .40
Plv/Rms =i Plv/Rms _—_ ._Pn//mns_
900/530 1000/700 1100/770

800/560
.48

ALL TESTS AC & DC & FWD & LOAD'

D.C. Power Supply: outpul 330&165VDC @ 150
Ma. Tnpt 115v/60 to 8o cvs. Cascd! Special $5

SILICON POWER DIODES STUDS & P.F.*

(o9} SOPiv 100Piv 1S0Piv 200Piv
AMPS 35Rms 70Rms 10SRmMs 140Rms
3 .12 .18 22 .30
12 .40 .60 .70 85
18% .25 .45 .60 85
35 -85 1.10 1.40 1.60
100 1.75 2.15 .50 3.10
__24&_ _4.50 5.70___ 6.90 8.40
D.C. 300Piv 400Piv SODPW 600Piv
AMPS ?lORmS 280RmMS 350Rms 420RMS
-4 .45 50 .60
12 1.00 1.25 1.40 i.55
18%* 1.00 1.30 Quory Query
35 2.25 2.50 2.85 3.40
100 3.75 4.60 5.65 l 8.00
240 | t6.50 24.50 Query Query
Sil. Pressfit 18A upto 100 Piv ........ 4 for $1
Micro or MuSwitch CSD 35Amn/AC-DC 3 for $1

“TAB" % SCR's # TRANSISTORS « DIGDES!!!

Full Leads Factory Tested & Gtd! U.S.A. Mfg.
PNP s0watt/154mp HiPower TO36 Pckg!
2N441, 442. 277, 278, DSS01 up to
80 yolts 1vCBO 51.25 @, 5 for $5

278 . 174 up to BOV $3 @ 2 for $5.
pnwmwmn 3A-2N155,156,235,242.254.
255, 256. 257, 301, 351: €35 @, 4 for $1
PNP/Siznal up to 350MW TOS5., ¢25 @, 6 for $1
NPN/Signal IF. RF, 0SC. TO5, OVS. ¢25 @, 6 for 51
PNP 2NG70/3DDMW c35 @,
PNP 2N671 ‘1Watt €50 @ 3
Silicon PNP TOS & T018. Pcig €25 @
T036, TO3 Pckg Mica Mtg Hit 5 for
Power Heat Sink Finned 80 Sq $1.25 @ 5 for $5

1
.Sfor %t

3Amp /TO3 'Pwr Transistors Untested! ....10 for $1
Stabistor Diodes up to one watt . .. ....5 for $1
Silicon Diodes 35Amp Studs Untested ......3 for $1
Silicon Diodes epoxy’/750Ma Untested ... .25 for $1
rony 4/51. 1h39 3/%1, LO4u 2/51 1041 $1
B8, 539, 540/3 Amp ... .. ... 2 for $1
Zener 50/60V Auto urmtmn . . $1
100V Auto Ignition Transistor . ... 83
Kit Zemers 100 Mw to 10W Asstd 3 for $1

'‘SCR'" SILICON CONTROLLED RECTIFIERS!

PRV 7A 164 25A PRV 7A 16A 25A
25 .50 .85 1.20 | 250 2.40 2.75 3.20
50 .85 1.20 1.40 | 300 2,70 3.20 3.60

100 1.35 1.80 2,20 | 400 3.2s5 3.60 4.25

150 1.65 2.20 2.70 | 500 4.00 4.45 4.90

200 1.85 2.50 3.00 | 600 4.50 5.15 5.65

TERMS: Money Back Guarantee!
Our 18th year $2 Min. order
F.0.B. N.Y.C. Add shp" charges
or for C.0.D. 257, Dcp. Prices

shown subject to chang

111-wO, Liberty St., N. Y,

Send 25¢ Phone: REctor 2-6245 for ‘Catalog

CIRCLE NO. 225 ON READER SERVICE PAGE
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TAPE AND RECORDERS

RENT
iabels—-i:ee brochure. Stereo-Parti,
race Way, Santa Rosa, California.

SAVE 30-60% Stereo music on tape. Free bargain cat-
alog, blank tape/recorders/Norelco speakers. Saxitone,
1776 Columbia Road, Washington, D.C.

RENT 4-TRACh STEREO TAPES—When you narrow 1t
dewn it has to be TRIMOR—Goodbye to partial satis-
faction—3Service and Dependability our keynote—ALL
LABELS and TITLES—No Depcsit—Postpaid both ways.
‘Write for FREE BROCHURE and TAPE CATALOG. TRIMOR
Company, Dept. TR, P.O. Box 748, Flushing, New York
11232,

TAPEMATES MAKES AVAILABLE TO YCU—ALL 4-TRACK
STEREC TAPES—ALL LABELS—POSTPAID TO YOUR DOOR
—AT 40° COMBINED SAVINGS. FOR FREE BROCHURE
WRITE TAPEMATES CLUB, 5280-E W. PICO BLVD., LOS
ANGELES, CALIF. 90019.

WINDSOR Tape Club members HEAR BEFORE THEY BUY.
Free “'samplers’” of new releases. Save on tape pur-
chases.-—All major labels. Free brochure. Windsor Tape
Club. Dept. E, Windsor, Calif.

BEFORE renting Stereo Tapes try us. Postpaid both
ways—no deposit—immediate delivery. Quality—De-
pendability — Service — Satisfaction — prevail here. If
you've heen dissatisfied in the past, your initial order
will prove this is no idle boast. Free Catalog. Gold
Coast Tape Library, Box 2262, Paim Village Station.
Hialeah, Fla. 33012.

SOUND effects. Montages portray harbor-foghorn,
street scenes, camping, many others. Stereo tape,
$5.00. Specify tracks. Sountage, Box 176, Levittown,
New York 11756.

Slereo Tapes—aver 2.500 Different—all major
1616—E. W, Ter-

SCOTCH recording tape at big discounts. Brookline
Electronics, 2831 West 23rd St., Brooklyn, New York
11224

MYLAR, Sarkes Tarzian Galaxie 1800’/1.69. Free com-
ponents, tape catalog. Pofe, 1716-E Northfield,
Muncie, Indiana.

PLANS AND KITS

BUILD your own inexpensive microfilm system. Plans
$2.00. Microfilm, Box 23, Oakcreek, Wisc. 53154.

RECORDS

DISCOUNT Records, All Labels—Free Details. Write

Cliff House, Box 42E, Utica, N.Y.

Wwww americanradiohistorv com
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Spotty

HANDY
SPOTLIGHT
FOR AUTOS
TRUCKS and :

BOATS

..3;}'}

| Universal Plug

Fits both 6 volt and
! 12 volt cigarette
lighter sockets—
bulb interchangeable

N\

MOTOR REPAIRS

s
WAL

@ Spotty throws a wide,
medium and direct beam.
Back of light has red glow.

® Cord reel is built in to

ROAD LIGHT .
store cord when not in use.
NL ° }Jniversal plug fits snugly
A% into handle when not in use.
ek ® Adjustable stand for setting
\/\J'.Lc_ up on highway. S

SIGNAL LIGHT ® Spotty is always ready to

use . . . no batteries to
P run down or wear out . ..
i\}j‘g‘gﬁ@ﬂ' just plug into cigarette -
Y lighter. '
- ® Comes complete with wire
to reach all parts of car.
SPOT LIGHT ® Consumes minimum current.

CONSUMER SERVICE COMPANY
160 Mercer St., New York, N. Y. 10012

Enclosed is $ . for Spottys
at $3.50 ea. plus 25 cents ea. for postage and
handling. (N. Y. C. residents please add 49 sales
tax.) Foreign orders $1.00 additional.

Name J
(PLEASE PRI
Address .. ..
City .. ....... State.. .. ZipCode .. .. ...

Sorry—No charges or C.0.D. orders. EW-104

ELECTRONICS WORLD
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SCR-625 MINE DETECTOR IMPORTERS — EXPORTERS 5 Frﬁrsogi tEcs;g)[facTRANSCEIVER

Complete portable outfit in origi $3250 .
nal king, with accessorie 2 % -
etk Al ol e of ELECTRONIC EQUIPMENT a3 1
Brand New
codr on hum |>;|nll 120050
me. itizens 3 5
S . BTN A e M T
We specialize in the export 60 me. teleyision evperic
LS d me. 13
VICTOREEN RADIATION DETECTOR of military surplus electronic worth
$225 Model 306 BRANID NEW, actual value equlpment: WE B:‘EIVI:D I‘"
$49.50 SPECIAL, WHILE THEY LAST i £ A e 5 5 .
® All at LOWEST PREVAILING PRICES. A s 2 ‘{‘(;’,\";,\‘,l”‘ 613 with ubes, loss power

Smpping weight 25 Ih-.

N e R e R
5 ” ® In addition to items shown on this page,
Liﬁ FREQUENCY REETER we have in stock or can obtain for export paéukﬁ'&y"aa"}{’:;"fmnlli

5 e and domestic customers, military electronic Comrplete Set of 10 Plu"s”
Crostal tihraterd fulated. Heterodyne, 125 KC .
Lo a0 b e Ty “1'”‘ o G G 7'9 5\0 equipment made for World War I, Korean CEneel ECH
xonnélr(:uuml‘ucke dew ottt War, and later. We maintain one of the SPECIAL “PACKAGE" OFFER:
G wi[‘}) mh’é\, Meter G0 d largest stocks of Government Electronic .B(‘;wil ,”T;“x]?”'( Bu‘\x\l)]\])!\\l)l({l and all accessorivs
tion hook, Exc. Used, cl E Surplus Equipment in Americal Winle ~torhs Last I $29.50
‘ BC-221 FREQUENCY METER IF._ YOU DON'T SEE WHAT YOU WANT BC-344 RECEIVER. 150-1500 Kc.,
Ml Equipped with original calihration charts. 125 Kc to HERE, WRITE US YOUR NEEDS. WE'LL continuous t‘“”“ . 4-band. far 115 V
20.000 Kc with crystal check points in all ranges. QUOTE ON ARNY GOV'T SURPLUS EQUIP 60 Cycle AC. cllent used. perfect $79 50
Excel. Used wncn grl;.!ln[?l (l:Jqlgllprat.o,‘ Book. Crystal, MENT YOU SEE ADVERTISED ANYWHERE. working order. complete with tubes. 0
n_nul nlll tah‘les $Dé CKE o  ed pUR Write or call today for our low LOW BC-342 RECEIVER. 1 » to 138 }e. A
Unmodulated 5 Muodulate ....P.U.R. PRICE, and SPEEDY DELIVERY FROM Orilv_ Like New. complete with nl] $79 50
B8C-221 1000 Kc Crystal Reand New. .. ..., . $8.95 STOCK! T Ty .
BC221 FREQ. METER CASE, aluminum. with 1olt, - _— M . BC-348 SUPERHET RECEIVER 200 to 500 Ko
rerr SupbIv. Shock mounted. BRAND N LW $2.95 All packing and shipping is made directly and 1 » to 1800 e, Voice Tone, CW. Self-con-
from our own warehouse in NYC to give tammed dynamotor for 24 V DC. Excec. Used,
BC-906 REQ METER SPECIAL you substantial savings in handling costs! Checlied out

Ccavity Lpe 145 1o 2 . Complete with antenna.

Manual and oryrinal oo ..nmn cliirts in-
cluded, BRAND NEW. OUR LOW PRICE $ 388

LORAN APN-4 1544 BC-683 FM RECEIVER. 27 to 38.9 Mc., Com-
E‘Lfl FINE QUALITY ; WE BUY FOR cASH 3 (]’)J‘IJetteir\l\'l\t\_lz)':";_]:ntr?l)oo)f] exc. uscd. Checked $4950
NAVIGATIONAL EQUIPMENT : your surplus Military Electronic Equipment 2 e I;ECEIVER -
Determme exact geog(rjaphlc position ?ftyom“boal} b4 WRITE—WIRE—PHONE s O O L e complete v i
or plane. Indicator and receiver complele with a o TN YN ) Ot e il e aave . $ 3.1s5
‘ tubes and crystal. s = :]\g \!jo]\‘\'e\rT jt-‘]“f"'\ Jor above. wired ... .$12.95
INDICATOR 1D-6B/APN-4, and RECEIVER $ggeg(/] AN/ARN-7 RECEIVER Power Supnle NEW Lo $ s.50
APN 4. comnplete with {ubes. Exc. Used. Froruu-n‘cy‘ r:"ml"olluo Kc to 1750 Kc ||: 4 pands. )Anr-
NEWT TP e a o a5 above ThTTERG T o A, S $5550
to nperate same as APN4-B for improved perform- T e ey P : BC1206-C BEACON RECEIVER
ANCE oot er et NEW $88. 52 195 to 420 Kec. made by
Shock Mount for above .............. ... $2.9 AN/APR-4Y FM & AM RADIO RECEIVER sitczhézl - ﬁarggn_lsv\g,;(ks |°F“
TNVERTER POWER SUPPLY for above APN-4. INPL IIT High precision lab instrument, sutable for e e O
24 V DC. GUTPUT: 115 V AC, 800 CYC|8§$25‘E§S monitoring and measuring frequency and relative a7 x 4" x 6". Wt. 4 $ l 0 95
NeW e signal strength of S|gna|s from 38 te 4000 Mc,, Ibs. LIKE NEW .
12 Volt Tnverter Power supply tor above APN 4 in 5 tuning ur;;t ranges. For 1|10 V 60 cycle AC USED, « lubes $4.95
operation, b n power su
W(‘ carry & complete line of replacement pnrts an(l LII)KEr NEW, SLIJ;;IEC;[ALD _______ D.D'¥ _____ $79.50
oo soros far ahove TN, TNAIT. IN-Ts. TN-19 and TNGS 234-258 MC RECEIVER AN/ARR- 2
LORAN R-65/APN‘9 RECEIVER Tunir Units tor ahove | Sty ol 1 BRIND  NEW 11-tube UHE Tunabil Iteveiv,

sehomatie.s Oy a few al Im\; uv $888
Cutnplens with b t .95

& INDICATOR

SCR 522 2. METER TRANSMITTER- RECEIVER

Used in ships and aircraft. Deter- pg=somem. SEVHE iRy ceiv 5 Me. ARB CRV 46151 NAVY AIRCIRAFIT”I;!AD(IIO RECEIVER
- ~o N1 ‘ 3 (et it o RN N ' g 3, G50 146
mines position by radio signais from N ‘."‘ Aoy et ""‘DL ", pking e e ash e, setibe super with Tor il and
known xmitters. Accurate to within met 1l eaee, LIKE NLW? PUR Yemnte tmong. benud change Conpl nu 3950
1°, of distance. Complete with SUCIALLY PRICEDY © o e i e e e e e o VLR W ',]y\ tube~ e «iln motay ke new 5ooaa -
A~ Above, Drand new L.
tubes and crystal. IN LIKE NEW Con- SCR522 as aliove. oxe. used ... oo .r. .. $32.50 e T TEG v G red LD

IO oo e e . e e
Used, wilh all parts, less tubes, g;’ysial $29 50 AN ART'IS IOO-WATT XMTR ARC-3 RECEIVER!

?S\‘;E\:’(\TSE"R POWERSUPPLonr above APN-9. INPUT: 11 CHANNELS GG X O P e g $21.50
24V DC. QUTPUT: 115V AC. 800 cy. Like New $22.50 Crastal-controlied 17-tuhe superne, {uncs from 100
2V. Power supply for APN-9, Tike New FUK T A E R N e R i R
12-V. Power Supply for i volt power lnput ubes: 5 :
Shock Mount for above .................. $2.95 2t018.1 MC igggr; 131- 2s07. 5001, 1-12H6. 2-12SN7.
Circuit diagram and connecting plugs available. 110 V A.C. Power Supnly Kit for above 15.00
We carry a complete hme of replacement parts and $ 79 Factory Wired and Tested . . . .. . . . ..., 9.95
acceccorics for above EXC. ARC_3 TRANSMITTER

B e USED
Companion unit for anove tunes 100 to 156 MC on

any 8 pre-selected channels. 9 tubes, crystal con-
trolled, provides tone and voice modulation. 28V

APN-12 3-INCH SCOPE

comnlete with Tubes

Has ertical and_horizontal sweep ,

with Vvocus and intensity controls, ; OC Powcr input. Complete with all $ 95

coaxial antenna changeover motor, Famous Collins  Autotune Aireiaft Trm-miter. AN Tulies: 3-6V6. 2-832A. 1-12SH7. 1-6J5-

Compicte with 11 tubes and 3JP1 LWL MOW L Od ek change to o anv af ten proser choane 2-€L6. Exc. Used

SR Tubr. For 115 V. 400 Cycw Ac nels or manual tuning. Specch amplifier elipper uses Like new condition ... $28.50

Sha 35"V BE, Shreul diae $14. b er e R Geihti i ARC-3 PUSHBUTTON CONTROL BOX $5.95

gram included, LIKE NE unte VEO. By al  eonlialed el -hx my o —— I
PPSITs mmlul e 51 i final up to o class T —— =

S100AP PE. oxc. uscd. 1Ke new, A fee Salm huv ar our low price

TN tubes, e \ms ol I tube -+ ... $42.50 AN ART-13 XmTR . as Anove, n LIKE NEW $89.50 SCR-274 COMMAND EQUIPMENT

A% above, BRAND NEW o e oee e $69.50 condition, with all tubes and crystat. ... ... - ALL COMPLETE WITH TUBES Like
06 L S 708 Bescription Used NEW

H ow Freq. 5 B i3 mechiar 190-550 KC $14.7% s18.um
BC-929 3-Inch Scepe, with all tubes, 24V Dynamator for ART-13. 11.95 BC-454 Roceiver 3-6 MG 19750

BRAND NEW ...t eaa e $14.95 We carry a complete line of spare parts for above. BC-«55 Receiver -9 MC 13'-:-:. 19. 54

Conversion instructions, with diagram, for 100 V chqe [Receiver 1500 11\0 o Felys \\234 4l
s nt W T nI 1 e .95
AC qperation ... ... $.65 i'5'fo 3 MC. Recoiver Brand New. $19,95

UES: xcellen
Output Used

TS-16/APN TEST SET Type Input 110 VoIt AC Power supnl Wit for all 274-N ar
o . JE— DM-32A 28V 1.1A 250V_.0SA 2.45 4.35 AT 5 leqoivers . Col AT $.8.95
For aligning _:mxl fhl]!l)l.’]l\nn ol DM-33A 28V 5A 575V .16A ar, Py tructions -9
y:;uhf) B _xlw__tt'_|~. Ma : \wlu\(.-nl(._m 28V 7A 540V .25A 4.4S 7.50 }-acmry wired. tested. ready to onnrnte .%12.50
e e e i OM-34D 12V 2A 220V .080A 4.15  5.50 SPLINED TUNING KNOB T = 1~ . Al
and bhandwidth of tran-mitter DM-35 12V 625V .225A — 19.50 “'.“.“ L(I)h Fits ¢ .453. RC-47 74 and 49¢
Auttio-oscitiator wages B0 L oS 2BV T A 220V oEoA 105 2.5 Siove. Onl
o 2] in 5 5 R
(()nlnl(‘(( w lH\ tuh CONnes (\lll! cables . Tran-mitter. Brap 1 New : $12.95
instronction ~summarv. BRAND NEW $19 95 DM-92 28V 234 Slllséllcggég/s — 12.50 B? 1L5:.17| TE&NSTI!T:,E-?[ [4 1‘;)11\\11 \'1'\\"] 13 $10 75
DM-43 28V 23A 925V .220A Take Nen 57.9
460V ,185A J— 7.95 131 . TRANSMITTER—3.3 to 7 Me. Compilats :v!
EE-8 FIELD PHONES DE RN Y E— all Tibs_yued vy stal $12 95
DM-53A 28V 1.4A 220V .080A 3.7S 5.45 lm\\n \l-\\ . 4

Checked out. perfect working or-
der. (‘omg)lete with all parts. Excel-
lent Condition.

LIKE NEW! Each ....... $1450

BC.69G TRANSMITTER 1 | 3 Co n]-le(e \\Iﬂl $‘I] 95
1 - \ (l\\h’ll I.ike New |
NEW 5.95

i to u
W NCER S \Il—\Rll I»I)R ALOVE

PE-73C 28V 20A 1000V .350A
PE-86 28V 1.25A 250V .050A

DM-37 DYNAMOTOR Input 2 v De
nit i BRAND W

MICROPHONES Ch_el::ked Out, Perfect

16-34A CODE KEYER ATIC DIAGRAMS ' LA S
4 on this page. cach 3 . (Brand New $7.95
?é‘;::‘:;:c‘gsmggdea::ggt‘?c‘écsi;‘:’r::ité Please include 25% Deposit with order—Balance “ Yike New $5.75
recorded on paper tape. By use C.0.D., or Remittance in Full. 50¢ Handling Charges
of built-in speaker. provides on all orders under $5.00. All shipments F.0.B. Our HERDPHONES Checked Out, Perlect
code-practice signals to one or Warehouse. N.Y.C. All Merchandise subject to Prior Lik] Description Xic Bgéx[)
RO R E AR L Sale and Price Change. HS-23  Hish Impedance .79 . $4.95
‘ HS.33—Low Impedance .. 3.15.. 5.4
Like HS-30. .. .tow Imp. (featherwt.). .. .90. . 1.65
lTestNeilw' G & G RADIO SUPPLY CO. H-16 U .. High tmp. {2 units) 3.75..  7.95
Telephone: CO 7-860S TELEPHONICS—600 ohm Low Impedance HEAD-
Set of 15 Reels. ™ol G L CLOE - SETS. BRAND NEW. PER PAIR $3.95
ractice I, L BRAND_NEW, CD-307A Cords, with PL55 plug and JK26 Jack .99
onEa ki Utk 77 leonard Si. New York 13, N. Y. Earohone Cushions for above—oair .50
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QUANTITY TUBE BUYERS [QEfTNTITY0: 2" GREGORY ELECTRONICS

age
- Reconditioned FM
WHY PAY MORE? LOW, LOW quotes: all components and recorders. Hi-Fi,
a

Roslyn 9, Penna. 2'wa Radio savin
y gs
“ i1l Not Be Und 1d” prices. 15-d -back —
nad-'el‘s n"alit, BHA"D "E“ gtﬁiavr‘\l{ee. 0Twoe-?yez:‘r ?/\::?rant)?.nliiscmalgg.né(fjnoetgtigrfs THIS S A PARTIAL LIST

HI-FI Components, Tape Recorders, at guaranteed
TuBEs Free. Hi-Fidelity Center, 1797 (L) 1st Avenue, N.Y WRITE FOR NEW FALL '64

N.Y. 10028 T E-X-P-A-N-D-E-D CATALOG

HI-FI components, tape recorders, sleep learn equip-
ment, tapes. Unusual Values. Free Catalog. Dressner,
1523 Jericho Turnpike, New Hyde Park 10, N.Y.

FREE! Send for money saving stereo catalog #E10W

#LINK 2210

and lowest quotations on your individual component, : : - 150-170mc
tape recorder or system requirements. Electronic RS Eﬁ
Values, Inc. 200 West 20th Street, N.Y., N.Y. 10011. L e T
FREE_ L0 Vol "M S05m G098 008 | | i vy s, Compiers e
N sorics, less crystials an antenna. ..
. nFF BOTTOM'" prices on NAME BRAND amplifiers—tuners— Add $15 for cyrvqtals and tuning of thveorecel\'er
Your Choice taperecorders—speakers—FRANCHISED—59 YEARS IN only. Makes an ideal monitor receiver. Same unit
*Mirs. Sug. list price BUSINESS. Write for this month’s specials—NOw! | [ ‘ithout accessories. 12 volt............. $25
183-1 G3 Rabsons 57th St., Inc., Dept. 569, 119 W. 57th St,, Fgp e . . S

1 year GUARANTEE

New York, New York 10019.
Tubes branded — boxed

1K3-1J3

Rad-Tel .
with the Type Price | Type Price | Type Price SERVICE
purchase of 022 .79 |6BE6 55 [12AT7 76 REPAIRS AND S
every 183 79 | 68G6 170 [124U7 6}

1R5 .77 | 6BQ6 .12 | 124V6 .41

10 TUBES S ot = et TV Tuners Rebuilt and Aligned per manufacturers spe- !
i cification. Only $9.50. Any Make UHF or VHF. We ship Ny
3cB6 56 5CB6 5512487 631 | oon Ninety day written guarantee. Ship complete with MOTOROLA 450-470mc

SEND FOR vs 63 6CG7 61 |12Bas 50| | tybes or write for free mailing kit and dealer brochure. Ty T

. complete with all accessolles

TUBE CIRCULAR ot Z?:" L0026 53] | JW Electronics. Box 51B. Bloomington, Indiana. less crystals and antenna .............. so8
TYPES Su8  e|eks 63 |12si6 56| | RCA Test Equipment, Authorized Repair & Calibration Same unit less accessories .............. $68

WITH 600 TYPE Y3 .4 Center. Nationwide. Edwin Bohr/Electronics, Box 4457 T44A6, 6/12 volts. complete with all accessor-
6AF4 101|654 52 |12BY7? 77 Chatt ’00 Te e ce 37415 t ' ies, less crystals and antenna $108

6aLs 47 | 6SN7 65 | 258061 17 attanooga, nness . Same unit less accessories . ....... ... ... $78

) 6AM8 .78 | 678 .85 25L6 .57 | TELEVISION Tuners—Rebuilt, Air Tested $9.00 Plus T44A6A. 6/12 volts. complete with all acces-

TERMS: 25% deposit onall  cuqs 53 |6us 83 (355 51| | Shipping. Guaranteed. Texas Tuners, Box 222, Robert sories. less crystals and antenna .. ...... $128
orders, balance COD. Orders  gaus 85 [6v6 .54 [35w3 42| || oo Texas 76945, ! ' Same unit less accessories . ............. $98

under $5 add $1 handling 6AUB .52 J6wWd .61 [35Z5 60
charge plus postage. Orders  gave ,41 6X8 .80 |50C5 53
over $5 plus postage 6AX4 7JAU7 .65 | 50L6

MAGAZINES

FOR sale; 168 Radio Electronics Magazines from Janu-

Dept. EW 55 CHAMBERS ST., NEWARK, N. . 07105 ary 1949 to December 1963, all for $45.00; A. Lago, 92
CIRCLE NO. 207 ON READER SERVICE PAGE | Andrew Street, Bayonne, N.J.

CLASSIFIED ADVERTISING ORDER FORM I

Please refer to heading on first page of this section for complete data concerning

30-50me
. MOBILES

A t GE 2-Piece Unit—$6 volt or 12 volt

terms, frequency discounts, closing dates, etc. O DRI OWESOST OCEEDE S OmCIREEISHEE
1ERG6—4ET6 60w 30-40mc 40-50mc ...$108

Complete with all accessories except antenna

and crystals.

1 2 3 2 5 I Equipment can be crystailled and tuned to any

{requency in the 30-50mc band.
GE 2-Piece Unit—6 volt or 12 volt

4ER6—4ETS 30w 30-350mc .. ... $168
1ER6—4ET6 60w 30-50mc¢ ., ... ...0... $188
6 7 8 9 10 Complete with all accessories including antenna

and crystals. Fully narrow banded (Tx & Rxt
and tuned to your frequency with in the 30-
50mc range.

We Buy Late Model Equipment for Cash
I —Write; Wire or Phone!

16 17 18 19 20 vl ol GREGORY
- ELECTRONICS
T 53 = 22 55 I| | sosmom==.. CORPORATION

249 Rt. 46 ¢ Phone 773-7550
Saddle Brook, N.J. * Area Code 201

26 27 28 29 30
CIRCLE NO. 185 ON READER SERVICE PAGE
31 32 33 34 35
PHOTOGRAPHS
Words @ .35 Reader Rate o $
| @ .60 Commercial Rate | || PHOTOGRAPHS and Transparencies wanted—To $500.00
Insert time(s) Totat Enclosed $ I each. Valuable information—Free, Write Intraphoto-
- EW, Box 74607, Hollywood 90004.
NAME _
AIRCRAFT RADIO
ADDRESS - WANTED Aircraft Radio Sets—Collins: 51R3-51X—51Y
—51V—51Z, Bendix: T-21; R21; DFA-70; RA-18C; MK-7;
GSA-1, Test Sets: ARC—Boonton—Collins—Hewlett-
CITY ZONE STATE Packard. Highest prices paid. J. Lee, Box 105, New
I Haven, Conn.
SIGNATURE
PRINTING

WORD COUNT: Include name and address. Name of city (Des Moines) or of state (New York) counts as one
word each. Zone or Zip Code numbers not counted. (Publisher reserves right to omit Zip Code if space does
not permit.) Count each abbreviation, initial, single figure or group of figures or letters as a word. Symhols I
such as 35mm, COD, PO, AC, etc., count as one word. Hyphenated words count as two words. EV/-1064

122 ELECTRONICS WORLD

[
I
|
|
l
l
l
l
|
!
i
]
i
| .
l
i
i
I
|
!
I
l
|
l
l
l
I
I
|

1000 BUSINESS Cards $3.90. Samples. MTL Printing,
Box 947, Chicage 90.
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ashlight

Always Ready for Li FETIME
Instant Use NO BATTERIES
TOBURN OUT OR
RECHARGE EVER

For 6 or 12 volt
use. Bulbs are
interchangeable.

THE ONLY
FLASHLIGHT
DESIGNED
EXCLUSIVELY
FOR THE
AUTOMOBILE

® Pjugs into cigarette
lighter socket.

® Powerful beam—
more light than a

\\o_}lé"’/ 5-cell flashlight
® Body glows red
FLASHLIGHT for safety.
® Heavy duty
permanent
magnet.

® 10 ft. cord reaches
all parts of car.

TRUNK LIGHT

CONSUMER SERVICE COMPANY
160 Mercer St., New York, N. Y. 10012

October, 1964

-

-

-

-

-

-

-

= Enclosed is § for Auto Flashlight
= at $2.98 ea. plus 25¢ ea. for postage and handling.
= (N. Y. C. residents please add 4% sales tax.)
= Foreign orders $1.00 additional.

-

= Name . .. ..

- (PLEASE PRINT)

-

= Address

-

- City State Zip Code . ..
= Sorry—No charges or C.0.D. orders. £EwW-1u4
-

-

| ]

TUBES

TUBES—TV, Radio. Transmitting And Industrial Types
At Sensibly Low Prices. New, Guaranteed. lst Qual
ity. Top Name Brands Only. Write For Free Catalog
or Call WAlker 5-7000, Barry Electronics, 512 Broad-
way. New York N.Y. 10012.

RADIO & TV Tubes—-33c each. Send for free hst.
Cornell. 4215-V/ University. San Diego. Calif. 92105.

BRAND Mew Tubes. World's lowest prices on Radio,
Tv-industrial-special purpose tubes. Write for free
parts catalog. United Radio, Newark. N.J.

BEFORE you buy receiving tubes, test equipment, Hi-fi
components. kits. parts. etc....send for your giant
free Zalytron curient 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. habbyists. experimenters. engineers. technicians.
Why pay more? Zalytron Tube Corp., 469-W Jericho
Turnpike. Mineola. N. Y.

77 TV test tube $6.39. Tubes—6146- $2.95; 6211
(12AU7 equiv.) 39¢. 3 for $1.00. Germanium diodes.
tested. equiv. 1N34. IN60 etc.. 30 for $1.00. Tophat
silicon rectifiers, 750 MA—1000 piv 75¢. Transistors,
tubes. resistors, condensers etc., bargain priced. Free
catalog. Arcturus Electronics, Dept. ZD, 502-22nd St.,
Union City. N.J. 07087.

ELECTRONIC TUBES—Top Brands SOLD at substantial
savings! (Minimum Order $15.00) Authorized GE Dis-
tributor. Send for FREE Buyers' Guide for all your
Tube Requirements. TOP CASH PAID for your excess
inventory (New ONLY—Commercial Quantities). Metro-
politan Supply Corp., 443 Park Avenue South, New
York, N.Y. 10016, 212-MU 6-2834.

TV. radio tubes new top brands, 75% off list. Vincent
LoPresti, 316 South 20 Street, Birmingnam, Alabama
35233.

GUARANTEED Eleciron tubes 4CX1000A—$89.95@
4CX250R-—$34 95 ea. 4CX300A-—$34.95@ 4-65A—
$8.95@ 4-125A$18.95@ 4-250—$24.35@ 4-400—
$34.95@ 416B—$12.50@ 832A--$8.95@ 829B—
$9.95@ 2C39A-—$9.95@ 3CX100A5—$9.95@ (TWT-
EM778—$295.00 HA-9B—$250.00 HA-20GE—$195.00
HA-20M-—$195.00) (KLYSTRONS-SAL 39--$295.00 SAL
89—$1495.00 2K48 -$49.95 BL 6310—$99.95) Mid-
West, 54 Mia Avenue, Dayton 27 Ohio.

WANTED

QUICKSILVER. Platinum, Silver, Gold. Ores Analyzed.
Free Citcular. Mercury Terminal, Norwood. Mass.

CASH Paid! Sell your surplus electronic tubes. Want
unused. Clean radio and TV receiving transmitting
special purpose. Magnetrons. Klystrons. broadcast
types. Want military and commercizal lab test equip-
ment. Want commercial Ham Receivers and Trans-
mitters. For a Fair Deal write: Barry Electronics, 512
Broadway, New York. New York 10012 (Walker 5-7000).

MUSICAL INSTRUMENTS

ACCORDIONS, GUITARS, BAND INSTRUMENTS! Save 2.
Famous makes, free home trial. Easy terms. Trades.
Free Discount catalogs. Mention instrument. Interna-
tional Music Mart, Dept. EW, 5535 Belmont, Chicago,
41.

MusiIC

SUB CARRIER ADAPTERS for reception of background
music programs (continuous music without commer-
cials) now being transm tted as hidden programs on
the FM broadcast band. Use with any FM tuner. Stand-
ard parls. Text, schematics $3.00. Kits $45.00. Self-
powered adapters $75.00. Music Associated, 65 Glen-
wood Road, Upper Montclair, New Jersey. Telephone
744-3387 area code 201.

PHOTOGRAPHY—FILM,
EQUIPMENT, SERVICES

GET IT from GOODHEART!

ALL-BAND S$SB RCVR BARGAIN- Hiudlicralters R-15
ARR-7. 350 ke to 48 e l(lnln!\h)\h
Me vy : = e A5

\'_H:n\tl ok, other ds i

Too e rud, foh 149 50
/60 ey pwr sply. realdy o usc. .. .. 179.50

\|I|l S for <=1 Produet Detectoy inctalled. s

TLAE PAY PLAN: Ny prichase toialing 109
P00 or more. down pasment onky °

ARC-5 2-5'vr Kear 140550 ke w83 ke L' Use

da 210 tanverter for above or nther reves. Checkod

clectrically, w lots of tecti. data, w/spline

kuob 4 Ths fall Lo Ang.. ..o oo 14.95
AR tor exta elean <clected unit,)

NAVY'S PRIDE. RBS RECEIVER 2-20 mc 1l-tube
~uperhet. crecked & Headye o use. W/ pwr
Sy, dech s folh Charleston, S ¢ Bg 50

AN APR-4 RECEIVING SET TI“\L BLIRT] UNIU me In
N B

ehirdes TN- < plu 179 50

nonk  chor ]\Ul (nll Lo
Add =i 2 for
TN-5 SNTEY

'ml ()l\

S0 20 me i combun. heter.
source, (W oar AM. acvuries
. an. checked, Q

216 s fob 57.50
2 ~phv w o plugs, data. or %10 for BAn,
conyert- for 1AL w punts, slata. inetaded,

TS-323 UR, 2n-luo me \HIHIH GLETSCH FM-1.
Crystal, (MRl - 0 W T ha mabonk ~upplement  Biving
~um;1.num rvooNtl eheck points & instract. w

. closely  appros al ac ’

e nstraet, . pawe sply bt o

CrOn g ertd. fob Los Ay

LAVGIE LA-6 FI-ti U, Heter. Fren. Meter & i

sonrce  FOOL300 me. has o001 Nt s

01 throout, Budlt-in 607 ey e sply.
Tt e b Lot Ang. - 375.00

BERKELEY COUNTER =
nnun Pus estetnler to 12
v baal fob Los Ang

i~ 'i‘ 0-2 e lreq.
0o oK
W e "R 795.0

LP SIGNAL GENERATOR 1. ke lo 540 e,
1660 ealib, Vo to 1o v, Complete. eortilied 250 00

TS5-413 U SIGNAL GEN. .0175.010 wme. 10,
Xt oeabihy o Vo o calite to 1.0 v, Corttf, 279 50

GEN. RADIO =805-C MICROVOLTER 14 he to Soane

2 v ointe L7119 ohms. Like ne \\ Tatreg
S W Toak . Reemmiar = 2250, '~ 750.00
BOONTON = 152A CITIZEN'S BAND MICROVOLYER
1.5 me hn I, 20-28 me for IH' ANM &
maod. freqg. Up to 100 000 uv, Termin uu\ 225 00

cord. vwr sply. heok. grtd.

BOONTON =202-F MICROVOLTER [ 75-225 1uc.
up te (L2 v CW AN CFN, new, with boak . 275-00

MEAS. CORP. =80 SIGNAL GEN.

400 me
Tofr o Vo ealib, to a0 000 uv . ¢ Cortifiod . 375-00
ROLLINS =3CA (TS.60% ') MICROVOLTER 10.7 to
F00 e, up to 1O v ointo 50 ohms, up ! to
1O watts ¢ W, Hegular SIR. 000, onlv., 1295 00
NAVY LAE-2 MICROVOLTER 520-1300 me
AR A - 129.50

C-BAND MICROVOLTER AN URM-35 15-8 hme,

Toa to 0 dboi, w/all pulse mod. cm\ml
iee. Tnternal B0 ey P apiv. 295.00

X-BAND MICROVOLTER T5-7398 UPM-10, 395 00
R.5-9.6 ke CWU/FM O PAL -83 10 +30 dbim

WESTON INDUSTRIAL-TYPE TUBE ANALYZER \ol,
GREB Type 9B has 6 metors, RE] cantrals. 179 50
Wohook. exe. eond.. rezu K110, only. .

TEST SCOPE TS-34 AP It} I ome 3 odb.
Lens simulates 537 <ereen. Readv to use. . 39'50

DuMONT '3041-\ LATE-MODEL TEST scopz 149 50
DC to 2500 ke, Hand wived. Coertifiod .
TEKTRONIX SCOPES 1
HER LN T3 lll me
l]l calih, uv “em:

K & gargeous, w hoohs:
deaian T 395.00

TA4AD i ~ame plus Video Delav Tone. .. . 450.00

3 HV & ol for DUl 200301 pa-S. .. 495.00

=315 3" ~ln|n adide vers clow sweeps. . 395.00
=512 37 Seape adds L ory 0% sweepe .. ... 450.00
HEWLETT-PACKARD GOODIES wrid 0K & w/lhook<:
=1000 Secondiny Low Freq. Standard. ... .. 295.00

=202A Low-Freg, Fuuelionn Generator. .. ... 295.00
=Z410A all-purpose VIVAL up to 700 me. . ... 150.00
=8520A DNecade > i ces 10 me to 100
e e Sehmint Trig Aded, how nice!. .295.00
4000 nc vty plus . Contr. = 2003 e ac con-
verter enables e & de VIVAL u~e down to as
as 1omv o full weale. As pair, ..265.00

SOLA 5001 VA Constant Voltage Transfarmer
Vi 6o ey to E15 Vo 1.4950
SOLA 3mme as ahiove exeept -8 KVA out. ... . 79,50
RAYTHEON -:une as above 0-1 KVA ont. .. 79.50

SOLA tual pri. 1 30 v 1 ph 60
S T 90 149,50
SOLA [4H1-250 Vi 1 ph to 230 Vo 2 KVAL ..., 89.50
SORENSEN I'lcetronie Line Voltage Regulator = 300>,

63130 Vi 60 cv to adjustable 110-120 Vo,
00177 Max. B, 3 h 0 G000 VAL 99.50
SOR., = 1100 Bove exirent (-1 KVA L L0, 179.50

.osimilar above. 1132

SOR S0 hut 0.3 KVAL.279.50
SOR SO0% hut 0-10 KVA . 495,00
1(!1 ||tu |I

SUP, Lle llnnu

:\ll!]l)\[ ’
1Y 97950

SUP. ELECT., "EM'* iv Flectro Mechanical Line Itegu-
Tator.  haolds  to 170, ZERO k’nlnunl( e
93.130 Vi 15365 oy tioli2o vo., o-2 99 50
SUP ELEC TPEMT ac above hut 0.8 KVA L 279 50

PWR SPLV FOR ART-13 & OTNER XMYRS 79 50
152 30/69 v in, both HV 'S ouat. New,

LEEDS & NORTHRUP Ko I\m Varley Voltage Divider
furate 00 % winstructions, 49
cand BRoLoooLL oL Lo, 0

mL |~un [

MEDICAL F' LM—-Adults only—*Childbirth"" one reel,
8mm $7.50; 16mm $14.95. International W, Greenvale,
Long Island, New York.

SCIENCE Burgains—Request Free Giant Catalog “‘CJ”’
—148 pages-—Astronomical Telescopes. Microscopes,
Lenses, Binoculars, Kits. Parts, War surplus bargains.
Edmund Scientific Co., Barrington, Nevs Jersey.

WWW americanradiohistorv com

Also L&N 4-Dial & 5-Djal Bridges, pointer and Lamp-
and-Scale Galvos, Gertsch Ratiotrans, etc.

PLENTY MORE WONDERFUL MATERIAL! Ask for
your nteeds! We ALSO BUY your excess mdse.

R. E. GOODHEART CO. INC,
Box 1220-A, Beverly Hills, Calif. 90213

Phongs: Area 213, oMice 2TL.STOT, memages ITE-5343
CIRCLE NO. 243 ON READER SERVICE PAGE
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ND NEW

UNITED'S FIRS5T QUALITY

TUBES DISCOUNTS vp to

Tube Pnce Tube Price|Tube Price

.35
12Q7M 2 50
.75
12$A7GT
87
125a7M
2

125¢7 .78
12SF5GT

12SFs5M

1.
12SF7GT
12SF7Mm

1.7
128G7 ..95
12SG7M

1.10

12SH7 1.39
12847GT

12SJ7M
1.
12SK7GT
.9
125K7-m
2.00

L2,
BN O
B
P W
L1
Sl
B |
2

NNOQDDORIINN 4N D
CUNUADUIO SADWAD

S WwaN.

WHY PAY MORE—6 FT. CHEATER CORDS 22¢ EA.

TERMS: Minimum order $5.00 exclusive of postage. Remit full price plus postage NO ABOVE PRICES
C.0.D. The above list does not reflect our entire stock as we have one of the largest SUBJECT TO CHANGE
selections of SPECIAL PURPOSE, BROADCAST & TV TUBES in the U.S. Write for quotation. WITHOUT NOTICE

“ITED RADI ESTABLISHED 1920 SEND FOR COMPLETE
@BOX 1000R, NEWARK, N.J. PARTS CATALOG

HYPNOTiISM

FREE Hynnotisin. Self-Hypnosis, Sleep Learning Cat-
alog! Drawer H400, Ruidoso, New Mexico 88345.

BOOKS

AUTHORS! Learn how to have your book published,
promoted, distributed. FREE booklet *“ZD,”’ Vantage,
120 West 31 St., New York 1.

PuBLISH your bozk! Join our successful authors:
pJblicity advertising promotion, beautiful books. All
subjects invited. Send for free appraisal and detailed
booklet. Carlton Press, Dept. ZDJ, 84 Fifth Avenue,
N.Y.C. 11.

EDUCATIONAL
OPPORTUNITIES

LEARN While Asleep, hypnotize with your recorder,
phonograph. Astonishing details, sensational catalog
free! Sleep-Learning Association, Box 24-ZD, Olympia,
Washington.

LEARN while asleep, Remarkable, scientific. 92% ef-
fective. Details free. ASR Foundation, Box 721, Dept.
e.g., Lexington, Kentucky.

NOW Amateur Radio license correspondence classes!
Free details, write Valley Schools Dept. K12, Box 608,
Aurora, I1l. 60507.

PATENTS

INVENTIONS: Ideas developed for Cash Royalty sales.
Raymond Lee, 2104G Bush Building, New York City 36.

COINS

TWENTY page #27 Retail price list of USA and
Canadian coins 10¢. Our retail selling prices on
thousands of coins and coin collectors supplies. Bry-
son incorporated, 612-Z White, Toledo 5, Ohio.

e ———
CIRCLE NO. 233 ON READER SERVICE PAGE
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FREE Catalog

OF THE WORLD'S FIMEST
GOV'T. SURPLUS
ELECTROMNIC BARGAINS

H
TS-147B/UP MICROWAVE
SIGNAL GENERATOR
T > e ;’ortable unit UUESignetd
L - it for testing and adjust-
-'ﬁ";‘f*‘ € % @& ing Radar, Beacon, and
wﬂ o = &y Communication systems
o operating in the fre-
Q & 41 quency range of 8500 to
0 9%(])0 MC. Pré)wvi(gei
- either F-M or €s
'i“ ' - o+ signals of known power
—_ o level & frequency. This
(54t Lowtalns a direct-reading freq. meter "and a
power-level meter which measures power referenced
to one Milliwatt (DBM). Used to measure both the
freq. and power level of the inpuf and output signals,
Spectrum width, frequency change, recovery time, and
standirng wave raho Also can be modulated externally
Operales from 115 V. 50-1800 cy.; less cables, plugs,
adapter, pick up horn. Size: 111’4 x 1834 x 1214”7,
TS—147B/UP Test Unit, as Photo — Used: $99.50
TS—147R/UP (Similar to TS-147B) — Used: $75.00

RT-82/APX-6 RADAR IDENTIFICATION SET —

Recewver-Transmitter covering freg. range of 950-1150
MC, I.F. Fren. 59.5 1.5 MC. (Can be converied to 1296

dinl 220 Bands.) With Tubes. (30) 6/6J6. 1 GAS6.
1 '5887. 1 _3ER29, 3’'6AL5, 1/5Y3. 2 3324 3 6ALS,
2 12AU7. 7 6A KS. 1/2C42, 1/2Ca6. SO0, IN- 43.

1 1N-25. D.git CO)ntCrS Tuncrs for TrnnS Fr(‘(] Rcc.
Frey. an 0 req Cperates from 24 Vo'ts DC &
115 Vol:s 400 800 cycle Shpg. Wt.: 45 ibs.

us $16.95

Pr.ce —
BC-348 RECEIVER

BC-348R RECEIVER — AM 6 Bands 200-500 KC and
1.5 to 18 MC. Crystal phasing, antenna aiign., beat
oscillator & audiogain controls, vernier and speed
tuning, output jacks for phones and sneaker. With
Tubes: 3/6K7, 1/6J7, 1/6C5, 1/6K6. 1/6B8, & 1/6F7.
Voltage required: 24 Volts 2 A. & 220 VDC 70 MA,
Size: 18 x 1012 x 91%”. Wt.: 38 Ibs. Used ....$89.50
AC POWER SUPPLY — In cabinet with speaker when
purchased with Recever ................... $20.00
DM-28 DYNAMOTOR — 24 VDC for Rec. Used 6.95
FT-154 Shockmounting for Rec. Used ........ 2
PL-103 Plug — for Receiver. Used ..
Address Dept. EW o Prices F.0.B., Lima, O. o
25% Deposit on C.0.D.’s ¢« Minimum Order $5.00

SEND FOR BIG FREE CATALOG!

FAIR BADIODO SALES
2133 ELIDA RD. - Box 1105 - LIMA, OHIO
CIRCLE NO. 181 ON READER SERVICE PAGE

ELECTRONICS WORLD
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INVENTIONS WANTED

INVENTORS. We will develop, help sell your idea or
invention, patented or unpatented. Our national manu-
facturer clients are urgently seeking new items for out-
right cash sale or royalties. Financial assistance avail-
able. 10 years proven performance. For free informa-
tion, write Dept. 42, Wall Street Invention Brokerage,
79 Wall Street, New York 5, N.Y.

PERSONALS

BORROW $1,233 Airmail! Repay $54 for twenty-nine
months. State licensed. Postal Finance, Dept. 15-R.
Kansas City 1, Kansas.

ONLY $35.92 Monthly repays $800.C0 (thirty payments).
Borrow $100-$1,000 entirely by arrmail. Write today.
Bankers Investment Company. 92-A, Hutchinson,
Kansas 67501.

BUSINESS OPPORTUNITIES

INVESTIGATE Accidents—Earn $750 to $1,000 monthly.
Men urgently needed. Car furnished. Business ex-
penses paid. No selting. No college education nec-
essary. Pick own job location. Investigate full time.
Or earn $6.44 hour spare time. Write for Free Litera-
ture. No obiigation. Universal, CZ-10, 6801 Hillcrest,
Dallas 5, Texas.

| 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.

AMAZING Mail Order Profits using proven methods.
Research. 3207-H Scuthern Hills. Springfield. Mo.

HOW And Where to Raise Capital. Details Free. Finan-
cial, Box 785-H. Spnngf;eld Mo. 65801.

HIGHLY WEEKLY EARNINGS! ‘Address- mall letters fea
turing real merchandise. Get $10 with every order-
keep $8 profit. Supplies furnished. Free particulars.
Modern Merchandising, Box 357, Oceanside, N.Y.

FREE REPORT: 609 Unusual, Successful Businesses.”
Box 122-ZDA, Wheeling. I,

FREE Bock ''390 Successful, Little-Known Businesses.”
Work home! Plymouth- 717M Brooklyn 4, New York

ORDER direct from import house Transistor Radios.
Distributors Wanted: Samples: 8 transistor $10.00.
Kidd Company, 24 Hedgewood Drive, Birmingham,
Alabama

SILICON RECTIFIER SALE

DELIVERY
NEWEST TYPE
FULLY TESTED

IMMEDIATE
FULLY GUAR'NT'D
AMERICAN MADE

750 MA-SILICON “'TOP-HAT"' DIODES

LOW LEAKAGE FULL LEAD LENGTH

PIV RMS PIV RMS PIV RMS PIV RMS
50 35 100 70 200 140 300 210
-05 ca .09 ea .12 ea .16 c¢a

PIV RMS PiV RMS PIV RMS PIV RMS

400 ‘280 S00 ‘350 600 420 700 490
.20 ea 24 ea .32 ca I -40 ea

PIV RMS PIV RMS Plv RMS PIV RMS

800, 560 900 630 1000 700 1100 ‘770
.48 ca -55 ea .70 ea .75 ca

ALL TESTS AC & DC & FWD & LOAD
SILICON POWER DIODE STUDS

50 PIV 100 PIV. 150 PIV " 200 p1v
35 RMS 70 RMS 105 RMS 140 RMS

a2 a8 .22 .30

a5 ‘65 75 90

90 1115 1.50 1.70

1.60 1.90 230 2.80

1.75 2.1s 2.55 315
O PIV 300 PIV 500 PIV 600 PIV
210 RMS__ 280 RMS 350 RMS 450 RMS

a0 .45 .55 .65

1,10 1.35 1.50 1.70

2.35 2’55 300 3s0

a0 3.50 320 5.25 7.00

1o 3175 4.60 5.85 8.00
“SCR" SILICON CONTROLLED RECTIFIERS SCR”
25
PRV amp AMP AMP PRV AMP AtAP  ApaDp
24 .50 .85 1.20 Q250 2,30 2.65 3.10
50 85 120 1.a0f300 “32lé0 300 3la0
i 1735 180 2.20f 100 3,00 3.40 4.15
150 1,60 2/10 2.6sfs00 3175 3l25 4,75
don 1175 240 2is08ie 3lo6 500 5123

Money Back guarantee. $2.00 min. order. Orders
F.0.B. NYC. include check or money order. Shpg.
charges plus. C.0.D. orders 25% down.

Warren Electronic Components
230 MERCER ST. N.Y. 10012 N.Y. OR-3-2620

October, 1964

— e
WORTH OF Bonus
$ & Transistors  # [Diodes P $ 00 =2 CHOOSE ANY
* Reifiers T furls L iy $1.00 1TEM
B"""" * Resistors * Precisions u O R ISTEDUBENOW
5

POLY PAK
w Condensers Etc.
Add 25¢ for handling FREE

BOTH BONUS 1 AND +2 FREE WITH ANY $10.00 ORDER

mmao=.

3-TRANSISTOR 95

] AMPLIFIER DOUBLE ZENERS

POWER

® Only ® Wired, $ 49
3" x27x Y subminioture L]
® Printed ® W/Transistors Featu res 1 EA‘
Cineuit Millions Bot—NoO chance to Test!
3 ITE_FOR
ELECTROSTATIC A0 BOIER MroTheR

T036 Transistors VOLTAGES

‘Gold" 3 For $1

TWEETER .
- *1.49

MADE BY LORENZ
FOR GRUNDIG—4

'y I wale
0 25 EPOXY RECTIFIERS
I\l’\] lead

TO3 POWER
Transistors
10 For $1

25 TRANSISTORS 1lu|| |$
il 1
25 TOP HAT RFCTIFIERS 1

25 GERN’ANIUM DlODES
1N H ite sl

sq. illustration rc. 25 GLASS ' TINY SILI PER
semhies tweeters nlp _ _gsC CON  dindes  anial ' PAK
stock, el
e WORLD"S
F{‘ECSTT%%V SEMI-KON- DUCTORS MOST POPULAR $.| PARTS PAK
3 1.WATT ZENER DIODES, axial leads, 6V........... 7] 3-UTC SUBOUNCER TRANSISTOR TR'FORMER, asst. ..$1
| 4 SYLVANIA IN35 NPN, transistors, T022. .o 51 10 ELECTROLYTICS, FP & Tubulars, to 500 mf........
5 2N112 TYPE 1F, 0SC TRANSISTORS 1022, untested $1 30 "TEXAS'' PRECISION RESISTORS to 2W, 1%. ...
1 2N706 SOOMW NPN PLANAR T018 JODM( ......... 8 &0 Ceramic Condensers, discs, npo's to .0Smf.....
3 TEXAS 20W TRANS'RS, 2N1038 w/heatsink, T05...51 _| 4 TRANSISTOR TRANSFORMERS, asst, worth $25......

4 G.E. 2N43 OUTPUT TRANSISTORS, TOS case........ $1 | 4D WORLD'S SMALLEST RESIST. §% too, 1/10W... ...
3 2N1264 UHF TRANSISTORS, 300 mc TOS cose....... 4D SUBMINIATURE COND., to .0Smf cerafil tao. .......
10 PNP SWITCHING TRANSISTORS, TOS case. ... 3 TINY V C(ONTROLS, w./sw, 2K, .S meg., | meg.
2 IN964 EPITAXIAL MESA SO0 MC, PNP, TO18.. 4 TRANSISTOR TRANSFORMERS, asst., worth $2§
& ZIENER DIODES, upright styles, asst.......... 1-INFRA-RED PHOTO DETECTOR TRANSDUCER

2 TRANSITRON 1N429 ZENER REFERENCES...... o 1-INFRA-RED PARABOLIC REFLECTOR & FILTER
SILICON PLANARS: [ | 2N497, [} 2N498, each S0 ONE WATTERS, resistors, asstd. valves, $% too....9]
4 SUBMINIATURE 2N131 TRANSTRS, rf-if, pnp....... | 6D TUBULAR CONDENSERS, to .5mf to 1KV.......... 5]
4 (K721 TRANSTRS, in new aluminum case, PRp...... $ 6D TUBE SOCKETS, receptacles, audio plugs, etc.......S)
10 NPN SWITCHING transistors 2N440 equals......... 10 PANEL SWITCHES, rotary-micro-slide-power........ b
3 (BS 3SW TRANSTRS, 2N1434, pnp, stud... .. TIEXAS 750 mil 400V

10 FAMOUS CK722 TRANSTRS, PRp. - ... ... . Epoxy Rectifiers. .. ... .. B 6w *1
15 PNP TRANSISTORS, asstd. types and cases. 5 =

| 15 NPN TRANSISTORS, asstd. types and cases. .. 30 POWER RESISTORS, to 50W, to 24 Kohms......... $

H <
| 2:2N341 NPN SILICON TRANSISTORS, T watt. ... UL R R LT T DS aeaanaet |
. , to 1 meg., switch too .9
] 3 (BS 20 WATT TRANSISTORS, pnp stud ZN1320..... ] 50 RADIO & TV KNOBS, assid, colors, styles. 5)
1 1 3N35 TETRODE, 150 mc transistor, silicon..... .. = , . sty 5 ..
| £, T0 1,7 s liahtsensitive 19 TRANSISTOR ELE(TRDLYTI(S, i0 to 100 mf Y|
5 SUN BATTERIES /" sites lightsensi | $25 RADIO-n-TV SURPRISE, wide variety...... ...81
| 6-AMP 1000V SILICON STUD RECT'S 2 for 1.49 | i ;0 COILS & CHOKES, rf-if, osc peaking, etc. 3
) 5 ALLEN BRADLEY & IRC TWO WATTERS. ) |
| 3 2N255 PWR TRANSISTORS, or equal, TO3 case...... 31 | 130 ASST. HALF WATT RESISTORS, 5% too.......... gl
"] 25 SEMI-KON-DUCTORS, transistors, diodes, rect 60 H1-Q RESISTORS, '/, 1, 2W to | meg. 5% too..... (3}
" 5 GENERAL ELECTRIC 2N107 type pnp transistors. 10 TANTALUM ELECTROLYTICS, worth S15..... ... ... $1
| HOFFMAN SATELITE SILICON SUN CELL, %x1"...... 10 PHONO PLUG-n-JACK SETS, tuners-amps. .81
:\ ;5r::?;l\?HATWSAI%![(?I'I‘?ADJSOII;'EglR;m:\':ns:?h(on TOS oo 30 MOLDED COND, black beauty, mylar, vit-Q........ $1
& TRANSISTOR RADIO SET, os(-i’ls-dri’ver, PPeennnnn PRV 7 15 25
2-25 AMP SILICON STUD RECTIFIERS.......... 5 TRANS!TRON AMP AMP AMP
20 WATT NPN STLICON MESA, 2ZN1648 transtrs.. SCR S BRAND
2-S00MC PNP MESA TRANSISTORS, TO18 case. ..s NEW 100
6 TOP HAT RECTIFIERS, 750 mil, 400 volts.......... 1 (50
1-SILICON NPN "'PLANAR'' 2N718, TO18 case, 100MC.$) SILICON o
10 SYLVANIA MICROWAVE MIXER SILICON DIODES...$1 CONTROLLED o
10 PHILCO MAT HI-FREQ. TRANSISTORS, untested....$] RECTIFIERS i
"1 5 SYLVANIA ONE AMP 700V RECTIFIERS, epoxy....$!
4 G.E. 2N170 TYPE TRANSISTORS, npn, rf.... ... ... $1 SILICON POWER DIODE STUDS
. FOR OUR XMAS BARGAIN CATALOG ON: hnu;: Vo s Sae  Amps Volts Sale  Amps
|]0‘ Semiconductors Poly Paks Parts 6 oo g;g 33 3o :.‘gg o
G G 69¢ 1.95 too
= - N = Ho Koo 89¢ 2.50 0y
T, .f&“:ﬁi;:i"“é‘;;:’.“i’l‘. ypg:(:;nrk 1B O 1.08 40
olY _l’SU_L Rated, nct 30 days. CODs i 1o e9¢ ihco Sy
- 942W 15 i 132 B
P.O. BOX oz . . =
A K s SO. LYNNFIELD, MASS. Heg S Sl ool
“PAK-KING'' of the world 23 Il 1.29 1 as
CIRCLE NO. 206 ON READER SERVICE
EQUIPMENT _
| APM-4B LORAN {{ND{CATORS GB APN-4— Wil
crvstal, alt 25 tubes, and \;mml rotary
- - - ;}:lqu{(l;“h\ food rondition. $39 95
HEAR Aircraft, Tower Emergencies, weather. Portable L & N KELVIN-VARLEY PRECISION VOLTAGE DI-
9 Transistor AM-FM-VHF Aircraft receiver. Beautiful S D, alimes, P dtatle 1rinaoin
Black with Gold Trim. $26.50. Free Details. Transco, Box tronics World Sept. 61,
13482, North County Station, St. Louis 38. Mo. RA-328 POWER SURPLY. input 115 200 s
:;\lxlll]_’ln\l '»Im:\ ‘\”lv E\Il\ll" t( & "“lilezll 4']\::&:-7&
Al oil eapacite <ehe
TRAN§ISTORIZED Television Translators, Rebroadcast RA-4'2'X;"»!’bWE'R' SUPPLY_ “ame he abhove h"? “‘“2
Ax3} X ~. ~t R It
25 miles. F:C.C. approved. Battery Powered. Anderson Lo & millamp - meter Vo - $10.45
Company, Piedmont, S. Dak. R-237B VR MOBILE FM RECEIVER (- 10/Mc iy b’
\,mnn; (.m“\l.l ux]mi\ ‘1‘4 I‘\ “llgilélésl
to 12vh AN} o wcebhema [ N Oy
ELECTRONIC equipment designed, modified or built s(,",' :::'nc;'&r'der OrRehic Chm ROt ==PIC = B
to your specifications. Pacific Electro Mechanical Ind., Elc;lgeopt?stag‘eo—ggcwcs'sh pzrsor;lpt[;y rs-'::nde(l Minmium
. i 2 rder [} % Deposi
Route 2, Box 390, Lincoln, Call.ornla-95648 B Write for Bulletin =40 — LOADS OF BARGAINS
FREE electronics catalog. Tremendous bargains. Elec- 243,,Rs' whh'E“"‘AE\ETRONICS Iy)cwn
trolabs, Department C-107E. Hewlett, New York 11557, | Chira n 11'ina’- 60616 Phonce CAlu-it 5.
125
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MISCELLANEOUS

SPANKEE! New Fashioned Shingle! With Old Fashion
Results! $1.00 Postpaid. Spankee! Box 466, Salem,
Mass.

SAVE $2C0 to $2.000 on European automobiles deliv-
ered at low, Icw factory tax-free prices by using our
direct shipment plan. Delivery guaranteed, references
available. Tourist and Military deliveries available in
Eurape. Information on all models and makes Eurauto,
Postbus 333. Rotterdam, Holland.

Men Only!—Surprise Package $1.00. Enterpr.ses,
Box 266-ZD, Spring Valley, N.Y. 10977.

JOHN F. KENNEDY “HALF DOLLAR" key chains. $2.98
postpaid. R. Coleman, P.0. Box 1625, Richmond, Cali-
fornia 94802.

JUST released! 57,0600 words of inspiration and truth
projected upon a backdrop of Universal Laws and
Principles. Fourteen issues of Lemurian Viewpo'nt in
binder. $2.50 postpaid Lemurian Viewpoint, Dept. 5,
Ramona, California 92065.

GOLD, treasure, coin [ocator, $2.00 complete. Guaran-
teed. Treasures-14, Ashland, Oregon.

EMPLOYMENT INFORMATION

FOREIGN Employment. Construction, other work proj-
ects. Giod paying overseas jobs with evtras. travel
expenses. Write only: Foreign Service Bureau, Dept. D,
Bradenton Beach. Florida.

EMPLOYMENT Res mes. Get a better j.b & earn
more! Send only $2.00 for expert, compiete Resume
Writing Instructions. ). Ross, 80-34 Kent St., Jamaica
32, N.Y., Dept. EW.

FOREIGN—U.S.A. Hot listngs. All-year jobs now hir-
ing. Transportation. Family relocation. Stamped re-
turnable envelope. Global, Box 286-W, Oroville, Calif.

$7,200? $10,000? $20,000? INDUSTRY needs your
skills! Name, address, postcard. Box 3667, Fullerton,
Calif., Empl. Division.

GOVERNMENT SURPLUS

JEEPS $64.50, boats $6.18. typewriters $4.15. air.
planes. electronics equipment. thousands more. in
your area, typically at up to 98% savings. Complete
directory plus sample Surplus Market-letter $1.00.
Surplus Service. Box 820-K. Holland, Michigan.

HELP WANTED

EARN Extra money selling advertising book matches.
Free Samples furnished. Matchcorp, Dept. MD-104,
Chicago 32, Il

NIMS
NATIONWIDE IMPROVED
MAIL SERVICE—

)
A PROGRAM
FOR REDUCING POSTAL COSTS
AND IMPROVING SERVICE
MAIL EARLY IN THE DAY

IT'S THE BETTER WAY!
)

LETTERS READY? — MAIL THEM EARLY!

ELECTRONICS WORLD OCTOBER 1964
ADVERTISERS INDEX

READER
SERVICE NO. ADVERTISER PAGE NO.
152 Advance Electronics .. ....vuuu. 119
154 Allied Radio ................ 85, 86
249 Allied Radio .. ..covvvivviannn, 29
American Institute of
Engineering & Technology . .... 90
248 Amperex Electronic
Corporation ....... THIRD COVER
161 Automotive Electronics Co. ....... 69
121 B & K Manufacturing Co. ........ 17
162 Blonder-Tongue Labs. Inc. ....... 118
163 Burstein-Applebee Co. .......... 105
164 Cadre Industries Corp. .......... 104
Capitol Radio Engineering
Institute, The ........ 9,10, 11,12
Channel Master Corp. ........... 104
Cleveland Institute of
Electronics ....... 20, 21, 22, 23, 67
168 Columbia Products Co. .......... 87
245 Conar ... 82
170 Concertone ........c.oovuneeunn. 97
171 Concord Electronics Corporation .. 30
174 Crown International ............ 88
123 Delco Radio .....ovvvnnninnn. 1
178 EICO Electronic Instrument Co.,
Inc. ot 32
180 Electro-Voice, Inc. ....ovveeen... 28
181 Fair Radio Sales ............... 124
246 Finney Company, The .......... 6,7
247 Furna-Kit ... i 76
183 G & G Radio Supply Co. ........ 121
243 Goodheart Co., Inc,, R E. ........ 123
Grantham School of Electronics ...116
185 Gregory Electronics Corporation ..122
186 Hallicrafters ................... 102
187 Heath
Company.17, 19, 112, 113, 114, 115
Henshaw Radio Supply .......... 17
189 International Crystal
Manvufacturing Co., Inc. ....... 89
191 Johnson Company, E. F. ......... 109
192 Kedman Compony .............. 78
Kuhn Electronics ............... 118
194 Llafayette Radio
Electronics ... 70,71,72,73,74,75
128 Llampkin Laboratories, Inc. ....... 116

Classified Advertising .. ..

READER

SERVICE NO. ADVERTISER PAGE NO.
197  McGee Radio Co. .............. 84
129 Mallory & Co., Inc., P. R, ........ 5
198  Micro Electron Tube Co. ......... 119

241
20

203
250
134

206

207
210
212
213
214
200
217
219
220
221

225
228

233
231

252

251

237
238

Milwaukee School of Engineering .118
Minnesota Mining & Mfg. Co. .. 14, 15

Moog Co.,, R.A. .. ... vt 116
Motorola Training Institute .. .... 109
Music Associated .............. 90
National Radio

Institute .. ... SECOND COVER, 80
Northridge College of Science

& Engineering ............... 1m
Oelrich Publications ............ 80
Olson Electronics, tnc. ........... o0
P. F. Reporter ................. 96
Pennsylvania Fluorocarbon

Co,Inc. ..o viiiiiiiannnn. 76
Poly Paks ..................... 125

RCA Electronic Components and
Devices .. FOURTH COVER, 2, 77, 91

RCA Institutes, Inc. .. 98, 99, 100, 101

R. W. Electronics, Inc. ........... 125
Rad-Tel Tube Co. .............. 122
Rohn Manufacturing Co. ........ 1m
Sams & Co., Inc.,, Howard W. . .... 95
Sams & Co., Inc.,, Howard W. ..... 8
Sarkes Tarzian .......coiveninn. 107
Scott Co., Inc.,, H. H. . ... ... 27
Shure Brothers, Inc. ............ 31
Sonotone Corp. ........c.0.u... 18
Sound Industry Directory ........ 4
Space Electronics ............... 120
Switchcraft, Inc. ...... ... ... 84
Sylvania ....... .. ool 81
PTABY e 120
Terado Corporation ............ 104
Texas Crystals ................. 80
Tri-State College ............... nz
United Radio Co. .............. 124
University Loudspeakers, Inc. ..... 79

Valparaiso Technical Institute .... 90
Viking of Minneapolis, Inc. ....... 16
Warren Electronic Components ....125
Webster Mfg. Co. v......ou..... 65
Winegard Co. .....vvuinn... 24, 25

Workman Electronic Products, Inc. . 96

119, 120, 122, 123, 124, 125, 126

126
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Most of the quality TV sets you are presently servicing ware designed around
special Frame Grid tubes originated by Amperax. More and more tube types
originated by Amperex are going into the sets you'll be handling in the future.
Amperex Frame Grid tubes provide 5E% higher oain-bandwidth, simplify TV
circuitry and speed up your servicing beczuse their extraordinary uniformity
virtually eliminates need for realignmernt when you replace tubes.

Amperex Frame Gric Tubes currently used by the major TV set makers include:

2ER5  2ZGK5  2HASL 3EH7  3GKb 3HAD 4EHT 1EJ7  4ESS 4GK5 4HAbB 5GJ7
EEHT 6EJ7 8ER5 B6ES8 6FY5 EGJT 6GK5  6HAD 6+G8  THGS8 8GJ7

if your distributor coes nat yet have all the Amrperex types you need, rlease

be patieni—in some areas the demand keeps gaining on the supply.
Amperex Electronic Corporation, Hicksville, Long Island, New York 1802.

How to reﬁlziée top qualit th identiéal _top dﬁalitif tut;e
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WHERE THE SILVERAMA’ SCREEN BEGINS

TV picture quality depends on precise control of phosphors

Television picture quality depends on the quality of the phosphor
screen inside the faceplate. That’s why every RCA Silverama re-
placement picture tube is completely rescreened—in the same pains-
taking manner and with the same precision—as RCA picture
tubes produced for use in original equipment. Before receiving
their new Silverama screens, reused glass envelopes are scrubbed
completely clean and given a series of chemical baths internally to
restore them to the peak of their optical capabilities.

ECA produces aud develops its own screen phosphors. These are

Drying ovens remove
moisture from phosphor

Phosphors are blended
for best screen quality

formed by reacting solutions of zinc sulfate and zinc and cadmium
sulfates with hydrogen-sulfide gas in this complex precipitator,
(above). The resulting zinec sulfide and zine-cadmium sulfide are
then activated, fluxed, fired, washed, dried, and screened to form
phosphors which emit blue and yellow light, respectively. These
are carefully blended to produce phosphors that possess the pleas-
ing “white”, high light output, and uniform smoothness, which
characterize RCA Silverama picture tube screens.

Make RCA Silverama your first choice in picture tubes,

Base materiais are fired
to form the phosphors

RCA ELECTRONIC COMPONENTS AND DEVICES, :.ARRISON, N.J.

The Most Trusted Name in Electronics
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