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FACTS MAKE FEATURES

200,000 OHMS PER VOLT D.C. for greater accuracy on high re-
sistance circuits. 20,000 OHMS PER VOLT A.C.

5pa SUSPENSION METER MOVEMENT. No pivots, bearings, hair-
springs, or rolling friction. Extremely RUGGED. Greater sensitivity
and repeatability.

62 Ranges, usable with frequencies through 100 Kc. Temperature
compensated. 1%, 9% D.C. ACCURACY, 39 A.C.

Low voltage ranges and high input impedance make the 630-NS especially usetul in
transistor circuit measurement and testing. Inputimpedance, at 55 volts D.C. and above,
is higher than most vacuum tube voltmeters.

The unit is designed to withstand overloads and offers greater reading accuracy.
Reads from 0.1ua on 5ua range. Special resistors are rigidly mounted and directly
connected to the switch to ferm a simplified unit. Carrying cases with stands are
priced from $9.90.

TRIPLETT ELECTRICAL INSTRUMENT COMPANY, BLUFFTON, OHIO

630-A 630-PL 630-APL 630-NA 630-NS

310 | |

62 RANGES

0-0.6-3-12-60-300-

1200 at 100,000 Ohms/ Voit.

0-0.3-1.5-6-30-150-

600 at 200.000 Ohms/Volt,

0-0.150 at 60ua

0-3-12-60-300-1200 at

10,000 Ohms Volt.

0-1.5-6-30-150-600 at
20,000 Ohms Volt.

DB -20 to 77 in 10 ranges.

D.C. MICRO- 0-5 at 300 MV.
AMPERES | 0-60-600 at 150 MV.
0-120 at 300 MV.

" D.C. MILLI- 0-6-60-600 at 150 MV.
AMPERES 0-1.2-12-120-1200 at 300 MV.

DC. 1 o6atis0mv.
AMPERES 0-12 at 300 MV.

OHMS | O0-1K-10K-100K (4.4-44-440
at center scale)
0-1-10-100 (4400-44,000-
440.000 Ohms center scale)

D.C. VOLTS

A.C. VOLTS

" MEGOHMS

OUTPUT: Condenser in series with A.C. Volt
ranges.

|
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For a Career in ELECTRONICS

JUNE,

INDUSTRIAL-MILITARY ELECTRONICS

Learn Principles, Practices, Maintenance of Elec-
tronic equipment used today in business, industry,
defense. Covers Electronic controls and measurement,
computers, servos, telemetry, multiplexing, many
other subjects.

RADIO AND TELEVISION SERVICING

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

FCC LICENSE

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

COMPLETE COMMUNICATIONS

A comprehensive training course for men seeking
careerns operating and maintaining transmitting equip-
ment in Radio-TV Broadcasting or mobile, marine,
aviation communications. Prepares you for FCC
License.

MOBILE COMMUNICATIONS

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

MARINE COMMUNICATIONS

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

AVIATION COMMUNICATIONS

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

MATH FOR ELECTRONICS

A short course package of five carefully prepared
texts that take you from basic arithmetic review
through graphs and electronic formulas. Quick, com-
plete and low in cost.

BASIC ELECTRONICS

An abbreviated, 26-lesson course covering Automa-
tion-Electronics, Radio-Television language, compon-
ents and principles. Ideal for salesmen, hobbyists and
others who find it valuable to be familiar with the
fundamentals of this fast-growing industry.

AMERICA'S OLDEST AND LARG- < gefln
EST TV-RADIO ELECTRONICS
HOME-STUDY SCHOOL R

1963

| around NRI’s time-proved

Covers direction finders, ranges, markers, |
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Pick Your Field and Train
with the Leader nri |

Perhaps you’re working in’
Electronics now and feel the
need for an FCC License or
more math . . . perhaps you’re
a hobbyist trying to decide be-
tween a career in Automation
or Communications . . . perhaps
you’re a beginner who left
school early, but are thinking
about the career possibilities of
, building a spare-time or full-
* time business of your own serv-
icing radios and television sets.
fa. | Worker, hobbyist or beginner
. X4 ...whatever your desire, there’s
Electronics trammg for everyone among the nine spec1a1
ized courses NRI now offers. You can choose “short courses,”

specialized training in fields of Communication or intensive
training for career positions. °

| Special Equipment Included

Specializing in Electronics

makes it possible for NRI to E
provide a variety of courses to i
fit the needs of most any R3S
ambitious man; courses built = %

“learn-by-practice” method that *
makes learning easier, faster,
better. Most NRI courses in-
clude—at no extra cost—special
training equipment to give shop
and laboratory experience in
your home. And all equipment
is yours to keep. As the oldest
and largest school of its kind, *
NRI has nearly half a century of experience training tens
of thousands of men of all ages and varying educations for
successful careers in Electronics. Check the course of most
interest to you and mail the coupon now. Find out about
Electronics opportunities, NRI training, NRI trial plan,
convenient terms. NRI TRAINING, Washington 16, D.C.

Mail Coupon TODAY  [freAmaring

NRI Training

Washington 16, D.C. 3-FF
Please send me 64-page Catalog on training at
home with NRI. I am interested in the course
checked below. (No salesman will call.)

[0 Industrial Electronics
[0 Radio-TV Servicing

[0 Complete Communications
[0 Mobile Communications
[0 Marine Communications
[0 Math for Electronics [] Aviation Communications
[1 Basic Electronics

Name Age

Address

City Zone State_
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‘Radio-Electronics

Formerly RADIO CRAFT—incorporating SHORT WAVE CRAFT—TELEVISION NEWS—RADIO & TELEVISION”

semi-annual index

72

Index for January—June 1963, inclusive

editorial

Hugo Gernsback 23

After the Computer, What?

audio-high fidelity-stereo

Herman Burstein 28

Robert F. Scott 40

Jack Darr 62
70

Get the Best From Those Ceramic Cartridges
That can be quite a bit

Music All Over the House—Without Wires

Details on the G-E HMDS and Westinghouse Mobil
Sound distribution systems

Using Shielded Cables

Column Speaker Enclosure
Building a 36-inch, 5-speaker unit

electronics

Rufus P. Turner 32

Richard H. Dorf 39

43
Dellroye D. Darling 48

How to Scribble a Circuit
All you need is a pencil and paper

Those Crazy Values
What's Your EQ?

What's Different About Industrial Electronics
Nothing that should throw a radio-TV technician

general

27
Glen F. Stillwell 31
Gordon E. Kaye 46
52

Blind Learn Electronics in Special School
Soldering Simplified
Which Dry Battery for You?

Electronics Teaching Aids

radio

John F. Cleary and 37
Erich Gottlieb

Robert F. Scott 50

Tunnel-Diode Remote-Control Transmitter
Open your garage door with this rig

New Accessories Improve Citizens Band Operation

Eliminate noise and transmission line losses at your

CB station

television

Edward Finkel 24

Sam Hamilton 42

Jack Darr 53

Log Periodic V

A new approach to broad-band TV antennas

Siient TV Listening

No sound from the TV but you can hear every word

Service Clinic Diagnosis
Logic in TV servicing

test instruments

Robert F. Sanford 34

Dave Stone 44

66

the departments

43, 96 Corrections
18 Correspondence
101 New Books

Base-Dip Oscillator (Cover Feature)

Continuous reading from 2.8 to 31 megacycles
Trans-Switch—Electronic Scope Switch
All-transistor unit increases the value of your scope

Cantenna Dummy Load and Transistor Dc Multimeter
Equipment Report: HN-31 and Motorola S1052B
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A NEW WORLD OF OPPORTUNITY AWAITS YOU WITH

vﬁz

N.L.S. ALL-PHASE HOME TRAINING IN ELECTRONICS

You can succeed in TV-Radio Commu-
nications...prepare for F.C.C.
License, service advanced satellites
for industry and defense.

You can install and maintain elec-
tronic circuitry in missiles and rockets
...specialize in micro-waves, radar
and sonar.

The N.T.S. Master Course enables
you to do more, earn more in
ELECTRONICS-TELEVISION-RADIO
Yet N.T.S. Training costs no more
than other courses far less complete

There's a good reason why N.T.S. Master-Training opens a wide new
world of opportunity for you in Electronics, Television, Radio.

Everything you learn, from start to finish, can be applied directly to
all phases of the Electronics Industry.

As a result, the N.T.S.-Trained Technician can move ahead faster
in any direction—from TV-Servicing to Radio Communications to
Space-Missile Electronics and Automation for industry and defense.
You can go wherever pay is highest and-opportunity unlimited.

Electronic circuitry, for example, is one of science’s miracles that
is basic to the entire field of Electronics. It is used in satellites, com-
puters and space capsules as well as in today's television sets and high
fidelity equipment. N.7.S. shows you how to service and repair elec-
tronic circuitry for all electronic applications.

You work on many practical job projects. You build a short-wave,
long-wave superhet receiver, plus a large-screen television set from
the ground up. N.T.S. training kits contain all the parts you need . . . at
no extra cost. (See box at right.) You also receive a professional
Multitester to use during training and on the job.

ONE LOW TUITION. You need training related to al/ phases of Elec-

tronics. Industry demands it. Only N.T.S. provides it . . .in ONE Master
Course at ONE low tuition.

RESIDENT TRAINING AT LOS ANGELES

If you wish to take your Electronics-TV-Radio training in our famous Resident
School in Los Angeles — the oldest and largest school of its kind in the world —
write for special Resident School catalog and information, or check coupon.

. NATIONAL G SCHOOLS

WORLD-WIDE TRAINING SINCE 1905
m 4000 Se. Figueroa St., Los Angeles 37, Calif.

Accredited
Member
N.H.S.C.

LTt

You can serxice and repair the elec-
tronic ‘‘brains’ of industry —com-
puters, data processing, and other
automation equipment.

You can become a highiy-paid TV-
Radio Technician, an electronics fieid
engineer, or succeed in your own
sales & service business.

YOU ENROLL BY MAIL AND SAVE MONEY. No salesmen means fower
costs for us, lower tuition for you.

START NOW. A whole new world of opportunity awaits the man with
Electronic Home-Training from National Technical Schools —a recog-
nized leader in technical training for 58 years.

19 BIG KITS
YOURS TO KEEP

__[actuac esson | MAIL COUPON NOW FOR FREE
%! | BOOK AND ACTUAL LESSON!

L e s ‘-J'n s %
'.’"‘ =\ I NO OBLIGATION.
i NO SALESMAN WILL CALL.

NATIONAL Geemc) SCHOOLS (’

WORLD-WIDE TRAINING SINCE 1905

National Technical Schools, Dept. RG-63 I
4000 S. Figueroa St, Los Angeles 37, Calif. ’

Please Rush FREE Electronics-TV-Radie ‘‘Opportunity’ ,

[ Book and Actual Lesson. No Salesman Will Call. ’
I Name - Age ’
I |

Address__ . - . ’

’ City . ___ Zone State__
i [JCheck if interested ONLY in Resident Tramlng at L.A.
ngh school home study courses also offered. Check for free catalog. D

RADIO-ELECTRONICS published monthly at Concord, N. H., by Gernsback Publications Inc. Second-class postage paid at Concord. N, H.

Gernsback l'ub!lcmuns Inc. All rizhts reserved under Universal, [nternational and Pan-American Copyright Conventions. SUBSCRIPTION RATES: US and posses-
sions, Canada: $5 for $9 for 2, $12 for 3 ycars. Pan-American countrics: $6 for 1, $11 for 2, $15 for 3 years. Other countries: $6 50 for 1, $12 for 2, $16.50 for 3 years:
Postmaster send form 3<79 to 154 W. 14th St., New York 11, N. Y.

Copyright © 1963, by
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Electronic Frog’s Eye Is
New Computer Device

An electronic “frog’s eve” mod-
¢l may be the forerunner of a new
gencration of information processing
devices, states Donald J. Parker,
manager of RCA’s Applied Research
activities. The model consists of six
panels of electronic circuitry, each
40 inches square and 4'2 inches
thick, representing the six layers of
the frog’s retina. It is the first com-
puterlike device, states Parker, that
abstracts fecatures from its environ-
ment by -parallel instead of serial
processing. Former devices operated
in the sequential, or scanning, meth-
od. The cells which make up the
“frog’s eye” are in parallel, and if
some of them become inoperative,
the eflectiveness of the device is only
slightly reduced. In a serial type de-
vice, the breakdown of one cell
might well put the whole equipment
out of action.

An important feature of the
real frog’s eye is that it screens out
things not interesting to the frog be-
fore they reach the brain. He may
see a {ly moving toward him or a
sudden shadow which might be a
hawk swooping down toward him,
but he never sees a [ly moving away
from him, and is not affected by a
shadow caused by a cloud moving
across the sun. These features could
well be applied to certain machines,
such as those designed to read radar

€WS

riefs

screens. They would be able to select
only targets moving in a certain di-
rection, for example.

Similarly, the frog’s eye model
abstracts the features from the scene
before it, beginning with the 1,600
photocells on the first layer, which is
a contrast detector, and screening
them through the succeeding five
layers, to display the final results on
a panel of colored lights. Red lights
show the edges the frog sees; green,
the moving convexities or corners
which the eye decided were going in
the right direction at the right speed
to bring to the frog’s attention. Yel-
low lights show the leading and trail-
ing edges of selected objects, and
white lights display the effects of
general dimming caused by things
like a bird swooping down to gulp
the frog.

Satellites May Track
Animals

Tiny radios, attached to a
goose’s chest, a deer’s neck or the
wing of an albatross, tell scientists
where the crealures migrate. de-
scribe their route. speed and altitude,
tell how rapidly their wings beat and
how fast they breathe on their way.

These transmitters have been
used for several years, says Prof.
Dwain W. Warner of the Museum of
Natural History at the University of
Minnesota. They weigh less than 1
ounce and do not disturb the animal.

Two of the six
layers of the elec-
tronic frog’s reti-
na.

wwWWwW.americanradiohistorv.com

But these studies, Professor Warner
points out, must end when the scien-
tist goes home for the night. Next
year, if an animal satellite proposal
now under government consideration
is approved, the tracking system may
work this way:

Six or more animals of a herd
or flock starting to migrate would
cach be furnished with its own trans-
mitter and power supply. The group
would have its own radio frequency,
and about every 103 minutes its sig-
nals would reach an {8,000-mile-per-
hour satellite, in orbit over the North
and South poles. Signals from the
satellite will be relayed to a ground
station and recorded on tape.

Twenty-four such receiving sta-
tions, says Professor Warner, could
cover the earth, scanning [,600 miles
on each orbit and keeping round-the-
clock vigil on animal travel.

New Color Tube?

A patent has been issued for a
new type of beam-indexing color
tube. It differs from Philco’s “Apple”
in that it uses X-rays as the index
beam. The color strips appear to be
laid down the same way as in the
Philco Apple.

Patentee is David M. Goodman.
senior research scientist at NYU En-
gineering Research Div. He claims
that his tube can be produced at
about half the price of the present
shadow-mask tube for equal bright-
ness and resolution, and that though
receiver circuitry might be more cx-
pensive, costs would not be excessive
and could be reduced rapidly with
increased production.

TV Station Is All-Robot

WTEV Providence, on the air
since January of this year, is fully

Advertising Representatives: South—)J. Sidney
Crane & Associates, 22 8th St. N.E., Atlanta,
Ga., Tel. TRinity 2-6720. Florida: Neff Associ-
ates, 15 Castle Harbor Isle, Fort Lauderdale,
Fla., Tel. LOgan 6-5656. West—Husted-Cough-
lin, Inc., 1830 W. 8th St., Los Angeles, Calif,,
Tel. 389-3132. 444 Market St., San Francisco,
Calif., Tel. GArfield 1-0151. United Kingdom
—Publishing & Distributing Co., Ltd., Mitre
House, 177 Regent St., London, W.1, England.

Subscription Service: Address form 3579 and
correspondence to Radio-Electronics, Subscriber
Service, 154 West 14th St., New York 11, N. Y.
When requesting a change of address please
furnish an address label from o recent issue.
Allow one month for cﬁange of address.
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Now

To help you get ready F-A-S-T-E-R .. . and THOROUGHLY . ., for good-paying job opportuni- =
ties in the fast growing Electronics field, DeVry Technical Institute now presents the new-
est and finest training advantages in its over 30 years of experience. Now . . . AT HOME . . .
in your spare time, you prepare with “industry-type” home laboratory equipment. To
provide real PRACTICAL EXPERIENCE, you build a quality Transistorized Meter and a 5-inch
industrial-type Oscilloscope . ... work with small, 3-dimensional circuits on DeVry's new

Design Console . . . use highly gnstructive home training movies . . . and follow up-to-date

repare for GOOD
JOB OPPORTUNITIES IN
ELECTRONICS Faster— with

— Transistorized, Portable AC-OC Multimeter <=
— S-inch New Streamlingd Commercial-Type Oscilloscope

lessons with many time-saving fold-out diagram sheets.

Little wonder DeVry men qualify for such fine opportunities in Space-Missile Electronics, =~ CONSOLE
Automation, Computer Work, Radio-TV, Industrial Controls, and other fields. e

You learn PRACTICAL technigques important in today’s Space Age industry, because you
huild many compact circuits with the streamlined Electro-Lab, using exclusive solderless
“modular connectors.” You perform-over 300 construction and test procedures in all! Your
self-built test equipment has function-grouped controls, meter scales color-keyed to the
panel markings—much like instruments used on today’s jobs. What's so important, the

home laboratory and the test equipment are YOURS TO KEEP!

INDUSTRY NEEDS
TRAINED MEN

Through this remarkable 3-way method,
DeVry Tech has helped thousands of am-
bitious men prepare for good jobs or their
own profitable full-time or part-time sery-
ice shops. It is the newest in a long
series of PRACTICAL training aids that
we have pioneered and developed in more
than three decades of experience. Sound
interesting? Then see how DeVry Tech
may help YOU. Mail the coupon today.

DeVry's training goes all the way from
radio repair . . . to space-missile elec-
tronics. That’s the range of subjects coy-
ered in its programs AT HOME or in its
well-equipped training centers in Chi-
cago and Toronto. You learn up-to-date
techniques, working with new ‘e?uip-
ment, modern texts, movies—one of to-
day's finest combinations of training
equipment . . . geared for RESULTS!

‘N\P\.OYMENT SER VICE When you complete the program,

BeVry’s efficient Employment Service

is -ready to help you get started. There 1s no extra charge—ever—for this aid.
ACCREDITED MEMBER, NATIONAL HOME STUDY COUNCIL

JUNE, 1963

®WITH TRANSISTORIZED
EMETER . . . PLUS NEW “MODULAR
' CIRCUITS” TO BUILD

AT HOME!

3

b

e

DESIGN

* Trademark ®
MAIL COUPON FOR FREE FACTS
DEVIRY TECHNICAL INSTITUTE 2082

4141 Belmont Ave., Chicago 41, ill.,Depl. RE-6-T

Please give me your two free booklets, ‘“Pocket Guide to Real
Earnings’ and “Electronics in Space Travel”; also include details
on how to prepare for a career in Electronics. | am interested in
the following opportunity fields (check one or more):

[] Space & Missile Electronics ] Communications

{] Television and Radio [] Computers

] Microwaves 8 Broadcasting

[J Radar Incustrial Electronics

[1 Automation Electronics

Name___ s Age
PLEASE PRINT

Address.__ - Apt

City.___ Zone___State______

[0 Check here if you face military service.

Canadian residents: Wrsite DeVry Tech of Canada, Ltd.
970 Lawrence Avenue West, Toronto 19, Ontario

www americanradiohistorv com
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Available from all authorized ARCO distributors

Areolytic

Electrolytic Capacits

CTM 3410
350 Wy
350 WYIX
25 WYX

— 20 MFD. 450 W.V.D.C. 4

DRY ELECTROLYTIC

1401 Values...The largest
selection of exact replacement
twist-mount & tubular electrolytics

W 99.99% high purity aluminum foil electrolytics at no extra cost! ® Choose from
stock any single, dual, triple or quadruple capacitance — voltage combination for
replacement in television, radio, and other electronic equipment B Made to with-
stand high ripple and high surge voltages B Designed for 85°C high temperature
operation M Greater shelf and operating life because only premium grade ingredients
are used @ Built and tested to meet EIA Specification RS-154 B Individually packs
aged with mounting plates for your convenience B Unconditionally Guaranteed.

Ancn .ELECIROLYTIC DIVISION l
electronics inc. |

Community Drive, Great Neck, New York e HUnter 7-0500

www americanradiohistorv. com

automated from sign-on to sign-off.
Its complete program schedule 1
punched into IBM cards. The Visual
6000 Automation System reads the
cards and controls all video switch-
ing, prerolls projectors and video
tape recorders, operates multiplexers,
changes shides, switches or mixes
audio, starts audio cartridges and
mutes speaker.

Mr. Mann Reed, WTEV’s oper-
ations manager and organizer of the
system. described its functions at a
seminar held by Visual Electronics in
Chicago April 4.

IEEE Convention Meets

The first IEEE International
Convention, held in New York City
during the last week of March. was
attended by 70,432 engineers and
scientists from more than 40 coun-
tries.

The convention was actually a
continuation of the former IRE An-
nual Convention, since the AIEE
(American Institute of Electrical
Engineers) had held their annual
winter meeting in January. Next
year’s convention will be a truly
combined effort of the two organiza-
tions.

Subjects presented in 250 papers
at 54 sessions ranged from a selec-
tion of communications frequencies
for use on the moon to the use of
ultrasonics in diagnosing heart trou-
ble.

Probably the chief subject was
the comparatively new laser, to
which a special evening panel scssion
was devoted. Computers and com-
puter science ran it a close second,
while communications, once practi-
cally the only subject discussed at the
annual conventions, was dealt with
in a few scattered sessions.

Electro-optical amplifier

A new transistorlike device, in
which signals are carried by light
from the input to the output circuit,
was revealed by International Busi-
ness Machines Corp.

The new optical transistor is
made of gallium arsenide. Some of
the energy of the incoming electric
signal is converted into light, passing
through the base, or middle section,
of the device to the collector, where
the light is absorbed and frees elec-
trons which go into the external cir-
cuit as output current. The gallium
arsenide of which the base is com-
posed is translucent to light of the
frequency developed in this device.

The advantage of the optical
transistor is that light moves much
faster than electric charges to the
base. For high-frequency operation

(Continued on page 12)
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- Now is the time
to come to the aid

of you%of)marty!

The more you enjoy outdoor living,
the more you'll enjoy the Electro-Voice
Musicaster—world’s finest weather-
proof loudspeaker-system.

A Musicaster will add to your fun
wherever you are. Whether you're
dancing under the stars, swimming in
the pool, or relaxing around the
barbecue in the backyard, music from
a Musicaster adds the pleasure of
outdoor high-fidelity music from your
present Hi-Fi system, radio, phono-
graph or TV set.

It’s easy to connect for permanent
use outside, or you can simply move
your Musicaster into the recreation
room for year-"round pleasure.

Designed for indoor-outdoor use, the
E-V Musicaster obtains high-fidelity
response from a heavy-duty weather-
proofed speaker mounted in a rugged
aluminum die-cast enclosure. This
combination insures long-lasting
satisfaction under all conditions.

Now is the time to come to the aid of
your outdoor party .. .with an Electro-
Voice Musicaster. It’s easy to install. . .
send for full information and the name
'Y of your nearest E-V sound specialist.

ELECTRO-VOICE High-Fidelity Speaker System...it’s Weather-proofed!

SPECIFICATIONS:

Frequency Response: 60-13,000 cps
Dispersion: 120°

Power Handling Capacity: 30 watts program
Impedance: 8 ohms

Size: 215" H x 21)4” W x 84" D

Weight: 31 Ibs. net

) Price: $54.00

f

N

P.S. If your school, church or club

needs a tough, high-cuality, all-purpose

speaker, the smart choice is an
Electro-Voice KMusicaster.

Musicaster |l available with additional tweeter
to extend response to 18,000 cps. Price: $75.00

Electro-Voice, Inc. Dept. 634E
Buchanan, Michigan

Please send me your booklet, “How to

Pis Enjoy High-Fidelity Outdoors.""
\"', ) Name -, &
b Address____ . —
City State

A ey a

o 7 . ® =
& g . % ._

[ i - |
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ELECTRG-VOICE, INC., Consumer Products Div@islon, Buchanan, Michigan
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NEW JERROLD
TV DISTRIBUTION SYSTEM

ENGINEERED FOR THE NEW COLOR-TV ERA

® Designed for TV shops, dealers’ showrooms,
small apartments and motels

® Feeds up to 32 TV and FM sets

® No controls or adjustments

® New “Quick-Disconnect’ plug-in outlets

Here’s the distribution system to sell to TV and
FM dealers for their color-TV showrooms . ..
perfect too for the small apartment building or
motel that’s been needing an antenna system
but couldn’t afford one before. It’s also ideal for
your own service shop.

EEh

New crown-washer screw

The JERROLD “*Challenger’” Amplifier,
Model ACI.-200, delivers 20db minimum gain
over the low band, 19db over the high band.
Flat response—unique in a low-price amplifier,
but necessary for good color TV. Easy to install,
no controls to adjust. Famous JERROLD qual-

ity is built in to stay. o ACL-200, $38.97 net

See your JERROLD distributor or write
Jerrold Electronics, Distributor Sales Division,
Philadelphia 32, Pa.

wlh,

1 —

JERROLD

39

Exclusive ‘‘Gamma’'’ ELECTRONICS

New 4- and 8-way nigh-
isolation networks.

10

terminals for stripped or
unstripped twin lead.

chassis fittings for quick
disconnect of any set.

WwWwWw americanradiohistorv com

A subsidiary of THE JERROLD CORPORATION
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What Job Do You Want

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

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

Electronics Technology

_ A comprehensive program

covering Automation, Com-
munications, Computers,
Industrial Controls, Televi-
sion, Transistors, and prep-
aration for a 1st Class FCC
License.

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

Here's an excellent studio
engineering program which
will get you a 1st Class FCC
License and teach you all
about Program Transmis-
sion and Broadcast Trans-
mitters.

Cleveland Institute

oVTED

a” NHSC

a4

of Electronics

1776 E. 17th St., Dept. R1-80 |
Cleveland 14, Ohio T

1LV
INCIiL

Accredited Member

JUNE, 1963

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

First Class FCC License

If you want a 1st Class FCC
ticket quickly, this stream-
lined program will do the
trick and enable you to
maintain and service all
types of transmitting
equipment.

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

. |
, Cleveland Institute of Electronics 1
1776 E. 17th St., Dept. RE-80 |
I Cleveland 14, Ohio H - ¢ |
w
I Please send FREE Career Informa- B o Su cceed |
| tion pre;?ared .to help me get a.hea('l in in El eCtl‘Onics |
Electronics, without further obligation. I
I CHECK AREA OF MOST NINSN It o Pt s |
| INTEREST— | Fa— e |
| D Electronics Technology D First Class FCC License |
| [J Industrial Electronics [J Electronic Communications |
| [] Broadcast Engincering [ — _ !
| other |
} Your present occupation —— - :
| Name_ = _ Age '
I (please print) ]
| Address - . I — }
I
| City. . Zone State I
] Approved for Veteran’s Training under Korean GI Bill. RLE-80 I
__________________________ ]
1

wWwWwW.americanradiohistorv.com
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The wind blows just 3¢ hard
over your rooftop as it does
over the police station...

The exceptional popularity of our Magnum 27 Citizens Band Base An-
tenna is due in part to its towering resistance to the elements.
Nothing short of a tornado will damage it or impair performance.
Here’s why:

The “Maggie” is mechanically identical to our ASP-350 Professional
Base Antenna — designed specifically, and field-proven in thousands
of effective installations, to meet the super-critical requirements of
police, fire departments and essential industrial users of two-way
radio.

Same rugged, heavy-walled aluminum tubing, with telescope-interlock
feature for instant assembly and no bending . . . same quality solid
aluminum radials . . . same accurate, hand-finished workmanship
throughout.

“Maggie” matches its professional twin in performance, toc. End-fed,
Y» wavelength, Through exceptional improvement of signal-to-noise
ratio, operating gain is 6 db. over any single element omnidirectional
CB antenna made. Very low noise. Signal pattern is intensified greatly
by low radiating angle.

We've told you what we know. Your friends with the biggest signals
on the air can tell you better. So can your CB dealer — see him soon.

M-81 MAGNUM

CB base antenna

The finest brand band! Y%
e finest brand for every ban the ‘

antenna & s
specialists

AAIA oy
& 9 ’ ® 12435 Euclid Avenue, Clevetand 6, Ohio

“Stripes of Quallty” Exp. Div. 15 Moore St., New York 4, N.Y.

New "ZEUS™ portable power generator with Only one
moving part. Alternator principle. 1000, 1250 and 3000
watt models. Write tor complete information.

COMING NEXT MONTH IN RADIO-ELECTRONICS

SPEED COLOR SETUP AND SERVICE -- A color TV can
be set up in 20 minutes.

BETTER ANTENNAS FOR SHORT-WAVE DX -- Verticals
are best and easiest to build.

LEAKAGE CHECKER FOR YOUR VTVM -- It can be added
with an hour's work.

NEW TRICKS WITH DIODES -- 2-way amplifiers to
speech scramblers.

JULY ISSUE (on sale June 18)

www.americanradiohistorv com

(Continued from page 8)

in a conventional transistor, the base
must be made extremely thin, to
shorten the time required for the
passage of electric charges. These ex-
tremely thin base regions are hard to
construct. In the optical transistor,
they can be very much bigger.

4 —— COLLECTOR

P [CURRENT> \\
N (oot > [/\‘:j’;BASE
P[

+ EMITTE

R
The new optical transistor. Electric cur-
rent enters the device at the emitter. In
the region of the junction between emit-
ter and base, light is emitted due to re-
combination of electrons and holes. The
light passes across the base region and
creates electron-hole combinations as it
is absorbed near the junction between
base and collector. As shown, the base
is biased negative with respect to the
emitter, and the collector is negative to
the base.

The experimental device is the
work of Richard F. Rutz of IBM’s
Thomas J. Watson Research Center.
Units made so far have a low cur-
rent gain, but show a power gain as
high as 50 at liquid nitrogen tem-
peratures.

Color Going Up,
Say Set Makers

Color TV set sales will climb to
about 2.5 million by 1967, say 14
leading TV set and tube makers,
while black-and-white sales sink to 4
million by ’68.

The manufacturers were inter-
viewed by Lionel D. Edie & Co., sur-
veying for an unnamed firm. De-
tailed findings may not be made pub-
lic.

Total TV sales, the study pre-
dicts, will stay in the 7-million range
for about 5 years, with color’s share
of the sales growing steadily.

Governments Study ESP

Extrasensory perception, or tele-
pathic communication, is the subject
of serious study by both the United
States and the Russian governments,
states Nilo Lindgren in the magazine
Electronics. The Air Force Cam-
bridge Research Laboratories, he says,
have been quietly conducting scien-
tific experiments in ESP at their Com-
munications Sciences Laboratory at
Hanscom Field. The project even has

RADIO-ELECTRONICS
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THE TUBES | USE ARE ALWAYS 6
| T0 SERVICE A CUSTOMER'S SET
CAUSE ACCENT ON vALUE MEANS TOME

-——
- — e s S
T e e e it T o

C()ﬂl plpt(x

this jingle witl: words that

¥l what ACGENT ON VALUE
. Means 1 o,

Enter General Electric’s ONE-O-ONE Con- k. able for you. Your General Electric tube

test. 101 prizes given every month...$10
to $100 with a Grand Prize of $500 in
cash. See your General Electric tube dis-
tributor for complete rules and official
entry blank.

Get this book FREE with the purchase of
G-E tubes. Here’s 101 Tele-Clues to help
make TV repair easier and more profit-

distributor will give it to you free in ap-
preciation of your purchase of G-E tubes
and electronic equipment. Enter the ONE-
0O-ONE Contest. Get 101 Tele-Clues. See
your General Electric Distributor today.

Progress s Ovr Most Important Prodvef

GENERAL &3 ELECTRIC

Another Accent on Value from G-E F{EOTRONICS Distributors

JUNE, 1963
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Harman-Kardon Shatters
Old Concepts of Economy-Class
Public Address Amplifiers!

COMMANDER CA-35

COMMANDER CA-65
with extra mic pre-amp installed

COMMANDER CA-100
with extra mic channels and
area selector switch assembly

14

New performance and
versatility standards with the

“CA’’ SERIES COMMANDER

Unprecedented! 5 New Commanders . . .
every one with CERTIFIED POWER
RATING! Now you can plan a job accu-
rately, get the results you cxpect!

Versatile! Tnputs for High and Low Im-
pedance Mics—with on-chassis socket for
plug-in mic matching transformer! Every

¢ quality or cable length requirement is now

satisfied!

Expandable! Add Mic Channels as
Needed! Space provided on medium and
high power models for two additional mic
channels. Up to four mic inputs now
possible.

Fidelity! Socket for an optional plug-in
mag phono-tape head preamp with genu-
ine built-in RTAA and NARTB equaliza-
tion. Works in aux channel; avoids loss of
a mic input.

Adaptability! Every Commander can be
sct up for preecedence operation, essential
for background music systems, special and
emergency announcements, cte. CA-12
has MIN-MUSIC-PAGE switcly; all others
function automatically.

Flexible! Optional area speaker selector
assembly installs in CA-35/65/100 to pro-
vide selective paging and musicasting to
any or all of 8 areas.

It's impossible . . . to add here the numer-
ous other MAJOR features of this remark-
able new economy class public address
line. But, a big new free catalog tells you
the whole story about Commander and
provides valuable, revealing information
about public address amplifiers general-
ly...Send for it.

Harman-Kardon, Inc. Desk RE-6
Commercial Sound Div.
55 Ames Court, Plainview, L.1., N.Y.

Rush me the new p/a catalog that tells me
the things | ought to know about public
address amplifiers.

Name

Address

City __ State

_harman RPN

A subsidiary of THE JERROLD CORPORATION &

www americanradiohistorv com

its own specialized equipment—a
computerlike device called Veritac:
The Russians, he says, have worked
for years on what they call “biologi-
cal radio communications.” In lab-
oratories in Moscow, Leningrad and
Omsk, Russian scientists are said to
have discovered that ESP is a form
of electromagnetic radiation on a se-
ries of wavelengths in the centimeter,
millimeter and shorter wavelengths.
All these frequencies share in car-
rying the single messages, possibly
something in the manner of our cod-
ed RACEP system.

CALENDAR OF EVENTS

5th National Radio Frequency Interference Symposi-
um, June 4-5: Bellevue-Stratford Hotel, Philadelphia.
National Electronic Packing and Production Confer-
ence (NEP/CONY), June 4-6: New York Coliseum, New
York City.

1963 Chicago Spring Conference on Broadcast and
TV Receivers, June 17-18: O’Hare Inn, Chicago.

EIA Annual Convention, June 18-20: Pick-Congress
Hotel, Chicago.

International Symposium on Antennas and Propaga-
tion, July 9-11: Central Radio Propagation Lab, Na-
tional Bureau of Standards, Bouider, Colo.

Publisher Passes

Milton Sleeper, pioneer in radio
publications, died Jan. 31. Sleeper was
one of the earliest in the field. He
started his career. as did many oth-
ers, on one of Gernsback’s publica-
tions—FElectrical ~Experimenter—in
that magazine’s early vyears, Later,
he wrote books on radio and started
the publication FM, which for many
years was the only FM magazine in
the field.

With the beginnings of interest
in better music, he founded the mag-
azine High Fidelity, later selling it
and starting a second magazine, High
Fidelity Music in the Home, which
after a short existence was also sold.

He is survived by his wife, Mrs.
Ethel Sleeper.

One-Station FM

In the last 8 months, 35,000
Americans have bought FM radios
without knobs or dials. The sets don’t
need any, because they receive only
one station.

Auditron Corp.,, a New York
firm under the direction of radio vet-
eran Emmet Poons, sells the sets
through FM stations by mail order.
Special uses inciude weather radios
for steamship and tugboat use, and
medical broadcasts for doctors, with
waiting-room music for office hours!

Forward Air Control
in 37-Lb Command Pack
A parachutist-carried command

pack, weighing only 37 Ib and in-
cluding four separate two-channel
transceivers, was demonstrated by
Sylvania. The total size of the pack
is 11 x 16 x 10 inches.

RADIO-ELECTRONICS
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What Does F.C.C. Mean To You?

What is the F. C. C.?

T. €. C. stands for Federal Communications
Commission. This is an agency of the Federal
Government, created by Congress to regulate
all wire and radio communication and radio and
television hroadcasting in the United States.

What is an F. C. C. Operator License ?

The F. C. C. requires that only qualified pere
sons he allowed to install, maintain, and operate
electronic communications equipment, including
radio and television broadcast transmitters. To
determine who is qualified to take on such re-
sponsibility, the F. C. C. gives technical exami-
nations. Operator licenses are awarded to those
who pass these examinations. There are different
tvpes and classes of operator licenses, based on
the type and ditliculty of the examination passed.

What are the Different Types
of Operator Licenses?

The F. C. C. grants three different types (or
groups) of operator licenses — commercial radio-
telcPHONE, commercial radioteleGRAPH, and
amateur.

COMMERCIAL, RADIOTELEPHONE oper-
ator licenses are those required of technicians
and engincers responsible for the proper opera-
tion of clectronic equipment involved in the
transmission of voice, music, or pictures., For
example, a person who installs or maintains two-
way mobile radio systems or radio and television
broadcast equipment must hold a radiotele-
PHONE license. (A knowledge of Morse code is
NOT required to obtain such a license.)

COMMERCIAL RADIOTELEGRAPH opera-
ator licenses are those required of the operators
and maintenance men working with communica-
tions equipment which involves the use of Morse
code. ¥For example, a radio operator on board a
merchant ship must hold a radioteleGRAPH
license. (The ability to send and receive Morse
is required to obtain such a license.)

AMATEUR operator licenses are those re-
quired of radio “hams”—people who are radio
hobbyists and experimenters, (A knowledge of
Morse code is necessary to he a “ham”.)

‘What are the Different Classes of
RadiotelePHONE Licenses?

Each tvpe (or group) of licenses is divided inlo
differcnt classes. There are three classes of radio-
telephone licenses, as follows:

(1) Third Class Radiotelephone License. No
previous license or on-the-job experience is re-
quired to qualify for the examination for this
license. The examination consists of ¥. C. C.
Elements I and II covering radio Jaws, ¥. C. C,
regulations, and bhasic operating practices,

(2) Second Class :Radiotelephone License. No
on-the-job experience is required for this ex-
amination. Iowever, the applicant must have

already passed examination Elements I and 1T,
The second class radiotelephone examination
consists of I, C. C, Element III. It is mostly
technical and covers basic radiotelephone theory
(including electrical calculations), vacuum tubes,
transistors, amplitiers, oscillators, power supplies,
amplitude modulation, frequency modulation,
neasuring  instruments, transmitters, receivers,
antennas and transmission lines, ete.

(3) First Class Radiotelephone License. No
on-the-job expericnce is required to qualify for
this examination. However, the applicant must
have already passed examination Elements 1,711,
and III. (If the applicant wishes, he may take
all four elements at the same sitting, bnt this is
not the general practice.) The first class radio-
telephone examination consists of F, C. C,
Element 1V, It is mostly technical covering ad-
vanced radiotelephone theory and basic tele-
vision theory. This examination covers generally
the same subject matter as the second class ex-
amination, but the questions are more ditlicult
and involve more mathematics,

Which License Qualifies for Which Jobs?

The THIRD CLASS radiotelephone license is
of value primarily in that it qualifies you to take
the second class examination. The scope of
authority covered by a third class license is
extremely limited,

The SECOND CLASS radiotelephone license
qualifies you to install, maintain, and operate
most all radiotelephone equipment except coni~
mercial hroadcast station equipment.

The FIRST CLASS radiotelephone license
qualifies you to install, maintain, and operate
cvery type of radiotelephone equipment {except
amateur, of course) including all radio and tele-
vision stations in the United States, .and in its
Territories and Possessions. This is the highest
cluss of radiotelephone license available.

How Long Does it Take to Prepare
for F. C. C. Exams?

The time required to prepare for F. C. C. ex-
aminations naturally varies with the individual,
depending on  his background and aptitude.
Grantham training prepares the student to pass
Y. C. C. exams in a minimum of time.

Tn the Grantham correspondence course, the
average beginner should prepare for his second
class radiotelephone license after from 300 to
350 hours of study. This same student should
then prepare for his first class license in approxi-
mately 75 additional hours ot study.

Grantham offers exactly the same course in
resident (classroomn) training in four mnajor cities
in the United States. This is one of the +’s of
the Grantham training program. Ilome study stu-
dents may, for any reason, transfer to classroom
training simply by paying the balance of their
home study tuition; they may then apply this
entire amount to the resident class of their choice.

Tn the Grantham resident course, you prepare
for your first class F, C. C, license in 8 weeks,

2 wecks, 20 weeks, or 30 weeks, depending on
svhich class schedule you select.

What is the Grantham Approach?

In electronics the same basic principles apply
regardless of one’s specialization within the field,
But, in teaching electronics, relating these basic
principles to a specific application gives the sub-
ject a frame of reference and makes it easier for
the student to learn: To have you memorize
Ohm’s or Kirchhoft’s laws, for example, without
relating them to specitic applications would be
like learning a language phonetically without be«
ing able to understand or speak it. The Grantham
course, therefore, teaches you basic electronics
as it relates to the field of communications,

Why Choose Grantham Training?

In the short time mnecessary to complete the
course, You will acquire a knowledge of clec~
tronics — of the Jaws and theories of electronics,
and their applications to the operation of practi-
cal equipment. These “‘hasics” are presented in
a logical, step-by-step manner, with the neces-
sary math integrated into the course, from thea
viewpoint that you have no prior knowledge of
the subject. In fact, everything in the course is
presented from this viewpoint — nothing is taken
for granted where your education is concerncd.
Thus, as a Granthani graduate, you are prepared
to begin working at the technical level in any
phase of electronics.

Should You Memorize or Understand?

If you believe that electronics can bhe lcamed
through ‘memorizing by rote, our course is- not
for you. But, if you want to be able to think
and reason clectronics, we believe no other home
study school offers so much knowledge and serv=
ice in relation to time and money expended as
Grantham does.

Is Grantham Training Accredited ?

Grantham School of Electronics is accredited
hy the Accrediting Commission of the National
Home Study Council. The Accrediting Conmis=
sion has been approved hy the U.S. Office of
Education as a “nationally recognized accredit=
ing agency” wunder the terms of Public Laws
82-550 and 85-864.

Two “Door-Openers” to Employment
(1) First Class Commercial ¥. C. C, License:
The Grantham course prepares vou to pass the
examination for this license, which is actually a
“diploma” issued by the U.S. Government ta
certify gualificd electronics technicians. It assures
a prospective electronics employer that you are

a2 man with the necessary knowledge to “build”’

with his company.

(2) Pre-Employment Exams Given By Indus-
trv: You are qualified to make an excellent showe
ing on the exams which many industrial elec-
tronics firms require of a potential employec,

For further details concerning F.C.C. licenses and our training, send for our FREE booklet,
“Careers in Electronics”. Clip the coupon below and mail it to the School.

Get your First Class Commercial F.C.C. License Quickly
by training at ST

____________________________ cemcssaey

{Mail in envelope or paste on postal card}

To: GRANTHAM SCHOOL OF ELECTRONICS

NATIONAL HEADQUARTERS OFFICE
1505 N. Western Ave., Hollywood 27, Calif.

Gentlemen:

GRANTHAM

Please send me your free booklet telling how | can get my com.
mercial F.C.C. license quickly, | understand there is no obligation
and no salesman will call.

‘o
OME ST

SCHOOL OF ELECTRONICS

e o0 e o 18t 2 e s e e v e e ]

Name. Age
1505 N. Western Ave. 408 Marion Street 3123 Gillham Road 821-19th Street, N.W, Add
Los Angeles 27, Calif, Seattle 4, Wash. Kansas City 9, Mo, Washington 6, 0. C. [less ==

(Phone: HO 7-7727) {Phone: MA 2-7227) {Phone: JE 1-6320) (Phone: ST 3-3614) City State
1 am interested in: 34.G
] Home Study, [] Resident Classes =

MAIL COUPON NOW-—NO SALESMAN WILL CALL=>
JUNE, 1963 15
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JHE
FOR
MODERN
LIVING

PLUG-IN TYPE
PORTABLE

INVERTERS

A.C. HOUSEHOLD ELECTRICITY MODELS

Anywhere . . . in yourown 6.RMF (6 volts) 60 to 80
car, boat or plane ma"?).girig%pla%_rWelght 12

Operates Standard A.C. 5

B BRICEY N et $33.00

@ Dictating Machines 12T-RME (12 volts) 90 to

eSmall Radios 125 watts. Shipping weight

e Electric Shavers 121Ibs. DEALER NET

e Heating Pads, etc. PRICES -« wp - e $33.00

. *Additional Models Available

@ “A” Battery

|ELIMINATOR

For Demonstrating and
Testing Auto Radios—
TRANSISTOR or VIBRATOR
OPERATED!

Designed for testing D.C.
Electrical Apparatus on Reg-
ular A.C. Lines—Equipped
with Full-Wave Dry Disc-
Type Rectifier, assuring
noiseless, interference-free
v operation and extreme long
lite and reliability.

MAY ALSO BE USED AS A BATTERY CHARGER
MODEL 610C-ELIF . . . 6 volts at 10 amps. or 12 volts
at 6 amps. Shipping weight 22 Ibs,

DEALER NET PRICE Wl .5 5 Wi ax $49.95
MODEL 620C-ELIT . . . 6 volts at 20 amps. or 12 voits at
10 amps. Shipping weight 33 Ibs.

DEALER NET PRICE

iibraTors . |

By every test ATR Auto-
Radio Vibrators are best!
. . . and feature Ceramic
Stack Spacers, Instant Start-
ng, Large Oversized Tungsten
Contacts, Perforated Reed,
plus Highest Precision Con-
struction and Workmanship and
Quiet Operation!

There is an ATR VIBRATOR for
every make of ear!

Ask your distributor for ATR's Low Priced type 1400,
6 volt 4-prong Vibrator; and 1843, 12 volt 3-prong; or
1840, 12 volt 4-prong Vibrator. THE WORLD’S FINEST!

T MODEL 600 SERIES
Easily installed in-dash or
under-dash. Amplifier pow-
er-supply  chassis may be
> separated from tuner chassis
for installation flexibility and easy servicing. Utilizes 6-
tube super heterodyne circuit (2 dual-purpose tubes) with
8-tube performance . . . pulls in those distant stations
with good tone and volume. Supplied with separate 5
x 7" spesker which is installed in original automobile
speaker compariment for high fidelity performance. Neu-
tral gray-tan baked enamel finish. Over-all size 4° deep
x 612" wide x 2" high. Tuner Chassis; with Amplifier
Chassis, 2% deep x 62" wide x 3% high. Shipping
weight 7 |bs. WILL OUTPERFORM MOST SETS!
Model 61212 volt Dealer Net Price $31.96

Model 606— 6 volt Dealer Net Price ... $31.96
- - -
Airplane Style Overhead v
Mounting under Cab Roof Nc::lsgm.:;g

TRUCK

KARADIO

Excellent Tone,
Volume, and Sensitivity!

Compact, yet powerful. Fits
all trucks, station wagons,
most cars and boats. Just drill a % inch hole in roof and
suspend the one-piece unit (aerial, chassis and speaker)
in minutes. Watertight mounting assembly holds anten-
na upright. Yoke-type bracket lets you tilt radio to
any angle.

Extra-sensitive radio has 6 tubes (2 double-purpose),
over-size Alnico 5 PM speaker for full, rich tone. Big,
easy-to-read illuminated dial. Fingertip tuning control.
Volume and tone controls, 33.in. stainless steef antenna.
Neutral gray-tan enameled metat cabinet, 7 x 6% x 4 in.
high over-all. Shipping weight 10V Ibs.

Model TR-1279—-12A for 12V Dealer Net Price $41.96

‘\\_;3

Model TR-1279— @A for 6V Dealer Net Price $41.96

SEE YOUR ELECTRONIC PARTS DISTRIBUTOR
WRITE FACTORY FOR FREE LITERATURE -

ATR ELECTRONICS, INC

Formerly: rican Television & Radio

ST. PAUL 1, MINNESO
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Simulated use of the new Command Pack during field testing.
How the new pack looks.

The transceivers consist of a uhf
unit with two channels between 250
and 350 mc, intended chiefly for
ground-to-air communication; a 110
—140-mc unit; one with a range from
38 to 50 mc, and a 4- to 20-mc trans-
ceiver. This lowest-frequency unit
uses an external antenna, and can
communicate up to 300 miles (500
miles under favorable conditions).
The others are comparatively short
range, and have their own whip an-
tennas carried in an accessory case,
which forms the top section of the
command pack.

The equipment is designed for
commando use, and enables a para-
chutist to operate a forward control
command post, controlling both air-
craft and ground troops and coordi-
nating with more distant base sta-
tions.

FCC Takes $ Action

FCC’s Safety & Special Radio
Services Bureau has imposed $300 in
forfeitures against Vincent R. Ban-
ville, Sr., Fort Lauderdale, Fla.,
Citizens-radio licensee, for unauthor-
ized communications, improper iden-
tification and false call signal.

This is the first monetary for-
feiture action taken by the FCC un-
der Section 510 of the Communica-
tions Act of 1934, as amended, and
section 1.80 of the rules.

Teenagers

Born 15 years ago this month
were the transistor, June 30, and the
long-playing record, June 21.

www americanradiohistorv com

Foreign Countries Pass
US in TV Ownership

More TV sets are now in use
abroad than in the US, reports Tele-
vision Factbook. At the end of 1961,
there were 54 million sets in foreign
countries. By October, 1962, the total
was 65 million, as against 60 million
in the US.

Seventy-five foreign countries
have 2,563 TV stations, while the US
has 619. but the American total ex-
cludes low-powered translators and
repeaters, though their equivalents
are counted in the foreign total. Also,
the US runs 35 stations for service-
men in US and overseas locations
where English-language shows would
not reach them.

The new nations of Africa play a
large part in foreign TV growth, with
the emphasis on commercial TV—
even in countries where TV is run by
government bodies.

Leading set-owning countries
are: United Kingdom, Japan, West
Germany, USSR, Canada, Ttaly,
France.

Electronic Music

Electronic music has gained so
much importance, says Dr. Albert
Seay, Colorado College music pro-
fessor, that courses in electronics are
now a part of most young composers’
training. Machines can determine
the order and arrangement of sounds,
reproduce them or simultaneously
arrange and produce the sounds. Dr.
Seay doubts, however, that electronic
music will ever replace the tradition-
al variety. END

RADIO-ELECTRONICS

«


www.americanradiohistory.com

.

CRELGRAD ROY A. REICHERT makes an adj

Telephone Labs, Maurray Hill, N, dJ.

If you are employed in electronics

O Matiams g

1963 |

Your future In f
electropjcg

239 Nuclez, €ﬂ'ﬂ£8l” tethlOIO
137

ustment on the prototype of a programmable ¢ 4 Lo
power supply whica he designed and built in his capacity as Senior Technical Aide, Bell 4, v

i tom 7T

WE WANT TO SEND YOU THE FREE BOOK
that started this man on the way to a rewarding career

Today Roy A. Reichert has a well-paying, exciting position
in space age electronics. But he held a routine job when
he sent for our free book, “Your Career in Electronics
and Nnclear Ingineering Technology”’

From this 58-page book, he discovered the real reason
why some men move ahead in electronics while others
stand still. He learned the vital importance of advanced
knowledge of electronics to a man who cannot be satisfied
with an uninteresting, low-paying job. He found out why
CREI Home Study Programs are recogrized by leading
organizations as particularly effective preparation for a
career in advanced electronics. Mr. Reichert is just one of
thousands ol men in every phase of electronics who profited
from reading this book. Send for free copy. Use coupon or
write: The Capitel Radio Engineering Institute, Dept.
1406A. 3224 [6th St., N.W., Washington 10, D. C.

JUNE, 1963

Fonndeidl 1927
Acceredited Menber ol the Nutional Home Swudy Council

CREI The Capitol Radio Engineering Institute

R Dept, 14064, 3224 16th St., N.W., Washington 10, D. C. |

— .

Please send me FREE book describing career opportunities. and '
CREI Programs in advanced electronics. 1 am employed in electronics I

|

|

|

I

|

I and have a high school education I

I Name Age.. _ :

| Address |

I City Zone State :

I Employed by .. m }

| Type of Present Work e (]

I Check: [ Home Study ‘[0 Residence School [] G. I. Bill 50 {

in . e e e e S e e R B e S S e s e s e S Y S S e
17
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home TV accessories o closed circuit TV systems

SNAP...

in seconds...
all the power to bring

in weak channels

without overloading
on strong channels

NEW BLONDER-TONGUE ABLE-2

The new two transistor ABLE-2 is no ordinary booster—it per-
forms better, longer than other home boosters available today.
It’s well worth the slightly higher price. The toughest weak
signal problems are no match for the ABLE-2. List $44.95

N —

2 TRANSISTORS for more power on weak channels—
handles up to 30X more signal voltage than
one-transistor models without overloading

3-SET SPLITTER delivers sharp, clear pictures up

to 3 sets with power to spare (TV, FM, COLOR)
‘MIRACLE MOUNT’ means fastest, easiest
installation of any mast mounted booster

REMOTE AC POWER SUPPLY, stripless 300 ohm
terminals and other features

Also available—New ABLE-1—Top Quality mast mounted 3-set
TV /FM booster similar to ABLE-2, but with only one transistor.
Recommended for weak signal areas only. List $39.95

engineered and manufactured by

BLONDER /ZTONGUE

9 Alling St., Newark, 2 N. J.
Canadian Div: Benco Television Assoc., Ltd., Tor., Ont,

www.americanradiohistorv.com

o UHF converters o master TV systems

(Jorrespondence

Orchids from England
Dear Editor:

May I compliment you on the con-
tinued excellence of your magazine,
which I have been taking without one
missing number for 12 years. It has
greatly assisted me in my post as radio
and television service engineer, by its
practical approach to all types of serv-

| ice. I have built test instruments from
I many of your articles, and the gear’s

England

in constant use on our service bench.

Your magazine is very highly re-
spected by all the service engineers of
my acquaintance, and by the Lecturers
of our technical college.

Do you have anything on ham TV
transmission using a flying-spot tech-
nique for transmitting film or slides?
There seems to be a dearth of ham-TV
information on this side of the Atlantic.

J. A. Warton, AAM.I.S.M.
Ribbleion, Preston, Lancs

[Thank you! On page 48 of our

May 1962 issue, you'll find a TV cam-

era you can build—though not a flying-
spot type. Page 26 of CQ magazinc for
March 1963 offers “A Flying Spot Scan-
ner,” using mainly parts from two
junked 630-type TV receivers.—Edi-

ror]

Lack of Good Technicians
Dear Editor:

Regarding the doubt of technician
shortage, expressed in the letters in the
April 1963 issue—I'm getting weary of
hearing the same sob story: “Completed
courses In electronics, but cannot find
job, don’t want job for less than $100 a
week, can’t go where the openings are.”

Yes, there is a shortage of techni-
cians—good technicians. To qualify as
a good technician, a man should have
completed a good basic course and have

| had at least 2 years of experience. But

to get that experience, he must be willing
to work long hours for low pay, and to
go where the work is.

Sitting home drinking beer and
moaning the lack of $100-a-week jobs
under one’s nose is not the way.

I got my start by completing a course
and working as a radio shop flunky.
Then T went on to be a TV field service
man, TV benchman, shift TV transmit-
ter man, maintenance man, maintenance
supervisor, and finally my present posi-

RADIO-ELECTRONICS
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PHOTOFACT SERIES FOR
SPECIALIZED SERVICING!

Here’s timely service data coverage on specialized equipment—complete, uniform,
authoritative PHOTOFACT service data now available only in handy bound-volume
form. Take advantage of our money-saving Standing Order Subscription offer for any
of the Specialized PHOTOFACT Series described below.

[ s
= e

New Avuto Radio Series New Transistor Radio Series
Six to eight of these bound volumes issued each year, Twelve to fifteen of these volumes issued each year—
to bring you complete PHOTOFACT service data cover- complete PHoToract coverage of Transistor Radios.
age of Auto Radios. Each volume covers 40-50 popular Each volume covers 40-50 popular late models. Regular
Jate models. Regular price per volume, $2.95—only price per volume, $2.95—only $2.65 when purchased
$2.65 when purchased on a Standing Order Subscrip- on a Standing Order Subscription—you save 30¢ per

tion—you save 30¢ per volume! volume!

Sl

New Tape Recorder Series New CB Radio Series

Two volumes issued yearly, to bring you complete Two to three volumes issued yearly-—complete
Prororact coverage of all important, late model Tape Puortoract coverage of all popular CB Radio models.
Recorders. Regular price per volume, $4.95 —only Regular price per volume, $2.95 —only $2.65 when
$4.65 when purchased on a Standing Order Subscrip- purchased on a Standing Order Subscription—you save
tion—you save 30¢ per volume! 30¢ per volume!
SEND
COUPON

SIGN UP TODAY FOR A STANDING ORDER
,::‘2?3:! SUBSCRIPTION TO THE PHOTOFACT HOWARD W. SAMS & CO., INC.
SPECIALIZED SERIES ”

oward W. Sams & Co., Inc., Dept. 6-F3

4300 W. 62nd St., Indianapolis 6, Indiana o
With a Standing Order Subscription to receive the new PHOTOFACT Enter my Standing Order Subscription for the following:
Specialized Series of your choice as issued, you pay only $2.65 for the O Auto Radio Series [ CB Radio Series

Auto Radio, Transistor Radio and CB Radio Series, instead of the regular O Transistor Radio Series  [1 Tape Recorder Series
$2.95 price; only $4.65 for the Tape Recorder Series, instead of the

regular $4.95 price! Get the world’s finest specialized servicing data

My Distributoris:

e e e e e

Shop Name. -
and enjoy extra savings with a Standing Order Subscription. Sign up
with your Sams Distributor, or send coupon now. Attn
Address
i S
SAVE WITH A STANDING ORDER SUBSCRIPTION! |V _—— —— —————Zone —sue —
JUNE, 1963 19
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the most
noise-free
recordings
you have

ever
heard

-V e

will be made on the new all-transistorized Norelco
Continental ‘401’ Stereo Tape Recorder, the only
recorder using the newly developed AC107 tran-
sistors in its two preamplifiers. The AC107 is the
only transistor specifically designed for magnetic
tape head preamplifiers utilizing specially purified
germanium to achieve the extraordinary low noise
figure of 3 db, measured over the entire audio
band (rather than the usual single frequency). This
noise figure remains stable over large collector-
emitter voltage swings and despite large varia-
tions in source resistance. .

Hear the new transistorized Norelco Continental
‘401" « 4-track stereo/mono record and playback
o 4 speeds: 7%, 3%, 1% and the new 4th speed
of % ips which provides 32 hours of recording
on a single 7" reel « fully self-contained with
dynamic stereo microphone, two speakers (one in
the removable cover for stereo separation), dual
preamps and dual recording and playback ampli-
fiers » self-contained PA system « mixing facilities
e can also play through external hi-fi system e
multiplay facilities.

Specifications: Frequency response: 60-16,000 cps

at 7Y% ips. Head gap: 0.00012”. Signal-to-noise !

ratio: better than —48 db. Wow and flutter: less
than 0.14% at 7Y2 ips. Recording level indicator:
one-meter type. Program indicator: built-in, 4-digit
adjustable. Inputs: for stereo microphone (1 two-
channel); for phono, radio or tuner (2). Foot pedal
facilities (1). Outputs: for external speakers (2),
for external amplifiers (1 two-channel); headphone
(1). Recording standby. Transistor complement:
AC 107 (4), 0C75 (6),0C74 (2), 0C44 (2), 2N1314
(2), 0C79 (1). Line voltage: 117 volts AC at 60
cycles. Power consumption: 65 watts. Dimensions:
1815” x 15” x 10”, Weight: 38 Ibs. Accessories:
Monitoring headset and dual microphone adapter.

For a pleasant demonstration, visit your favor-
ite hi-fi dealer or camera shop. Write for Brochure
£-6, North American Philips Company, Inc., High
Fidelity Products Division, 230 Duffy Avenue,
Hicksville, Long Island, New York.

Norelbo

In Canada and throughout the free wortd, Noreleo Is known as ‘the Phllips.!

20

tion. It took me 10 years. I am now 27.
From my job here, I can see that
good technicians are hard to find. We
find it difficult to fill openings with qual-
ified personnel. R. L. PEARSON
Chief Engineer, KHPL-TV

Hayes Center, Neb.

Too Complicated
Dear Editor:

This refers to the article in your
February issue (page 40) entitled “Con-
tact Load Multipliers”.

I fail to see what Mr. Ives hopes to
accomplish with his over-complex and
costly circuit.

There is a much simpler approach
than the one described in his article. Al-
most every relay manufacturer today
makes a sensitive relay that operates at
less current than the author’s device.

Where Mr. Ives’ circuit requires
96 mw, a sensitive relay by Kurman
(310 DC 44) requires only 1.82 mw,
(7.3V at .25 ma). This relay is suitable
for rapid keying. It can be operated
very easily with a photoconductive de-
vice, such as a Clairex CL-3. Contact
current is 1 amp. This is more than nec-
essary to key a power relay handling
20 to 30 amps.

The user of this particular relay
need not construct a dc power supply.
A 7.5-volt battery would last its shelf
life. When the relay was energized, the
current demand would only be Y4 ma.

The sensitive relay seems to me to
be a more direct approach to the de-
mands outlined by the author.

ARTHUR BONE
Duriiam,; N. C.

lves: Not Really

] Dear Editor:

Mr. Arthur Bone points out, most
correctly, that contact load multiplica-
tion can be done effectively by a cas-
cade of relays, the first highly sensitive,
the second designed for power handling.
This is the classical method of handling
a heavy load with delicate contacts. For
many electrical control tasks, it is ideal,
just as the wheelbarrow (invented by
Leonardo da Vinci?) is the most eco-
nomical earth-moving implement for
many small construction jobs.

Mr. Bone’s comments on the econ-
omy of using batteries in place of a
power supply are likewise excellent,
provided batteries can be obtained
promptly and in new condition. At most
isolated military installations, batteries
are obtained from the Quartermaster
warehouse, where they have spent most
of their rated shelf life. Many “issue”
batteries act like surplus from the Sec-
ond Punic War!

Relay cascades become trouble-

some at high frequencies of operation.

Relay response lags are additive. Where
“kick” absorption is necessary, as in the
vicinity of radio receiving equipment,

www americanradiohistorv. com

these lags are usually increased, and
resonances are likely to occur at one or
more operating speeds. Relays, particu-
larly sensitive relays, are highly sensi-
tive to vibration, and must be protected
against chemical fumes (including
“smog”), dust, insects, etc. Relays also
require either periodic contact mainte-
nance, or periodic replacement.

So, sensitive relays in much “must
not fail” equipment are being replaced
cither by vacuum tubes or, more re-
cently, by transistors. Wherever possi-
ble, transistors are being used, as they
require no filament current, and many
of them seem to be nearly immortal. By
use of Darlington, and similar, ampli-
fiers, contacts carrying only a few mi-
croamperes can control power relays
which in turn can control many kilo-
watts. First cost of transistors, in many
instances, is actually less than the first
cost of a sensitive relay performing the
same function. Sustaining cost of a
properly designed and used transistor
amplifier—the cost of maintenance and
repairs from the time that the device is
put into use until it is thrown away—is
very low and often zero.

Whether to use a sensitive relay, a
vacuum tube or a transistor, in a given
cireuit, can be decided only by a study
of the exact operating conditions. In a
surprising number of instances, at least
two of the alternatives will do the job
equally well. Then, “you pays your
money, and you takes your choice.”

RoNaLD L. IvEs
Palo Alio, Calif.
Admires Tesla
Dear Editor:

You could not possibly have se-
lected for your “Inventors of Radio” a
more distinguished. prolific and worthy
inventor than Nikola Tesla, who for so
many years was misunderstood, even
ridiculed, by so many professional engi-
neers and scientists, over whom he tow-
ered by his advanced thinking. Only
since his death have his great contribu-
tions to science and technology been
properly appreciated.

I prize highly an autographed, 36-
page paper of his, published in The
Century Muagazine, June 1900: “The
Problem of Increasing Human Energy,
with special reference to the Harnessing
of the Sun’s Energy.” This should be
added to Mr. Bartlett’s references.

My correspondence with Tesla was
given many years ago to Kenneth M.
Swezey, 163 Milton St., Brooklyn,
N. Y., who is probably the best living
authority on Tesla, and who has col-
lected much information about him.

BENJAMIN F. MIESSNER
Miami Shores, Fla.

[The correspondence with Mr. Telsa has
since been given by Mr. Swezey to the
Manuscript Division, New York Public
Library.—Editor] END
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Two things you're sure to hear at a public event

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

churches, stadiums and arenas, in hospitals, factories, mis-
sile bases—everywhere from Presidential inaugurations
to Little League play-offs.

You can’t lose a P.A. customer when you have the supe-
riority of over 62 different University speaker products in

every price rangeé = INIVERSITY
behind you. Write | LOUDSPEAKERS

Desk J-6 for our
. f - OKLAHOMA CITY, OKLA.
latest P.A. catalog: A Division of Ling-Temco-Vought, Inc.

Send all equipment for service to our newly located Service Dept., 9500 W. Reno, Oklahoma City, Okla.

JUNE, 1963
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Can you find
another kit that
offers so much

for $99%9

EICO ST70, 70-WATT STEREO AMPLIFIER

Beyond the performance level of these two units, possible improve-
ment is merely marginal and very expensive. That’s why with
EICO’s ST97 and ST70 you strike the optimum balance of cost and
performance—each costs less than $100 as a kit. You can also get
the ST70 and ST97 factory-wired for $149.95 each—and you couldn’t
find comparable wired units at the price.

If high power isn’t your primary need, you can get superb sound
for even less with EICQ’s ST40, the 40-watt counterpart of EICO’s
outstanding ST70. The ST40, essentially equal to the ST70 in all but
power, costs $79.95 as a kit, $129.95 factory-wired.

ST70 DATA: As the center of your stereo system, the ST70 accommodates
all program sources. It even has separate inputs for both turntable and
record changer, preamplified tape signals and tape head with correct equali-
zation for both fast and slow tape speeds. A center channel output feeds
directly on a center channel speaker or, where desired, extension speakers
throughout your house without any additional amplifier. Critical parts
filter capacitors, rectifiers, output tubes—all operate well below their ratings
to assure long, trouble-free life. Oversize output transformers deliver full
rated power all the way down to 30 e¢ps. . .. And as a kit builder, you'll like
the spacious layout. We got rid of all those tight places. Kit $99.95. Wired
$149.95 (includes metal cover).

SPECIFICATIONS ST70 Output Power: 70 watts (continuous sine wave
36-watts per channel) /M Distortion: 1% at 70 watts. Harmonic¢ Distortion:
less than 1%. Frequency Response: =+ db 10-50,000 cps. Inverse Feedback:
17 db. Stability Margin: 10 db. Hum and Noise Level:* mag. phono —63 db;
tape head —54 db; tuners, auxiliaries —78 db. (all measurements according
to 1HFM standards.)
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Can you find

another kit that
offers so much
for $999%59
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EICO ST97 FM STEREO TUNER

ST97 DATA: Building the ST97 FM stereo tuner requires no instruments, no
critical adjustments,. The front end and IF stages are fully pre-wired and pre-
aligned. The tunable coils of the stereo demodulator are factory-adjusted.
With four IF stages plus a stable, sensitive front end, the ST97 pulls in
clear stereo even under fringe conditions, and EICO's filterless zero-phase
shift stereo detector (patents pending) maintains reliable channel separa-
tion. EICO’s unique traveling tuning eye makes tuning simple and precise.
Stereo stations are automatically identified by a pilot light. Semi-kit $99.95,
Wired $149.95. (Includes metal cover and FET.)

SPECIFICATIONS ST97. Sensitivity: 3uv (30 db quieting), Sensitivity for
phase-locking (synchronization) in stereo: 2.5uv. Full limiting sensitivity:
10uv. Detector Bandwidth: 1 megacycle. Signal-to-Noise Retio: —55 db.
Harmonic Distortion: 0.6%. Stereo Harmonic Distortion: less than 1.5%%.
IM Distortion: 0.1%. Frequency Response: +1 db 20 cps-15 ke. Capture
Ratio: 3 db. Channel Separation: 30 db. Controls: Power, Separation, FM
Tuning, Stereo-Mono, AFC-Defeat (all measurements to IHFM standards).
*Actual distortion meter reading of derived left or right channel output
with a stereo FM signal fed to the antenna input terminals.

See these superb components at high fidelity dealers everywhere. For FREE
32-page catalog, 36-page Stereo Hi-Fi Guide (enclose 25¢ for handling) and
dealers name, write: EICO ELECTRONIC INSTRUMENT CO. INC,
3300 Northern Boulevard, Long Island City, New York. Dept. C-6

’_———M

WFT-30 FM TUNER
it $39.95 wired $65.95

I e e

Add 5% in west. [ DES * 5w

HFS6 3-WAY.
3-SPEAKER SYSTEM

RP 100 STEREQ TAPE DECK

semikit $299.95 wired $399.95 kit $52.50 wired $62.50

RADIO-ELECTRONICS
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Radio-Electronics

Hugo Gernsback, Editor-in-Chief

AFTER THE COMPUTER, WHAT?

... The Intellectron May Replace Most Computers . . .

which reckons and calculates. Modern electronic com-

puters do just that. They also must be instructed by
man exactly what to do, i.e., they must be programmed first.
They cannot operate by themselves. and, most important,
they cannot think. They are at best excellent ulira-rapid
calculators.

Says Dr. Philip M. Morse. Professor of Physics and
director of the Computation Center of the Massachusells
Institute of Technology: “The present state of computer de-
sign compares to automobile design of 1913.”

In the 1962 meeting of the Conference on Self-Organ-
izing Systems in Chicago and New York. sponsored by the
Office of Naval Research and the Armour Research Founda-
tion, the talks centered on machines, devices and systems
that could *learn” from experience and conduct themselves
accordingly. The main obstacle. the speakers confessed, was
lack cf information on how the human nervous system oper-
ates during thinking processes. This, in their opinion. points
to the long paths that lie ahead of true “thinking machines.’

Animal experiments have revealed that single “bits” of
information are stored at various points in the brain. All or
most are scanned when one tries to recall certain pertinent
information. Some speakers pointed out that the human
brain contains more than 10 billion memory units, which
makes it almost hopeless to construct a like electronic “brain”
without some units failing.

What, then. can we reasonably expect in the foresceable
and the more distant future? Most scientists today are not
too hopeful that present tvpes of computers can be made
to “think™ or reason by themselves.

Savs Dr. Marshall C. Yovits of the Oflice of Naval
Rescarch: “Some of the much-publicized systems, allegedly
capable of learning or recognizing, must be taken with a
grain of sal!!”

Let us therefore—uwvith our present limited knowledge—
first explore the only successful thinking machine in exist-
ence: the human brain. We had best start with an infant and
review some of the processes by which he learns to think.
An infant, isolated in darkness in a totally silent room, fed
mechanically for some vears, will never learn how to think
properly. It will grow up an idiot or be feeble-minded.

Compare this with a normally brought-up child. It gets
its most important impressions via the eves and ears. (We
disregard tfor the moment the senses of taste. odor and touch.)
We also believe today that all senses are neuro-electric. The
brain, we Kknow. stores all impressions from the outside
world in the 10 billion odd memory cells as electric impres-
sions. Sight impulses, we also know. are impressed on the
brain cells by photoelectric means. Sound impulses are re-
corded via audio, much as sounds are recorded on phono-
graph records. but instead of on a spiral groove, the recording
is registered on millions of fixed memory cells.

Mark well that what we said above s only the merest
approximation to the subject. More important is the subject
of learning and understanding. Thus, comparatively little of
what the infant learns the first year stays with him into man-
hood. It is the constant repetition that probably counts. It
would scem that the very young child learns only slowly—
a long and tedious process. Possibly his memory cells are not

! COMPUTER, according to the dictionary, is a machine
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ready for permanent recording in depth. They probably must
first grow and become sensitive enough for the various mul-
tiplex impressions. Then we must never forget that we have
to do with a continuously living organism that also has in-
herited genes which will affect his thinking processes. There
also is the important factor, only vaguely understood as our
intellect, the ability to reason. perceive or understand; the
ability to perceive relations, differences, ectc., distinguished
from will and feeling. There is much more than this, but we
cannot here cite all texthook facts on this vast subject.

The present discussion was started only to try to com-
pare a living brain with the requirements of a future mechan-
ism that can duplicate the vast functions of a living organ-
ism.

This is a formidable undertaking that will take not only
great ingenuity but many years. Also. it requires a number
of breakthroughs in some areas which are not even dreamed
of today.

But we should not despair. because certain advantages
of an “electronic brain™ are lacking in a biologicat one. Thus
we have distinct advantages in electronic speeds. compared
with biologic nerve impulses which are excessively sluggish
—millions of times slower.

Nor do we have to wait 18 to 20 vears for our clec-
tronic brain to “grow up” and mature. The human learns
practically nothing while it slecps for one-third of is lifc,
while its electronic counterpart can work at much higher
speeds for a 24-hour day.

Still, it 100 takes a considerable time to digest. file and
cross-file facts in its billions of memory cells. once these
have been perfected even in a rudimentary fashion.

We cannot hope to create a thinking machine with
present-day magnetic memories alone. The future memories
must record in addition with photoelectric means as well as
with audio waves. In other words, the future electronic brain
must see as well as hear. The other three senses may be
added later when required.

It is easy to understand that the true thinking electronic
brain is light-years away from the present-day computer. As
a matter of fact, we had better disregard computers that
must be constantly programmed. We urgentlv need a new
term to describe the tuture thinking machine. Even the elec-
tronic brain talls far short of what is needed.

For want of a better term. we suggest the name intel-
lectron. We believe it means what it says.

Let us caution that even when all breakthroughs and
numerous obstacles have been conquered, the future intel-
lectron must still learn millions upon millions of facts, like
any bright youth. This iakes time. It cannot be done in-
stantly. Brahms symphony cannot be recorded in seconds.
Nor can the history of the United States be recorded in sec-
onds, if the thinking machine is to digest, understand and
cvaluate properly all material that it is constantly fed. Per-
sonally, we would be surprised if a fully completed intel-
lectron could be turned out in a year, because of the long
recording time.

Mass-produced, such machines could all be turned out
by the thousands to lower their cost. Mass production would
require mass instruction, 100, at the same time, but it would

(Coniinued on page 46)
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LOG PERIODIC

Complete information on the new high-gain all-channel TV antenna concept

CERTAIN LIMITATIONS HAVE BEEN IN-
herent in TV antenna design for so long
that they have been accepted as axio-
matic. No commercial antenna has had
uniform high gain over the complete
vhf TV band. It has been assumed that
an all-channel antenna is not possible
except by a compromise design that
gives up a little bandwidth to get a little
gain, or vice versa. The gain curves of
modern TV receiving antennas are stud-
ded with peaks and valleys that show,
only too well, how they depend on fre-
quency.

Most antennas for f{ringe-area re-
ception are based on the Yagi design.

* Executive vice president, sales und engineer-
ing, JFD Electronics Corp.
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By EDWARD FINKEL*

The Yagi has high gain and high front-
to-back ratio. But it is cssentially a nar-
row-hand antenna—it cannot cover the
entire vhf TV band from 54 to 216 mc.
A simple Yagi is most effective for a
single channel, a spread of only 6 mc.
Modified Yagis, with dipoles cut for the
center of the low and high bands and
an array of various-size parasitic ele-
ments {or broadening bandwidth, gener-
ally have good gain at the high end of
cach band and degenerate at the low
end. This is the fate of «wny antenna
burdened with a large number of para-
sitic elements. These lower the charac-

s T e
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Technicians checking characteristics of a prototype
LPV antenna at the JFD laboratory in Brooklyn.

www.americanradiohistorv.com

teristic impedance at the low end of
each band, and make for signal-sapping
standing waves and impedance mis-
matches between the antenna and the
transmission line.

For more than 8 years. a group of
antenna scientists at the Antenna Re-
search Laboratory of the University of
Hlinois has been experimenting with vhf
and uhf antennas that have no theoreti-
cal limitations on bandwidth—are fre-
quency-independent. Various experi-
ments led Profs. V. H. Rumsey and J. D.
Dyson to the log spiral antennas. Qut
of this research came the sharply di-
rectional, yet broad-band. conical spiral
antenna now being used for satellite
tracking.

Prof. R. H. Du Hamel next tried
and succeeded in developing a lincarly
polarized antenna based on the conical
spiral, and Prof. Paul Mayes with R. C.
Carrel and D. E. Isbell further devel-
oped this design to the point where it
was basically suitable for television.
JFD antenna engineers worked with the
University of Illinois scientists 1o de-
velop the final versions of the log period-
ic V,or LPV, antenna for television.
The LPV promises to revolutionize the
TV antenna field. Although it is now de-
signed to cover uniformly both the low
and high vhf TV bands and the FM band
in between, a frequency spread of 4 to
1, this antenna type can easily be ex-
tended to include uht. The unique thing
about it is that within each TV band its
impedance, gain, reception pattern and
front-to-back ratio are virtually con-
stant. The gain for each channel is as
high as that furnished by a comparable
sized, single-channel Yagi.

Log periodic concept

Essentially, the LPV antenna incor-
porates two separate design concepts:
the log periodic factor, which deter-

RADIO-ELECTRONICS
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ha+1=7h,
dn = o4h,

Fig. I1—Fundamental LPV. Bandwidth
controlled by length and spacing ratios

mines the size and spacing of the ele-
ments; the forward V shape of the ele-
ments, which permits multi-mode oper-
ation and determines its directionality.
Let us first consider the pcrxodlc func-
tion.

The basic planar log periodic an-
tenna is an array of dipoles in which the
length of each element bears a fixed ra-
tio to the length of the preceding ele-
ment. This ratio is called the scale factor
and is designated by the Greek symbol
(tau). The spacing between adjacent di-
poles may also be fixed by a ratio, o
(sigma). These relationships arc shown
in Fig. I, where A denotes clement half
length and d represents the spacing be-
tween dipoles.

The actual values of tau and sigma
were derived from many experimental
models and tests and finally selected
from tables which combine these test
results. The directivity of the antenna
increases with increasing tau, and sigma
must be small to obtain higher mode
(harmonic) operation, important for
high-band reception. (The mode de-
sired multiplied by sigma should equal
0.2 to 0.4.) Since, for TV, the third
mode is desired (as will be explained
later), a good value for sigma is .08S.

Each of the dipoles in the antenna
is equal to an adjusted half-wavelength
at a different frequency, making the
dipole resonant to that frequency. The
scaling factors r and ¢ arc so chosen
that the desired frequency range is cov-
cred with elements whose resonances
overlap. Thus, as the frequency changes,
resonance moves smoothly from one di-
pole to the next.

Typical values of tau and sigma are
0.9 and 0.085, respectively. These in
fact are the actual values used in one
of the many experimental models de-
veloped in the JFD laboratories. This is
a seven-clement antenna, 92 inches over-
all, with h,, the half length of the long-
est element, 36 inches, approximately
one-quarter wavelength at channel 2.
Lengths of all other elements are de-
termined by the equation in Fig. 1. A
diagram of this antenna is shown in Fig.
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Fig. 2—An experimental LPV, showing relation of element

length and spacing.

In designing the larger LPV models
it was necessary to depart slightly from
the log periodic formula, to make the
antennas commercially and mechanical-
ly practicable.

Fundamental operation

Just as the largest dipole of the
LPV antenna corresponds to & half-
wavelength on channcl 2 many of the
other dipoles more or less correspond to
the half-wavelengths of the other chan-
nels in the low TV band. Although one
particular dipole—the one closest to the
resonant length—absorbs the greatest
amount of signal at any particular re-
ceived frequency, the adjacent elements
also absorb signal energy. How much is
shown in Fig. 3, a curve representing
the distribution of current at the ter-
minals of cach dipole of a ninc-element
LPV antenna on channel 5. Note that
while maximum energy is absorbed by
onc dipole, No. 3, two other elements,
Nos. 4 and 6, absorb 60% as much,
and even elements 3 and 7 absorb sub-
stantial amounts of signal (30%).

The resonant or near-resonant di-
pole together with those adjacent ele-
ments that contribute substantial signal
cnergy at the received frequency, plus
the crossed phasing harness, constitute
the “active cell” for that channel. As
the frequency of reception increases, the
active region moves toward the front of
the antenna; for each channel a differ-
ent active cell is formed.

.8
RELATIVE
CURRENT .7
AMPLITUDE 6

Fig. 3—Distribution
of channel 5 currents
on individual ele-
ments of a nine-ele-
ment LPV antenna.
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The tau and sigma used in the de-
sign of an LPV are the key in provid-
ing a wide active reception region for ev-
ery channel. When these two factors are
selected properly, the dipoles of the ac-
tive cell present a low impedance at
their terminals, resulting in high energy
absorption. This low impedance results
from a combination of element length
and the spacing determined by the log
periodic equations, as well as the thick-
ness of the eclements.

High-band operation

For channels 7 through 13, the large
elements at the rear of the antenna con-
stitute 3/2-wavelength dipoles. There-
fore, they resonate to the received fre-
quency at the third harmonic mode. The
large elements at the rear of the antenna
are 3/2 wavelength at channel 7. As the
frequency increases toward channel 13,
the 3/2 wavelength elements, and there-
fore the active region, shifts toward the
apex of the antenna. The actual gain
realized by third-harmonic operation is
shown in Fig. 4, the vhf gain curves for
the JFD LPV-11, an 1l-element anten-
na. From these curves it is apparent
that there is an average increase of 3%2
db in gain on the high band vs the low
band. This is in accordance with good
TV antenna design, which requires
greater gain on the high band because
of the greater transmission signal losses
at these frequencies.

]
ELEMENT NUMBER
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In all other respects, operation is
the same as on the low band. Active cells
embracing several elements for each
channel and low impedance at the re-
ceived frequency are basic to the an-
tenna.

A close inspection of Fig. 4 shows
that the gain of the LPV-11 is uniform
across all channels for each band. This
guarantees good color TV reception.
For color fidelity, the gain on the bright-
ness and color carriers within each chan-
nel must be nearly the same. Obviously
this can only hold true if the antenna
has a flat gain response curve for the
entire channel.

If the input impedance of an an-
tenna varies appreciably from that of the
transmission line at any point in the
bandwidth of the antenna, a mismatch
will exist between the antenna and down-
lead. Such as mismatch decreases signal
power to the TV set and introduces
standing waves along the line. This leads
to further signal reduction and ghosts.

The LPV is unique in that it main-
tains essentially constant impedance
across the full bandwidth of the anten-
na. An important reason for this is that
the input impedance of the LPV de-
pends primarily upon the impedance of
the feeder network, which can be easily
controlled. In the JFD LPV series, the
feeder consists of a crossed network of
solid bars whose diameter, length and
spacing arc determined to give an exact
match to 300-ohm transmission line.
That this is the case is proved by meas-
urements of the vswr which are consist-
ently in the area of 1.2 to 1.

Directivity, front-to-back ratio

As important as high gain and con-
stant impedance are in fringe-area re-
ception, the antenna would be worthless
without good directional sensitivity. Even
in the heart of cities, directivity is need-
ed to reject the ghost-causing interfer-
ence signals that bounce from building
to building. In fringe areas, interfering
signals from adjacent channels picked up
by the antenna from the rear and sides
cause venetian-blind and herringbone
effects, fading and other picture distor-
tions.

Yagi antennas obtain good direc-
tional sensitivity and high front-to-back
ratios with parasitic elements (directors
and reflectors). The LPV obtains its
sharp forward pattern from the V-ing
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Fig. 4—Gain curves
over TV and FM bands.

Fig. 5—Current on ad-
jacent elements is in op-
position, cancelling side
reception.

—
FEEDLINE
-

of the elements and the phase-reversed
feeder.

Consider Fig. 5, a simplified dia-
gram of a four-cell LPV antenna.
front-fed, using a twisted phasing har-
ness. Note that because the elements of
the adjacent dipoles are not fed in par-
allel, they are in phase opposition. This
effectively cancels reception from the
sides. Furthermore, the length of the
harness plus the space between adjacent
elements adds up to produce a 360°
phase shift between the signals reaching
the first and those being picked up by the
second element (or between any two
adjacent elements) in the forward direc-
tion (toward the feedline, at the small
end of the antenna). This 360° phase
shift actually puts both waves in phase
for additive signal strength.

Toward the rear, on the other hand,
there is only a single 180° phase shift,
due to the crossed harness. This effec-
tively cancels reception from adjacent
elements towards the rear.

The signal finds itself in somewhat
the position of a motorist going down an
avenue that has phased traffic lights. Ar-
riving at the front (small end) of the
antenna, it finds each element in turn
phased in its favor, and gives up a maxi-
mum of its energy to the antenna. If it
arrives from the rear, it finds each al-
ternate element phased against it, and is
effectively cancelled out.

Directional sensitivity is increased
and reception from the rear further re-
duced by V-ing the elements forward. A
straight half-wave dipole receiving a sig-
nal three times its resonant frequency has
a radiation pattcrn like that shown in
Fig. 6-a. The signal sensitivity is dissi-
pated in three forward lobes. If the ele-
ments of this same dipole are directed
forward into a V, the pattern becomes
Fig. 6-b. The two side lobes are brought
together and merged with the center lobe
as the elements are brought toward each

www americanradiohistorv com

Fig. 6-a—Polar pattern of half-wave di-
pole at three times its fundamental. b—
Pattern of same dipole with ends bent
forward into a shallow V.

other. The rearward lobes are “phased
out” in the feedline.

Reception patterns for the complete
LPV TV untenna are shown in Fig. 7-a
for the low band, sharpening up to 7-b
on the high band. This type of pattern is
maintained through the FM band too. In
actual tests the LPV-11 with 9 active
cells and 2 directors maintained a front-
to-back ratio of 35 db, with a gain of 8 db
across the low band and 11% db across
the highs. In comparison, a somewhat
longer Yagi antenna, adjusted to a
front-to-back ratio of 25 db at the mid-
dle of its band, fell to 15 db at the
edges, and more important, had a band-
width of only 7%, at a gain equal to
that of the LPV.

Although reflector elements are un-
nccessary for the LPV, directors are de-
sirable to “peak up” the high end of
the upper vhf band, particularly for
fringe-area reception. The director
spacing is determined experimentally
since it must not affect the input impe-
dance of the antenna itself. Laboratory
tests recommended a spacing of approx-
imately half the distance between the two
shortest active elements of the antenna.
Director length is shorter than the

RADIO-ELECTRONICS
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shortest active elements—theoretically,
it should be 0.46 multiplied by the half-
wavelength of the frequency to be
“peaked”.

City and far fringe

Since the frequency independence
of the LPV depends on the scaling of
the cells, any number of intermediate
cells may be narrowed without affecting
the essential characteristics of the an-
tenna. To narrow an antenna, a smaller
value of tau is chosen, so that the short-
est element is approached faster, omit-
ting some elements in between. Nar-

60 150 120

b
Fig. 7-a—Polar pattern of LPV on low TV band. b—Same antenna on high band.

rowing the cells will reduce the gain but
will not affect the front-to-back ratio,
directivity and constant-impedance char-
acteristics, which do not depend on the
number of elements used, only on the
adherence to the proper scaling factors
and equations.

When a shortened LPV is used in a
strong-signal area, the increased signal
strength will compensate for the fewer
total signal-absorbing clements. At the
same time, it is no less important that
suburban and city viewers use an anten-
na with high front-to-back ratic and
low vswr to eliminate ghosts caused by

signal reflection from tall buildings.

There are presently six models in
the LPV series made by JFD. The short-
est, the LPV-4, contains 4 active cells
and is recommended for use up to 50
miles from the TV transmitting anten-
na; in other words, in city and most sub-
urban areas. The largest is the LPV-17
with 8 active cells and 10 passive ele-
ments. This one is designed for use up to
175 miles from the transmitter under
virtually ideal conditions. Between these
two are four other models for any re-
ceplion area.

Since element spacing and V-ing
are critical, special mechanical innova-
tions were needed to assure antenna
rigidity. The crossarm is made of extra-
heavy-gage aluminum, 1 inch square.
Every element has sleeve reinforcements
to prevent bending. The phasing harness
is made of a-inch solid aluminum rod,
cold-welded into position. Other me-
chanical features are “flip-quick™ con-
struction for ease in erection, gold alo-
dizing and the inclusion of a double U-
bolt assembly.

A fortunate dividend in the LPV de-
sign is its “compatibility” with uhf. When
and if combination vhf-uhf antennas
find an increasing market, it is almost
certain that the LPV will be one of the
Jeading all-band designs. END

blind learn
electronics In
special school

THE EDUCATION OF THE BLIND IS A SPE-
cialized process that calls for apparatus
designed for tactual demonstrations,

books printed in Braille and specially
trained instructors. These photos were
taken at the New York Institute for the
of the Blind, 999 Pelham

Education

1963
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est school of its kind in the Western
Hemisphere, it was founded in 1831.
Instruction is shown under the guidance
of Bob Gunderson, blind radio engineer,
inventor, and editor of the Braille Tech-
nical Press. He developed specialized
auditory test equipment for teaching
electronics to the blind, making meas-
urements in the laboratory, repairing
electronic equipment and tuning a radio
transmitter (Rabpro-ELECTRONICS, March
1951, “Blind Improve Test Gear™).
Training at the institute consists of
a graded academic program, manual
training (machine shop and woodwork)
and clectronics, along with a physical
education program including rowing,
wrestling and track. END
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BEST from those

ceramic cartridges

They sound fine when used right —and they can lick hum problems, too

By HERMAN BURSTEIN

RECENT REVIEWS OF SOME CERAMIC
cartridges have hailed them as equal to
all but the finest magnetic pickups in fre-
quency response, distortion, compliance,
and stereo separation. Moreover, the
ceramic cartridge has several distinct
advantages over the magnetic: it has
some 20-db higher output. making pos-
sible a higher signal-to-noise ratio. Usu-
ally it costs substantially less than a
magnetic of comparable quality and, be-
cause of the higher output and the dif-
ferent equalization requirements, you
can dispense with the preamplification
required for a magnetic pickup. Thus
the ceramic can be connected directly to
the high level input of an amplifier
(though this is not always the best way).

Not every so-called high-fidelity in-
stallation is a “dream” system. Many
are of middle or even borderline grade.
A high-quality ceramic pickup can be
considered compatible with moderate
systems, particularly if cost is important
In addition, many home installations
that do not qualify as high fidelity are
nevertheless capable of yielding pleasure

Plug-in adapters supplied by
cartridge manufacturer are
best and simplest way of con-
verting ceramics to velocity
devices. At right is the Sono-
tone 9TAF cartridge; below.
a matched pair of adapters for
1.

28

to their owners. Most of these systems
can't use magnelic cartridges because
they lack preamplification. Quality can
be improved with a good ceramic.

Unfortunately, you can't simply
connect a quality ceramic pickup to an
amplifier and be certain that good re-
sults will automatically follow. An ac-
quaintance recently purchased a highly
rated ceramic pickup for his portable
stereo phonograph. He complained that
the new cartridge lacked bass. I sug-
gested that he solder a .001-uf capacitor
in paraliel with the cartridge leads for
each channel. He reported next day that
bass was fine.

In a while we’ll find out why it was
necessary to alter the load across the

Fig. I—RIAA play-
back equalization
curve for magnetic
and ceramic cart-
ridges

cartridge by adding capacitance. Incor-
rect loading deprives a ceramic cartridge
of the chance to show how well it can
perform. Incorrect loading may reduce
bass, it may permit excessive signal in-
put, or may exaggerate treble response.

A ceramic cartridge can be used in
two ways:

1. As an amplitude device (which
it is by nature), producing a signal pro-
portional to the anplitude of the record
groove. In this case, the cartridge is con-
nected to the high-level input jack of an
amplifier.

2. As a velocity device, so that,
like a magnetic pickup, it produces a
signal proportional to the speed of the
wiggles in the groove. This speed de-

A=EQUAL|ZATION FOR VELOCITY (MAGNETIC) CARTRIDGES
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AMPLITUDE (PIEZOELECTRIC }.CARTRIDGES

pends not only on the amplitude of the
groove but also upon the recorded fre-
quency. A suitable loading network con-
verts the ceramic pickup into the equiva-
lent of a true velocity device. The signal
is then fed into an input jack intended
for a imugnetic cartridge.

We'll examine how loading prob-
lems can arise whichever way a ceramic
cartridge is used.

Amplitude device

We usually look at RTAA playback
equalization from the viewpoint of the
magnetic cartridge, which requires a
large amount of bass boost and treble
cut, as shown by curve A in Fig. 1. But
from the viewpoint of an amplitude-re-
sponsive cartridge, RIAA playback
equalization calls for a farge amount of
bass cut and moderate treble boost, as
shown by curve B in Fig. 1

RADIO-ELECTRONICS
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Fig. 2-a—Typical ceramic cartridge cir-
cuit; 2-b—equivalent circuit of (a). Cart-
ridge can be considered ideal generator
in series with cartridge and circuit ca-
pacitances.

When used as an amplitude device,
the ceramic pickup is fed into the high-
level input of an amplifier. But a high-
level input provides no equalization,
whereas Fig. | shows that equalization
is necessary. The answer is that the ce-
ramic cartridge is considered to be a
self-equalizing device with respect to the
RIAA curve. Let’s see if this is so.

First, treble boost. Like other phys-
ical devices, the ceramic pickup has a
resonant frequency, in this case near the
high end of the audio spectrum. Through
proper design, including damping, the
resonance is controlled so that it ap-
proximates the required treble boost
of curve B. Hence the cartridge is in-
deed self-equalizing for treble.

Now, bass cut. The ceramic car-
tridge is itself a capacitance, typically
ranging from about 300 to 600 pf, al-
though sometimes going a good deal
higher. Together with the load resist-
ance presented by the amplifier, the
cartridge capacitance plus other circuit
capacitances (that of the connecting ca-
ble and the input capacitance of the am-
plifier) form a simple bass attenuation
circuit, as in Fig. 2-b. The ceramic
cartridge is not completely self-equaliz-
ing in the bass region but is very much
dependent on the load resistance. It is
also moderately dependent on other cir-
cuit capacitances.

It works out that if the circuit
capacitances in conjunction with the
load resistance have a time constant of
about 1,200 psec, response will gener-
ally approximate the RIAA bass cut.
Assume that the cartridge capacitance
is 450 pf, while other circuit capaci-
tances amount to 150 pf—both fairly
typical values. Total capacitance is there-
fore 600 pf. Dividing 1,200 psec by 600
pf yields a required load resistance of 2
megohms. Fig. 3 shows the approxima-
tion to RIAA bass cut when the circuit
impedances have a time constant of
1,200 psec. (The “bulge” in response in
the middle of the bass range can be re-
duced by using a more complex load
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The Electro-
Voice 27 (and
27D) is a ceramic
cartridge with
built-in  velocity
characteristics.

Fig. 3—Ideal RIAA hass characteristic
(dotted), against bass equalization with
ceramic cartridge and 1,200-psec net-
work. Not bad,

network, consisting of capacitance as
well as resistance. This network will
vary with each cartridge and its values
should be obtained from the manufac-
turer. However, the bulge is not usually
big enough to be serious.)

When a manufacturer designs an
amplifier for use with a specific ceramic
pickup, as in a self-contained phono-
graph, he provides the correct load re-
sistance. Typically, load resistances are
I to 3 megohms in self-contained phono-
graphs using ceramic pickups. But, if
the user substitutes a different cartridge,
there is good chance that the load re-
sistance will no longer be appropriate. If
100 large, bass will be excessive; if too
small, deficient.

The situation is likely to be worse
when vou feed into an amplifier not spe-
cifically intended for use with a ceramic
cartridge. Almost always, the high-level
input of an amplifier for general use has
an input load of Y2 megohm, far too
small for any ceramic pickup. The re-
sult is too much bass cut. Our 1,200-
psec curve (solid line in Fig. 3) is 3db
down at 130 cycles and tollows the de-
sired RIAA curve quite closely from
there down to very low frequencies.
But if the total circuit capacitance is
600 pf and the load resistance only Y2
megohm (300-psec time constant), bass
will start to drop (be 3 db down) at
about 500 cycles instead of 130, and be
almost gone below 60 cycles.

This problem has two solutions: In-
crease the load resistance, or increase the
circuit capacitance. The second solution
has the charm of greater convenience,
because it doesn’t require going inside
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the amplitier. Besides, if you greatly in-
crease the load resistor, vou increase the
resistance between grid and ground of
the first tube, and therefore the danger
of hum pickup.

The desirable solution usually is to
wire a capacitor in parallel with the car-
tridge leads. A miniature low-voltage
capacitor can be used, making it feas-
ible to mount it right in the tone arm.

How do you calculate the value of
the added capacitor? Here is an example.
Assume that the cartridge capacitance is
500 pf, according to its manufacture.
Because the cable to the amplifier is
short, you estimate the other circuit ca-
pacitances amount to only 100 pf. To-
tal capacitance is therefore 600 pf. If
the load resistance is 2 megohm. and
if a time constant of 1,200 usec is de-
sired, the total capacitance should be
1,200 divided by Y2 which equals 2,400
pf. Therefore it is necessary to add 1,800
pt, this being the difference between the
required 2,400 pf and the existing 600
pt. If you want a little more bass to
compensate for speaker deficiencies, you
might use a larger capacitor, say 2,000
pf (.002 uf).

Putting a capacitor across the car-
tridge may have a double advantage. It
helps reduce the overall signal level and
thus minimizes distortion caused by
overloading the amplifier. The equiva-
lent circuit of the various capacitances
in our last example is shown in Fig. 4
from the viewpoint of overall signal at-
tenuation. The cartridge forms one leg
of a capacitive voltage divider, while all
the other capacitances form the second
leg. The values in Fig. 4 produce almost
14 db signal attenuation, a reduction to
nearly one-fifth of the original level.
Considering that ceramic pickups may
turn out as much as 1 volt on peaks

CARTRIDGE CAPACITANCE
r_"‘ —

4:Cc= SO00PF
L—>OUTPUT

ZERO- ‘
IMPEDANCE :1:C5=1900PF
GEN .

= SHUNT CAPACITAN.CE OF I00PF PLUS
LOAD CAPACITOR OF I800PF

Fig. 4.—Capacitive voltage divider,
formed by cartridge capacitance plus
stray and deliberate loading, reduces
signal voltage.
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(some even more), while many an am-
plifier requires 0.2 volt or less at the
high-level input to be driven to full out-
put (some need as little as .05 volt), a
14-db reduction is useful. On the other
hand, some ceramic cartridges produce
only about 0.2 volt on peaks, while some
amplifiers need more than 0.2 volt. In
such cases, it may be necessary to in-
crease the load resistance instead of
adding a capacitor to obtain full bass
response.

Velocity device

As part of the purchase of a ceram-
ic pickup or as an accessory, you can
usually obtain from the same manufac-
turer a plug-in adapter that contains an
R-C network to convert the pickup in-
to a velocity device. You plug the cable
from the cartridge into the adapter, and
plug the adapter into the magnetic input
jack of an amplifier.

If you have no adapter, you can
transform the cartridge into a velocity
device very simply by putting a small
load resistor across the cartridge; for ex-

“Magna-Miler”, an electronic low-tire-pres-
sure warning device for heavv-duty vehi-
cles, has been announced by Magnavox.
The photo shows the indicator mounted on
the dashboard of a trailer-truck cab. Each
wheel (inset) is fitted with a tiny mercury-
battery transistor transmitter actuated by a
pressure switch on the tire valve stem.
When the pressure of any tire falls below a
preset level, the transmitter radiates a sig-
nal through an axle-mounted antenna. The
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Softtire Alg

ample, one of 10,000 ohms. This causes
the cartridge signal to rise with fre-
quency, in the manner of a magnetic
pickup, because the cartridge capaci-
tance in series with the small load re-
sistor forms a high-pass filter throughout
the audio spectrum.

However, the transformation is not
quite that simple—for two reasons:

As pointed out earlier, the car-
tridge has buili-in treble resonance,
which is desirable when it is used as an
amplitude device. But the resonance is
no longer needed and is undesirable
when the pickup is used as a velocity
device. To compensate, the signal should
risc with frequency only to about 5,000
cycles, leveling off thereafter. That is,
the time constant of all the circuit ca-
pacitances and the load resistor should
be about 32 usec.

For example, if the cartridge and
other circuit capacitances total 600 pf
the appropriate load resistor in megohms
works out to .053 (that is, 32 divided
by 600). The nearest standard value of
51,000 ohms would be suitable. The load

rm
\ r

1B

} 9

dashboard warning device picks up the
signal and Hashes a light or sounds a buzzer.

To find the particular tive, the driver
lifts off the indicator receiver and walks
around the truck, holding the receiver near
cach tire in turn. A light on the indicator
lashes red when he reaches the soft tire.

Among advantages claimed for the
new system are reduced down-time on the
road, and elimination of dangerous and
wasteful running on soft tires.

www.americanradiohistorv.com

resistor across the magnetic input jack
of many amplifiers is around this value,
for example 47,000 ohms, and such a re-
sistor could do the job if it weren’t for
problem 2:

The signal from the cartridge is apt
to be great enough to overload the phono
preamplifier. Therefore it is frequently
necessary to reduce the signal voltage by
converting the load resistor into a volt-
age divider, as in Fig. 5. A 10-to-1 volt-
age division is probably a good starting
point.

Because of these two problems, if
you intend to use the ceramic pickup as
a velocity device, your best course is to
buy the adapter made by the manufac-
turer of the cartridge (unless you are

MAGNETIC PHONO ;

INPUT JACK OF
AMPL

% Ri-a
| Ry TO PHONO PREAMP

g
|

| C——

Fig. 5—This circuit converts ceramic
cartridge into velocity device. Ry is us-
ually about 50,000 ohms, and R,., is
about 10 times R, _,.

INPUT
JACKS

CERAMIC
CARTRIDGE i
I50 PF

: TO PHONO PREAMP
MAGNETIC
CARTRIDGE

47K

— k
Fig. 6—Many hi-fi amplifiers use this
arrangement to make magnetic phono
inputs double as ceramic inputs. Capac-
itor produces gradually rising response.,

inclined to experiment). The network in
such adapters is usually more sophisti-
cated than the one shown in Fig. 5, pro-
viding smoother frequency response.
Some audio amplifiers have a spe-
cial input jack designed for a ceramic
pickup. What they usually do is to feed
the signal through a very small capaci-
tor, as in Fig. 6, thus converting the
pickup into the equivalent of a velocity
device. The capacitor, say 50 pf, to-
gether with the usual magnetic Joad re-
sistance of about 47 to 68 thousand
ohms, acts as a high-pass filter that
causes response to rise with frequency
throughout the audio range. The small
value of this capacitor also reduces over-
all signal output. preventing distortion.
However, nothing is done about the
cartridge’s treble resonance, and the re-
sult is overbrilliant response. Thus, if the
ceramic pickup is to be used as a veloc-
ity device, the best course is to use the
adapter designed by the manufacturer
of the cartridge rather than by the man-
ufacturer of the amplifier. END
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Cleanliness is the first requirement of easy soldering.
Make frequent and diligent use of wire brush, sandpaper
and scraper to get area to be soldered spotless. For this
purpose fasten a small angle on the end of the wire
brush and sharpen it for use as a scraper.

Keep the tip of
the soldering iron
bright for best
work. A small
scrubbing  brush
mounted on a piece
of plywood will
help. Steel wool or
a thick felt pad also

works.

To hold small articles
to be soldered use a dou-
ble-headed clamp made
by fastening two spring-
type clothespins together,
end to end. Wooden
clothespins won’t cool the
work and thus prevent
easy soldering. For good
soldering, the arca to be
soldered must be as hot
as the iron.

Wrap a length of wire solder around your soldering iron
(or gun) cord to prevent it from kinking and possibly wear-
ing and shorting. It has an additional advantage—if you
need a bit of solder in a hurry some can be taken from this
supply. Wire solder can also be used to keep a coil of in-
sulated hook-up wire and antenna lead-in from tangling, or
to take up slack in a drop cord.

JUNE, 1963

Soldering
Simplified

By GLEN F. STILLWELL

A third hand is often needed in soldering. Make it easy
on yourself by winding wire solder on an empty spool
which has been fastened with a small bolt and angle
bracket, to a wooden spring-type clothespin. An addi-
tional clothespin fastened to the first one provides a
means of feeding the solder to the iron and there are no
burned fingers.

For light work an “instant hot” soldering gun is pref-
erable. Be sure that the tips are tight in the gun or it
won’t heat. For larger work use a heavy-duty iron.

www americanradiohistorv. com
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Two views of a scribbled circuit. The paper clips act as contacts to the
graphite film. On the right is the “rear” side of the parallel-T circuit.

how to scribble a circuit

Make working thin-film circuits with pencil and paper

‘When radio was much younger, we
made a grid resistor by drawing a pen-
cil line on a piece of paper and fasten-
ing a pigtail to each end. I never com-
pletely abandoned the trick. It has
often served when I needed 2 resistor
after the stores were closed.

You can make a capacitor the
same way. Pencil a solid black square
on one side of a piece of paper (this is
one plate), then turn the paper over and
draw an identical square (the second
plate) on the other side over the first
square.

By RUFUS P. TURNER

This works because a lead pencil
mark is conductive. For a given grade
of lead, the longer, narrower or lighter
the line, the higher the resistance. The
shorter, blacker or wider the line, the
lower the resistance. Capacitor plates
may be made fairly low-resistance by
blackening the squares until they shine.

By this simple technique, the ex-
perimenter can produce extremely in-
expensive thin-film R-C circuits of all
kinds. Compared to a printed circuit,
this is indeed a scribbled circuit—but it
is A-OK, as you can quickly verify.

Test setup used to make the response curve of Fig. 2.
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Component values may be adjusted ex-
actly and in the simplest manner im-
aginable—with a pencil and eraser.

You try one

No special hard-to-get pencil is
needed. An ordinary lead pencil lays
the required film of graphite on the pa-
per. However, I find that grade HB is
best. (The F’s are too soft and the H’s
too hard.) Just ask for an HB pencil—
or for HB leads if you use an automatic
pencil.

Use a fairly hard or stiff grade of
thin, white paper like that used for bet-
ter-grade letterheads. The soft kind
soaks up moisture more readily and is
easily scuffed by the pencil. Carefully
fill in all parts of the scribble so that no
gray or white freckles remain. Bear
down hard, blackening the scribble un-
til it shines like metal.

Resistors For a resistor, draw a
straight line, using a ruler or other
straightedge. This shape allows easiest
adjustment of resistance.

A single, shiny, black line the
width of a “thin lead” (.036 inch) has
an initial resistance of 300,000 ohms
per inch. A similar line % inch wide is
7,000 ohms per inch. When you finish,
the resistance will probably be too low,
but you can increase it by lightly rub-
bing the scribble with a soft eraser,
watching the ohmmeter all the while. If
the resistance is too high, blacken the
line more or widen it. I have made
scribbled resistors from a few hundred
ohms to 1,000 megohms.

RADIO-ELECTRONICS
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Capacitors For a  capacitor,
draw a solid blacked-in square or rec-
tangle on one side of the paper. Then
turn over, and draw an exact duplicate
on the other side over the first square.
Be careful, or much of the first square
will be rubbed off. The best precaution
is to place the paper on a smooth, hard.
highly glazed surface (such as a sheet
of glass)—the pencil lead does not
transfer readily to such a surface.

The capacitance of this 2-plate ca-
pacitor is equal to:

kA

445t
where C = capacitance in pf, A = area
of one plate in square inches, k = di-
electric constant of the paper, t =
thickness of paper in inches. The di-
¢lectric constant (k) of paper lies be-
tween 3 and 6. The average value of
4.5 is a good approximation. To obtain
the value of t, vou will need to check the
paper thickness with a micrometer. If
you don’t have one, you have an alter-

This circuit, a three-section low-pass R-C
filier, is rolled up to reduce its size.

JUNE, 1963

native—scribble a sumple capacitor
using I-square-inch plates, check its
capacitance with a bridge or capaci-
tance meter, and use this capacitance
(C.,) to determine the size of the capaci-
tor you want. (Capacitance varies di-
rectly with the plate area, A—doubling
A doubles C, and vice versa. It C, rep-
resents the desired capacitance, then the
required area A, = C./C, in square
inches.)

If capacitance is too high, carefully
crase a small amount of the scribble,
watching the bridge or capacitance me-
ter all the while. Conversely, if capaci-
tance is too low, add a littie black area
to each plate. I have scribbled and ad-
justed (wo-plate capacitors from 10
pf (,u,,uf) to .02 luf.

To be sure, there i1s a certain
amount of Q-reducing resistance in the
plate of a scribbled capacitor. But this
is minimized by making the plate black,
shiny and unbroken. In many R-C cir-
cuits, this resistance will be insignificant
compared to the external resistance
connected in series with the capacitor.

Attaching Leads In a scribbled
R-C circuit, resistor lines and capacitor
squares run into each other and provide
all connections except input and output
terminals. The latter, however, and the
pigtails of single (out-of-circuit) re-
sistors and capacitors must be provided.

There are many ways of attaching
leads to the graphite film of a scribbled
circuit. All involve pressure contact.
Paper clips are good for temporary
connections. If the clip makes unde-
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Fig. 2—Measured response of the scrib-
hled parallel-T of Fig. I.

sired contact with a scribbled electrode
on the other side of the paper, slip a
small insulator of paper under it (see
photos). Another way is to lay a thin
wire pigtail on the scribble surface and
tape it solidly in place. Eyclets and
pinch type paper fasteners are other
possibilities.

Through-connectors  Making a
connection between electrodes on oppo-
site sides of the paper poses the same
problem as with printed circuits. The
only entirely satisfactory method seems
to be to punch a hole and insert a tight-
fitting eyclet.

Protecting  After a scribbled cir-
cuit is completed, spray it with Krylon
or a similar protective coating.

Packaging Scribbled circuits can
range from postage-stamp size up.
They may be used flat, mounted for pro-
tection and rigidity between cardboard
or plastic cards. Or for convenience,
some of them may be rolled up, like a
tubular capacitor, provided a paper or
cellophane “skin” is laid on cach side to
prevent short circuits—and only if the
rolling does not bring the plates of sepa-
rate capacitors opposite each other.
After tightly rolling, bind the unit with
tape, or pot it, if you like

Typical circuit

Fig. 1 shows a scribbled version of
the immensely useful parallel-T null
network. This thin unit takes the place
of three capacitors and three resistors.

Fig. 2 shows its mecasured fre-
quency response. In this circuit Cl =
C2 = 12C3. This accounts for the
larger size of C3 in the drawing. Since
CIl and C2 are connected, their plates
are scribbled as a single Jarge plate on
the top surface of the paper to provide
a simplified connection. In this circuit
also RI = R2 = 2R3. The null fre-
quency f = 1/(6.28RC).

Many other R-C circuits can be
scribbled. Your only task (and it is an
interesting one) is to locate the elec-
trodes in the proper position and on the
correct side ot the paper. END
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Front panel view (left) of the completed instrument, and (right) a peek inside
the case. If you don't use an edgewise meter, you'll have to get a larger case.

base-dip oscillator

1-transistor unit checks coil-capacitor networks in a hurry.

By ROBERT F. SANFORD

This unique, transistorized instrument is
an up-dated version of the familiar grid-
dip oscillator used by hams, experiment-
ers and engineers. It departs from the
usual grid-dip oscillator in two ways.
First, it is completely transistorized.
Second, the novel tuning system elim-
inates plug-in coils. The single-range
dial reads from 2.8 to 31mc. Because of
its construction, 1 call the instrument a
base-dip oscillator (bdo).

Like a gdo, this unit can be used to
find resonant frequencies of tuned cir-
cuits, align circuits without turning on
the power, identify parasitics, check
antennas for resonance, and tune traps
and filters. In a pinch it can also be used
as a signal generator or a sensitive
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tuned rf detector.
As a resonant circuit placed near
the bdo’s oscillator tank circuit is tuned

" to the same frequency, the level of os-

cillation will change. This change can
be noted by reading the current flow-
ing in the oscillator’s control circuit. In
vacuum tubes, a reliable measurement
1s the control-grid current. With tran-
sistors, the base voltage is measured.
Therefore, as the oscillator tank circuit
is placed near another tuned circuit at
the same frequency, the current flow-
ing in the base circuit is decreased, thus
the name “Base-Dip Oscillator.”

A simple, straightforward transis-
tor circuit i1s employed (Fig. 1). The os-
cillator is an Armstrong type, one of
the most easily adjusted circuits. Feed-
back necessary for oscillation is rea-

WwWwWw.americanradiohistorv.com

sonably constant over the entire fre-
quency range, reducing the adjustments
needed to keep the meter within its
range.

Bias is supplied to the transistor
through coil L2, bleeder system R1 and
R2. C2 bypasses the cold end of L2 to

RADIO-ELECTRONICS
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provide the ac ground. Temperature
stability of the collector current and a
wide range tolerance of the battery
voltage is provided by R3 with C4 by-
passing the emitter to ground. You
should have no difficulty getting the
oscillator to work properly but, if the
unit does not oscillate, try reversing
the leads of coil L2.

The meter circuit is unusual in
that it has full sensitivity regardless of
the level of oscillation or setting of
RANGE control RS. It is in a bridge cir-
cuit with RS acting as one side of the
bridge and the base detector circuit
acting as the other side. The detector
measures the rf voltage on the base of
the transistor, giving a dc output pro-
portional to the level of oscillation. A
similar voltage is obtained by adjusting
the potentiometer. Thus, when the meter
is set within range, a small change in the
level of oscillation is indicated by a
large downward reading of the meter
when the tank circuit is externally
loaded by a tuned circuit.

The detector network is a voltage
doubler, comprising diodes D! and D2
and capacitors C5 and C6.

Construction details

To build the bdo, start with the
mechanical assembly. I used a 3 x 4 x
6-inch aluminum box as chassis and
case. The photos show the location of
all parts.

The key point in the novel tuning

The completed tuning assembly. When
the mning knob is turned, the capacitor
plates rotate and the ferrite core moves
up and down.

JUNE, 1963

This angle shows
how the tuning as-
sembly is mount-
ed in the case.
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arrangement is the simultaneous tun-
ing of both capacitance and inductance
of a resonant L-C circuit. The simplest
method of varying the inductance of a
coil is to slip some paramagnetic mate-
rial such as a ferrite core (to increase
inductance) or some diamagnetic mate-
rial such as a brass core (to decrease in-
ductance) in and out of the coil form.
[ used a 1%-inch length of 3-inch-
diameter ferrite core cut off the end of
a standard broadcast-band transistor ra-
dio antenna rod.

To tune inductance and capaci-

tance simultancously, ths shaft of the
be coupled

variable capacitor must

KXTRYF PR
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FILE TO FIT RACK
mechanically to the movable ferrite
core that is to be inserted and with-
drawn from the coil form. Very posi-
tive tuning can be obtained with a rack-
and-gear assembly that converts the
rotary motion of the shaft to the
necessary linear motion of the core ma-
terial. The tuning mechanism has five
parts or subassemblies: (1) rack guide
and coil support bracket, (2) rack and
slug assembly, (3) oscillator coil and
supporting block, (4) gear, (5) capaci-
tor.

The brass bracket (Fig. 2) is de-
signed to fit on the shaft end of the tun-
ing capacitor. The coil assembly fits on

Anrother look at the wining assembly.
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Fig. 4—Details of the coil-form assembly.

the flat portion of the bracket while the
tab with the square hole guides the
rack during the in-out travel of the
slug assembly. This guiding action gives
a second point of support to the rack
end of the assembly, assuring a constant
mesh between the rack and gear and
keeping backlash t0 a minimum.

The ferrite slug and rack are
joined into an assembly (Fig. 3) by
a simple home-made plastic coupler. It
is made by forming a hole in the center
of a Va-inch long, 3&-inch diameter
piece of plastic into which the rack is
press-fitted and cemented. The ferrite
core is then cemented end to end with
the plastic piece, thus completing the
slug and rack assembly.

The coil-form assembly (Fig. 4)
consists of a 'z-inch bakelite tube
mounted in a l-inch long bakelite block
which has been drilled to accept the
tubing. The assembly is mounted with
two 4-40 screws to the bracket in such
a way that the center of the tubing and
square guide hole on the tab of the
bracket are coaxially aligned.

Final assembly (Fig. 5) of the tun-
ing unit is best done this way: With the
gear in place on the capacitor shaft.

insert  the ferrite rod-rack assemblv
through the coil form with the rack
meshing the gear and through the

square hole in the tab of the bracket
until the plastic coupler nearly touches
the gear. Then rotate the capacitor to
its fully open position and tighten the
gear setscrew. Next, with the capacitor
plates fully meshed, adjust the coil form
in and out of the mounting block so
that its end is flush with the end of the
ferrite rod. Then cement the coil form
in place. Now check for backlash. If ex-
cessive, climinate by adjusting the
bracket so the rack presses more firmly
into the gear.

Coil L1 is made up of 15 turns of
No. 24 enameled wire evenly spaced
for 1'2 inches, starting at the extreme
outer end of the tubing. Ends of the
winding are held by cementing or dop-
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ing the wire to the coil form. Remem-
ber, the interior of the tubing must be
kept completely clear as the ferrite slug
travels the whole length of the tubing.
A 3-turn link (L2) is wound in the same
direction and in between 3 turns of the
main coil at the capacitor end.

Circuit layout and wiring is
straightforward and parts placement is
not critical. Keep interconnecting wires
as short as possible. Use a phenolic
hoard (1% x 1% inches) supported by
two brackets for mounting most of the
circuit components. As you can sec in
the photos, the board 1s mounted on the
coil side of the variable capacitor and
space for mounting the circuit compo-
nents is left on cither side of the pheno-

Fig. 5—The completed capa-
citor—coil assembly.

lic board. Connect the meter, battery,
switch, potentiometer and tuning unit
o the circuit board with short insulated
leads.

Calibration

There are two ways of calibrating
the oscillator. The best method is to
use a good communications receiver
tuned to the calibration points and then
tune the bdo to the same frequency.
The second method is to use a good
grid-dip-meter in the monitor mode of
operation, dipping the bdo to find the
calibrating frequencies. If you use this
method, avoid pulling the frequency of
the bdo by coupling very lightly be-
tween the two units. END

transparent encapsulators

MANY ELECTRONIC CIRCUITS REQUIRE
encapsulation — potting. It protects
them against high humidity, dust,

grime, ete. However, many potting com-
pounds have one great fault—once the
circuit or component has heen potted, it
cannot be repaired. There is just no
way of locating the component covered
by an opaque protective coating and get-
ting it out for repair. It’s like trying to
find a pebble cast into a brick!

But now things are different. A

www americanradiohistorv com

transparent potting compound is avail-
able. Made by Dow Corning, it is called
Sylgard 182. It sets in 15 minutes at
150°C, in 3 days at 25°C. Its most im-
portant feature is shown in the photo.
You can see just where every part in
the circuit is located. And if one needs
replacement, take a sharp knife and cut
away the encapsulating material. Then
replace the defective component, pour in
some new Sylgard 182, let it set, and
vou're back where you started from.

RADIO-ELECTRONICS
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TUNNEL DIODE
QREMOTE CONTROL®
TRANSMITTER

-
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Tiny tone-modulated R/C transmitter has 75-foot range

By JOHN F. CLEARY and
ERICH GOTTLIEB*

THE TUNNEL DIODE HAS RECEIVED A
great deal of publicity in the 4 years
since its invention. First, glowing re-
ports on its future had it advertised as
the answer to all prayers. As commer-
cial devices became available, the cir-
cuit designer soon found that, without
a really good understanding of the tun-
nel diode’s operation, he was unable to
make it perform any function stably.
His first experimental amplifier was os-
ciltating, and conversely his first oscilla-
tor was amplifying!

The years 1960 and '61 saw a num-
ber of articles explaining some of the
intricacies in the tunnel diode’s beha-
vior, and produced the first tunnel diode
manual.’

One of the most attractive uses of
the tunnel diode is in low-power oscil-
lators. Here it excels because of its small
size, low power requirements and ex-
treme circuit simplicity. Its excellent
frequency stability, an important asset

* Application Engineering Semiconductor Products
Dept., General Electric Co., Syracuse, N. Y

1 General Electric Tunnel Diode Manual, First
Edition
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for oscillator usage, has been illustrated
in a two-part article in Elecironic De-
sign Magazine® The article pointed out
that a simple series-parallel tunnel-
diode oscillator circuit could provide
very stable sine wave oscillations even
when subjected to large variations of
temperature and voltage. The three re-
mote control transmitters discussed in
this article use such an oscillator, with
stability further improved by a quartz
crystal.

These 27.255-mc transmitters were
designed to operate as portable ga-
rage-door openers in conjunction with a
five-transistor  superregenerative tone-
select receiver (“CB Receiver Opens
Garage Door,” January 1963, page 26).
With this receiver the transmitters have
a range of around 75 vyards.

The circuit

The basic circuit in Fig. 1 is
unique in that it uses a single tunnel
diode to oscillate both at 27.255 mc
and at 1,300 cycles. It is self-modu-

? Erich Gottlieb, “Tunnel Diode Sinewave Oscil-
lators”, Electronic Design Magazine, Aug. 2 (pp.
40-45) and Aug. 16 (pp. 52-55), 1961

WHIP ANT
U L3
3.7MH,30 DC
_ C5,,100PF !

c3
B —Clrj: L2
27.255MC XTAL Z 80-100NH

c4
IS0PF

Fig. 1—Circuit of self-modulated tunnel-diode transmirter.
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lating. A tunnel diode can oscillate
at several frequencies simultaneously
with appropriate tank circuits having
greater impedances than the negative
resistance of the tunnel diode. All one
need do is to bias it (from a low-re-
sistance dc voltage divider) in its nega-
tive-resistance region. This means that
for the IN3716 (4.7 ma) diode in Fig. I,
the bias is set at about 130 mv and 2.5
ma by R2. The voltage from the 1.34 volt
mercury cell is dropped to 130 mv by
R1 and R2. Under these bias condi-
tions, the tunnel diode, in conjunction
with C2, L1 and C3 (the tone oscillator
creut) and L2, C4 and the erystal
(27.255 mc), will oscillate at those fre-
quencies. Modulated output is coupled
by C5 to the whip antenna. Cl is an
rf bypass across the bias supply. The
photos show parts placement for the
circuit of Fig. 1.

Although this circuit is attractive,
experiments showed that the tunnel
diode oscillates harder at the audio-
tone-frequency than at the rf carrier
frequency and that this simple circuit
has a tendency to “unlock” This re-
sults in “sideband splatter” over too
wide a frequency range and possible
violation of the FCC Rules and Regula-
tions governing interference. A separate
audio oscillator allows one to feed just
enough modulation power to the rf os-
cillator to limit the necessary side-band
power and still attain the required
range, but without “sideband splatter.”
Two such circuits are shown in Figs. 2
and 3. In Fig. 2, a 2N2840 unijunction
transistor operates as a relaxation os-
cillator providing positive pulses to
modulate the crystal-controlled tunnel
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Lt-200NH APPROX

{6 TURNS N°16 c4
172" LONG,3/8"1.D. I0-2‘2PF
TURNS SPACED N

1732")  ~—

S
PUSH TO SEND

P
> gy -
nebhy 27.255MC
BATT R3
o— 100"

TUNNEL DIODE 0SC
IN3716

Fig. 2—Transmitter with
unijunction  modulator.

Parts list (for Figs. 2 and 3)

R1—75 ohms

R2, R3—10 ohms

R4—(Fig. 2) 5 ohms
(Fig. 3) 1 ohm

R5—(Fig. 2) 3,300 ohms
(Fig. 3) 10,000 ohms

R6—47 ohms

C1-100 pf molded mica

C2—.001 uf ceramic or paper

C3—0.22 uf paper or Mylar

C4—10 to 22 pf mica or ceramic

C5—0.15 uf paper or Mylar

L1—200 nancohenries, 6 turns No. 16
Formvar or enameled wire, 2 in. long, 33 in.
inside diameter. Turns spaced 1/32 in.

L2—Part of antenna. See Fig. 4

D—1N3716 4.7 ma tunnel diode (G-E)

V—2N2840 (Fig. 2), 2N2712 (Fig. 3)

J—pin jack

S—subminiature momentary spst (N.O.)

T1—output transformer, 500 ohms ct. to 3.2 ohms
(UTC 50O-9 or equiv)

Xtal—crystal, 27.255 mc (PR type Z-9R, Texas type
HC-6/U or equiv)

Batt—1.34-volt mercury cell

Case—2V4 x 12 x 135 in. (LMB No. MO0 or equiv)

Banana jack (E. F. Johnson No. 108-771)

Banana plug (E. F. Johnson No. 108-760)

Pin plug (E. F. Johnson No. 105-301)

Y2 x 1V4 in Teflon or polystyrene solid coil form.

No. 24 enameled or Formvar wire

diode oscillator. The tone frequency is
a function of the time constant of C3,
R5 and the unijunction characteristics,
while R4 determines the modulation
index. Since the modulation is in the
form of short pulses, the duty-cycle of
the modulated envelope is low, insuring
against “sideband splatter”.

This tunnel diode crystal oscillator,
developed by R. L. Watters,? is extreme-
ly stable and will oscillate only at the
series-resonant-mode frequency of the
quartz crystal.* Locking action is un-
usually positive when the oscillator
loading is not too heavy.

The circuit in Fig. 3 uses the same
crystal oscillator but sinusoidal modu-
lation is provided by a 2N2712 transis-
tor used in a Hartley oscillator. Modu-
lation percentage is again controlled by
R4.

Construction

The 27-mc tank coil (L1 in Figs.
2 and 3) has an inductance of approxi-
mately 200 nanohenries. It consists of
6 turns of No. 16 enameled wire air-
wound with an inside diamecter of 3

#R. L. Watters, *“A Quartz Crystal Chronometer”,
Electronics, Sept. 29, 1961, pp. 129-131.

tE. Gottlieb, “Tunnel Diode Oscillators—Don’t
Sell Them Short”, Electronic Design, March 1,
1963, pp. 68-71.
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L 3
Fig. 3—Hartley oscillator sup-
plies control tone in this circuit.
inch and an overall length of 2 inch. screw securing the holder, from the
g g

Turns are approximately 32 inch apart.
The tank circuit L1-Cl is not grounded
as in Fig. [. It is positioned parallel with
the crystal holder and the chassis top,
and on the opposite side of the antenna
jack. One end of the coil runs directly to
the outside crystal terminal while the
other is held rigidly in place by Ci, C5,
and the tunnel diode. The transformer in
Fig. 3 (UTC type SO-9) is secured in
place with contact cement.

Since the tunnel diode will oscillate
at more than one frequency, short con-
necting leads are important. All capaci-
tors are fixed so that the inductance
must be spread or squeezed to lock the
diode to the crystal frequency. Depend-
ing on stray capacily and inductance
present, some cut and try around the
values given may be required.

The battery holder must be cut
down if it is to fit into the case. This is
a “tailoring” job and requires the re-
moval of both metal solder terminals as
well as cropping the bakelite base as
close to the battery as possible. This
also is clearly shown by the photo-
graphs. Not shown is the single 4-40

et g s

.

BATT HOLDER Li D

bottom, in place. Be sure the screw is so
located as to avoid a short circuit with
the holder terminals.

To insure a common low-imped-
ance point for all grounds, line the in-
side-top of the box chassis with a small
piece (1%8” x 1V4”) of sheet copper.
This is held in place by the antenna jack
and crystal holder. All ground returns
are soldered directly to the copper.

The transmitters in Figs. 2 and 3
were built into the same box chassis as
Fig. 1. Location of the crystal (PR
Type Z-9R, Texas Type HC-6/U or
equivalent), battery holder, switch, and
the antenna jack are identical for all
units. Since coil L1 of Fig. 1 is not used
in the transmitters in Figs. 2 and 3, the
additional space provides plenty of room
for the respective modulator compo-
nents.

Antenna

Since only microwatts are available
to the antenna, and since a transmis-
sion range of at least 75 yards was de-
sired at the outset, a short vertical an-
tenna was all but useless. Adding L2 as

Side view of transmitter in Fig. 1. Tone oscillators in Figs. 2 and 3 fit into space
occupied by LI.
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Fig. 4—Deuails of
antenna and load-
ing coil construc-
tion.
I A—Safety cap
" soldered 1o anten-
natip.
B—1412-inch
length of .052 pi-
ano wire soldered
or brazed to C (E.
F. Johnson 108-
771 banana plug).
D-—Banana jack
(E. F. Johnson
108-760  force-
tapped into 7/32-
in. hole).
E—Coil, 50 turns
No. 24 Formvar
or enamel covered
wire adjusted to
. ~-D 27 mc with grid-
F ~E dip meter.
F—Solid coil
form V2 x 1V4 in.
Teflon or polysty-
rene.
G—Tip plug (E.

1411/2“ "

1-1/74

hau F. Johnson 105-
301) force-tapped
into 7/32 hole.

\G

a loading coil (in Figs. 2 and 3) to the
existing straight wire gave a dramatic
increase in range. Total antenna length
is a compromise of ease of handling,
transmission range and safety to by-
standers as well as the operator.

Antenna construction is straight-
forward as shown in Fig. 4. This is
easier to construct than the earlier one
shown in the photograph. L2 consists of
50 turns of No. 24 Formvar (or en-
amel) wire tightly wound on a V2 x 1V4-
inch polystyrene, Teflon or equivalent
insulator. After securing and soldering
to each end lug, clip off the lug ends and
file the rough edges smooth. A drop of
cement at each end of the coil prevents
loose wires.

Conclusions

Total current drain from the 1.34-
volt mercury cell is 12 ma for the cir-
cuit of Fig. 1. With the intermittent
type of operation normally encountered
in remote control applications, such as
opening a garage door, excellent battery
life can be expected with this battery,
rated at 1,000 milliampere hours. The
circuit of Fig. 2 adds only 0.5 ma,
while the circuit of Fig. 3 draws an ad-
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ditional 4.0 ma.

As a result of crystal control, ex-
cellent frequency stability can be ex-
pected in the circuits of Figs. 2 and 3.
Even without the crystal, surprisingly
good stability will result from tunnel-
diode oscillators if all electrical stabil-
ity requirements have been met, good
engineering construction practices have
been followed, sufficient circuit shield-
ing is used, and antenna coupling is
loose. Hand-held tunnel-diode oscilla-
tor transmitters, both AM and FM,
have been designed and constructed for
higher-frequency operation. Line-of-

sight transmission ranges of 200 yards
or more have been achieved.

There is no reason why this simple
transmitter could not be designed for
more complex remote control functions.
Two possibilities that come to mind are
two or more continuous audio tones
modulating the carrier. An AM-FM
duplex type of operation using a single
tunnel diode is not inconceivable. By
substituting a microphone and a one-
transistor preamp (such as shown on
page 41 of reference 1) for the tone
network, the transmitter can be voice-
modulated. END

those crazy values

By RICHARD H. DORF*

IF YOU WORK WITH ELECTRONICS REG-
ularly, you know that, if you want a
resistor one size larger than 47,000
ohms, it will turn out to be 56,000.
But have you ever wondered why such
odd numerals as 10, 12, 15, 18, 22, 27,
33, 39, 47, 56, 68, and 82 (followed by
various quantities of zeroes) are used
for resistor values? Offhand, it would ap-
pear that a highly influential but totally
inebriated government official settled on
these figures at about 4 aM after a night
of cards and women, and the electronic
world has been stuck with them since.

But the fact is that they make
much more sense than the values before
the last (big) war. They were nice,
round figures like 10, 20, 30, 40, you
remember. Today resistors are better
than ever, and so are the values. If you
are old cnough to remember 1941 and
before, the resistors were almost twice
today’s size, and the rough, uninsulated
surface was covered with three colors
of paint, which you read for a value
in a body-end-dot sequence. Toduy’s
Y2 -watters are only 3 inch long and '
in diameter, beautifully cylindrical, to-
tally insulated, and neatly marked with
four shiny colors in obvious sequence
for the value and tolerance. Inciden-
tally, they’re more stable, moisture-
proof and heat-resistant.

But those crazy values! Well, they’re
not so crazy. They are designed to help
the engineer and technician find a
standard resistor that will come within
10% of any value which a circuit may
need.

Consider the old values, and let’s
talk about 20% tolerance, since that’s
how they were made. A 1,000-ohm re-
sistor with its plus tolerance might be as
high as 1,200 ohms. The next size, 2,000
ohms, might be as low as 1,600. But

*President, Schober Organ Corp.
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there was a gap between 1,200 and
1,600 where you couldn’t get a standard
value that would give you a resistance
guaranteed within ==20% of nominal. At
the other end of the scale, a 9,000-ohm
resistor with its —20% tolerance might
be as low as 7,200 ohms; an 8,000-ohm
unit with its --20% might be as much
as 9,600 ohms. So in that range it
would make little difference which of
two or three different values you used,
meaning that too many values were
available!

The modern values are chosen so
that the 410 tolerance of any value
slightly overlaps the —10% tolerance of
the next higher standard value. For in-
stance, 39,000 ohms +10% is 42,900
ohms. 47,000 —10% is 42,300 ohms.
You will find about the same overlup
between any two modern values. Since
the values now proceed approximately
according to a geometric progression
(each value is about 1.2 times that of
the next lower one), percentage toler-
ances have about the same meaning and
the same eflect on circuit performance
(which is generally affected in percent-
age terms and not arithmetically) at
any value of nominal resistance.

The capacitor manufacturers also
have tried to standardize on these values
(.01, .012, .015, .022, etc.) but for
some reason they have had less success.
Perhaps it is because in most circuits
exact capacitor values have less effect
than resistor values. Except in tuning
and timing circuits, few designers would
bother with choosing between .012 or
.O15uf. If .01uf weren’t right, their next
normal step would be to try .022. So
full use of new values would be unneces-
sary.

So if you haven’t already done it,
memorize these numbers: 10, 12, 15,
18, 22, 27, 33, 39, 47, 56, 68 and 82.
That’s the price you pay for the benefits
of better resistor values! END
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By ROBERT F. SCOTT

TECHNICAL EDITOR

music all over the house
—without wires

1726GH8
AUDIO AMPL

Vi-a | feov

40

Transmitter
chassis uses
many parts that
are the same as
those used in
home receivers.

Larger speaker-
cabinet volume
gives betier tone
than possible
from 4-tube
table radio.

(Photos General
Electric Co.)

Two new units pipe
sound from TV, phono
or radio all over home

HOME MUSIC DISTRIBUTION SYSTEMS ARE
slowly but surely gaining popularity.
Several manufacturers of built-in inter-
coms now have one or more models
that include radio and phono as well.
Two radio-TV manufacturers have
followed the trend and have developed
home music distribution systems as ac-
cessories for their sets. The Westing-
house Mobil Sound is a wireless system
that radiates the TV audio signal to any
broadcast receiver in the house. The
G-E HMDS (Home Music Distribution
System) uses an FM carrier-current
(wired-wireless) transmitter and special
receivers.

The G-E system

This consists of the SP30 trans-
mitter and SP20 receiver. It operates
on either 250 or 300 k¢, and can be
changed from one channel to the other
by flipping a switch on the transmitter
and receiver. The alternate channel is
used to avoid interference with a neigh-
bor’'s HMDS system.

Fig. 1 shows the circuit of the
transmitter. Two jacks are provided for

| REACT TUBE
0SC

i
100PF

6AUS-A

148v

TI
9 | OSC TRANS

6AU6-A  TEST
RF QUTPUT  POINT T2

NE-2L
~OVERMODULATION

INDICATOR
68K

J.005
.0013
148V
175V 8 seLmect 1748
125V/65MA
|28V 22K IK
—AAA
2w, T
+L LS+
Tout T oo AT
150V | 200V
2
) 5 4 INTERLOCK
V3 vz VI =
3 4 5 AR
TRANS
1I7VAC
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Fig. 1—Simple transmitter circuit feeds output into power line.
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9-  DISCRIM
I 100 &

80PF g2 a

ol

068 4,180K —

6AVE
AUDIO AMPL

6CUS outpUT

ISV

2.2K/1W

+
TlOO,uf/lSOV 50t IS0V

INTERLOCK

Fig. 2—Receiver circuit is much like i.f., detector and audio stages in small FM receivers. Tubes are VI, V2, V3, V4 from

left 10 right.

(Westinghouse TV-Radio Div.)
Photo C. Small printed-circuit chassis
is eusily mounted on rear cover of TV
receiver.

inputs from phonograph and radio. The
signal is amplified and fed to the react-
ance tube (V2-a), which modulates the
oscillator (V2-b) at an audio rate. The
6AUG-A rf output stage takes the mod-
ulated signal from V2-b's plate and
feeds it into the power line through
line-matching transformer T2. The
transmitter operates on 300 kc with Sl
open and 250 kc when it is closed.

The other half of VI drives the
NE-2L modulation indicator. It ampli-
fies the audio signal from VI-a’s plate.
The ac voltage across the 56,000-ohm
plate resistor causes the neon lamp to
fire. The LEVEL control should be set
so the lamp just flashes weakly on loud
passages.

Fig. 2 is the circuit of the SP20A
receiver. The FM signal is picked up
from the power lines by Tl and ampli-
fied by VI. The limiter removes any
residual AM and passes a clean FM
signal to the discriminator. The de-
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Fig. 3—This I-transistor circuit is similar to that of a phono
oscillutor. It changes TV audio 1o broadcast band AM

signals.

modulated audio signal is then ampli-
fied in the 6AV6-6CUS amplifier.

The receiver is tuned to 300 kc
when Sl is open. Closing it shunts a
capacitor across each tuned circuit to
tune it to 250 kc.

The HMDS service notes state
that ac—dc radios with silicon rectifiers
and light dimmers with silicon con-
trolled rectifiers may create interfer-
ence in the system. A .05-uf 1,600-volt
capacitor shunted across the rectifier
will eliminate interference from ac—dc
radios. Interference from other sources
can usually be climinated with an ac
line filter placed close to the source.
Check the ac line filter to see if there
is a4 capacitor across the input side. If
s0, it must be smaller than .01 wuf. Other-
wise, it will short out the signal.

Mobil Sound

This system consists of a Mobil
Sound transmitter (Fig. 3) and the us-
er’s own AM radios throughout the
house as needed. The tgansmitter is an
AM oscillator that can be tuned to any
clear frequency between 600 and 1000
ke in the broadcast band. Its small
printed-circuit chassis and the radiating
loop are mounted on the TV set’s rear
cover.

www.americanradiohistorv.com

Front view of G-E’s SP20 home-music
receiver. On the right side are the pilot-
light jewel, and the volume and tone
controls.

The audio modulating signal for
the Mobil Sound transmitter is taken
from the high side of the TV set’s voi-
ume control and fed to the transistor’s
base through the .01-pf capacitor. The
supply voltage (423 volts) is tapped
off the cathode biasing resistor of the
set’s audio output stage. The system is
intended primarily for Westinghouse
sets. END
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Fig. 2—Chassis and batiery contacts for
the receirer.

HAVE YOU EVER WANTED TO WATCH A
late TV show, but had to call it off be-
cause other members of the family had
retired? Does TV disturb those who
wish to read or study? Is there someone
in your home with a hearing defect who
must turn up the volume, causing dis-
comfort to others?

These are common problems in
many homes but, if the TV sound could
be confined to only those who wish to
hear it, there would be no problem at
all.

One easy solution is headphones.
But this ties the listener to the set and
leaves connecting wires all over the
place.

The best solution is to use electro-
magnetic induction to “transmit” the
audio portion of the program and little
audio receivers and individual headsets
to reccive the sound. It’s simple to set
up—all you do is connect a loop of wire
into the speaker circuit of your TV (it
can also be used for radio and record
players). This loop becomes a transmit-
ting antenna that radiates the sound
from your TV. Loop size depends upon
the area you wish to cover, but make it
as large as possible. It may be installed
in the attic or on the basement ceiling.
If this is not possible, mount it on the
wall or under the rug. For a wall-mount-
ed loop, I use 10 turns of ordinary hook-
up wire around the limits of the wall.
You can even wind a loop right on the
back of the TV. For this you’ll need at
least 20 turns. But remember, the larger
the loop, the greater the listening area
and the louder the reccived sound. Also,
a small loop requires more power than
a large one for the same amount of cov-
erage.

Fig. 1 shows how to connect the
loop to the TV. Mount the potentiome-
ter on the side of the cabinet or right on

You can wind the trans-
mitting loop behind the TV.

www.americanradiohistorv com

By SAM HAMILTON

silent TV
list

Listen to TV without disturb-
ing others or being tied to
the set by headphone leads

the back panel. If you use the back
panel, make sure the leads from the
control are long enough to allow for
removing the back for repairs.

You can use a switch in place of
the pot if you wish. I prefer the pot as
either sound or silent listening can be
given preference in volume.

The receiver is a small transistor
amplifier. It is very similar to a hearing
aid, the only difference being the re-
ceiver has a pickup coil where a hearing
aid would have a microphone.

It is possible to get somewhat lim-
ited reception without any amplifier at
all with only an earphone. This can be
further improved by connecting the ear-
phone to a small loop 7 inches in diam-
eter with 20 turns of No. 18 wire. We
use this system when we haven’t enough
amplifiers to go around. To get away
from the dangling cord and get more
freedom of movement, the coil is worn
like a halo.

Building the receiver

Designed to hang on the ear, the
receiver is completely self-contained. Its
chassis is a piece of soft pliable plastic.
I cut mine from a squeeze bottle and
suggest that you make a cardboard tem-
plate to get the shape and size right be
fore cutting the plastic. If you prefer a
ready-made chassis with an earphone al-
ready attached, try the Lafayette AR-50
earphone. You may have to crowd the
components a little, but they should all
fit nicely.

The plastic chassis and battery con-
tacts are shown in Fig. 2. Bend the lugs
on the negative battery contact at right
angles and insert them in slits D in the
base. Then bend them over to hold the
contact in place. Insert the lower end of
the positive contact through slit B in the
base.

Pass the lip of the earphone, to
which the eartip mold is attached,
through hole A in the plastic base, then

RADIO-ELECTRONICS
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The whole receiver
fits behind your ear.

R1-22,000 ohms, V4 watt

R2—1,000 ohms, V4 watt

C—Miniature electrolytic, 1
to 6 uf (not critical) 3
volts

L—pickup coil (see text)

V1, V2—CK784 or other pnp
audio transistor

1.4-volt mercury baottery
(Mallory RM675, RM630
or equivalent)

High-impedance  earpiece
(Lafayette AR-50 or
MS-260)

BATT
HOLDER

EARPIECE

MALLORY CK784 (2)

RM - 630 OR ALMOST ANY OTHER
— OREQUV P-N-P AUDIO TRANSISTOR
o
1.4V /

BATT +C

L
& l |-G,.(;

EARPHONE

snap the eartip mold back in place. If
the plastic chassis is too thick for the
mold to snap onto the earphone, en-

Fig. 3—Circuit (left) and component ar-
rangement (above) for the receiver.

large hole A to pass the mold.

The receiver circuit is in Fig. 3.
Those who prefer a ready-made ampli-
fier should try Lafayette’s PK-522. Sim-
ply use a pickup coil rather than a mike
at the amplifier input. This amplifier is
a bit bulky and will not fit behind your
ear. Carry it in your shirt pocket and run
a connecting cable to the earpiece.

Three puzzlers for the student, theoretician and practical man. They

may look simple, but double-check your answers before you say you've
solved them. If you've got an interesting or unusual answer send it to
us. We are especially interested in service stinkers or engineering stump-
ers on actual electronic equipment. We are getting so many letters we

can’t answer individval ones, but we'll print the more interesting solu-
tions (the ones the original authors never thought of). We will pay $10

& v

and up for each one accepted. Write EQ Editor, Radio-Electronics, 154

West 14th St., New York, N.Y.

Answers for this month’s puzzlers are on page 76.

Voltmeter Puzzle

=

Voltmeters B, C and D show zero
volts. What is the voltage reading on
voltmeter A and voltmeter E?—Ken-
dall Collins

How Many Diodes?

What is the lowest number of
diodes required to obtain full-wave
rectification?—Richard L. Koelker
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Doubling in Capacitors
The circuit below is a full-wave

+ oy
* Cl |
I7vAC u% i i
100t
&

R
il L =
ny

doubler bias supply for a push-pull class-
ABI amplifier. If capacitor C1 were to
open, what would happen?—FEdward R.
Beach.

That Four-Bulb Puzzler

A number of our readers have
called our attention to the fact that
6-volt (or fractionally higher rating)
Zener diodes would give better results
in the circuit (March, page 59) than

www americanradiohistorv com

The pickup coil T used is a spool
type coil Y4 inch deep, Y2 inch in diame-
ter, and wound full of No. 40 enameled
wire on the spool winder of a sewing
machine.

Another possible pickup coil is a
small high-impedance iron-core unit. Its
length should be greater than its diame-
ter. I've used one other coil successfully.
It was wound around four %6 x 1%-
inch strips of transformer lamination.
Use No. 40 enameled wire and wind
enough for about 500 ohms dc resist-
ance.

Coupling capacitor C is a subminia-
ture electrolytic—any value between 1
and 6 uf will work. Almost any p-n-p
small-signal audio transistors can be
used for VI and V2. The earphone is a
high-impedance magnetic unit. The
two-transistor receiver draws 1.5 ma.
Removing the battery turns it off.

Cement all components to the plas-
tic chassis with clear nail polish. Solder
all leads to anchor points made by loop-
ing short lengths of wire over the com-
ponent leads and through small holes in
the chassis. Once the unit is completed
and you are sure it works, coat the
whole assembly with a liberal layer of
clear nail polish, but be sure you don't
get any on the battery terminals.

Of the many advantages of silent
listening, the important one is you have
one ear free for other sounds around
the house which you otherwise would
not hear. END

WHATS
YOUR

EQ?

thermistors, since they would not use
any power uatil the bulb failed, and
that, when it failed, the voltage drop
across the Zener diode would be a
closer approximation to that of the bulb
than would be the case with a thermis-
tor.
Correction
A number of readers caught the
error in the answer to the question
“How Much Voltage” in this column
of the April issue. The error was in
equation 4. It should have read
2/3(0.3E.,) + 0.1E;, = 10
0~2Eln + O.IE“, =10
0.3E.. = 10
E.. = 33.33 volts
Our thanks to all the readers who
spotted the error. END
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Closeup (above) of multivibrator board. Top board (right)

holds major portion of circuitry.

By DAVE STONE

TRANS-SWITCH —

electronic scope switch

8-transistor unit is a cinch to build

The Trans-Switch is an all-transistor
scope attachment that lets you display
two different waveforms simultaneously
on your scope screen. You can. for in-
stance, compare an audio amplifier’s in-
put and output signals so any distortion
or phase shift can readily be noted. Or
you can compare input and output
waveforms of a square-wave converter,
pulse amplifier, delay circuit or the like.
Generally, any two signals in the audio
range that are related to each other can
be fed into this switching unit for com-
parison or matching.

Eight transistors are used in the
Trans-Switch (see schematic). All are
inexpensive. The other components are
standard miniature types, and overall
cost of construction is nominal. Layout
and construction are not critical—you
can build this unit in almost any manner
you desire. All components shown in the
photos are miniature types but can be
replaced with standard-size equivalents
if compactness is not important.

How it works

The heart of the circuit is the switch-
ing amplifiers V1 and V2. First, VI
conducts. Its input signal is amplified
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and fed to the scope, while V2 is cut off.
At the end of the period determined by
SWITCHING FREQUENCY control SI, VI
is driven into cutoff and V2 conducts to
pass its input signal to the scope. This
switching action is too rapid for the eye
to follow and results in two simultane-
ous traces on the scope screen.

The switching frequency is gener-
ated by V7 and V8 arranged in a multi-
vibrator circuit. Sl selects different
timing capacitors to change the R-C
time constant and produces switching
frequencies of approximately 1. 2.5, 4
and 15 kc. The output pulse at V7’s col-
lector is 180° out of phase with the out-
put pulse obtained from V8’s collector.
At any onc instant VS's base is driven
with a negative pulse from V7, and V6
reccives a positive pulse from V8. Dur-
ing the next instant the pulse polarities
reverse to place a positive signal at V5’s
base, and a negative pulse at the base
of V6.

Transistor pairs V3 and V5 and V4
and V6 are squaring circuits that con-
vert the multivibrator’s pulses to fast-
rising square waves to drive the emitters
of V1 and V2. When a negative pulse is
fed to V5's base, it produces a positive
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square wave at V3's output which drives
V1 into conduction. At the same time,
the positive pulse at V6’s base produces
a negative square wave at V4’s output
which drives V2 into cutoff. Then the
switching action reverses itself. Any sig-
nals fed into the base circuits of V1 and
V2 are sent on to the scope as the
transistors alternately conduct and pro-
duce two distinct signal waveforms on
the scope screen.

The CHECK position on Sl is for
checking the condition of the battery.
It allows power to be applied to the
unit, but disables the multivibrator by
removing the timing capacitor, and al-
lows only a single trace to appear on the
scope screen. If the battery is in good
condition, any signals at the input jacks
will be amplified and appear on the sin-
gle trace. Power requirements are only
3 to 4 ma at 6 volts, so the battery will
last a long time.

POSITIONING  potentiometer R3
moves the two traces closer or farther
apart, or it can be used to put one trace
on top of the other. The input signal
level to each amplifier stage is con-
trolled by CHANNEL GAIN potentiometers
R1 and RS.

RADIO-ELECTRONICS
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o 2N43-A(2) 2N135(2) 2N135(2) 2N140(2) v
NG 1 RS JR2s JR30 s
RI7G3.3K 00K $5.6K SI0K
; > R23 Teio 4 [ C7  1skc )
I8PUT 1 WA o " Circuit of the all-tran-
CHANNEL | I3 K |y 200put ; ;
GAIN vi 10K e }-—SIG ke Sistor unir.
12 3R2 SR [ 400uut 4
ESCILLOSCOPE T s oK :N 7K =B
e c8, . R4 > 680uuf 3
gﬁ a3 248 c4 1kC
= >
POSITIONING & =z RIS 800uuf 2
< < Sar0a | R27 xF _osi-b
3 510K N
R2I
25 3k vs 10K 2 st ,\/\ czAssxs +
S swirching's N0 LCy
FREQUENCY BATT
< RI6 K \
J2 A C2 lox (POTARY SW) SN
INPUT 2 10K RIBQ3.3K NS
L -cuassis GND
i R3I 6 95 o4 03 02 |
' l o [P DT LT o

/1, RS—miniature pots, 10,000 o

R2, R4, R9, R10, R13, R16, R20, R2l R29, R30, R3t—
10, 000 ohms

23—miniature pot, 25,000 ohms

R6, R7, RB, R11, R12, R17, R18~3,300 ohms

R14, R15—470 ohms

R19, R22—100,000 ohms

R23, R24—1,000 ohms

R25—5,600 ohms

R26—4,700 ohms

R27—-510,000 ohms, 5%

R28—470,000 ohms

All resistors V2-watt, 10% unless nofed

C1,C2,C8, C9, Ci10-0.1 uf, 200 volts paper

C3~10 uf, 10 or 12 volits, miniature electrolytic or
tantalum

C4—800 uuf. mica or ceramic

C5—680 uuf, mico or ceramic

L6400 puf, mica or ceramic

C7—200 nuf, mica or ceramic

BATT—6 volts (author used 7.5.volt bios bottery
tapped at —6 volts)

1, 12, )3, Ja—coaxial or audio jacks

S1—6-position 2-pole rotary

V1, V2-2N43-A

V3, V4, V5, V6—2N135

V1, V8-2N140

Chassis and case to suit (see tex! for size of unit
author used)

siscellopeous hardware

Construction

A 4 x 5 x 6-inch stecl cabinet with
an attached shelf was on hand, and all
the circuitry, with the exception of the
jacks and potentiometers, was mounted
on two perforated boards and attached
above and bclow the shelf, The pots, in-
put and output jacks and switch S1 are
mounted on the front panel. Although
lavout and lead dress arc not critical,
the use of small low-voltage compo-
nents and close placement of transistors
will result in short lcad lengths.

The upper board contains the cir-
cuitry for transistors VI through V6.
VI and V2 are mounted at the front of
the board close to the input controls. V5
and V6 are mounted at the back of the
bourd. The flexible leads of these transis-
tors are wired directly into the circuit.

The lower perforated board con-
tains the multivibrator transistors V7
and V8, whose short rigid pins require
sockets. Timing capacitors C4 through
C7 are small ceramic or mica unils
mounted close to S! to provide direct
wiring. Leads from coupling capacitors
(€9 and C10 go through the shelf to con-
nect to the circuitry on the upper board.

A C-bias battery was selected for
the convenient mounting feature of its
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flat shape, and is lastened with brackets
to the top of the enclosure.

The constructor can vary the lay-
out by mounting all the components on
a single board, or larger components
can be substituted. Coaxial type jacks
were used for their small size, but any
good quality jack can be used. Be sure
to grip the flexible lcads of the transis-
tors with long-nose pliers to dissipate
excess heat while soldering.

Checkout and use

After the unit is assembled, insert a
milliameter in serics with the negative
battery lead. Turn SI to the 1 K€ posi-
tion and note whether the current drain
is in the normal range of 3 to 4 ma. If it
is appreciably higher, switch to POWER
ofFfF immediately and recheck the wir-
ing, and transistors if necessary, to de-
termine the defect.

If the drain is normal, leave Sl in
the 1 KcC position and connect a lead
from the osciLioscoreE jack to the
scope’s dc input jack. The dc input con-
nection is recommended since most inex-
pensive scopes have better square-wave
response without the coupling capacitor
used in the ac position. Set the scope’s
sync selector to internal and note a
square wave appearing on the screen. If
it is not perfectly symmetrical, or has
some spikes riding on it, don’t be too
concerned; they do not aftect the opera-
tion of the switching unit.

Connect a lead from the switcher’s
SYNC jack to the scope’s external sync
jack and rotate its sync-selector switch to
the external position. Two distinct traces
will appear on the screen, and rotating
R3 will move them closer or farther
apart. Note the appearance of the two
traces at all settings of St, except in the
CHECK position. Return S to the 1 k¢
position, connect the audio generator,
set at 10 kc, to the cHANNEL 1 input
jack. Rotate the gain control for this
channel to its full open position and ad-
just the generator output for a sine
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wiave on one of the two traces. Run a
parallel lead from the audio generator
to the CHANNEL 2 input jack, and adjust
its gain control for a sine wave on the
other trace. Then adjust the POSITION-
ING control to supcrimpose both wave-
forms to obtain a single trace. If the
waveforms mesh perfectly, it indicates
that both amplifier stages are identical
as far as phase shift is concerned.
Become thoraughly familiar with
the action of all controls and experi-
ment with the sweep frequency ranges
on the scope, as well as the amplitude
controls of both Trans-Switch and scope.
The selection of the switcher’s best
switching frequency seiting depends up-
on the frequency of the signal fed into
it. As a rule of thumb, use the 1-ke
setting for input signals between 10 and
25 ke, the 2.5-kc position for signals
between 1.0 and 10 ke, the 4-kc setting
for signals in the 100 to 1,000-cycle
range, and the 15-kc¢ setting for fre-
quencies below 100 cycles. In any case,
adjust S1 for the smoothest waveform
traces possible. At all positions, the
switching action may show up as a light

| ELECTRONE /SMTCH

Front-panel view of the instrument.
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background haze if the scope’s intensity
control is turned up, but it hardly shows
at the usual intensity level.

Once you are thoroughly familiar
with the controls, put the unit to practi-
cal use. An amplifier can be tested by
injecting a signal from an audio genera-
tor into the amplifier’s input and the
CHANNEL 1 input at the same time. The
amplifier’s output can be terminated in
its usual resistive load, and the output
signal picked off to feed the CHANNEL 2
input.

Connections between Trans-Switch
and scope are the same as those for the
checkout; J4 to the scope’s vertical am-
plifier dc input, J3 to the scope’s exter-
nal sync jack, the scope set to external
sync. Adjust the channel gain controls,
positioning, scope gain control, SI and
the scope’s sweep frequency switch for
equal-amplitude signals on both traces.
The signals can now be compared for
any possible distortion, or superimposed
for phase-shift comparison. Adjustments
to the amplifier can now be made and
the results, relative to the input signal,
can be readily observed on the scope.

In all applications, bear in mind the

Trans-Switch input impedance is de- |

pendent upon the setting of the gain
controls, so a high-impedance connec-
tion to the input jack may have to be
isolated with a pad or small capacitor to
avoid loading the equipment being
checked. As a general tool and uscful
oscilloscope attachment, the Trans-
Switch is hard to beat for all audio
work. END

After the Computer, What?
(Continued from page 23)

still take a year to produce an intellec-
tron.

In addition, after completion, the
intellectron must still continue 1o learn
new facts from timec o time—just as
humans must—if it is not to fall behind
in its general knowledge.

Yet with all these “human” accom-
plishments, the intellectron will still be
a machine.

Then what good are these intellec-
tual machines? They will be able to do
thousands of tasks and replace humans
who will rarely compete with them. You
could give verbal orders to them and
count on getting back correct evaluated
answers from their encyclopedic mem-
ories, either verbally or typed out neat-
ly in a variety of languages.

They will become invaluable in
commerce, business, science, literature,
and in all the arts. They will be robots,
but inrellectual robots.” —H.G.

*See also “Billions of Electronic Facts,” December
1959 RaADIO-ELECTRONICS; *‘Brain An Electric Com-
puter,” March 1960 Rap1o-ELECTRONICS, and *“Are
Thinking Computers Possible?”, August 1962
Rap10-ELECTRONICS.
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for you?

There is a best dry battery for every job.

This article will help you pick it out.
by GORDON E. KAYE*

DRY BATTERIES ARE MADE IN THREE COM-
mon types, commonly called zinc-car-
bon, alkaline and mercury. The zinc-
carbon battery is further divided into
four varicties. These were described in
the article “What Is A Dry Battery?” in
the May, 1963, issue. Each of these
types has its own best applications, due
to its composition or the proportions of
the elements used in its mix. The table
illustrates some typical consumer appli-
cations and the reasons for choosing
correct battery types for them. There are
hundreds of other industrial, military
and commercial devices using dry bat-
teries.

A rather special application is that
of voltage standard. The industrial-
grade mercury battery may be used as a
voltage-reference source. (Some varie-
ties of mercury celis made with a man-
ganese dioxide blend are not suitable as
= Application engineer. Mallory Batiery Co

a voltage reference. The MnO, causes
a reading of 1.4 volts. This can be spot-
ted easily.) At intermittent drains up to
1 ma, it is within 1% of its original
1.357 volts for a period of 2 to 10 years.
Aged cells, after 3 years, can have a
long-term stability of 0.1%.

Direct measurements may be made
on these cells with ordinary voltmeters.
Voltage potentiometers are not needed,
except where more precise readings are
required and calibration against a pri-
mary standard is called for. You can at-
tain short-term accuracies in the order
of one part in a million, especially if
the temperature is a stable 120°F, and
the cell has been aged. The average
open-circuit voltage of these cells
doesn’t seem to drift over the years, as
shown in Fig. 1

Selecting a battery type
The simplest economic viewpoint

OPEN-CIRCUIT VOLTAGE STABILITY FOR MERCURY BATTERIES

1.357

/l.3535

=

1% OF
INITIAL EMF

24

[
TIME IN MONTHS ( STORAGE AT OR NEAR 70°F )

Fig. 1—Chart shows excellent shelf-life of mercury cells and batteries.
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Fig. 3—Comparative costs per watt-hour
of the three barttery systems at different
load levels.
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Fig. 4—Life-span of cells discharged in-
to 60-ohm loads for 8 hours per day at
70° F.
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BATTERY APPLICATIONS TABLE

APPLICATION BATTERY TYPE

REASONS FOR CHOICE

Portable transistor radios Mercury

Zint-carbon

Manganese-alkaline-zinc

Constant output,

Longest service.

Less replacement but higher initial cost.
Highly leak-resistant.

Fairly constant output.
Long service.

Highly leak-resistant.
Reasonable service.
Lower initial cost.
Somewhat leak-resistant.

Photography
Photo flash (external)

Battery movie camera
Miniature strobe lights
Built-in flash

Battery-operated light meters|Mercury

Manganese-alkaline-zinc
Mercury, manganese-alkatine-zinc
Manganese-alkaline-zinc
Manganese-alkaline-zinc

Low impedance.

Maximum energy per unit volume.
Low impedance for rapid recycling.
Highest reliability with low impedance.
Accurate, stable reference voltage.

Flashlights Zinc-carbon

Manganese-alkaline-zinc

Good for intermittent service.
Lowest cost.

Long shelf life between uses.
Highly leak-resistant.

Toys (battery-operated) Zinc-carbon

Manganese-alkaline-zinc

Low cost.
Better performance.

Tape recorders Mercury

Manganese-alkaline-zinc

Maximum energy per unit volume.

Flatter voltage curves provide good
speed regulation.

‘Electronic instruments Mercury

Manganese-alkaline-zinc

Highly accurate voltage.

Long shelf life.

Highly leak-resistant.

Maximum power for miniature equip-
ment.

Good for intermittent loads in vom
circuits,

Clocks and watches Mercury

Manganese-alkaline-zinc

Long service and shelf life.

Highly leak-resistant.

Hearing aids Mercury

Maximum power availakle for minia-
ture systems.

in dry-battery use is the cost of deliv-
ered energy per hour (cost per watt-
hour). Not so obvious is the inctusion of
a shelf-life factor (Fig. 2) as well as
a quality-rating factor. The latter would
be important in high-quality appliances
such as battery-operated tape recorders,
cameras, wristwatches or light meters.
If equipment is left unused for a long
time, leakage and loss of cupacity can
raise battery operating costs. Equip-
ment damage and undelivered energy
are valid charges against a cell system.

The chart in Fig. 3 compares the
cost per watt-hour for the AA penlight
cell in the three dry-cell types. Various
current rates are shown against costs,
based on list prices for top-grade cells.
It can be seen that heavy loads raise
energy cosls appreciably. There is an
economical cell size for each applica-
tion. Also, the alkaline systems are less
costly in heavy-duty, long continuous
service, especially where voltage levels
are to remain high (Fig. 4). Shelf life
and leakage factors also tend to favor
these systems.

Zinc-carbon cells and batteries are
more economical initially, and are fa-
vorable in lightly loaded, intermittent
applications. They are less costly in the
larger cell sizes due to a higher effi-
ciency when operating at nominal rates.

Watt-hour ratings per pound (Fig.
5) are decisive in many applications
where weight and bulk must be kept to a
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A 10.8-volr voltage-reference batiery.

minimum. The dry-battery products
manufactured today represent the ac-
cumulation of 70 years of industrial
electrochemical experience, beginning
with Leclanché and continuing right
through 1o the advanced-design mer-
cury cell. The number of batteries re-
quired per product is reduced, battery
efficiencies are higher, and their operat-
ing costs are consequently lowered. An
example of this is seen in the compact,
modern transistor radio.

Selecting the right battery, how-
ever. requires that you consider battery
capabilities in terms of application re-
quirements. Regardless of the applica-
tion, there is a correct cell or battery de-
sign for maximum performance. The
table and charts will, we hope, assist vou
in your selection. END
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what's DIFFERENT

about Industrial Electronics

By DELLROYE D. DARLING"

MANY RADIO AND TV SERVICE TECHNI-
cians have considered going into indus-
trial servicing, but most of us are a little
frightened of what might be expected
of an industrial technician. We had the
same problem when television first be-
came popular. Wise radio technicians
familiarized themselves with the new
art, and were ready when the time
came. But just what are the differences
and similarities between the TV-radio
service field and the industrial elec-
tronic technician’s job?

Basic principles

A good knowledge of the basic
principles of electricity and electronics
is necessary to GOOD servicing in eith-
er field. There are no “new” principles
in industrial electronics, but the old
ones are applied in new or different
ways. The industrial man will probably
need an even better basic knowledge
than the radio—TV man. There are im-
portant similarities between different
makes and models of TV sets. An ex-
perienced man uses this as a time-saver.
Many routine repair jobs are done more
by experience than by troubleshooting
(example: bad filters, selenium recti-
fiers).

The industrial technician usually
has to work with a wide variety of
equipment, intended to perform many
jobs. Although he may become familiar
with much of the equipment in “his”

*Director. industrial electronics, Radio Electronic
Television Schools, Detroit 26, Mich.

Simpson
Watt-voltmeter is typical of specialized
instriments used in industrial electronics
repair work.
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A lot less than you think
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Robotron Corp.

Although this industrial phase-shift power control panel contains 77 thyratrons, it
is actually a simple 7-tube circuit, repeated 11 times.

plant, new controls are continually be-
ing added. Many will have to be thought
out and their principles of operation
studied before an intelligent trouble-
shooting procedure can be arrived at. A
basic knowledge of electronics, circuit
tracing, etc., is essential here.

The industrial technician will be
called on to recommend equipment for
specific jobs. He may also have to adapt
existing controls to new applications.
This borders on engineering, and will
give him plenty of opportunities to test
his knowledge and ability.

Complex circuits

The first comment of many ra-
dio-TV tchnicians when they see a
large industrial control is “Boy! What a
mess of stuff! How do you know where
to begin?” The panel they're looking at
probably contains fewer tubes and parts
than a TV receiver, it’s just larger.

Few industrial control circuits are
as complex as a TV set. Many are much
simpler than an ac-dc radio. Although
the capacitors, resistors and transform-
ers may be large, they operate just like
the ones in smaller equipment. The laws
of reactance, resistance and impedance
work the same here as they always did.
A word of caation, though. If we make
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a mistake in replacing a resistor in a
TV set, the cost of another resistor may
be only 15¢. A similar mistake in repair-
ing a motor control might ruin equip-
ment worth many dollars.

Another point works in favor of the
industrial technician. Most manufactur-
ers include with their service informa-
tion and diagrams (which invariably ac-
company a new piece of equipment) a
complete description of its operation.
Industrial circuits usually lend them-
selves to step-by-step explanations of
how they work.

Test equipment

Most of the test equipment used
by the industrial technician is familiar to
the radio-TV technician. Multimeters,
scopes, tube testers, etc. are essentially
the same in both ficlds. Industrial equip-
ment may be more ruggedly built, be-
cause of the conditions under which it
is used. Some of the instruments, such
as ammeters, ac voltmeters, etc., are
highly specialized, and may have only
one range. But their operation should
be no mystery to a TV technician.

One or two “new” instruments are
worth mentioning, for example the re-
cording oscillograph. It is simply a me-
ter designed to record its readings on

RADIO-ELECTRONICS
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moving chart paper. The movement of
the meter hand (which carries a pen)

is similar to the vertical sweep on a
scope, while the movement of the paper
chart is equivalent to the horizontal
sweep. This instrument is used for re-
cording various waveforms and electri-
cal quantities, such as the voltage ap-
plied to resistance welders, over a pe-
riod of time.

Another is the industrial or lab type
scope, which often has dc coupling.
driven sweep and other features not
usually found in TV service instruments.

Gas-filled tubes

Gas-filled tubes such as thyratrons
and ignitrons differ greatly from vac-
uum tubes familiar to the TV man. It is
common knowledge that a gas tube,
once allowed to conduct or “fire,” will
not stop conducting until the anode
(plate) supply is cut off. For this reason,
most industrial circuits using these tubes
operate on ac. rather than a dc B-sup-
ply, as in a TV set.

This use of an ac supply leads to
complications, such as phase relation-
ship between tubes with their anodes
returning to opposite sides of the line.
etc. The industrial technician must have
a good working knowledge of ac theory
if he is to understand these circuits.

Large tubes, such as ignitrons. may
handle thousands of watts of power
They produce a lot of heat and must be
water-cooled. The cooling equipment is
also under the care of the industrial
technician. So it helps to be part plumb-
er, or at least to be able to tell him
where you think the trouble is.

Mechanical knowledge

Most industrial controls operate
with or are part of machinery of some
kind. The operation of the control may
be so bound up with that of the machine
that it is difficult to tell whether a given
trouble is mechanical or electronic. Me-
chanical skill is a big help in these cases.

Most TV technicians are pretty
good at fixing remote tuner drives, rec-
ord changers and similar mechanisms.
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Industrial technician
makes resistance
checks in “brain”
panel of Robotron
weld timer,

This ability will go a long way to help
them understand production machinery.
The industrial man has the opportunity
(and the need) to learn a lot about ma-
chinery in the course of his work. For
example, if you are going to repair a
spotwelder control panel, you must
know a little about resistance welding.

Voltages and currents

TV technicians are accustomed to
working with high voltages. However,
familiarity breeds contempt. Most ig-
nore the fact that accidental contact
with the secondary of a power trans-
former can mean death. Most are used
to getting minor shocks.

A nonchalant attitude toward elec-
tricity can be fatal for an industrial man.
Although most of the equipment he
works on may have no higher than 460
volis. these voltages come directly from
the line, and there is plenty of power
available. There is an old proverb: “It’s
the current that kills you.” This is defi-
nitely true. The high voltage supply in a
TV set may not be able to deliver
enough current, even at 18,000 volts, to
cause more than an unpleasant “bite”.
A few hundred volts from a heavy pow-
er line can give an unwary technician
his last thrill.

A very important part of the indus-
trial technician’s tool kit is a padlock.
It is used to lock disconnect switches oft
while repairs are being made. Don’t
trust others to remember that you are
inside the cage working. Someone who
doesn’t know the situation may turn the
power back on, causing a serious acci-
dent.

But don’t let this frighten you. In
spite of all the opportunities for a serv-
ice technician to electrocute himself, he
is still safer at work than he is driving
home afterward. Simple, commonsense
caution is all that is needed.

Working conditions

Like the TV technician, the indus-
trial man works part of the time re-
laxed, and part of the time under pres-
sure. “Must be done by Saturday” jobs
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are common in any TV shop. The in-
dustrial man gets a different kind of
pressure. Most industrial electronic con-
trols are vital to production. Failure for
even one hour can mean hundreds or
thousands of dollars lost.

For the first half hour, the foreman
keeps the technician company. Then the
superintendent steps in to do some over-
the-shoulder looking. The pressure gets
worse. If the equipment is “down” long
enough, the boss may even come in
from the golf course, and then the per-
spiration flows freely. But it’s all part of
the job. Keep quiet and keep working.

Something can be done to help pre-
vent these unpleasant situations. A good
system of preventive maintenance al-
lows most routine work to be done
when the equipment is not in use, and
will prevent many production break-
downs.

The industrial technician has com-
pensations for this extra pressure. For
one thing, he doesn’t have to argue irate
customers into paying him for his work.
His employers usually have a pretty
good idea of the difficulties under which
he works. He has better working hours,
usually getting oft at a time that allows
him the evening with his family. He has
fringe benefits, too: opportunity to take
advantage of training programs, a
steadv wage, and a number of other
things that most TV technicians do
without.

To sum it up, industrial electronic
repair is interesting, rewarding work.
It pays good wages, offers a challenge
to the mind and opportunities for ad-
vancement. Radio and TV repair can
offer these things, too. Which field suits
a man better depends mainly on the
man himself. END

B

Bell-Button Battery Holder

A door-bell pushbutton added to
the back of a dual battery holder is an
ideal switch for many experiments.

Originally it was made to provide power

\

for one of the many electric experi-
menter kits. It has since found many
other uses in testing model-motor coils,
relays and other devices where it is
necessary to apply power intermittent-
ly.—E. C. Carlson
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Lafayette : Seco
HE-55 530

ACCESSORIES
IMPROVE CITIZEN'S
BAND OPERATION

Added amplifier overcomes transmission-line losses
and effectively places transceiver at antenna base.
Anl and squelch circuits quiet receiver circuit when
channel is not in use

By ROBERT F. SCOTT
TECHNICAL EDITOR
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Fig. 1—Circuit of the ME-82 antenna amplifier.
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The Black Box CB antenna amplifier.

A number of new accessories can be
used to improve the efficiency and op-
eration of a CB station. Two of these—
a remote antenna amplifier and a com-
bination automatic noise limiter and
squelch are especially valuable to the
CB’er who wants more from his equip-
ment.

The Black Box model M-82 Citi-
zens-band antenna amplifier is a unique
accessory made by the Antenna Special-
ists Co. of Cleveland, Ohio. It is a four-
tube unit that operates as a receiving
preselector and booster with a minimum
gain of 20 db, and as a modulated rf
amplifier with a power input of 4.9
watts when transmitting.

The Black Box consists of a control
unit (30-volt ac power supply and rf
decoupling network) and the antenna
amplifier. The control box (3 x 4 x §
inches) is inserted in the lead-in close to
the transceiver and is plugged into the
ac power line. The amplifier is mounted
on the mast within 10 feet of the anten-
na. The transmission line (RG-58/U)
carries the rf signal to and from the an-
tenna and also carries the operating
voltage up to the amplifier.

The circuit is shown in Fig. 1. The
modulated rf signal from the transmit-
ter appears across the tuned circuit in
the cathode return of V1-a, a grounded-
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grid amplifier. The grid is biased by a
negative voltage at the junction of RS
and R6. C10 grounds the grid for rf.

A part of the incoming rf signal is
rectified in halt of V3, and the extracted
audio is fed through transtormer T3 to
the grid of audio amplifier VI-b. The
rf voltage at Vi-a’s plate drives V2, the
modulated rf amplifier. V2 is screen-
grid-modulated by VI1-b operating as a
cathode follower. The amplified and re-
modulated rf signal is tapped off tank
coil LS and fed to the antenna through
a short length of transmission line.

During reception the incoming sig-
nal appears across tank coil L5 and is
fed through C22 to the cathode of V4-b
operating as a grounded-grid amplifier.
The amplified signal across L6 is then
fed to the grid of amplifier V4-a through
C28. The signal is then fed from the
plate of V4-a through tuned circuit L3-
C7 to the transmission line going to the
lransceiver.

The second half of V3 serves as a
T-R switch. In transmission, this sec-
tion of the tube develops a high negative
voltage across R11. This biases both sec-
tions of V4 to cutoft.

The relay is used to return the cir-
cuit to straight-through operation, by-
passing the amplifier, when the Black
Box system is not being used. It also re-
turns the system to normal operation if
power fails in the amplificr.

The power supply in the amplifier
consists of transformer T2 with a 30-
volt primary and 6.3-volt and high-volt-
age secondaries. L2, Cl and C2 provide
rf isolation, and C6 blocks dc.

The control unit is simply a 30-volt
ac power supply shunting the transmis-
sion line between the transceiver and
antenna-mounted amplifier. Network
L1-C29 prevents rf voltages on the line
from being shunted to ground or atten-
uated by the power transformer. C16 is
a dc blocking capacitor that prevents dc
from being fed into the transceiver’s rf
circuiis.

When recetving, the M-82 boosts
the signal at the antenna at least 20
db. This more than compensates for
losses in the transmission line and brings
the signal up to a level where it over-
rides noise generated on the transmis-
sion line and in the transceiver’s front
end. When transmitting, the booster
compensates for losses in the transmis-
sion line and effectively places your
transceiver within 10 feet of the anten-
na.

Anl and squelch

The Lafayette HE-55 Squelcher
and Seco 530 Signal Filter are two elec-
trically identical receiving accessories
that can be used with almost any tube
type superhet receiver with a reason-
able amount of i.f. gain. They are a
combination of a carrier-controlled
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squelch and one of the most efficient
automatic noise limiters in use today.
They quiet the receiver under no-signal
conditions and reduce static and igni-
tion noise to a barely discernible level.

Although the units can be used in
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Fig. 2—Circuit of the Lafayette HE-55
and Seco 530 anl and squelch. They can
be used with superher 1ype CB units that
do not include these feuattires.

base stations, their greatest value is in
mobile installations that are constantly
plagued by ignition noise and interfer-
ence from power lines, electrical signs
and other devices. They are installed by
breaking one lead in the receiver’s de-
tector circuit and connecting five leads.
Hams and SWL's will recognize the cir-
cuit as the TNS (Twin Noise Squelcher)
developed around 10 years ago.

Fig. 2 shows the HE-35 or 530
connected to the detector and first audio
circuits of a typical superhet. R1, R2 and
R3 are now a part of the detector load.
Audio and a dc voltage proportional to
signal strength are developed across
these resistors. The circuit is arranged
so the audio from the detector passes
through CI, R4, VI-a and C3 to the
volume control. V1 is a series type auto-
matic noise limiter and V2 is the squelch
and anl control tube. It controls the con-
duction through V1 by varying the rela-
tive voltages on the plate of Vl-a and
cathode of VI-b.

The sQUELCH control is normally
adjusted so Vl1-a's plate is slightly more
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positive than VI-b’s cathode when a
signal is coming in. The diodes conduct
and the signal passes through to the
volume control.

Static or ignition noise with a fast
rise time develops a negative pulse
across R3 that drives V2-b toward cut-
off so its plate and VI-b's cathode rise
in proportion to the noise amplitude.
Vli-a's cathode is positive with respect
to its plate for rhe duration of the noise
pulse so the diodes cut off, chop a hole
in the audio and prevent the noise from
reaching the speaker.

Simultaneously, the negative-going
pulse from the detector is fed to VI-a’s
plate through C! and R4. This increases
the effective positive voltage on VI-b’s
plate and provides faster and more posi-
tive noise elimination.

The audio fed to V2-a's grid is am-
plified and then filtered by C2-R7 so the
dec voltage on Vi-a's plate follows the
modulation envelope and varies with av-
erage signal strength. Thus, the average
voltage on Vi-a’s plate is optimum for
eflicient noise squelching, regardless of
the percentage of modulation of the in-
coming signal.

When no signal is coming in, there
is little or no dc voltage (negative)
across the detector load. Now, VI-b’s
cathode is positive with respect to VI-
a’s plate so the diodes are cut off and
the receiver is silent. The SQUELCH con-
trol is usually set so the background
noise is barely discernible when no sig-
nal is coming in. As soon as a carrier
comes on the air the squelch opens and
the audio modulation is heard.  END

New Solid Capacitor
Contains No Electrolyte

A tantalum capacitor, only .065
inch in diameter and less than 0.2 inch
long, with a capacitance of .01 uf and a
working voltage of 125, has been an-
nounced by General Instrument Corp.
The new capacitor, called Hi-VolTan,
has no electrolyte. It consists of a needle-
thin tantalum wire, electrochemically
coated with an ultra-thin film of tanta-
lum pentoxide, which is the dielectric.
A metallic outer connection to this die-
lectric completes the capacitor. Com-
pared with solid clectrolytic tantalum de-
vices, Hi-VoiTan withstood higher
voltages, is much smaller, has a higher
Q and higher dielectric resistance (more
than 150,000 megohms at 100 volts) and
greater stability with variations in tem-
perature, frequency and voltage. The
capacitor is being put out initially in four
series, up to .003 uf at 125 working volts
and at 100 working volts; from .003 to
.005 at 50, and from .005 to .0l at 25
working volts.
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Electronics Teaching Aids

T
R "

Wide World Photo

THE PHOTOS SHOW THREE NEW DEVICES
intended to aid in teaching electronics.
One, being held by John R. Meagher,
is an RCA “Dynamic Demonstraior”.
A large-scale volt-ohm-milliammeter,
it will be offered in kit form for use in
classroom demonstrations and instruc-
tion. The kit can be assembled easily bv
students to demonstirate its functions
and operations, and its practical use as
a test instrument.

The second device is actually a se-
ries  of building blocks—electronic
blocks that fit together to form such
circuits as phono amplifiers, power sup-
plies and many others. They come with
a text and represent a complete course
in basic electronics. Electronic  Aids
Inc., Baltimore, Md. makes this teach-
ing aid. Circuit leads are color coded to
simplify circuit explanations. A teacher
can tell quickly how far a student has
advanced simply by the number of the
block he has just finished studving.

Third and last shows what may be
the largest transistor radio ever made.
It is ELCO’s transistor radio demonstra-
tor kit. When completed it measures
40% X 27% x 3% inches. It is de- 5
signed to be assembled in cluss by the
teacher or students. By learning while 5
building, the class sces how the circuitrv g,
is assembled, how the transistors work, 5
where they go in a radio and what each -
component does. Since the parts may ?
be slipped in and out, the demonstra- \
tor can be used to show what happens %
when various components in the set
break down. {

Eico also makes a companion tran- g : VISU-TRONIC i
sistor portable in kit form. As the teacher m LLICUI o cucraoncarmammnCo. e LG 1 New Yors
assembles the demonstrator, students can e
work along with him on their own regu- : P~y ROUEEETRL et T '%k’i«&“‘%—-‘-—_- '
lar-size models. END ey
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WILL YOU GENTLEMEN PARDON ME IF
I get away from the customary techni-
cal content of this column and take a
short ride on my favorite hobby horse?
In fact, I'd like to have you join me.
At the very beginning, I'd like to state
that this is going to be a definite case of
“Don’t do as I do: do as I say!” For I
have made some very embarrassing de-
partures from the principles 1 am going
to advocate here!

To me, the major difficulty in our
profession has always been diagnosis.
You’ll agree that the typical TV repair
job is 95% diagnosis and 5% execution.
The total amount of work you do on
any job depends on the accuracy of
your diagnosis.

Here’s another controversial state-
ment: It does not depend so much upon
the accuracy of your measurement
equipment as upon the interpretation
of its readings! The most valuable piece
of test equipment in any shop is that
mass of blue mud between your ears!
So, from the depths of over 30 years
of experience, and a vast amount of
practice in making stupid mistakes, let
me hold forth on some of the basic
principles I discovered during that
ume.

There is a key word in this connec-
tion: logic! We niust be able to think
logically: to observe conditions found in
the circuit and draw from them a set of
logical conclusions. We must avoid, at
all costs, the too-common practice of
making snap judgments. Over-quick de-
cisions lead to a sort of mental short
circuit and inhibit our thinking proc-
esses.

We must be able to fulfill the three
conditions for scientific analysis of a
problem: “open eves, open ears, open
mind!”

I know it's hard to keep vourself
from getting in a diagnostic rut. The
trained TV technician, seeing a set not
operating properly, automatically starts
running over in his mind all of the
things that could cause such rtroubles.
Like an IBM card sorter, our minds run
rapidly through the lists, and come up
with a set of cards that could contain
the answers. However, as in detective
stories, all we have now is a set of pos-
sibilities, not a definite answer!

In this, as in any similar profes-
sion, a negative answer is as valuable
as a positive one. If we find out that a
suspected part is not causing our trou-
ble, we have valuable information:
we've reduced the number of suspects
by one. If we replace a certain tube
and the trouble is still there, we know
that it wasn’t the cause, even though
it was in the last case with similar symp-
toms. We check that off and go on
through out list of suspects, knowing
that we have reduced it by that much.

About the most common com-
plaint in TV work is “I’ve tried every-
JUNE, 1963

SERVICE
CLINIC

Conducted by JACK DARR

SERVICE EDITOR

printed here.

se
N.

This column is for your service problems—TV, vadio, audio or general and industrial electronics.
We answer all questions individually by mail, free of charge, and the more interesting ones will be

lfJou‘ro really stuck, write us. We'll do our best to help you. Don’t forget to enclose a stamped,
If-addressed envelope. Write: Service Editor, Radio-Electronics, 154 West 14th Street, New York 11.
Y.

thing in that circuit and it still doesn’t
work!” This kind of set can provide
some of our most annoying problems.
However, it usually indicates a mental
block or preconceived idea in the di-
agnosis. If we can back away and look
at the problem Jlogically, we will see
that one fact is very prominent. For ex-
ample, we have a set with “horizontal
oscillator output trouble.” No high
vollage, sweep, etc. So, we replace all
the parts, and still no hv, no sweep, etc.

What is the key fact that we are
unable to see, in cases like this? A logi-
cal analysis of the trouble and of the
tests made up to this point, parts re-
placed, etc., will point to only one
thing, if we can get rid of our fixed no-

tions: The trouble is not in that
stage! All tests made so far have given
negative results; that is, they have

fuiled to restore the set to operation.
Therefore, the trouble rust be clse-
where! (We will omit the case, where,
hours or days later, one of the “good”
replacement parts turns out to have
been bad.)

Very red-faced, I must admit that
the “Yuletide eflect” puzzler on page
43 of the August 1961 issue is a perfect
example. Human nature being what it
is, I hate to admit it, but this one stuck
me for something like 10 days! Not for
lack of thinking about the trouble, not
for lack of adequate test equipment,
but simply because I knew the trouble
had to be in the horizontal oscillator
output stages.

Always be willing to admit that
there is a distinct possibility that your
original diagnosis was completely
wrong, or wrong because of insufficient
experimental evidence, and you're well
on the way to becoming a master di-
agnostician in this field!

There is one thing I'd like to add
in closing. We really ought to change
the quotation in the beginning to read
like this, for “commercial use”: “Open
eyes, open ears, open mind, mouth
tightly shut!”” This is especially impor-
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tant when customers jnsist on an imme-
diate diagnosis in the home. Keep your
oral orifice firmly closed until sufticient
evidence has been accumulated to
prove the validity of initial guess. (For
that’s what it is—a guess, until you've
had a chance to make some actual
tests!) It is also very wise (o leave your-

self a loophole, even then. Say “It
seems to be the ——. Let me check it
and find out.” Best method: confine

yourself to noncommittal grunts and
“hmm’s”. Did you ever watch an old
doctor examining a patient? If you ask
him what the trouble is, he never says
quickly, “It’s gallstones, appendicitis,
etc.” He just looks wise, says, “Hmm!”
and keeps his mouth shut until he
knows! We'd all be a lot better off if we
did likewise!

Picture size vs raster size

Why is the picture on a TV screen
smaller than the raster? ['ve wnoticed
this on several makes; not at top or
bottom, just on the sides—W. T., Ben-
son, Sask., Canada.

The actual picture on a TV screen
is always smaller than the raster by the
amount of horizontal blanking. Fig. 1

(Continued on page 58)
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Fig. 1—Picture tube is cut off during
blanking time, making picture smaller
than raster.
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RCA introduces
a new easy

way to learn

electronics
at home

Learn faster, remember more with this revolutionary new “learning method”,
And RCA Institutes, Inc. is first to bring it to you!

Forget all your old ideas about learning! If you have a natu-
ral inclination or ability in the exciting field of electronics,
that's all you need to prepare yourself to join the thousands
of other successful electronic students who are building
profitable careers right now! RCA’s new learning method,
RCA “Autotext’ helps you do the rest! This new easy way
to learn electronics uses the latest scientific development
in the field of home training! You learn more quickly, and
with less effort!

How does RCA ‘‘Autotext’” work? "'Autotext’” is a system
of programmed instruction, scientifically planned so that
as you read a series of statements, questions, and answers,
you automatically learn almost without realizing it. Each
step of this new method is carefully coordinated with illus-
trations, complete kits, and service practice lessons. It's
fun to learn this new RCA way!

54

We'll prove it to you! Interested in Electronics? No previous
knowledge or experience? RCA “Autotext’ is your answer!
Right now RCA Institutes offers you a complete Home
Training Course using the ‘‘Autotext” method called ““In-
troduction to Electronics'’. And you get a complete set of
theory lessons, service practice lessons, and all the kits you
need. Most important of all, it takes almost all of the effort
out of learning the groundwork of the electronics field.

FREE OFFER! v serc 400 comprete in

formation on amazing new RCA ‘'Autotext’” along
with a FREE SAMPLE of a lesson to prove to you how
easy it is to learn this new way. Send the attached
postage-paid card and check ‘‘Autotext’.

RADIO-ELECTRONICS
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Wide choice of Home Training
courses in Electronics:

In addition to the new Introduction to Electronics, RCA Institutes offers this
complete selection of Home Training Courses:

e Electronic Fundamentals e Automation Electronics

e TV Servicing * Computer Programming

e Color TV e Transistors

e Communications Electronics e Electronic Drafting

e FCC License Preparation e Electronic Fundamentals (in Spanish)
e Mobile Communications

All RCA Institutes Home Training Courses are complete step by step easy-to-
understand units. You get prime quality equipment in the kits furnished to
you, and all of it is top grade. It's yours to keep and use on the job, and you
never have to take apart one piece to build another.

Liberal Tuition Plan. RCA Institutes Home Study Courses, including the new
“Introduction to Electronics’’ Course, 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 long-term obligations!

Personalized Instruction. With RCA Institutes Home Training, you set your
own pace in keeping with your own ability, finances and time. RCA Institutes
recognizes the fact that no two students are alike in learning ability. RCA
Institutes Home Training helps students to learn at their own speed in the
most effective manner. Your lesson assignments are individually graded by
technically trained personnel, and helpful comments are added where re-
quired. You get theory, experiment, and service practice beginning with the
very first lesson. All lessons are profusely illustrated—a complete training
package in every way.

CLASSROOM TRAINING

RCA Institutes Resident Schools in New York City, Los Angeles and RCA
Technical Institute in Cherry Hill near Camden, N, J., offer classroom training
that will prepare you to work in rewarding research and production positions
in many fields of electronics. No previous technical training required for
admission. You are eligible even if you haven't completed high school.

Free Placement Service. RCA Institutes Resident School graduates are now
employed in important jobs at military installations, with important companies
such as IBM, Bell Telephone Labs, General Electric, RCA, in radio and TV
stations and in communications systems all over the country. Many other
graduates have opened their own businesses. A recent New York Resident
School class had 92% of the graduates who used the FREE Placement Service
accepted by leading electronics companies, and had their jobs waiting for
them on the day they graduated!

Coeducational Day and Evening Courses are available at Resident Schools.
You can prepare for a career in electronics while continuing your normal, full-
time or part-time employment. Regular classes start four times a year.

SEND POSTCARD FOR FREE ILLUSTRATED BOOK TODAY! SPEC-
IFY “AUTOTEXT', HOME STUDY OR CLASSROOM TRAINING.

RCA INSTITUTES, INC. o... wcs

A Service of Radio Corporation of America,
. 350 West 4th St., New York 14, N. Y,
Pacific Electric Bldg., 610 S. Main St., Los Angeles 14, Calif.

The Most Trusted Name in Electronics
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The New Goncept

in Receiving Tube Reliability
and Performance!

MASTER

{0

SERIES

The quality of Mullard electron tubes can be attributed to their
design and manufacture . . . for built into each tube, at the very
outset, are basic components and features which will insure long
life and performance . . . engineering achievements such as
coiled heaters, unique grid designs and special cathode mate-
rials. Each tube reflects advanced techniques in glass-to-metal
sealing, evacuation control and precise electrode spacing.

But today, quality cannot be measured by performance or long
life alone. New exacting circuits require a new concept of re-
ceiving tube reliability, for they demand more from a tube.
The ﬂ&’)m’ﬂ tube has been engineered to satisfy this new concept.

Each IOR tube is subjected, individually, to a comprehensive
laboratory test procedure based on extremely tight and stringent
parameters for contact potential, cathode stability, grid cut-off,
grid emission, heater current, transconductance, interelectrode
leakage . . . to insure tube-to-tube uniformity . . . to insure that
all electrical specifications are met . . . to insure section-to-
section uniformity . . . to insure that each tube will operate in a
circuit exactly as it was designed to perform and at levels kept
within the closest possible tolerances. Each 1O tube is guar-
anteed to provide this exact performance . . . is guaranteed for
10,000 hours within a two-year period . . . is guaranteed for
uniformity.

The 1@ tube IS the new concept of receiving tube reliability
and performance.

EE@ International Electronics Corporation

81 Spring S1., New York 12, N. Y.'
6272 W. North Ave.. Chicago, Nl. + 4260 Lankershin Blvd., N. Hollywood, Calif,

1 : i
. International Electronlcs Corporation

PE% tt(l)]t;eastlsaf;e y?)‘lllarﬂtaubg: I Please send 10M tube literature & distributors fist
requirements . . . and are
now in stock at your local
H@M[ distributor. For fur-
therinformation and name |
of your local JOM distri- 1City.

butor contact your near-
. tat
est IEC office. e
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(Continmued from page 53)
shows this. Notice, in the waveform for one single scanning
line below, that the signal cuts off the picture tube during hori-
zontal blanking time. This is to keep the sync from showing
in the picture, also to kill retrace lines.

Total time for one line, blanking and all, is 63.6 usec.
Blanking time is 10 usec, leaving 53.6 uscc for video infor-
mation. So we set up a TV raster to show only the video in-
formation. The blanking period is always off-screen, with ap-
proximately half at each sidc.

Arcing in crt

We have a Sparton 23V'5 in the shop, with a 21ATP4 in
it. The complaint is a snapping noise, caused by arcing in the
CRT; it blows the hv fuses. Seems to be between grids 2 and 4.
The focus control was open, and we had a zero reading on
grid 4. Since it was replaced, we read 600 volts there. The
arcing continues, however. Do you think this could be a de-
fective CRT?>— W. R. S., Annapolis, Md.

This is always a possibility. There is one trick which I
have used in similar cases: place the set so that the picture
tube is face down. Apply voltage between the elements, and

INSULATING
SPACER
W,

GAP
~<—BETWEEN
ENDS

EYELET

INSULATED WIRE
B

EYELET

Fig. 2—Spark gap used by Zenith to prevent internal CRT
arcing. Eyelets are slipped over CRT base pins beiween any
two elements that might arc over.

tap the neck gently. Actually, your arcing couldn’t be between
the grids themselves because of the spacing, but between one
of the grids and an adjacent side rod in the gun structure.
There is a distinct possibility that a tiny flake of conductive

| material is lodged somewhere, reducing the spacing.

You might try reducing the voltage applied to G4; many
of these tubes focus with much less than 600 volts. In fact,
they are often grounded. Zenith has a clever way of elimina-
ting this (not the arcing, but the danger of damaging other
parts). They use a tiny spark gap installed on the base of the
CRT (Fig. 2). The gap between the ends of the wires is
much less than a gap inside the gun, so if there is any flash-
over, it takes place harmlessly outside of the gun.

I believe I would check this CRT very carefully, while
the tube is hot, for shorts or leakage. Incidentally, if you hap-
pen to have one of the “CRT harnesses” used with Hickok
and similar tube testers for checking CRT’s, try hooking
this up and running a short check. This uses a fairly high
voltage, and I've accidentally burned off several shorts with
it!

24AJP4 replacement
What picture tube will replace a rype 24AJP4?—1.. D.,
Martin, S. D.

A 24AEP4 should be a good replacement. A 24ASP4,
24ANP4 and a few others are good prospects. There is only

| one thing to watch out for in making a replacement like this

RADIO-ELECTRONICS
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(aside from clectrical characteristics, of
course). This is faceplate curvature. For
example, a 21YP4 is electrically iden-
tical with a 21FP4, but the -FP4 has a
cylindrical faceplate, while the -YP4 has
a spherical faceplate. Consequently, it
won’t fit the mask used with the -FP4,

Hammond organ

A Hammond organ has a very
noisy pedal-volume control. When the
slider is pulled out, it makes a loud
buzz and popping noise. I can’t get into
the thing; I'm afraid of tearing it upl—
P. Q. Waldo, Ark.

This is actually a variable capacitor.
Two brass cups are slid into and out

_ _ _ __ METAL CLIP HOLDS BACK
i 7 OF SHIELD CAN
- SHIELD CAN

1 —
\ il DRAWBAR ON
L{*———-J MANUAL
I r o

}}LAT METAL
SHAFT

MIN vowmz/, MAX VOLUME

SIDE VIEW SHIELD CAN

OUTER CUP
STATIONARY

CRACKED
TOUCHING
HERE

INNER CUP
MOVABLE

CRACKED——{/

BACK VIEW

~TOP OF ORGAN CABINET

SHIELD CAN

BACK VIEW

Fig. 3—"Piston” type variable capacitor

used as pedal-volume control on Ham- |

mon organs. Touching cups cause noise.

of each other by the metal shaft you
see on the front panel over the manu-
als (Fig. 3).

It these cups touch each other,
you will get a very loud noise and a
buzz. In several cases, the outer cup
has cracked and warped, allowing the
inner (movable) cup to touch it.

To cure this, take the shield off. This
is a round aluminum can fastened to
the underside of the top of the organ
cabinet by friction fit. Very carefully
pull the can back and down, out of the
clip, exposing the two cups. You'll be
able to sece where they are touching.

Bend the outer can back to round,
and move the control several times, to
be sure it isn’t touching. No voltage; you
can check it with the organ on.  END
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CHECKS AND REJUVENATES ALL"PICTURE TUBES
WITHOUT ADAPTORS OR ACCIDENTAL TUBE DAMAGE

B
i | swoery $
‘(Q”v | v, @

| ke resr o2
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.
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$6995

\ Automatic
Featuring \ COnIro/Ied

the a“ NEW \ Rejuvenation

SENCOREKE

CR125 CATHODE RAY TUBE TESTER

From SENCORE, designers of the famous Mighty Mite Tube Tester and
other valuable time savers, comes another industry best. An all new
method of testing and rejuvenating picture tubes. Although the method
is new, the tests performed are standard, correlating directly with set-up
information from the RCA and GE manuals.

Check these outstanding features and you will see why this money
making instrument belongs on top of your purchasing list for both
monochrome and color TV testing.

Checks all picture tubes thoroughly and carefully; checks for inter-element
shorts, cathode emission, control grid cut-off capabilities, gas, and life test.

Automatic controlled rejuvenation. A Sencore first, preventing the operator
from over-rejuvenating or damaging a tube. An RC timing circuit controls the
rejuvenation time thus applying just the right amount of voltage for a regulated
interval. With the fiick of a switch, the RC timer converts to a capacity type
welder for welding cpen cathodes. New rejuvenation or welding voltage can
be re-applied only when the rejuvenate button is released and depressed again.

Uses DC on all tests. Unlike other CRT testers that use straight AC, the CR125
uses well filtered DC on all tests. This enables Sencore to use standard recom-
mended checks and to provide a more accurate check on control grid capa-
bilities. This is very important in color.

No interpretation chart. Two “easy view'" neon lights clearly indicate shorts
between any element. A chartisincluded for interpretation of shorts, if desirable.
This chart is not necessary for normal testing on the CR125.

No adaptor sockets. One neat test cable with all six sockets for testing any
CRT. No messy adaptors, reference charts or up-dating is required. The
Sencore CR125 is the only tester with both color sockets. (Some have no color
sockets, others have only the older type color socket.)

No draggy leads. A neat, oversized compartment, in the lower portion of the
CR125 altows you to neatly “tuck away" the cable and line cord after each
check in the home.

\J%NVENWNVAN%NV%MWMNV%N&Z
—| SPECIAL INTRODUCTORY OFFER |—
WORTH $5090°

Most SENCORE products are sold by recommenda-
tion. So that you will be first in your area to buy
and recommend the CR125, this coupon is worth
$5.00 on the purchase of the CRI25 when pre-
sented to your parts distributor.

Why not save $5.00 now?

[y 51-

All six sockets, including
latest color socket, on one
neat cable.

SENCORE, INC.

426 S, WESTGATE DRIVE
ADDISON. [LLINOIS

WA

Herb Bowden
President

AWMV

%
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Only Sylvania receiving tubes

SYLVANIA E

ELECTRONIC TUBE
ELECTRONIC TUSE

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

Sylvania's exclusive LIFE-BOOST Cathode is putting new life into tubes —and sales. This latest evidence of
Sylvania leadership in tube technology offers benefits you can really sell: it virtual—ly eliminates performance
slump, a major cause of profit-stealing callbacks. Besides stability, it produces significantly better tube life and
uniformity. 90 types already have LIFE-BOOST, with more on the way...and it's being heavily promoted in
national magazines and by mail. “rragemarn

New edition of Sylvania Technical
Manual. Valuable 632-page dealer
reference lists data on over 2,000
tube types, is fully indexed and
tabbed for quick reference. Free
supplementary data service to
keep your manual current. Price
$3.00 through your Sylvania Dis-
tributor.
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give you these 2 big bonuses:

e °
L

e T A

A

THE SPERRY AND HUTCHINSON COMPANY
ESTABLISHED 1838

Here's another big reason to go with Sylvania. S&H Green Stamps, exclusive with participating Sylvania Distribu-
tors, are given free to dealers with the purchase of Sylvania receiving tubes. They add up fast especially when

they’re combined with stamps from the grocer and other merchants who give S&H Green Stamps. And the family
can select gifts from a 144-page S&H Catalog full of everything from home furnishings to furs

GO WITH SYLVANIA—-TO PROFIT!

SYLVANIA

SUBSIDIARY OF

GENERAL TELEPHONE 8[[.’:'6’7/90”/08

SERVICE N SAVE

BYSTE u

JUNE, 1963
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It’s FUN To Build

THIS SUPERLATIVE

SCHOBER ORGAN

EASILY ASSEMBLED
..AT HALF THE USUAL COST!/

If you're the slightest bit handy and enjoy
working with your hands, here’s a remarkable
project that will excite your imagination and
reward you with a superb musical instrument.
It's an opportunity to assemble your own
Schober Electronic Organ—and-—if you wish,
-—create a unique console for it.

No special knowledge or skill is needed to
assemble this electronic organ. Schober pro-
vides simple, step-by-step instructions (and
woodworking drawings if you want to build
your own console) to guide you every step of
the way. Best of all, by assembling the organ
yourself, you save half the usual cost...save
even more if you make the console, too.

Imagine — this becautiful instrument with
magnificent pipe organ tone and two key-
boards. Who'd ever think it was so easy to
build? Here is a work of art to be enjoyed
today and treasured in the years to come.

Modern electronic Kits containing every
needed part—and the miracle of printed cir-
cuitry—make it possible.

With all work requiring knowledge or ex-
perience in assembling the instrument elimi-
nated—all that’s left is the pride and pleasure
of watching this magnificent organ take shape
under your own hands. If you can follow
clear, non-technical instructions, you can
build it.

Simply mail the coupon for details. No
salesman will cail.

THE Srholer ﬁ@ymz
=N CORPORATION

Dept. RE-25,43 West 61st St,
New York 23, N.Y.

- e e e g

THE SCHOBER ORGAN CORP.
DEPT.RE-25
43 wesT 61ST STREET, NEW YORK 23, N.Y.

{71 Please send me FREE booklet and other
literature on the Schober Organs.,

{7 Please send me the Hi-Fi demonstration
record. I enclose $2 which is refundable
when I order my first kit.

Name___

Address

City . Zone State

L Y T T T T
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By JACK DARR
using
shielded

cables

IN AUDIO WORK, CERTAIN ‘‘LOW-LEVEL”
cireuits must be kept isolated as much as
possible. These include grid, volume-
control, mono and stereo pickup leads.
A low-level circuit is one which is con-
nected to the input of high-gain audio
stages so that any noise or hum picked
up by the wire will be amplified many
times. To prevent this, we surround the
wire with a woven metal shield. The
interference is picked up by the shield
and kept out of the sensitive circuit.

In most cases the shield is grounded
to the chassis. In some special cases,
the shield should be grounded at only
one end. This prevents the formation
of “hum loops” caused by currents flow-
ing through chassis and shield. Shielding
should never be used for a return path
for current-carrying circuits. The cur-
rents flowing through the shield can
cause hum and other noises, by induc-

HiGH ScHooL “GRADS”

You don’t need college to have a
fascinating job, a bright future,
big pay and advancement.

"1 Those who don’t know the facts
say that only the college
! tramed men get the
i good jobs in indus-
\.4 try Wrong’ But
it ig true
that the av-
erage high-

3 school grad-

I i‘[ uate gets

—-—-—"‘ only th

poorest kind of Job—
unless he has addltlona] training in a specialized field. |

For these men the biggest and fastest growing field [
opentoday is Electronics—all branches. Jobs arelook-
ing for men. You can train in as short a time as 35
weeks in the Electronic Labs of Coyne in Chicago, the
Electronics Center of the Country. Most of your tui- ‘
tion can be paid after you graduate.

Like the great universities, Coyne School is an edu- ’
cational institution neot for profit. A Coyne diploma
gives you high standing with |
employers. Coyne graduates [
hold top jobs in Electronics
all over the world.

See how little it costs to
get the training you need.

Don't put it off. Make your

own decision. Send us your

name, addressnow—this cou-

pon or a posteard will do. No

salesman will bother you at your

home. All information is FREE.

Coyne Electrical School, Chicago 7, 1., Dept.
|_Coyne Electrical School,Dept. A3-N |

1501 W. Congress Pkwy., Chlcago 7, 0.

Please send Free Book '‘Your Opportunities in Elee~ |
I tronies.”” | am under no obligation—no salesman will l

l call at my home.
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tive transfer to the “hot” or shielded
wire.

There are a few tricks which will be
of assistance to the experimenter when
handling shielded cable. The photos
show some of them.

The proper way to make a pigtail on
shielded cable is shown in Photo 1. Bend
the wire sharply at the point where the
pigtail is to be made. Using a sharp-
pointed pick, work the fine strands of

|
Photo 1

the shield apart and pull a loop of the
inner conductor out through the hole.
In this way, the shield remains “braided”
and will make a much neater joint, as
the strands will not frazzle out.

Photo 2 shows shielded cable “fanned”
for making a joint. This is slightly exag-
gerated for purposes of illustration.
This is two-conductor shielded cable that
might be used for stereo pickups. In use,

e
e

“NO BOOSTER”
solution to
UHF

problems ¢

i
“G-Line”

7
TV servicemen can now substantially extend
the range of U’HF reception with this new,
inexpensive, slingle-wire, low loss transmis-
sion Iine—tl)nly 6 db for 500 ft.

Complete kit includes 150 feet of special
wire ... List Price ... $56.00
Extra 100 ft. rolls ;... $8.00 per roll.

Write for “G-Line’’ Catalog of
'NO BOOSTER’’ CATV (up to 4-mi.);
also Microwave and Hi-Power lines.

' SURFACE CONDUCTION, INC

1501 BROADWAY.
NEW YORK 36, NEW YORK

RADIO-ELECTRONICS
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the shielding would be tacked to the
chassis as close to the connection as pos-
sible. To connect shielded wires to the
small phono plugs, the center conductor

Photo 2

goes to the pin while the shield is
wrapped around the groove in the outer
shell of the plug.

Three steps in splicing shielded cable
are shown in Photo 3. Bottom, wires are
prepared. Shield is fanned out and wires
clipped off about % inch (to allow
shields to overlap) and a simple lap
joint is made. Center, a short piece of
braided spaghetti has been slipped over
the bare wires. This should be put on

e e
—

A

Photo 3

before soldering wires. (It was left off
in the first view to show the joint.) Top,
completed joint; shield braids have been
overlapped and very lightly tacked with
solder in several places. To make this
joint properly, solder lightly. Never
leave soldering-iron tip on joint long
enough to overheat the plastic insulation
of center conductor. This can cause
shorts.

Photo 4 shows microphone cable, a
Jacketed shielded cable prepared for
connection to an Amphenol type micro-
phone plug. Note the method of strip-

.l.'o.l

Photo 4

ping wire back. The center conductor
is tinned before insertion into the plug
at right. The small spring provides a
ground for the shield. The shielding
braid is tack-soldered to the end of this.
It also helps prevent cable breakage at
the plug. END
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Tarzian offers

FAST, DEPENDABLE
TUNER REPAIR

SERVICE (sves)

It just makes sense that a manufacturer of tuners should
be better-qualified, better-equipped to offer the most de-
pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc. pioneer in the tuner business,
maintains two complete, well-equipped Factory Service
Centers—assisted by Engincering personnecl—and staffed
by specialized technicians who handle ONLY tuner re-
pairs on ALL makes and models.

Tarzian-made tuners received one day will be repaired
and shipped out the next. Allow a little more time for
service on other than Tarzian-made tuners.

Tarzian offers a 12-month guarantee against defective
workmanship and parts failure due to normal usage. And,
compare our cost of $9.50 and $15 for UV combinations.
There is absolutely no additional, hidden charge, for ANY
parts except tubes. You pay shipping costs. Replacements
on tuners beyond practical repair are available at low cost.

Tarzian-made tuners are identified by this stamping.

When inquiring about service on other tuners, always
give TV make, chassis and Model number. All tuners
repaired on approved, open accounts. Check with your
local distributor for Sarkes Tarzian replacement tuners,
replacement parts, or repair service.

SARKES TARZIAN, INC.

Bloomington, Indiana

MANUFACTU NERS . . . SEl
FM RADIOS . . . AM/FM RAC
BROADCAST EQUIPMENT

... AR
... AUDIO TAPE...

TRIMMERS ...

Prices effective January 1, 1963

ONLY

050

INCLUDING

24-HOUR SERVICE
1-YEAR WARRANTY

See your distributor, or use the
address nearest you for fast fac-
tory repair service

537 South Walnut St.
Bloomington, Indiana
Tel: 332-6055

10654 Magnolia Bivd.
North Hollywood, Calif,
Tel; 769-2720

EV.CD o, 5125

Famous MOD. 8HD complete with 2-1b. DRIVER

NEW—-GM TRANSCEIVER
All Metal Case. Plug-in ) $29.95

Crystals, 9 Transistors.
For Better Ground. Less than 2 $35 ea.

GM’s Top Quantity. High Efficiency CB Unit—

Equipped with Channetl i1 Plug-in Crystals. in-
cludes: cases, earphones, hatteries. Order yours
today. Free Catalog

GM PHOTOELECTRONICS

623 So. Gay Street Knoxville 2, Tenn.

CONVERT TO COLOR TV

Complete booklet—gives theory of opera- s 95
tion, all construction details, schematic,
and sample color AMers........coo.ccm .

Essential Parts Kit—

Includes all special parts—coils, dela
line, crvstal, color filters. Add $1.0
for sets over (6%,

COLORDAPTOR

COLORDAPTOR—A simple 10-
tube circult and rotating color
wheel converts any size B & W
TV to recelve compatible color.

COLORDAPTOR — Easily at-
tached to any TV set. does hot
affect normal operation, often
built from parts experimenters
have on hand, BRILLIANT
COLOR!

$19.95

1798 Santa Crux,
Menlo Park, Cailf.

www americanradiohistorv com
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~ WHY THE

Winegard

Genuine GOLD ANODIZED Finish
for permanent protection

Winegard all channel yagi patents —
U.S. Pat. 2,700,105 — 2,955,289/ Canada ~ 511,934

COLORTRON

DESIGNED ESPECIALLY FOR COLOR TV

COLORTRON MODEL C-42
$34.95 list

L\

The world’s BEST performing VHF all channel TV antenna, size for size and dollar for dollar,

is the Winegard Colortron. The Colortron is more nearly perfect than any other all channel

antenna made. It is the only all channel antenna you can buy that carries a factory written
guarantee of best performance.

HERE'S WHY COLORTRON IS BEST

1. A perfect all channel, high gain TV antenna would have
the following characteristics:

—the sensitivity of a well-engineered cut channel yagi of equal
physical length on each of the 12 channels.

—sharp directivity. A single frontal lobe and absolutely no
pick-up of signal from back or sides on any channel.

—it would have an exact 300 ohm non-reactive impedance on
every VHF channel 2 through 13.

2. There are several basic designs for high gain, all channel
TV antennas. For practical reasons, only two of these are
used today.

The all channel yagi that incorporates only 2 driven ele-
ments—but many directors. This design was invented by John
R. Winegard in 1954. Until then, the high efficiency of the yagi
was limited to single channel antennas.

The all channel antenna that incorporates a multiplicity of
driven elements in a single plane. These are End-Fire arrays.

This basic design was first used for TV in 1952. Some end-fire
antennas are called ‘‘log periodic”.

IT IS A SCIENTIFIC FACT that a single 4 wave director element *
will absorDb 4 times more signal energy from a TV wave than a
15 wave driven element**, Because of this indisputable fact,
the Winegard Colortron all channel yagi uses multiple directors
to get its gain—not multiple driven elements.

To obtain a near perfect impedance match across the entire
VHF TV band, 1t takes only two driven elements. More than
two driven elements will not improve the match any more than
extra wheels would improve a car. The only purpose of driven
elements on a T'V antenna is to transfer the signal energy to
the line.

As every antenna engineer knows, a well-engineered cut-to-
channel yagi (with but one driven element and many directors)
is superior to any other design when peak performance is
desired on a single channel. The same fact holds true for best
results in all channel reception . . . the yagi design is the most
efficient, sensitive ever created on a size for size basis.

“Directors are elements connected electromagnetically (not by means of phas-
ing lines) to the driven elements,

**Driven elements are connected together with phasing lines and the trans-
mission line is attached to these elements.

www.americanradiohistorv.com
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Antenna IS World’s BEST

) z,) S
Q @ Q

END-FIRE *'LOG PERIODIC"

TOT
400
1008

CH10 CHIN CH1I2 CHI3

COMPARE POLAR PATTERNS

WINEGARD C-42 YAGL. Polar patterns
from Polar coordinate Recorder Speedomax
Type G

NOTE uniform directivity patterns and high
uniform front-to-back ratio on all channels.
NOTE absence of spurious lobes and total
absence of side pick-up.

END-FIRE ''LOG PERIODIC" model com-
parable with C-42. Polar patterns taken
from soame recorder.

NOTE large variation between directivity
from channel to channel. NOTE reduced
front-to-back ratio from C-42. NOTE spuri-
ous lobes (especially on high band) which
pick up interference. Also has undesirable
side pick-up on low band.

V>

¥ =

===

L B B

3 4 5 7 8 9 10 11 12 13

COMPARE FREQUENCY

WINEGARD C-42 YAGI shows consistent
sensitivity across all channels. No roll-off on
ends of bands, no suck-outs to ruin color
reception.

2 3 4 5_13

RESPONSE CURVES

END-FIRE ""LOG PERIODIC” (in same
price range) shows varying sensitivity across
the bands. Peaks in middle of bands with
sharp roll-offs on ends. Serious suck-out in

9 10 L1 12 13

PERFECT

PARTNER TO
THE COLORTRON
ANTENNA . .. THE
TWIN NUVISTOR COLORTRON AMPLIFIER

Winegard’s revolutionary new circuit, employ-
ing 2 nuvistors, enables the Colortron to over-
come the service problems and limitations of
other antenna amplifiers. Colortron will not
oscillate, overload or cross modulate because it
takes up to 400,000 microvolts of signal input.
This is 20 times better than any single transistor
amplifier.

The Colorton amplifier will deliver clean, clear,
color pictures or black and white, sharp and
bright without smear. It can be used with any
good TV antenna but will deliver unsurpassed
reception when used with a Colortron antenna.

Nothing on the amplifier is exposed to the ele-
ments—even the terminals are protected. A rub-
ber boot over the twin-lead keeps moisture out.
Colortron comes complete with an all AC power
supply with built-in 2 set coupler. Colortron
model AP-200N 300 ohm input and output
$39.95 list. Model AP-275 300 ohm input 75
ohm output $44.95 list.

middle of channel 3.

NOW WHAT ARE THE BASIC DIFFERENCES BETWEEN THESE
TWO TYPES OF ALL CHANNEL ANTENNAS?

One big difference is in SENSITIVITY. The Winegard
Colortron patented yagi with multiple directors has far more
ability to absorb signal power from a TV wave than multiple
driven element antennas. In fact, all fringe-type antennas
with multiple driven elements have one or more directors out
front. Why add directors if the multiple driven elements are
supposed to be so efficient? The reason is obvious . . . directors
are added to get the gain they can’t get with extra driven
elements.

Another big difference i1s in DIRECTIVITY. The Winegard
Colortron patented yagi has far better directivity character-
istics than multiple driven element antennas and the direc-
livity pattern is essentially the same on every channel. The
Colortron has no signal pick-up from the sides (as you can
see above). It offers no receiving surface to side signals and
has no complex phasing problems to cause extra pick-up lobes.
It has minimum pick-up from the back.

On the other hand, multiple driven element antennas have
large side lobes because the driven elements are always out

There's an Extra Bonus of Quality and Performance in Every Winegard Product

- %_ 25 %‘//

COLORTRON ANTENNA
Model C-42—Gold Anodized

$34.95

COLORTRON ANTENNA
Model C-44—Gold Anodized

$64.95

COLORTRON ANTENNA
Mode] C-43-Gold Anodized

$51.90

of phase at some frequencies in the TV band-—particularly
on the high band.

The Winegard Colortron excels, too, by having the best 300-
ohm maltch in the industry—an average VSWR of better than
1.5 to 1 across both bands.

In addition to its performance superiority, the Winegard
Colortron has the finest quality construction and permanent
gold anodizing for weather protection. A personal examina-
tion of a Colortron tells this quality story far better than
words.

(The polar patterns and frequency response curves above
have been illustrated to give you a basis of comparison be-
tween Winegard's popular Colortron Mod. C-42 and a highly
advertised multiple driven element antenna which we have
tested (along with other models in this line.) Constant testing
of all new outdoor TV antennas proves to our satisfaction
that no other design equals or excels the Winegard Colortron
in quality or performance. We are so positive of this per-
formance superiority that we put a written guarantee on it.

For technical data sheets write today! [40viarisco o]

Nationally advertised month after month. m
\V
= Winegard

ANTENNA SYSTEMS
3013-6 KIRKWOOD + BURLINGTON, IOWA

COLORTRON ANTENNA
Mode! C-41—Gold Anodized

$24.85
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equipment report

i3
w3

Cantenna Dummy Load
(Heathkit HN-31)

Transistor D

nd

C Multimeter

(Motorola S1052B)

MANY SERVICE TECHNICIANS HOLDING
FCC licenses service CB, police, emer-
gency, commercial and amateur trans-
mitters. For this a nonradiating dummy
load to permit ofl-the-air testing is es-
sential. Appropriate dummy loads, par-
ticularly those with reactances low
enough to be suitable for the spectrum
above 25 mc, are scarce and expensive.
The Heathkit “Cantenna” dummy load
presents a highly satisfactory solution at
a modest price.

The Cantenna (see Fig. 1 and the
photograph) consists of a nonreactive
50-ohm resistor (R1) plus a diode recti-
fier to permit reading the voltage de-
veloped across it. The resistor is a car-

RF IN R2 0 DC OUT
O — AN }i ' 0
1 100K ’

- === R3 =

19L <Sgy f IK =.0l
] 500 I ot I
I_F [l s =) =
Fig. 1—Schematic of the dummy load.

INPUT COAX FITTING

“COMPLETED "CANTENNA"

borundum type with silver-plated fer-
rules at each end. By itself it has
negligible reactance at any frequency
below the kilomegacycle range. It is
cleverly mounted in a coaxial mount
with silver-plated straps so that there is
a minute amount of inductance or ca-
pacitance. This assembly fits into an
ordinary 1-gallon “syrup can” filled
with transformer or mineral oil to cool
the resistor. (The oil is not supplied
with the kit.)

The circuit for measuring the volt-
age consists of a voltage divider (R2,
R3) and a diode and is contained in a
little shielded box on the lid. There is a
large coax fitting to accept a cable from
the transmitter and a phono jack for a
voltmeter or vtvm,

The dummy can be used with rf
power up to 1 kw. Fig. 2 gives the
range of power vs the time the load can
be safely used. Heathkit specifies a vswr
of less than 1.5 up to 300 mc and less
than 2 up to 400 mc.

The Cantenna kit is extremely sim-
ple to put together. A little over an hour

VOLTAGE DIVIDER & RECT

DC METERING OUTPUT

RELIEF VALVE
_ INSULATOR

At left, completed dummy load. At right, details of “insides”.
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does it, and it requires no calibration or
adjustment of any sort. If you need a
fairly accurate measure of the rf volt-
age developed across the load, it will be
necessary. to calibrate the dc output of
the diode with a reliable rf voltmeter.
In most cases a relative indication of
power output is sufficient, and no cali-
bration is required. The dc output is
from less than 1 volt to around 20
volts, depending on the power.

The resistor has a 10% tolerance
but the one in our sample measured
very close to 50 ohms. By our measure-
ments, the swr was practically 1.00 be-
low 30 mc, hence the Cantenna can be
used to calibrate an swr bridge. As a
matter of fact, in the 6-meter band the
swr was in the region of 1.1. Hence litile
error would result if it were used as a
calibration standard even there. The
swr in the 2-meter and the 150- to 170-
mc commercial band measured about
1.25.

1000 ‘B_-‘__'; el '— {_7 ]
v |
pwR 800 \ - -
ITNgUT A N T—T—T—T———
Loao- 8% si | |
WATTS f ! ‘
400 ;\* i 1
- — —t
200 { , [ ;
— ﬁ_' — T o
) 30 60 90
MINUTES
A=MINERAL Ot B:= TRANSFORMER OIL

Fig. 2—Duwmmy antenna can handle full
kilowatt for short time, up to 200 waits
indefinitely.

Within the specified range the Can-
tenna is one of the most nonreactive
loads available. It is well enough shield-
ed so that at power levels up to 250
watts (the highest available for tests)
there was negligible radiation. It should
be a highly useful accessory for any
service shop that works with transmit-
ters requiring a load in the 50-ohm
region.—Joseph Marshall

The S1052B

HERE'S A DANDY LITTLE INSTRUMENT
that is completely portable, yet gives ac-
curate measurements of rf voltages, dc
voltages, direct current and resistance.
A cable and power supply are available
to operate the meter from an ac sup-
ply. With an rf probe, rf signals from
1 kc to 400 mc can be measured.

Three input arrangements are used
when measuring voltage, current or re-
sistance. For voltage, the arrangement
shown in Fig. 3 is used. It is a voltage
divider made up of a series of resistances
in ratios of 1, 3, 10, 30, 100, etc. Taps
on the attenuator, corresponding to the
range selector switch settings, apply a
dc voltage to the amplifier input through
an overload protection circuit.

RADIO-ELECTRONICS
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MaLLORY

W

Tips for Technicians

Mallory Distributor Products Company
P.O. Box 1558, Indianapolis 6, Indiana
a division of P. R. Mallory & Co. Inc.

Replacing selenium with silicon rectifiers

Ever wonder about replacing those old selenium recti-
fiers with modern silicon rectifiers ? Stop wondering. It’s
being done every day and you can do it too! Take a

i Sl typical TV voltage doubler circuit for example.
i 1. You know the seleniums are bad or you wouldn’t
B+ have started . . . right ? Right.
i ‘ ’ | O 2. Forget about the terrific size difference between the
AC INPUT . new silicons and those old seleniums. Silicons are

smaller because they’re much more efficient.

5 [ 3. Remove the old seleniums and toss ’em in the trash
can. Install the new silicon rectifiers FOLLOWING
POLARITY VERY VERY CAREFULLY. The slick

+

=y
‘ : way is to use a Mallory VB500 (you’ll have one less
) + l solder connection to make and the circuit is right on the

rectifier). Or you could use a pair of 1N2095’s or A500’s.
Either way those Mallory rectifiers will give you the
best service you’ll ever get.

4. Output voltage (B+) will usually be higher because
silicon rectifiers are more efficient. So, you’ll probably
need a dropping resistor in series with the one already
there. Turn the set on and check with a voltmeter. Sup-
pose B+ reads 20 volts higher than the schematic calls
for. Divide this increase by load current (perhaps 500
ma) to get the value of the resistor you’ll need. (40 ohms
in this case.) Now multiply the voltage increase by cur-
rent to get wattage rating (10 watts in this case).

5. But suppose B+ voltage #sn’t higher. This is a clue

that something’s wrong with the filter capacitors. Check

them out with a capacitance bridge or try this very sim-

A ple deal. Parallel a good TC62 (10 mfd @ 350 WVDC)
across each filter in turn. If you get a marked B-

increase you need some replacement electrolytics. We'd

ﬁ suggest a Mallory FP, WP, W, or TC of the proper
| rating.

s s oesstaee

6. If you'd like a lot more detail on this replacement
arrangement, drop us a line and we’ll send a folder by
return mail. Meanwhile see your Franchised Mallory
Distributor for all Precision Mallory Components . . .
batteries, capacitors, controls, switches, resistors, semi-
conductors and vibrators.

JUNE, 1963 67
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_ EMG\
VA X<,

|
|

By far the BEST VALUE obtainable in
either wired or kit form . .. compare and
you'll agree “THE BEST BUY IS EMC.”

EMC Model — 211 Tube Tester—The smallest, lowest
priced, domestic made tube tester on the market it is
completely flexible and obsolescent proof, It checks
each section of multi-purpose tubes separately, checks
ali octal, foctal, 9 prong and miniature tubes for shorts,
Ieakages opens intermittents as well as for quallty
Quality is indicated directly ¢n a two color meter dial
using the standard emission test. Comes complete with
instructions and tube charts in ring bound manual.
Size 634" X 5Ya x 2V4" deep. Shipping weight: 3 Ibs.
Wired ... $22.90 Kit . $14.90
CRT Picture Tube Adapter - . $4.50

EMC Model 109 — Volometer— Features 20,000 OHMS
volts DC sensitivity and 10,000 OHMS per voIt AC sen-
sitivity. Uses a 442, 40 microampere meter, with 3 AC
current ranges, and 3 resistance ranges to 20 megohms.
5 DC and AC voltage ranges to 3000 volts and 3 DC
current ranges; also 5 DB range.
Madel 109 — With carrying strap, Weight 2 Ibs. 5 ozs
Size: 5Va" x 83/4" X 27" .. $26 35
Model 109K — Kit Form

19.25
7.95

EMC Model 107A — Peak to Peak Vacuum Tube Volt-
Ohm Capacity Meter 6” meter cannot burn out — |
entirely electronic. Measures peak to peak AC voltages
to 2800 volts in 6 ranges. Measures capacity in 6
ranges from 50 mmfd to 5000 mfd. Measures resistance
in 6 ranges from .2 ohm to 1000 megs. Measures DG
volts to 1000 volts in 6 ranges. Input resmtance to
16.5 megs. Wired $51.40 Kit 6.50
----------------

Yes, tell me more, send me FREE a detailed

catalog of the Complete EMC Line. pept. re-663
NAME

STREET

cITY .. STATE

EM Electronic Measurements Corp.
625 B'way, New York 12, N. Y.

Ex. Dept., Pan-Mar Corp., 1270 B'way, New York 1, N.Y.
L E T ¥ B T R R N B 3 ¥ F |
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f AMPL POLARITY SW
VOLTS PROBE ’ _l RANGE
SELECTOR |
OO0
VOLTAGE INPUT q
OVERLOAD
PROTECTION
CKT
P Al
GND TEST LEAD \ ]

VOLTAGE ATTENUATOR

For measuring current, the input
circuit changes to the arrangement
shown in Fig. 4-a. Now there is a series
of shunt resistances through which the
measured current flows. The resuliing
voltage drop across the shunt in use is
applied to the amplifier input. A 100-mv
drop across the shunt gives a full scale
meter reading. Half-watt resistors are
used for the 1-pa to 3-ma ranges and I-
walt resistors for all other current rang-
es.

For resistance measurements, the
input circuit is different again (Fig. 4-b).
Here the voltage from the battery in
the meter is reduced by a voltage divi-
der. This gives about 0.15 volt in series
with 10 ohms on the R X 1 scale.
Additional resistors are inscrted in series
with this basic 10-ohm resistor on the
higher ranges.

The heart of the instrument is a 10-

SPECIFICATIONS
Voltage ranges (11 megohms input re-
sistance): 0-100; 300 mv; 0-1, 3,
10, 30, 100, 300, and 1,000 volts
Current ranges:: 0-1, 3, 10, 30, 100 and

300 pa
0-1, 3, 10, 30, 100 and 300 ma
Resistance ranges: 10, 100, 1000, 10,000,
100,000 and 1 megohm center scale
Accuracy: voltage ranges, 39 of full scale
current ranges, 3% of full scale
resistance ranges, 59, at center
scale
Meter: 0-200-za movement.
Weight: 714 b
Size: 1014, x 6145 x 53/, inches

wwWw.americanradiohistorv.com

Fig. 3—Functional diagram of the transistor meter. Attenuator and probe shown
are for voltage measurements.

Motorola’s
S1052B—a com-
pact and versatile
instrument.

RANGE ——
SELECTOR
SW T0
OVERLOAD
PROTECTION
AMPS TEST LEAD CKT

CURRENT INPUT & AMPL

GND TEST LEAD
CURRENT ATTENUATOR

a

RANGE SELECTOR SW

OHMS TEST
LEAD TO
OVERLOAD
PROTECTION
RES = CKT
UNDER TEST & AMPL
GND TEST =]
LEAD RESISTANCE — +

VOLTAGE DIVIDEFB BATT

Fig. 4—Other functions differ only in
attenuator configuration. (a) shows setup
for current measurements, (b) for resis-
rance.

transistor amplifier consisting of five dif-
ferential direct-coupled push-pull stages.
There is 60 db of negative feedback to
insure stable gain. The feedback also in-
creases the amplifier’s input imped-
ance to reduce loading on the multime-
ter’s high-impedance input circuitry. Be-
cause of its design, the amplifier can
handle both negative and positive volt-
age inputs.—Wurren Roy

RADIO-ELECTRONICS
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CONNECTORS

AN EXCITING NEW

The amateur, experimenter, and hobbyist will discover
a new and easier way to build a wide variety of com-
munication and electronic gear with International
AQC units . . . individually wired oscillators, pre-
amplifiers, detectors, etc., each tested and mounted
on miniature metal chassis.

For example, the eight AOC units (illustrated) have
been assembled to make a 6 meter converter. Each
circuit may be removed to make modifications, or
build other equipment.

SSB - DSB

AOC units permit custom building for a wide range
of frequencies, modes, and power. RF coils are avail-
able from 200 kc to 450 mc. IF transformers are
available from 262 kc to 10.7 mc. Transmitter power
to 100 watts. Matching cases from 4 to 16 inches in
length, complete with hardware.

¥
APPROACH TO DESIGN AND CONSTRUCTION, AM « FM .

If you are planning to build a receiver, transmitter,
converter, or other electronic equipment use Inter-
national AOC units.

AOC units are moderately priced from $2.00 up.

PREAMPLIFIERS e MIXERS o OSCILLATORS e INTERMEDIATE FREQUENCY AMPLIFIERS e DETECTORS
e DISCRIMINATORS e BUFFERS ¢ POWER AMPLIFIERS ¢« MODULATORS e FREQUENCY MULTIPLIERS e
SPEECH AMPLIFIERS e RECTIFIERS ¢ REGULATORS ¢ POWER TRANSFORMERS e OSCILLATOR BRIDGES

P e e e e T ]

| |

i International Crystal Mfg. Co., Inc. i

FOR = 18 North Lee :

COMPLETE | Oklahoma City, Oklahoma H

DETAILS : Please rush details on AOC units. :

] R i

MAIL cOUPON GV s H

[} I

Topay: ¢ Name- = = 4

I Address. ol s D W) |

:— |

18 NORTH LEE « OKLAHOMA CITY, OKLAHOMA (S S S S > o s o= -
JUNE, 1963
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column speaker enclosure

COLUMN SPEAKERS (COLUMN-TYPE
speaker enclosures with a vertical array
of four or more speakers) are generally
used in PA work and in background
music systems where the performance
or appearance of horns is objectionable.

When the speakers are in a vertical
row, the enclosure produces a radiation
pattern with a wide horizontal angle and
a narrow vertical angle. When mounted
at a carefully selected height in an au-
ditorium or concert hall, the narrow
beam passes over the heads of those
closest to the stage and gradually be-
comes more effective for those farther
back.

The diagram shows construction
details of a 36-inch column enclosure
described in Radio, Television & Hob-
bies (Sydney, Australia). The unit was
designed for five 6-inch dual-cone speak-
ers for wide-range performance.

Major parts are cut from a 3 x 4-
foot sheet of 98- or %-inch plywood
with hardwood veneer. The 5%s-inch
speaker holes are laid out along the
center line and spaced as shown. The
%s¢-inch vent holes are drilled in verti-
cal rows that just clear the speaker
frames. The top, bottom, sides and front
are held together with glue and screws
in 1-inch square battens. All inside sur-
faces except the front panel are lined
with glass fiber or other sound-absorb-
ing material and a curtain of similar
material is draped loosely around the
speakers.

The end grain on the front of the
enclosure can be covered by the mold-
ing holding the grille cloth. The end
grains of the top and bottom edges are
covered with V4-inch strips of matching
hardwood or the top and bottom can be

TIMBER OF SIMILAR GRAIN TO VENEER

3/16" DIAM HOLES|

/ I" APART

'y

|

cut Y2 inch longer than specified and
the ends covered with vencer tape. For
information on exterior modifications

172" HAIR FELT

10" TOP ' | BOTTOM
5/8" VENEER PLYWOOD
- A%
by
36" | FRONT BACK SIDE SIDE

R
}*9-1/4"~+ 9-|/4"+ 8-3/4 +|¢ 3-3/4"*1

8-3/4

\ BACK
= S L
o na S el ‘\- ERp oy = o
= X
‘%/BATTEN
N
) ‘| sLUE AnD
! SCREW
[

and finishing, see Designing and Build-
ing Hi-Fi Furniture, by Markell, Gerns-
back Library Book No. 79. END

Converting a recorder to slow speed

By I. QUEEN
EDITORIAL ASSOCIATE

MY WOLLENSAK T-1500 RECORDER HAS
two speeds: 7.5 and 3.75 ips. I use 7.5
almost exclusively because of its better

SET
SCREW

1"DIA (X1/4")

172" DIA(X3/8")

KNURLED,OR TREATED NON-SLIP SURFACE .
ON THESE PARTS { APPROX ACTUAL SIZE THROUGHOUT)

70

fidelity, particularly on music. Recently
I considered the possibility of convert-
ing the slower speed to 178 ips. This
would make the machine compatible
with some of the new miniaturized re-
corders. Also, it would extend playing
time for long speeches or radio pro-
grams. The conversion was not diffi-
cult.

The first step is to remove the
white top panel, held by five painted
screws and two plated screws on the
perforated grill. Pry the panel at the
rear to remove it. Now remove the pul-
ley wheel (see figure) from the motor
shaft. It has two rims, 1 inch tor 7.5 ips
and 2 inch for 3.75 ips. Saw off the

www americanradiohistorv com

bottom (Y2-inch) portion, leaving the
Ya-inch motor shaft itself to drive the
rubber idler wheel. This reduces the
speed to 17 ips as desired. When you
replace the sawed-off pulley, you have
completed the conversion.

Your speed switch will now set the
recorder to either 7.5 or 178 ips. The
very low speed cannot offer the fidel-
ity of faster speeds, but speech quality
is remarkably good. Music does have
some wow. The slow speed makes it
possible to pack as much as 1 hour of
playing time on a 3-inch reel.

Possibly other makes of tape re-
corders can be converted in a similar
manner. END

RADIO-ELECTRONICS
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FOR PEOPLE ON THE 60 !

{
'
T
|
I
I

Wherever you go . . . this surmer or any season . . . take the finest ir listening enjeymant
with you. While driving, thrill to the static-free, full iidelity of the new Heathkit FM Car

” ’bk"’ ’M d' - Radio. 10-transistor circuit: under-dash tuner with separate power amplifier delivers 10 watts
ea I fa Iﬂ at less than 1% distortion. (Kit GR-41, 7 Ibs., for 12v. neg. gnd., $7 mo., $64.95) At the
beach, in the cottage, or at home, the new Heathkit FM Portable Radio cffers you sensitive,

[
fbe pﬂfﬂﬂf 00[””3”[0” clear, quiet FM reception wherever you are. 10-transistor, 4-diode, battery-powered circuit:

tisten to its built-in speaker, use headphones, or connect it to your hi-fi system. (Kit GR-61,
& Ibs., less battery, $5 mo., $47.95)

HEATH COMPANY,
FREE 1963 HEATHKIT a subsidiary of Daystrom Benton Harbor 20, Michigan
CATALOG
Oves 250 exciting do-it-yourself Please Send My FREE 1963 Heathkit Cataiog
kits “or Stereo/Hi-Fi, TV, Elec-
tronic Organs, Marine, Educa- Name__
tionzl, Amateur Radio, Test &
Lab, Home & Hobby. Easy to Street_
builc, save up to 50%! Send for
your free copy today. City

— _Zone_______ State,

Prices & speciflcations subject to change without notice.
Dealer and export prices slightly higher,

JUNE, 1963
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1963 SEMI-ANNUAL INDEX

RADIO-ELECTRONICS

A

Add Stereo to FM with This Simple Adapter '
(Wi e

Williams)§
Amplifier
Audio—See Audio
Boosts Vom Sensitivity (Fasal)*§
Electro-optical Amplifier (NB)
Needs No Service
Antennais)
CB, Put Maximum Power into (Stiebel)
FM, Has High Gain and Quality (Churchill)*
Log Periodic V (Finkel)
Rabbit-ear, Rubber Bumpers for (TTO)
Radar Cloverleaf (WN)
Rotor Pin, Emergency (TN)
Arc Lamp (PAT)

AUDIO—STEREO—HIGH FIDELITY
(see also FM)
Amplifier(s)

Fixed Bias in All Stages (Travis)*

Guitar, Vibrato for (NC)§

10 watts, 8 Transistors (D’Airo)*§
Bias, Try Fixed, in All Stages (Travis)*
Bottom, Improving Hi-fi (Marshall)
Cables, Using Shielded (Darr)
Cartridges, Ceramic, Getting Best From

(Burstein)
Crossover Network (Barbee) (Corres)
Earphone and Electret Mike (NB)
Enclosure, Hi-fi, from OId TV (West)
Hearing Aid in Aspirin Box (de la Roza)*§
Hi-fi Defined? (NB)
Hum, Puzzled About (Prasil)
Inverter, New Phase (NC)
Microphone, Electret (NB)
Mixer, Low-Noise (Pat)
Mixer-Preamp, Multipurpose 2-Channel
(Schotz)*§

Music
All Over House, Without Wires (Scott)
Corn Yield Upped (NB)
Electronic
Is Here (Essex)
Oscillator, Tape Recorder (Pat)
Output Circuit, Complementary Symmetry
(Roy)
Outputs, Improving Single-ended (Mooney)
Preama(s)
Audio Voltmeter Doubles as (Stone)*§
Improved (Soukup)* (Corres)
Inboard, Boosts FM Tuner Sensitivity
(Drenner)*
Mixer, Multipurpose 2-Channel (Schotz)*$§
Record Changers and Players
Converting 3-Speed to 16 rpm (TT0Q)
Needle Brush (TT0)
Servicing—See Servicing, Audio

Speaker, Column Enclosure*
Speaker, lonic (Pat)
Stereo

Amplifier (Laurent)* (Corres)
Earphones for Hi-fi (Marshall) (Corres)
FM. Easy Way (Leslie)
10 Watts, 8 Transistors (D’Airo)}*§
3-Speaker (Pat)
Tape Recorder(s)
Changer, New Automatic
Convert to Slow Speed (Queen)
Duplicates Tapes (WN)
Oscillator (Pat)
Playback Electron Cloud Head
TV Sound, High-Fidelity (Gernsback) (Corr)
More On
Vibrato for Guitar Amplifier (NC)$
Voltmeter Doubles as Preamp (Stone)*§

Automobile
tgnition Analyzer for Hobbyist or Pro
cott)

Radio Servicing—See Servicing, Radio

Soft-Tire Alarm

Start Your Car Fast*$§ (Corres) Feh. 21;
Autogen—1-Transistor Radio (Grace)*§
Automated Multiplex (Maddox)*

Bandpass Crystal Tuner (Geisler)*
Base-Din Oscillator (Sanford)*§
Battery(ies)
Bell-button
Dry Cell, Inside {Kaye)
Dry, Which (Kaye)
Beam Plasma Tube Works Near Infrared (WN)
Bench Aids, Unusual (Comstock)}
Bias, Fixed, in All Stages (Travis)*

(=

Cameras That Think (Stoner)
Capacitor(s)
Checking (CL)
In-Circuit (TT0)
Electrolytic, High-Voltage Operation (Pat)
Electrolytic, Plug-in (TTO)
Solid, Contains No Electrolyte

72

Mar

Jun

Jan
Mar
Feb
Apr

Apr
Mar

Feb
Mar

May
Mar

May
Mar

Jun
Mar

Jan
Jan
Jan
May
Jun

Feb
Jun
May
Apr
Mar
Feb
Mar
May
Feb

Jun
Apr
Mar
Apr

Jan
Jun

Jun
May
Jun
May
Feb
Apr

Jan
Apr
Jan
Jan

Jun

28

KEY TO SYMBOLS AND ABBREVIATIONS
* Construction Articles
t Section of full-length article
§ Transistorized
cl .

Service Clinic
Correction
Correspondence
......... News Briefs
Noteworthy Circuits
.. New Patents
.... Technotes
Try This One
... What's New
Regular departments not itemized are New Books,
New Literature, New Products, Technicians' News,
What's Your EQ?

Car—See Automobile

Cathodic Protection—Big Electronics (Beeler) Mar 48
Ceramic Cartridges, Get Best from (Burstein) Jun 28
Check Transistors with Scope (Smith) May 32
Citizens Band—See Radio, Citizens Band
Coax Cable Tester, Simple (Lieberman)* Jan 42
Coil Forms, Low-Loss (TTO) May 95
Color TV—See Television, Color; Servicing,
Television
Computers—See Industrial Electronics
Connectors, Insulating Lugs and (TTO) Feb 94
Contact Load Multipliers (lves)*§ Feb 40
(Corres) Apr 20
Convert Recorder to Slow Speed {Queen) Jun 70
Crystal Bandpass Tuner (Geisler)* Jan 33
Current Sources, Unusual (Queen)*§ Mar 64
D
Dc-to-Dc Supply, Novel (Fred) May 46
Diode Rectifiers Last Longer, Make
(Marriner) May 62
Doing the TV Scramble (Kamen) Mar 58
Dry Cell, inside the {Kaye) May 40
E
Editorials (Written by Hugo Gernsback)
After Computer, What? Jun 23
Automated Electronic Newspaper Mar 31
Electronic Revolution Apr 23
Human Electronic Transmitters Feb 23
Language Rectifiers May 23
Newspaper, Automated Electronic Mar 31
Television and Sound Jan 23
Education(al)
Blind Learn Electronics in Special School Jun 27
Electronics Teaching Aids Jun 52
Television
Covers 90% of Population (NB} May 14
Growth (NB) Feb 12
In_Action Jan 34
MPAT! Asks More Channels (NB) Apr 14
Surgeons Trained by Microscope (NB) Jan 6
Toys, New Scientific, Teach Kids to Think Apr 31
Eight Transistors, Ten Watts of Hi-fi
(D’Airo)*§ May 44
Electron Cloud Head for Tape Playback Mar 41
ELECTRONIC(S)
Blind Learn in Special School Jun 27
Cathodic Protection (Beeler) Mar 48
Sircuit, How to Scribble (Turner) Jun 32
Computers -See Industrial Electronics
Conductors Opaque? (Corres) Jan 18; Mar 26
Data Storage (Pat) Jun 99
Dc-to-Dc Supply, Novel (Fred)* May 46
Electro-optical Amplifier (NB) Jun 8
Encapsulator, Transparent Jun 36
ESP, Governments Study (NB) Jun 12
Expander vVolume (Pat) Apr 99
Fiber Optics in Chinese Typesetter (NB) Jan 10
Fuel Cell Burns Hydrocarbons (NB) Mar 6
Fusing Electrical Equ|pment (TN) Mar 99
Highlights of 1962 (NB) Jan 16
Industrial—See |Industrial Electronics
Information Transmission, New Techniques
Speed Mar 39
Infrared Communicator (WN) Jan 39
Infrared Detector, Selective (Pat) May 91
Jupiter Signals Due to Master Action (NB) Jan 6
Lamps Devices for Making Light? (NB) Feb 6
Laser—See Laser
Light Meter, Sensitive (Conant)* Apr 48
Lock, Efectric Combination (NC}) Feh 97
Madistor (NB) Mar 10
Medicine—See Medicine
MHD Generator Uses Superconductive
Materials (NB) Apr 12
Music—See Audio
Navigation Aid Is Pictorial Computer (NB) Jan 6
Neon Baffler (NC) Apr 101
Oscillator, Tunnel Diode {Pat) Jun 99
Photomultiplier, Stabilized (Pat) Mar 104
Power Supply
Dc-to-Dc, Novel (Fred) May 46
Duai (Pat) May 92
Transistor-Safe (Bammel)*§ Jan 32
Print Reader Reads 20 Kinds of Type (NB) Mar 18
Printed-Circuit Pin Connections (NB) May 14
Publication on Phonograph Record Apr 58
Radiation, Atomic, VIf Receiver Detects (NC) Jun 97
Radio Telescope Protected from TVI (NB) May 10
Range in Home (Shields) Mar 37
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ELECTRONICS (Continued)

Regulator, Flash-Tube (Pat)

Silicon Rectifier Adapter (TTO)

Solid-State Device Combines Tube and
Transistor Features (NB)

Start Your Car Fast*§ (Corres) Feb 21;

Sun-Tracking Robot Furnace (Jaski)*
(Corres)

Switching (van den Bosch)

Switching, Fast (Pat)

Teaching Aids

Telephone Carries 100 Conversations on
Single Path (NB)

Telephone Repeaters (WN)

Temp-All (Stone)*§

Temperature Control, 2-Position (Pat)

Toys, New Scientific, Teach Kids to Think

Transients, Watch Qut for (Leftwich)

Uitrasonic Waves Rotated by Magnetic
Field (NB)

Vacuum Chambers, Open-Ended

Venus Lacks Magnetic Field? (NB)

Voltage Supply, Regulated Heater (NC)

Wwatch (Pat)

waveforms Tell Story (Middletown)

F
F'iv);ed Bias in All Stages (Travis)*

Antenna Has High Gain and Quality
(Churchill)*
Applications Frozen (NB)
Multiplex Stereo
Adapter Aids (Williams)*§
Automated (Maddox)*
In Hi-fi Packages (Scott)
Multipath Distortion—A Threat?
One-Station (NB)
Stereo Generator, New Low-Cost
(Mordwinkin)
Stereo the Easy Way (Leslie)
Tuner(s)
Sensitivity, Inboard Preamp Boosts
(Drenner)*
Tunnel Diode (Corres)
$29.50 and Up, Up, Up (Feldman)
Frequency and Marker Chart (Dudley)
Fusing Electrical Equipment (TN)

G
Garage Door, Receiver Opens (Phelps)*§
Corr
Good Little Indian, the Mohican (Frye)

H

Handling Color TV Customer (McCarty)
Hearing Aid in Aspirin Box (de la Roza)*§
Hi-fi (see also Audio—Stereo—High Fidelity)
Bottom, Improving (Marshall)
Enclosure from Oid TV (West)
Highlights, Electronic, of 1962 (NB)
Holes (Darr)
Hum, Puzzled About? (Prasil}

lgnition Analyzer for Hobbyist or Pro (Scott)
Imagination Plus (Brayton)
Improve TV Sound and Quality (Marcek)
Improving the Hi-fi Bottom (Marshall)
Improving Single-ended Outputs (Mooney)
Inboard Preamp Boosts FM Tuner Sensitivity
(Drenner)*
Industrial Electronics
Cathodic Protection—Big Electronics
(Beeler)
Coax Cable Tester, Simple (Lieberman)*
Computer(s)
Data Transmission Speeded
Frog’s Eye Electronic (NB)
Law from? (NB
Pictorial, Navigation Aid (NB}
Reads 20 Kinds of Type (NB)
Skip-puter? (NB)
Contact Load Muitipliers (lve)*§
Corres
Diode Rectifiers Last Longer,
(Marriner)
Infrared Communicator (WN)
Intercom, Transformeriess (Schotz)*§
Low-Approach System (WN
Range, Electronic, in Home (Shields)
Technician Shortage Worsens
Corres
TV, Closed-Circuit, Simpler
TV Station All-Robot (NB)
Videoscan Uses TV Technigques (NB)
Waffle-lron Memory Device {(WN)
What's Different (Dariing)
X-ray Vidicon (NB)
Inside the Dry Cell (Kaye)
Intercom, 7-Station, Uses One Master
(Hochberg)*§ (Corres)
Intercom, Transformerless (Schotz)*§
Inventors of Radio (Bartiett)
Maxwell (Corres)
Tesla, Nikola

Make

Jan 18;

Apr
Feb

Apr
Apr

May
Jan
May
Jun

Feb
Jan
Feb
Feb
Apr
Apr

Mar
Jun
Mar
Jan
Jun
Mar

Apr

Mar
Mar

Feb
Apr
Apr
Feb
Jun

Apr
Jan

May
Mar
May
Mar
Mar

Jan
A

pr
Apr

May
Jan

May
Jan
Jan
Apr
Apr

May
Feb
Apr

May
Mar

May

Mar
Jan

Mar

May
Jan
Feh

May
Mar
Feh
Apr
Jan
Jun
May
May
Jun
Apr
May

Mar
Feb

Mar
Apr
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3 Powert Supply ) (Fred) " o RAglot(gorktinued) | 0
f * Dc-to-Dc, Novel (Fre ay witch, Receiver Disabling (N Apr 100
Just Plain Flash (Henry) May 24 Dual (Pat) May 92 Transmitter, Self-Powered (Pat) Mar 104
K Transistor-Safe (Bammel)*§ Jan 32 Tuner, Bandpass Crystal (Geisler)* Jan 33
Kits, Miniature (NB) Jan 8  Pushbuttons Add Ohms or Mf's (Fred) Mar 72 Voice of America Doubles Power (NB) Apr 14
Kits, New Scientific Toys Teach Kids to Think Apr 31 Put Maximum Power Into CB Antenna WWVB and WWVL Improved (NB) Jan 6
L ek t(HStie[:)e?P ) h;ay gg Eantgle, Electronitc in Home (Shields) Mar 37
i uzzie out Hum? (Prasi pr eshoeing a Picture Tube (Darr May 2
Lab's Whole Job Service Research Feb 39 R - Resistors% Precision (TTO) = Ma¥ 10?
Laser
Crossbow, Space-Age Mar S7  Radar S
Here Comes pthe (MgcQuay) Jan 28 Antenna, Cloverleaf (WN) Jan 39 Ssatellite(s)
Solar-powered (NB) Jan 8 Doppler Navigators (NB) Jan 14 Animals May Be Tracked by (NB) Jun 6
Solid-State, on Sale (NB) Feb 16 Doppler, Underwater, Guides Surface Telstar
TV Transmission, First (NB) Apr 14 vessels (NB) Feb 16 Command Circuit Qut (NB) Feb 8
Light Meter, Sensitive (Conant)* Apr 48 RADIO . Remote Repair (NB) Mar 6
Little Dipper (Queen)*§ Feb 70 Amplifier, No Service Needed May 28 _Van Allen Belt, Reports on (NB) Apr 6
Log Periodic V (Finkel) Jun 24 Antenna, FM, Has High Gain and Quahty Tiros Makes TV Picture Of Earth’'s Cloud
M . (Churchill)* Mar 50 Cover (NB) Apr 6
X Audio Output Circuit, Complementary Scribble Circuit, How to (Turner) Jun 32
Madistor (NB) . Mar 10 Symmetry (Roy) Apr 49  Selective Calling Improves CB Operation
Maser, Jupiter Signals Due to Action (NB) Jan 6 Autogen, 1-Transistor (Grace)*§ Mar 56 Scott Mar 40
Medicine Bfo for SSB (NC) May T Semiconductor(s)—See also Transistor
Deafness i Broadcasts, Setting Up for Remote (Darr) Mar 35 Germanium Diode Has Two Whiskers (NB) May 8
Electronic Ear Brings Sound to Deaf Apr 29 Citizens Band Madistor (NB) Mar 10
Hearing Aid in Aspirin Box (de la Roza)*§ Jan 37 Accessories Improve Operation (Scott)  Jun 50 Terms, Guide to (Sylvania) Jan 76
Understanding Aid (NB) May 8 Antenna, Put Maximum Power Into
Generator, Negative-lon (Pat) Jan 113 (Stiebel) May 30 = X
Surgeons Trained by TV and Microscope FCC Rules Proposed (NB) Feb 6 SERVICING—See also specific subject;
NB) Jan 6 FCC Takes§ Action (NB) Jun 16 . Test Instruments
Mixed Waveforms and Scope (Middleton) Jan 46 Receiver Opens Garage Door (Phelps)*§ Jan 26 Audio ) )
Corres Mar 26 Corr Apr 34 Cables, Using Shielded (Darr) Jun 62
Mixer-Preamp, Multipurpose 2-Channel Selective Calling Improves Operation Organ Tuning by Phone (TTO) Jun 94
Schotz)*§ Mar 47 (Scott Mar 40 Organ Volume Control (Hammond) (CI) Jun 59
Mohican, Good Littie [ndian (Frye) Apr 36 Servicing—See Servicing, Radio Phono Slippage (TN) Jun 88
Multipath Distortion—Threat to Stereo? Feh 42 Command Pack, 37-1b (NB) Jun 14 Record Changgr Work Stand (TT0) Apr 98
Multiplex—See FM, Multiplex Stereo Earpieces, Soft Tips for (TTO) Jan 84 Recorder Rewind (Continental 400) (TN) Jun 88
Multipurpose 2-Channel Mixer-Preamp FM—See FM Rf Pickup (Cl) May 52
(Schotz)*§ Mar 46 Gain Multiplier, Rf @ (NC) Apr 100 Speaker Holes, Odd-Shaped (TTO) Apr 96
Music—See Audio Heimet and Hand-held Transmitter (WN) Jan 39 Stereo Phono (Philco H-1716, -1814, -1816)
N lnventorslo(fC (Bartlett) - 2 . h . (TN(VM) m ':‘un gg
. . Py Maxwel orres Jan ; Mar 26 ape Recorders ar
No Service Need on This Amplifier May 28 Tesla, Nikola ) Apr 35  Battery-Polarity Reminders (TTQ) Apr 98
o Jupiter Signals DI.E:e to Maser Action (NB) Jan 6 gegfh SAtidS& }anu(s]g]l‘o()Comstock) ﬁeh ;Ig
i *S Apr Mobile, Wants TV Channels (NB) Mar 20 able Standoffs an
DA, ACiBhioEe (Quee")j pr 50 Mohican, Good Little Indian (Frye) Apr 36  Capacitors (C1) Apr 52
Power Supply, Transistor-Safe (Bammel)*§ lan 32 Cleaning Aid for Equipment Mar 55
Panel Meters Need Home (Carison) Apr 51 Remote Broadcasts, Setting Up tor (Darr) Mar 35 Cord Holder (TTC) Mar 103
Photography Remote-Control Transmitter, Tunnel-Diode Holes (Darr) Apr 40
Cameras That Think (Stoner) Jan 24 (Cleary and Gottlieb)*§ Jun 37 Hot-Chassis Protection (TTQ) Mar 103
Flash, Just Plain (Henry)* May 24 Servicing—See Servicing, Radio Industrial
Light Meter Sensitive (Conant)* Apr 48 Short-wave Counters {(PIC) (TN) Feb 99
Nanosecond, with New Image Tube (NB) Apr 6 Dx Affected by Sunspots (NB) Jan 14 Diode Rectifiers Last Longer, Make
Potentiometers Mohican, Good Little Indian (Frye) Apr 36 (Marriner) May 62
Calibrated (Carlson) May 63 Propagation Forecast (Leinwoll) Jan 38 Emergency Repair (Ziemke) lan 74
Helical (TTQ) Feb 94 Single Sideband, Bfo for (NC) May 71 Motor Controls, Thyratron (TN) May 85
Standoffs Mount on (TTQ) Mar 102 Sound-Powered (Pat) Apr 99 Intercom Amplifier (EIDB-10B) (TN) May 85

The First
Practical

2 WEEKS FREE TRIAL!

pud

Just Send 7/ Seven " 3 TV-RADIQ-
name for 0?//&%, Volume A = 3 ElE:TRONI(S
b w8 Shop
ini 1 i . :
Job-Training Library! ibrory

Answers ALL Servicing Problems QUICKLY ...
Makes You Worth More On The Job!
Put money-making, time-saving TV-RADIO-ELECTRONICS

Like Having An Electronics Expert Right At Your Side!

AlLL 7 BOOKS HAVE WASHABLE, VINYL CLOTH COVERS

know-how at your fingertips—examine Coyne’s all-new 7-Volume TV- A= EME RTHING O Mg P VIO SRS BV RYTHINGAGIN

RADIO-ELECTRONICS Reference Set for TWO WEEKS at our bk of paeql ehniinat® ~Lovars ok Tapes o st 403

expense! Show.s you the way to easier TV-Radio repair—time saving, Hons; hundreds of iflustrations.  pages;illusirations, diegrams.

practical working knowledge that helps you get the BIG money! How to VOL. 2—EVERYTHING ON  VOL. 6TV CYCLOPEDIAY

install, service and align ALL radio and TV sets, even color-TV, UHF, A Ry NICIVERS? ~ Quick and concise answers fo

FM and transistorized equipment. New photo-instruction shows you what Tl VARG O f,,i,:,"’?,',’:;';;i,','; bl 7 ik

makes equipment “tick.” No complicated math or theory—just practical TV-RADIO CIRCUITS! 336 TV and Transistors; 868
%cgsogr?u 1(:‘za'anutiito use lmme}clhately. Over 3,000 pages; 1200 diagrams; poges; hs*'""'edf of piclures  poges.

g acts! Ready to use in shop or home. SHE ] g L VOL. 7-TRANSISTOR CIR-

. . VOL. 4—EVERYTHING ON  CUIT HANDBOOK! Practical

SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on SERVICING INSTRUMENTS!  Reference Tronsistor A’:;:i::-

* TWO WEEKS FREE TRIAL! We’ll include the I ions; ircuit Di
FREE BO How they work, how to use tions; aver 200 Circuit Dia-
OK below. If you keep the set, pay only $3 after TWO WEEKS and them. 368 pages; illustrated.  groms; 472 pages.

$3 per month until $27.25 plus postage is paid. Cash price only $24.95. Or return

set at our expense in TWO WEEKS and owe nothing. Offer limited, so act NOW! FREE BOOK—FREE TRIAL COUPONI
“LEARNED MORE FROM THEM | KEEP FREE DIAGRAM BOOK EVEN ! -

THAN FROM 5 YEARS WORK!” IF YOU RETURN THE SET COYNE SCHOOL PUBLICATIONS, Dept. ¢3-RE

“Learned more from your first two we'll send you this big book. “150 Radio-Television 1455 W, Congress Parkway, Chicago 7, lllinois

volumes than from 5 years work."” R i ined"”
—Guy Biss, New York | [FHHS, FERE™S 20 Dizerams, Exelained ABSO. ELECTRONICS Set for TWO WELIS FR It PHIAL Taoluds
“Swell set for either the service- | Library on TWO WEEKS FREE TRIAL! Shows how “Patterns & Diagrams” book FREL! ==
man or the beginner. Eve’[y service to cut servicing time by reading picture-patterns, |
bench should have one. plus schematic diagrams for many TV and radio |,
~—Melvin Masbruch, lowa. | sets. Yours to keep FREE even if you return the [
7-Volume Set! Mail coupon TODAY!

Name_ Age

Address__ g S

City. = — — Zone_ _State___

Check here if you are sending $24.95 in full payment. Same TWQ
D WEEK Money-Back Guarantee applies,

JUNE, 1963 73
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SERVICING (Continued)

Leakage Testing (CI) Apr 52
Plug Handle, Unbreakable (TTO) dun 93
Potentiometers, Calibrated (Carison) May 63
Potentiometers, Standoffs Mount on (TT0) Mar 102
Printed c"cunts Service Aids (TT0) May 93
Radlo
Auto
024 Replacement (TN) Mar 99
Imagination Plus (Brayton) Feh 24
Battery Life Short (RCA 6-BX-5) (TN) Jun 86
gaattery Life Test Circuit (Motorola) (TN) Jun 86
Repairs You Can Make Withoul License
{Darr) Febh 34
Tube inventory (Kyle) May 60
Clutch Assembly (Metz 604) (TN) Jan 107
Converter Replacement (RCA 7-BT.9, -10)
{TN) Jun 89
I.f. Ampllher Replacement (Westinghouse
H14 TN) May 84
Intermittent (Emerson '888) (TN) Apr 95;
(Motorola 56CD) (TN) Feb 99
Rf Plckup (Cl) May 52
Short-wave, KIlIl on Old Sets? (TTO Apr 97
Squeich Troubles Unusual (Wiegert) Apr 27
Transistor, Disturbance (TN) Jun 88
. Transistor, Motorboating (Emerson 844) (TN) jun 89
cope
Focus Controt Out (Waterman 3.in.) (TN) Jun 86
Intermittent Vemcal Amplitier (waterman
3-in.) (TN) Jun 86
Linear, Keep Your (Darragh) Apr 64
Silicon Rectifier in Fuse Clip (TTO Apr 97
Sllicon Rectlfier, Series—Connected (TN) Mar 99
Socket Storage (TT0) Mar 103
Switch Replacing Irreplaceable Apr 39
Technician Shortage Worsens Feb 66
Corres Apr 17
Television
Agc (G-E 14T009) (Cl) Apr 56; (RCA KCS-136)
C1) May 56
Antenna Rotor Pin, Emergency (TN) Mar 100
Audio Reflex Circuit (Admiral 17)(3) (Cl) May 56
Boost Out (Admiral 21D1) (C Apr 54
gr;ghtness Fixed (Raytheon M1750] [(4)] Mar 63
olor
Customer, Handling (McCarty) 47
Fallure, Unsuspected Cause (M:ddleton) Feb 50
Frmgung (RCA 21CT660U) (CI) May 56
Worms in Picture (Zenlth 2901120) (Cl) May 55
Conversion (Cl) Mar 60: (24AJP4) (CI) Jun 58
Diagnosis. Impartiality in (Cl) Feb 56; (Cl) June 53
Flyback Fatlures (Cl) Apr 54
Flyback Reptacement (Bendix TM-21CS)
(Cl) Feb 58; (Truetone 202047}
(4] May 52
Frequency and Marker Chart (Dudley) Mar 52
Heater Trouble (Admiral 15C1) (CI) Mar 60
High vollage Out (Admiral 21D1) (CI) Apr 54
Horizontal Hold (Firestone (C May 52;
(Stewart-Warner 9126 (CI) Feb 56
Horizontal Range Lacking (Stewart-warner
912 1 an 56
Interference (TN, May 84; RCA 21CS7815-
TC5) (TN) pr 95
Mirror Setup for viewng (TTO! an 84
Oscillation, Spurious (Philco E-670/E-676)
(TN) Apr 94
Picture
Displaced (Crosley 473) (TN) Apr 94
Flicker (Cl) Jun 58
Focus and Brightness (RCA KCS-82) (TN) May 85
Half a (RCA KCS-104A) (C 58
Intermittent Ripples (o- E 24C101) (TN) lan 106
Narfow {Motoroia 1271) {Cl) Mar 63; (RCA
KCS-47) (CI) Feb 58
Pulling (RCA KCS-72) (Cl. Jan 56
Retrace Lines (Philco 5271802) (Cl) Feb 59
Slze vs Raster Size (Ci Jun 53
Smear (Motorola 7S-544) (TN) Jun 86
Sound and. Intermittent (Motorola VTS505)
(TNY Apr 95
Split (Zenith 16v23) (Ci) Mar 63
Tube
Needed (Majestic) (CI Jun 58
Faceplate, Polish Yourself (Parker) May 42
Jig (TT0) Feb 95
Life Short (RCA KCS-96B) (CI) Aor 56
Replacement (Cl) Mar 60
Reshoeing (Darr) May 29
Shorts, Socket Adapter Fixes (TTO) May 94
Shrinking and _Blooming (Philco
F3041) (TN) Feb 99
width (TN) Feb 104: (TN) Jun 89
Needed (Majestic) (Cl) Jun S8
Purity Checker (TN) Apr 95
Quality, Improve Sound and (Marcek) Apr 46
Rectifier Replacement (5MKS) (TN Apr 94
Rectifier Replacement (Silicon for Selenium)
(Cl) Feb 59
Research, Lab’s whole Job Feb 39
Selenium Rectifier Replacement (Cl) Feb 59
Scope, Mixed waveforms and (Middieton) Jan 46
Corres Mar 26
Sound
Bad (Ci} Feb 58
Improve Quality and (Marcek) 46
Intermittenél(westinghouse H-637T14) -
y
Picture and. Intermittent (Motorola
VT5505) (TN) r 95
Picture and, Qut (TN) Jan 106; Raytheon
€1401, ete.) (TN) Apr 94
Squeal, No Raster (Philco E2004F) (TN)  Jan 107
Sync Control (Philco 11H25U) (TN) May 84

74

SERVICING Television (Continued)

Sync Poor (RCA KCS-120) (TN) Jan 106; (RCA
)

1457052-KCS1028) (TN
Tuner Channels Qut (Muntz/Standard Coll)

Jan

(TN)
Tuner Replacement (G-E 17C105) (CI}) Mar 63
)]

(Raytheon 20Av21) (C
Vertical

Growing (Sylvania 537-3) (CI)
Instability (CI)
Roll (Motorola 217571 (CI) Apr 54;
(Muntz 7217S) (Cl)
Sweep Blips (Philco 22B4400) (Cl)
Video Short (Tele-King K73) (CI
video Washout (Admiral 2047} (Cl)
waveforms (Cl)
Mixed, and Scope (Middleton)
Corres
Tell Story (Middleton)
Timing Repair work with Stop watch (TT0)
Tool Handles. Better Grip (TTO!
Translents, watch Qut for (Leftwich)
Tube Invertory (TTO)
Tubes, Easy In, Easy Qut (TTO!
Warranty Expiration Notification (TN)

Setting Up for Remote Broadcasts (Darr)
Signal Injector for Vtvm (Reed)*§
Silent TV Listening (Hamitton)*$
Soidering

Gun. Midget Tip (TTO)

Meters Nearby (TN)

Pencil-iron Holder (TT0)

Pot, Miniature (TTQ)

Simplified (Stiliwell)

Third Hand for (TTO)
Solid Synce for Scope (Mcleod)
Space—See also Satellites

Jupiter Signal Due to Maser Action (NB)

Sunspots Affect Dx (NB)

Van Allen Belt, Telstar Reports on (NB)

Venus Lacks Magnetic Field? (NB)
Spiker (Frantn*
Squelch Troubles, Unusual (Wlegert)
Stereo—See Audio—Stereo—High Fidelity; FM
Switching

Electronic (van den Bosch)

Fast (Pat}

Trans-Switch (Stone)*§

T

Telephone

Amolitier Needs No Service

Repeater (WN)

Single Path, 100 Conversations (NB)
TELEVISION

Antennas, Ra?TbTig[ar, Rubber Bumbers for

Audio Takeoff, Unusual (Roy)
Camera Beats Human Eye (NB)
Color
Closeo-Circult, Simpler
Customer, Handling (McCarty)
Going Up (NB)
Theater, Large-Screen (NB)
Tube, 90°, Delayed (NB}
Tube, New? (NB)
Commerclal Killer Modification (NC)
Commercials Loud (NB)
Educatianal
Covers 90% of Population (NB)
Growth (NB)
In_Action
MPATI| Asks More Channels (NB)
Surgeons Tva‘i;;ed by Microscope and

(
Frequency and Marker Chart (Dudley)
Hi-Fi Enclosure from Qld (west)
Laser Transmission, First (NB)
Listening, Sitent (Hamnlton)"
Ownership, Foreign Passes US (NB)
Pay, Denver 1o Start (NB)
Pay--Doing the Scramble (Kamen)
Quatity and Sound, Improve (Marcek)
Rental, British
Reptacements Increase (NB)
Scramble, Doing the (Kamen)
Sound, High-Fidelity (Gernsback)
More On
Station All-Robot (NB)
Tape Recorders. Low-Priced (NB)
Teleyeglasses (Fiction) (Fips)
Tube Layouts (Steckler) (Airline) Feb 37;
(Truetone)
Lynesetler Uses Fiber Optics and (NB)
ht

Corr)

How to Handle {Cantor)
Rules (NB)
Within 10% of Vhf
Videoscan Computer (NB)
Televeglasses (Fiction) (Fips)
Temp-All (Stone)*§
Ten Watts of Hi-fi. Eight Transistors
(D'Alro)* §
TEST INSTRUMENTS--See alse Specific
Sublect; Servicing
Ac Bndge Oscamp (Queen)’
Amplitier Boosts Vom Sensltwny (Fasal)*§
Attenuator. Hum (NC)
Base-Dip Oscillator (Sanford)*$
Capacltance Measurement (NC}
Capacitor Testing, In-Circuit (TTQ)
Circuit and Transistor Tester (Eico 680)t
Coax Cable Tester, Simple (I.Ieberman)'
Continuity Checker (El-Dhuwaib)*$
Corner Case for (TT0)
Dipmeter, Tunnel (Heathkit HM-10A)1

Jan
Feb

Apr
Feb
Jan
Apr
Jan
Jan
Mar
Mar
Feb
Jan
Apr
Apr
Jun
Feb

Mar
Apr
Jun

Mar
Mar
Apr
Jun
Jun
Feb
Feb

Jan
Jan
Apr
Mar
May
Apr

Jan
May
Jun

May
Jan
Feb

Feb
May
May

lan
May
Jun
May
Feb
Jun

Feb

May
Feb
Jan
Apr

Jan
Mar
Jan
Apr
Jun
Jun
Mar
Mar
Apr
Jan
Feb
Mar
Feb
Mar
Jun
Feb
Apr

Jan
Jan

Mar
Feb
May
May
Apr
Feb

May

Apr
Mar
May

Jun
Jun
Jan
Mar
Jan
May
May
May

107
88
56

102
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TEST INSTRUMENTS (Continued)

Dipper, Little (Queen)*§
Dummy Load (Cantenna)
Generator, Ctamping Device, Improved
(Pat]
Generator, Low-Cost FM Stereo
(Mordwinkin)
Ignition Analyzer for Hobbyist or Pro
(Scott)
Meter(s)
Panel, Need Home (Carlson)
Protection (fat)
Saver Ends Burnouts (Karp)*§ (Corres)
Soldering Near (TN)
SWR (Knight-Kit P-2)
Multimeter, DC Tvag)sistor (Motorola

+
Ohms or Mf's, Pushbuttons Add (Fred)
Potentiometer, Helical (TTO;
Power Pectifier Test Substitute (Remel)
Pushbuttons Add Ohms or Mf's (Fred)
Relay Coil Tester (Pat)
Resonance Indicator (NC)
Scepe

Brightness Increased (NC)

Linear, Keep Yours (Darragh)

Mixed Waveforms and (Middleton)

Corres

Monitor (Heath HO-10)*

Selid Sync for (McLeod)*

Switcking, Electronic (van den Bosch)

Transistors Checked with (Smith)

Trans-Switch (Stone)*§

Use Your (Darr) (Corr)

wide-Band 3-Inch (Sencore PS120)t
Shorted-Turn Indicator (Metro-Tel)t
Signal

Injector for Vtvm (Reed)*§

Tracer, Tunable Af (Turner)*§ (Corres)

Tracer, Tuned (Conar 230)%
Spiker (Frantz)*
Sweep Circuit Analyzer (Sencore SS117)%
Switching, Electronic (van den Bosch)
SWR Meter (Knight-Kit P-2)i
Tachometer, Calibration Error (TN)
Tracer, Diode Curve (NC)
Transistors

Check with Your Scope (Smith}

and Circuit Tester (Eico 680)%

Vtvm Tests (Horowltz)"
Transmitter Tester (Pat
Tunnel Dipper (Heathkn HM-1 10A)F
Voltage Supply, Variabte Ac (NC)
Voltmeter. Audio. Doubles as Preamp

(Stone)*§

Vom

Peak Vvoltage Indicator (NC)
Sensitivity, Amplifier Boosts ( Fasal)*§

vm
Jacks (TTO)
Peak voltage indicator (NC)
Signa' Injector (Reed)*§
Trans.stors, Test With (Horowitz)*
0-2-volt Range (TTO)
Transients. Watch Out for (Leftwich)
Transistor(s)
Identifier (NC)
Neon Lamp Prolects (NC)

Feb
Jun

May
Apr
May

Apr
Jan
Jan

Mar
Feb

Jun
Mar
Feb
Apr
Mar
Feh
Mar

Mar
Apr
Jan
Mar
Feb
Feb
Jan
May
Jun
Feb
May
Jan

Apr
May
Jan
May
Mar
Jan
Feb
Mar
May

May
Mar
Jan
Feb
May
Mar

Feb

Jan
Mar

Mar
Jan
Apr
Jan

May
Apr

Mar

Feb
and Tube Features Combined in Solld-StateA
4

Device (NB)

p
Transistorized—See specific subject (transistor-
ization indicated by § after title

of construction article)
Trans-Switch (Stone)*§
Try Fixed Bias in All Stages (Travis)*
Tube(s)
Beamn Plasma, Works Near Infrared (WN)
Color 90°, Delayed (NB)
Color, New? (NB)
Sensitive (Pat}
Image, Nanosecond Photography with (NB)
Solid-State Device Combines Features of
Transistor and (NB)
Vidicon, X-ray (NB)
Tuner
Bandpass, Crystal (Geister)*
FM, Sensitivity, Inboard Preamp Boosts
(Drenner)*
Servicing—See Servicing
Tunnel Diodet (Corres)
$29.50 and Up, Up, Up (Feldman)
Tunnel Dlode Remote Control Transmitter

(Cleary and Gottlieb)*§
u
Uht
TV, How to Handle (Cantor)
Rules (NB)

within 10% of Vhf .
Uitrasonic Waves Rotated by Magnetic Field

N
Unsuspected Cause of TV Color Failure
(Middleton)
Unusual Current Sources (Queen)*$
Unusual Squelch Troubles (Wiegert)

w

Watch Qut for Transients (Leftwich)

waveforms, Mixed, and Scope (Middieton)
Corres

Waveforms Teli Story (Middieton)

What's Different About Industrial Electronics

(Darling)
What's Old (Barrett)
which Dry Battery (Kaye)

Jun
Apr

May
Feb
Jun
Jan
Apr

Apr
Apr

Jan

May

Mar
May

Jun

Mar
Feb
May

Mar

Feb
Mar
Apr

Apr
Jan

Mar
Mar

un
Feb
Jun

44
24

43
18

6
112
12

33
26

24
36

37
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e

§

the HIDDEN 600°

PRESENT

WORLD FAMOUS PERFORmERS ™=

*The “Hidden 600" are Sprague’s behind-the-scenes staff of 600 experienced researchers
who man the largest research organization in the electronic component industry and who
back up the efforts of some 8,500 Sprague employees in 26 plants.

DIFILM BLACK BEAUTY"

!

MOLDED TUBULAR CAPACITORS (T

U7 3
The world’s most humidity-resistant molded capacitors. Dual diclectric— polyester film and special capacitor tissue—
combines best features of both. Exclusive HCX® solid impregnant produces rock-hard section—nothing fto leak, or
drip. Tough case of non-flammable phenolic—cannot be damaged in handling.

e

<9

DIFILM ORANGE DROP ~C.F-circes™™
CAPACITORS

Especially made for exact, original replacement of radial-lead tubulars. Ideally suited for
printed wiring boards. Dual dielectric combines the best features of both polyester film and
special capacilor tissue. Exclusive HCX® solid impregnant—no oil to leak, no wax o drip.
Double dipped in bright orange epoxy resin to beat heat and humidity.

) ® The most dependable capacitors of their type. Built
lo “lake il” under torrid 185°F (85°C) temperatures
—in crowded TV chassis, sizzling aulo radios, porl-
able and ac-dc table radios, radio-phono combinations,
ctc. Hermetically scaled in aluminum cases for excep-
tionally long life. Withstand high surge vollages. Ideal
for high ripple selenium reclifier circuits.

T
4l - [
AT@M ELECTROLYTIC CAPACITORS

The smallest dependable clectrolytics designed for 85°C operation in voltages to 450 WVDC. Small enough to fit
anywhere, work anywhere. Low leakage and long shelf life. Will withstand high temperatures, high ripple currents,
high surge voltages. Metal case construction with Krafthoard insulating sleeve.

CERA-MITE CERAMIG GAPACITORS

Tiny, tough, dependable in practically every application. Low self-inductance of silvered flat-plate design
gives improved by-pass action in TV r-f circuits. Higher self-resonant frequency than tubular ceramics
or micas. Tough moisture-proof coating. Designed for 85°C operation.

NOW APPEARING DAILY AT YOUR FAVORITE SPRAGUE DISTRIBUTOR!

For a permanent reference to this world-renowned galaxy of star performers, ask your Distributor for a copy of Sprague’s

Coy handy Hanging Wall Catalog C-457, or write Sprague Products Company, 81 Marshall Street, North Adams, Massachusetts.

65370
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HOW

can you prove
you've heard
hard-to-receive
short wave
stations?

This question, and many others
about tape quality, tape use, and
tape recording for fun, education,
and profit, are answered in Tarzian
Tape’s new booklet, ““Lower
the Cost of Fun With Tape Re-
cording.”

It’s free when you mail the coupon
below.

r————

Sarkes Tarzian, Inc.
Dept. RE-3

Magnetic Tape Division
East Hillside Drive
Bloomington, Indiana

Please send a free copy of “Lower the
Cost of Fun With Tape Recording” to:

Name

Address

City__ State.

I Have [J Have Not J used Tarzian Tape
| Own [J Plan to Buy OJ A Tape Recorder
|‘ | Buy Btank Recording Tape From:
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Name

Address

He Does [0 Does Not OO Stock Tarzian
Tape
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Open-ended vacuum chamber
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A high simplified illustration of how the
open-ended continuous-vacuum machine works.

AN ENDLESS CONVEYOR THAT TAKES
parts from open air through a vacuum
chamber and back to the atmosphere
again from high-level vacuum was dem-
onstrated by Western Electric Co. at
its Engineering Research Center, Prince-
ton, N. J. The chamber was used to
sputter thin films of tantalum for making
thin film integrated circuits.

The vacuum chamber uses a series
of locks (chambers of increasing vac-
uum). A certain amount of air enters
through each lock, but pumps remove
it faster than it leaks in. Thus each
chamber is at a higher vacuum until, at
the central chamber, the correct vacuum
for the sputtering process is reached.
The highest-vacuum chamber contains
some gas—a very small amount of
argon. A potential between 500 and 5,-
000 volts is maintained between the
object to be sputtered and a sheet of tan-

WHATS YOUR E

Doubling in Capacitors

Nothing much. Removing Cl
changes the full-wave doubler to a modi-
fied half-wave doubler as shown below.

,_ik_ro—z;\_l_
W7 VAC %II% +JZ+ +T4O"f

c2 = F
Ripple would be at 60 cycles instead of
120, and regulation would be poorer.
However, since there is virtually no load,
output voltage would not change.

-

Voltmeter Puzzle

Two Wheatstone bridges are con-
nected in parallel. To balance the
bridges, R1 must equal the internal re-
sistance of voltmeter A and R2 must
equal the internal resistance of volt-
meter E. The zero reading on voltme-
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talum. Argon atoms striking the tanta-
lum knock off tantalum ions, which are
deposited as pure tantalum metal in a
very thin film on ceramic or glass blanks.
The film is etched away to form a com-
plete circuit. By coating portions of the
circuit with a resist, and introducing a
small amount of nitrogen into the
chamber, the exposed tantalum becomes
tantalum nitride, which has a high re-
sistance. Thus the tantalum may be both
a conductor or a resistor. It may also be
treated with gas to form an excellent
dielectric, after which another layer of
metal can be deposited on top of it to
form capacitor plates. Thus the same
layer of tantalum may be a conductor,
resistor or a portion of a capacitor.

The new continuous process ma-
chine is expected to produce large
quantity lots of miniature circuits at a
much lower cost at present.

Q°

ters B, C and D shows that the bridges
are balanced. Therefore, the value of
1,000 ohms for R1 shows that the in-
ternal resistance of voltmeter A is 1,000
ohms. Also, a value of 1,000 ohms for
R2 shows the internal resistance of volt-
meter E to be 1,000 ohms. When the
internal resistance of voltmeter A and
voltmeter E is known, the voltage drop
across the meters can be easily calcu-
lated. The reading of each voltmeter is
1 volt, equal to the voltage across the
meter.

How Many Diodes?

| A g

A)En

RIDR
Only one diode is needed, in a
quarter-bridge circuit as shown. This
circuit, while not efficient, is sometimes
used as an instrument rectifier (Conant
Labs). For the given conditions, the
output voltage is E,.. = 2E,,.

These are the answers.
Puxzles are on page 43.
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NOW EVERYONE CAN QUICKLY

Set up and Service Color TV

PATTERN DISPLAY STANDARD
Shows correct pattern
in window viewer

for visual guide

PATTERN SELECTOR
Produces each pattern
individually for quick,
easy convergence

AUTOMATIC DECONVERGENCE
Simplifies static and
dynamic convergence.

No digging into set

COLOR SELECTOR
Produces each color
one at a time for
accurate color set-up

COLOR GUN KILLER

Automatically enables the
technician to actuate any
combination of the 3 guns

DEMOOULATOR ALIGNMENT
Makes alignment extremely
simple, without going

into the color set

ow | .« COLOR GENERATOR

Most Complete, Most Versatile, Portable Instrument for Use in the Home and in the Shop
Makes Color TV Set-up and Service Easier, Faster than ever!

Now every service technician can be ready to set-up
and service color TV with amazing new ease and
speed! New advanced design simplifies the entire
operation, saves time and work in every installation.
Eliminates difficult steps in digging into the color
TV set. Gives you new confidence in handling color.

Produces Patterns, Burst, and Colors Individually

—Provides dot pattern, crosshatch, vertical lines, hori-
zontal lines, burst signal, and individual colors—one at a
time—on the TV color set—for fastest, easiest check.
Unique window-viewer on front of the instrument panel
shows you each pattern as it should be—gives you an
exclusive display standard to use as a sure guide for quick,
visual comparison,

Provides Accurate, Individual Color Display—Pro-
duces Green, Cyan, Blue, B=Y, Q, Magenta, R—Y, Red,
I, Yellow, and Burst—one at a time. All colors are crystal-
controlled and are produced by a precision delay-line for
maximum accuracy. Each color is individually switch-
selected—no chance of error.

Provides Accurate NTSC-Type Signal—Color phase
angles are maintained in accordance with NTSC
specifications.

Makes Convergence and Linearity Adjustments
Easy—Highly stable crystal-controlled system with

See Your B& K Distributor
or Write for Catalog AP20-E

K
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vertical and horizontal sync pulses, assures the ultimate
in line and dot stability.

Simplifies Demodulator Alignment—The type of color
display produced by this instrument provides the ulti-
mate 1n simplicity for precise demodulator alignment.

Provides Automatic Deconvergence—Eliminates the
necessity for continual static convergence adjustments.
The instrument automatically deconverges a white into a
color dot trio without digging into the color set to mis-
adjust the convergence magnets. It also deconverges a
white horizontal or vertical line into red, green and blue
parallel lines. This greatly simplifies dynamic convergence
adjustments.

Provides Exclusive Color Gun Killer—Front-panel
switch control makes it easy to disable any combination
of the three color guns. Eliminates continuous adjustment
of the background or screen controls, or connection of a
shorting clip inside the receiver. The switch also selects
the individual grids of the color tube and connects to a
front-panel jack to simplify demodulator alignment.

Provides Switch-Selected R.F. Signals—Factory-
tuned, for channels 3, 4, and 5—for open channel use in
your area.

Model 850 also includes other features that 5
make it invaluable for home and shop use. Net, $1999

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W. BELLE PLAINE AVE. * CHICAGO 13, ILL.

Conada: Alos Rodio Corp., 50 Wingold, Toronto 19, Ont.

Export: Empire Exporters, 253 Broadway, New York 7, U.S. A.
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NEW PRODUCTS L

6-TURN HELICAL ANTENNAS. Frequency
band 300-520 mc, for telemetering. Model G-1215,
transmitting antenna with type LC connector for
power ratings 1 kw average. Model G-1257, type N

!

connector. Both operate in axial mode. circularity
1.5 db. Aluminum.—Jerrold-Taco, 15th Lehigh
Ave., Philadelphia 32, Pa.

PORTABLE UHF CONVERTER. Adds ali
uhf stations to present sets. Planetary drive.

shielded tuner with 3-gang tuning element. Built-in
uhf/vhf coupler permits connection to existing an-
tenna with screwdriver. 11% x 5% x 3 in. Mode!
A, 110-125 volts, 50/60 cycle ac, 10/12 watts at

s isan

nominal line voltage. Built-in 117-volt ac power
receptacle, 6-ft connecting cord. Model B same as
above, less 61084 nuvistor i.f. amplifier circuit and
ac outlet,—Standard Keollsman Industries, Inc.,
2085 N. Hawthorne Ave., Melrose Park, 111.

EDUCATIONAL LAB KIT, model PL-1, fos
children 7 10 14. 15 electronic circuits, code oscil-
lator to transmilier to receiver; complete Interna-

tional Morse Code; FCC Rules and Regulations
governing ham licensing.—PACO Electronics Co.,
Inc., 70-31 84 St., Glendale 27, N. Y
MICROMINIATURE SOLDERING IRON,
catalog. No. HI14. For light soldering. 20 watts;
V8- and 3/16-in. diam. Xtradur tips. Replaceable
element. Ventilated design, concave stainless steel

S ,;%.‘ —
s b

TR TR A B OB e | ]
HY654X MYessR HYE56X HTSEX Lottt e
mirror sends heat away from handle. Lightweight,
flexible cord. 2-wire or 3-wire; 115 volts ac or dc;
12, 17 or 20 watts. 5 lip diameters and shapes.—
Hexacon Electrie Co., 186 W. Clay Ave., Roselle

Park, N. J.

MINIATURE SOLDERING IRON, Aunier-
ican Beauty B-Series. Floating heating element,
pure alumina core, resistance-wire windings, entire
element sealed in steel. Polygonal anti-roll baffle.
7 in. long. 3 oz. Screw-in tips. Model B-2000: 22':

78

watts input, 700°F heat at Y&-in. diam. tip. Model
B-2500; 30 watts input, 850°F at 3/16-in. tip.—
American Electrical Heater Co., 6110 Cass Ave.,
Detroit 2, Mich.

HAND-SIZE WELDING TORCH, Micro-
flame. Fueled by 2 miniature compressed-gas car-
tridges, oxygen and butane. Welding flame 4,000°F.
Fasily obtainable gas cartridges contain 2-hour

supply. Precision controls regulate gas mixture,
turn torch on and off.—Printed Circuits, Inc.,
7800 Computer Ave., Minneapolis, Minn.
CHANNELLOCK SCREW/NUTDRIVERS.
Chrome steel, polished plated blades locked into
handles Tips ground lengthwise for greater “‘end”

strength.  Handles shockproof, breakproof.—
Champion DeArment Tool Co., Meadville, Pa.
WIRE STRIPPER. Dial-it. Sirips, cuts and
loops free-stripping wire. Size of stripping slot
controlled by small thumb-dial on handle. Qverall

4

g0
209,

-

Tt

length 5% in. Small nose for close-quarter work.
No. 227 for No. 10 to 20 wires, No. 228 for No. 12
to 26 wires.—Holub Industries, Inc., Sycamore, 11l

COLOR-CODED TOOL SET. Model PS7:
2 nutdrivers (Y-, 5/16-inch hex); 2 slot-tip screw-
drivers (3/16-, 3/32-inch) 2 Phillips screwdrivers
(No. 0, No. 1). Each 3% in. long. Piggyback slip-

www.americanradiohistorv.com

over handle 1 x 3% in. Model PSI20 kit: 10 nut-
drivers, hex openings 3/32-3/8- in., torque ampli-
fier. Both in see-through plastic cases.—Xcelite,
Inc., Orchard Park, N. Y.

SHRINKABLE TUBING KIT. 6-inch lengths
of 5 types FIT tubing, selection of FIT markers
(preprinted %-in. lengths to identify and protect

LA

AN -4
wire and cable), FIT caps (short lengths semi-
rigid tubing, sealed on one end. to terminate wires
and cables). Instructions.—Alpha Wire Corp.,

200 Varick St, New York 14, N. Y.
TEST POINT JACK, model SKT-0806. For
.080-in. diam. probe. .187 in. long. Beryllium-
copper lug extends through Teflon bushing with

=
above-bushing height .187 in. Overall height of
test-point jack. .504 in.; diameter .218 in. In any
EIA color for color-coding.—Sealectro Corp.,
Mamaroneck, N. Y.
CAPACITANCE-RESISTANCE ANALYZ-
ER, model TE-46. Accuracy =5%. 4 direct-
reading scales for capacitance and resistance:
.00002-.005, .002-.5, .2-50 and 50-2,000 uf; 2-500.

200-50,000 and 20,000 ohms-5 megohms, 5-200
megohms. Measures power factor of electrolytics,
shorts, opens, leaky capacitors. Transformer turns-
ratio scales: 1:1-10:1, 10:1-200:1. Impedance ra-
tio scales 1:1-100:1, 100:1-40,000:1. Dc leakage
test 3-600 volts continuously variable, Measures
leakage current in 2 ranges: 0—-1 ma, 0-10 ma. Dc
insulation test 600 volts constant. Magic-Eye tube
for capacitance-resistance indicator. Meter for dc
leakage, insulation measurements.—Lafayette Ra-
dio Electronics Corp., 111 Jericho Turnpike,
Syosset, N. Y.

VOLT-OHM-METER, model 630-NS. 200,000
ohms per vdc, 20,000 ohms per vac. 5-pa cur-
rent measuring circuit for semiconductor leakage-
current measurements. Suspension meter mave-

ment, 63 ranges, mirror-scaled. Temperature-com-
pensated, usable with frequencies through 100 kc.
Current measurements 0.1 za-12 amps.—Triplett
Electrical Instrument Co., Harmon Rd., Bluffton, O.

RADIO-ELECTRONICS


www.americanradiohistory.com

SPECIAL INTRODUCTORY OFFER

2

3 SERVICING BOOKS

e ———

SELECT ANY

CERTIFIED VALUE UP TO $17.45

with membership in the Gernsback Tezhnician's Book Club

EE —if not Sa‘_

GUARANT <1 membersbiP-

NO-RISK oks and canc

return the b0

isfied

"

WHY THIS SPECTACULAR OFFER?

Gernsback Library is making this offer to
persuade more members to join the helpful
Technicians Book Club. As striking as this
offer is—it is only an introduction to the
many advantages club members receive. The
club gives you the chance to acquire at bar-
gain prices—books by top technical writers
on how to master fundamentals, learn new
techniques that will help you get and stay
ahead in electronics.

Here’s the technical book buy of the year—
not a collection of old or outdated volumes
—but new books taken from the top of the
Gernsback list of best sellers. Priced up to
$5.95 each~total value $17.45.

WHAT THE CLUB OFFERS YOU

o Selection of the best modern electronics
books by first-rank authors.

e Tremendous savings on each book—Club
prices range from $3.25 up for books
regularly priced at $4.60 and more.

e Chance to select one or more valuable

books regularly.

Opportunity to buy books not always

available in your community.

¢ Attractive volumes—carefully printed—
handsomely cloth bound.

® Preselection privilege. A newsy bulletin

regularly describes each selection and the

alternates in detail.

Budget-coddling payments. You agree to

accept as few as four additional books a

year. You pay for the books only after

you receive them—and then only at the

special club price—discounts up to 27%.

Highlights from books you will be
able to select In coming months
e What you need to know about modernTV.
¢ All about transistors.
¢ Math for the electronic technician.
¢ Getting more out of the oscilloscope.

o Complete book on electricity for tech-
nicians.

® Picture book to help you solve tough TV
problems.

HOW TO JOIN

® Mail the coupon below and start member-
ship with any 3 of the books listed below.
SEND NO MONEY. We’ll bill you $2—
plus a few cents handling and mailing. If
you're not satisfied with the books send
them back and membership is cancelled.

e Periodically you will receive a bulletin
describing that month’s choice and al-
ternates.

* You may select one or more books or
reject all books when offered.

e You agree to accept only 4 additional
books in the next 12 months. You may
cancel anytime after that.

o Mail in the coupon below to Technicians
Book Club, Dept. 63, 154 West 14th St.,
New York 11, N.Y. SEND NO MONEY
NOW (unless you wish).

Choose the 3 books you want below for only $2.00

QO SERVICING RECORD
CHANGERS, By Harry Mileaf —
Makes servicing changers easy.
Complete text plus line drawings ex-
plain intricate mechanisms clearly.
Reg. price $4.60.

1 BASIC RADIO COURSE (re-
vised ed.), By John T, Frye-The
original sold out through eight print-
ings! Everything—Ohm'’s law, capaci-
tance, tubes, transistors and how
they work in a receiver — practical
servicing techniques — discussed in
a lighthearted style that makes
what’s being taught stick. Reg. price
$5.75.

0 UNDERSTANDING HI-FI
CIRCUITS, By Norman H. Crow-
hurst—Analyzes the hi-fi system so
you can move into audio and hi-fi
servicing. Covers inverter, driver
and output stages, feedback, damp-
ing, matching, crossovers—and much
more. Reg. price $5.00.

[ PRACTICAL AUTO RADIO
SERVICE, By Jack Greenfield —
Covers transistor, hybrid FM and
AM models. Compares auto with
home radio servicing. Covers re-
moval, installation, troubleshooting,
power supplies, interference, sup-
pression, tuner theory, etc. Reg.
price $4.60,

r a4 ([ [ | [ [ | |
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[ INDUSTRIAL ELECTRONICS
MADE EASY, By Tom Jaski—
Operation and maintenance of in-
dustrial equipment, dielectric, in-
duction and microwave heating
processes and applications. Control
systems actuated by photo-electric,
infrared, pressure, and other trans-
ducers. Reg. price $5.95.

[ TV=IT’S A CINCH! By E. Ais-
bergz — A delightful explanation of
TV principles written lightheartedly
in dramatic dialogue. Practical ap-
gso&)ch to TV theory. Reg. price

[J TRANSISTOR CIRCUITS, By
Rufus P. Turner — How 1o work
with hundreds of transistorized cir-
cuits. Covers amplifiers, oscillators,
power supplies, receivers, test instru-
ments. Reg. price $4.95.

[T BASIC TV COURSE, By
George Kravitz—A book on TV as
it is today. Even transistorized port-
ables are discussed. A thorough
practical discussion of circuit opera-
tion, sync methods, sweep systems,
tuners, amplifiers, variations in
power supplies. Presentation of tech-
nical detail in easy-to-follow writing
style. Reg. price $5.75.
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[J TV AND RADIO TUBE TROU-
BLES, By Sol Heller — Trace any
tube trouble to the source in min-
utes with this new sure-fire symptom
analysis technique. Save servicing

time. Reg. price $4.60.

ONLY 3 BOOKS TO A MEMBER PLEASE

1 HOW TO GET THE MOST
OUT OF YOUR VOM, By Tom
Jaski—Get more mileage out of this
versatile instrument. How to choose,
build, work with and extend the
use of the VOM. Reg. price $4.60.

TECHNICIAN’S BOOK CLUB
Gernsback Library Dept. 63

154 West 14th Street, New York 11, N.Y,

Enroll m2 as a member of the

G/L Technician’s Book Club. Start

my membership with the 3 books F’'ve checked for only $2.00 (plus a
few cents postage). Thercafter send me a brochure describing the
current selections which I may purchasc at special discount prices

if I wish.

I understand that my only obligation is to purchase

just 4 additional books within the next 12 months, and that I may
cancel anytime thereafter. I also understand that I may cancel imme-
diately, simply by returning these first 3 books within 10 days.

NAME
ADDRESS
CITY ZONE STATE
- -----J
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NEW. MULTIP

L
", SCOTT 310°

Scott's 310 tuner has long been admired

ECYERSION OF FAROUS

' TUNER -

?

for exceptional sensitivity and selec-

tivity. It is used as a broadcast monitor by FM stations throughout America and
was selected by Bell Laboratories for receiving signals from Telstar orbiting in
outer space. The new 310E includes exclusive Scott Time-Switching multiplex
circuitry, silver-plated front-end, Auto-Sensor for fully automatic reception, pre-
cision meter and many other exclusive features. Sensitivity is 1.9 uv! $279.95*

H. H. Scott, Inc. Dept. 570-6
111 Powdermill Road, Maynard, Mass.

Rush me complete technical details on new 310-E FM Sterec Tuner.

Name
Address

City = Zone_____

*Slightly higher West of Rockies. Accessory Case Extra. Export:
458 Broadway, N.Y.C. Canada: Atlas Radio Corp.,

This is the busi- ‘
nesslike approach

to service record

keeping. Tripli- |
cate forms serve
as order form,
invoice and office
record, with |
spaces for com-
plete information
on every job.
Separate listings
for receiving

PROFESSIONAL
technicians

use
owe Klees
OFFICIAL

tubes, pix tube, |
ORDER BOOKS parts, serial num-

bers, labor and
for every tax charges, sig-

natures, etc. 75¢

a book, $6.50 for
dust-proof box of
10. In stock at
your distributor,

* K KR

FREE

Write for your
free folder de-
scribing Dave
Rice’s OFFICIAL
ORrRDER Books,
including an ac-
tual size sample
copy of the handy
order form.

ﬂ ELECTRONIC
"PUBLISHING €O, INC. |
133 N. JEFFERSON ST.

| CHICAGOD 6, ILLINOIS |

TV-RADIO

service

\
|

I
'11\

1

SCOTT”

IM/HARMONIC DISTORTION METER,
AC VTVM, model 902. 4Y-in. meter. Full-scale
pointer deflection for 0.1% distortion (10 mv ac
rms voltage). Linear scale. Precise readings down
t0 .01% and 1 mv ac. 6 full-scale IM ranges to
30% distortion, 7 for harmonic distortion to 100%,
10 for ac voltage to 300 volts rms. =5% for ac-

curacy on distortion, 4% on ac voltage. Selec-
tion of 4:1 or 1:1 low- to high frequency ratios.
External high-frequency sources down to 2 k¢
may be used.—Eico Electronic Instrument Co.,
Inc., 33-00 Northern Blvd., Long Island City |,
N. Y.

MINIATURE PRECISION RESISTORS,
models AS-Vz, AS-1. Dissipate Y2 watt and 1 watt,
respectively, at ambient temperatures 125°C. Rat-
ings double at 25°C. AS-1%: 5/16 in. long, max.
diam. 3/32 in: A4S-1: 13/32 in. long, max. diam.
8 in. Both in precision tolerances 3%-.05%.
Temperature coefficient averages less (han =25
ppm/ °c. Resistance values 2 to 3 times compara-
ble-size vitreous enamel types.—International Re-
istance Co., 401 N. Broad St., Philadelphia 8, Pa.

Morhan Exporting Corp.,
50 Wingold Ave., Toronto.

i
<4

RADIOTELEPHONE

LICENSE
MANUAL

— helps you prepare for all U.S.A.
commercial operator’s license exams

Here are complete study-guide questions and answers
in a single volume. Helps you ynderstand every subject
needed to obtain an operator's license.
RADIO HANDBOOK — largest comprehensive reference
source on radio ever published. More *‘How-to-build”
data than any book in the field. Gives simplified theory
. latest design data $8.50
WORLD’S RADIO TUBES (Brans' Radio Tubes Vade
Mecum). World's most authoritative tube book. $8.00

WORLD’S EQUIVALENT TUBES (Brans’ Equivalent Tubes
Vade Mecum). Over 32,900 comparisons ... $6.00

SURPLUS RADIO CONVERSION MANUALS

Practical conversions of most popular surplus equip-
ment, in 3 volumes. Send stamped envelope for list
of contents each $3.00

*Order from your favorite electronic parls distributor.

If he cannot supply, send us his name and your
remittance, and we will supply, foreign, add 10%,.

EDITORS and ENGINEERS, Ltd.

[y Summerland 5, California
(,/ Dealers: Efectronic  distributors, order from us.
Bookstores, libraries, newsdealers order from Baker &
7} Taylor, Hillside. N. J. Export {exc. Canada), order
from H. M. Snyder Co., 440 Park Ave. Sc., N.Y. 16

www.americanradiohistorv.com
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CERALAM CAPACITORS. Molded. Operate
without derating at 200 vdc, —55° 1o +150°C.
Life-tested at 400 vdc. Type CK-05: 10-2.500 pf,
0.t in. thick x 0.2 in. square; MIL-C-11015/18

covers 10-1,000 pf only. Type CK-06: 1,001-
12,000 pf, 0.1 in. thick x 0.3 in. square; MIL-C-
11015/19 covers 1,200-10,000 pf only.—Aerovox
Corp., Distributor Div., New Bedford. Mass.

65-MA  SELENIUM RECTIFIER, type
GI165C, rectifies line voltage. For home entertain-
ment and commerCial test equipment, small bat-
tery chargers, electronic counters and toys. .375-
inch thick, less than 1 inch long and wide, includ-

ing mounting. Maximum prv 380 volts. maximum
rms input voltage 130 volts.—Rectitier Div., Gen-
eral Instrument Corp., 65 Gouverneur St., Newark
4, N.J.

FVM/AM MONO TUNER, model S$-2000 |I.
Gated-beam zero time-constant limiter and bal-
anced ratio detector provide (.8-uv FM sensitivity
for —30 db quieting and [HFM distortion. FM
capture ratio 2.4 db. 15-k¢ AM bandpass. Front-

o FECR—

h B

e e
panel switch 5-k¢ pass-band option to pull in weak
AM stations. Afc, front-panel disabling switch op-
tion. Flywheel-assisted dial pointer movement. 8Y4-
in. communications-type dial. Acro-beam tuning
indicator. Available in professional rack-mount

RADIO-ELECTRONICS
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Choose Tubes from Compléte Stocks at Local RCA Distributor

o

Just call. And watch your RCA Industrial
Tube Distributor perform on any of your
OEM or replacement needs for RCA tubes.
He carries large inventories. Latest tube
types available immediately can help you
meet emergency lab requirements, help
keep your production schedules rolling.

He can also provide practical applica-
tion data. When you need it, just ask him.

So. Get to know your local RCA Indus-
trial Tube Distributor...for priority service
on quality RCA tubes for color TV, black-
and-white TV, AM-FM radio, Hi-Fi, Phono-
graphs, and industrial and communica-
tions equipment of every description.

RCA ELECTRON TUBE DIVISION, HARRISON, N. J.

@ The Most Trusted Name in Electronics
&

For name and address of your local distributor write or call your nearest RCA Distributor Products Sales Office—New York, N. Y.: 36 W. 49th St., MUrray Hill 9-7200; Needham
Heights 94, Mass.: 80 “A"' St., Hllicrest 4-8480; Washington 7, D. C.: 1725 "K'’ St., S.W., FEderal 7-8500; Atlanta, Ga.: 134 Peachtree St., N.W., JAckson 4-7703; Cleveland,

Ohio: 1621 Euclid Ave., CHerry 1-3450; Chicago, Ill.: Merchandise Mart, 467-5900: Dallas 7, Texas: 7901 Carpenter Freeway, MElrose 1-3050; Kansas City 14, Mo.:
7711 State Line, EMerson 1-6462; Los Angeles 22, Cal.: 6801 E. Washington Bivd., RAymond 3-8361.
JUNE, 1963 81
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FOR SHARP,
GLEAR 2-WAY
COMMUNIGATION

Fixed or mobile,

business or pleasure
(et the new, low-cos!

HH
MARK VIII

21-Mg Cilizens Band Radio-Phone

Here's the LOW-COST C-B radio-phone for car, boat,
home, office, or shop. High sensitivity receiver pulls
in weak signals. 2% watt speaker output delivers
ample volume to overcome engine noise. Automatic
noise suppressor minimizes ignition interference.
Light and compact—only 3%2 inches high, weight only
9 pounds; fits easily under the dashboard of even
compact cars.

PLUS THESE PREMIUM FEATURES—
1

RCA MARK VIIl RADIO-PHONE

@ 9 crystal.controlled transmit and receive channels

@ Tunable receiver permits reception of all 23 C-B
channels; dial marked in both channel numbers
and frequency

o Exceptionally good voice reproduction— high
intelligibility

@ Excellent modulation characteristics

@ Operates from standard 117-volt AC: separate 6-
and 12-volt DC power supplies (optional) for mobile
installations

@ Electronic switching—no relay noise or chatter

o llluminated ‘‘working channel” feature plus many
more features to increase usefulness and efficiency.

AC Unit only $14950*

DC Power Supplies, Where Needed, $19.95*

“Optionat list price

The Most Trusted Name
o in Electronics

»===MAIL COUPON FOR MORE INFORMATION = =~

h 1

1
i RCA Efectron Tube Division H
: Commercial Engineering Dept. F-39-R b
1 415 South Fifth Street, Harrison, N. J. :
i Please send more information on the RCA
I Mark VIl 27-Mc 2-Way Radio-phone. ]
1 3
4 Name i
! )
: Address. :
,. [}
Gty Zone___State i
b e emm e caca e ———
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model.—Sherwood Electronic Labs, Inc., 4300 N.
California Ave., Chicago 18, Il
REMOTE-CONTROL FM TUNER, model
MF-300 (illus). Wire or wireless remote. Stereo
Beacon signals multiplex broadcasts, automatically
switches to proper mode of operation. Wire re-
mote-control station-selector unit with 30-ft. cable,
model RK-10. Model RK-20, wireless remote,
controls both tuning and volume without wires or

external connections; receiver and hand-held trans-
mitter.—Fisher Radio Corp., 21-21 44th Dr., Long
Island City 1. N. Y.

FM MULTIPLEX STEREO TUNER, model
RA-524. Built-in tuning meter. Frequency tesponse
20-20,000 cycles: distortion 1% at 100-mv input;

quieting sensitivity 2 mv for 20 db quieting. Wide-
band ratio detector, dual limiters. afc. 110-125
vac, 60 cycles.—Olson Elcctronics, Inc., 260 S.
Forge St.. Akron 3, Ohio.

FM MULTIPLEX TUNER KIT. Prewired,
prcalipned FM  multiplex and front end. Pre-
aligned i.t. transformers. Afc. Frequency response
20-20.000 cycles =0.5 db. Sensitivity 1.4 uv for 20

MERRELL =

db quieting. Distortion 1%. Ouiput level 2V4 volis
at 1009 modulation. With or without multiplex,
kit or wired.—Merrell Electronics, Ine., 519 Hen-
drix St., Brooklyn 7, N. Y.

FM STEREO TUNER KIT, model LT-11].
Time-switching multiplex circuitry. precision tun-
ing indicator. Separate level controls. High-con-
ductivity copper rf front end prewired, prealigned.

All wires precut and stripped. Usable sensitivity
4.0 pv, signal-to-noise ratio 55 db. harmonic dis-
tortion 0.8%. drift 0.02%. Capture ratio 6 db,
sclectivity 32 db. IM distortion 0.3%. separation
over 30 db. Kit-pack container acts as work table.
—H. H. Scott Inc., Dept. P, 111 Powdermill Rd.,
Maynard. Mass.

STEREO TAPE RECORDER, model 1055.
4-track stereo and mono record/playback; 2-track
stereo and mono playback: dual self-contained
stereo power amps; professional type VU meter
with A-B switch; record switch with record safety
interlock: stereo preamp outputs; automatic shut-
off. index counter, dual speaker output jacks,
stereo-phono-radio inputs; *‘Edit Guide”, built-in

www americanradiohistorv com

head demagnetizer. For horizontal or vertical in-
stallation. Speeds 7%, 3% ips: 15-ips accessory
kit available. 2 high-impedance mike inputs, 2
high-impedance, high-level phono-radio inputs, 2
high-impedance outputs, two 4-16-chm outputs
for external speakers or low-impedance stereo-
phones.—Roberts Electronics, Inc., 5978 Bowcroft
St., Los Angeles 16, Calif.

TRANSISTOR STEREO TAPE RECORDER,
model 47/26. 47 transistors, 26 diodes. Self-con-
tained. 10 watis audio power per channel. 2 buill-
in monitoring speakers, 3 separate motors, 3 sepa-
rate tapeheads. dual recording and playback am-
plifiers, 3 individual controls per channel. Auto-
matic rewind, replay and shutoff. 3 individual in-
puts per channel with simultaneous intermix;

authentic sound-on-sound and echo effects; moni-
toring from recorded tape or preamp input. Can
connect permanently to tuner, record player and
external spea.ers for simultaneous listen and re-
cord. Operates in vertical, horizontal or studio-
angle position. Frequency response 30-20,000
cycles within 3 db at 7'2 ips, (o 15,000 cycles at
3% ips. Signal-to-noise ratio 50 db down, flutter
and wow .15% at 72 ips. Bias frequency 85 kc,
total harmonic distortion 1.0%.—Vernon Audio
Div., 144 E. Kingsbridge Rd., Mount Vernon, N. Y

STEREO AMPLIFIER KIT, odel LK-30.
Dual tone controls, tape monitor, front-panel ste-
reo headphone output. derived center-channel out-

put, all-aluminum chassis, scratch filter, stereo
balancing. IHFM power rating 30 watts, power
band 25-19,000 cycles. Distortion 0.8%, hum and
noise —70 db: frequency response 20-20,000 cycles,
1 db.—H. H. Scott, Inc., Dept. P, 111 Powdermili
Rd., Maynard, Mass.

ELECTRONIC ORGAN KIT, York. Theater
type horseshoe console for limited space. 2 full-
size 61-note manuals. 25-note pedal keyboard, dual
expression pedals, 40 multicolored stop tabs. Com-

RADIO-ELECTRONICS
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RAD-TEL’S

i
RAD.TE

Made inusa.

LE
9

*RAD-TEL'S
SPECIAL OFFER

For every Rad-Tel quality Brand New Tube you buy,
as advertised—Rad-Tel will give you your choice of
a Brand New 5U4 or 6J6 tube for only 29¢ each!!

LIMITED TIME OFFER—ORDER NOW!

ONE YEAR GUARANTEE

ONE DAY SERVICE—OVER 500 TYPES IN STOCK

Rad-Tel's Quality
BRAND NEW TUBES

“*Manufacturers
Suggested List Price

| Send For New Tube & Parts Catalog
¢ Send For Trouble Shooting Guide

Be your own TELEVISION REPAIRMAN

The Original NOW YOU CAN
FIX YOUR OWN TV SET BOOK

You can fix your own TV if you have TV Fixit
Book . because 80% of troubles are caused
by tubes. This hook explains, illustrates trouble
and what tubes cause this trouble. Pinpoints in
over 3000 layouts by model number, position and

type tube causing trouble. $1 oo
-

P No. 170 B B
E
29@11%@ CHEATER CORD set while panel 15 off.
6 ft, No.154 _  29¢ @a. Lots of 3—25¢ ea.

TV, RADIO
aND HI-Fl

<% RAD-TEL TUBE CO.

55 CHAMBERS STREET, NENARK 5, NEW JERSEY

TERMS: 25% deposit must accompany all orders, balance C.0.D. Orders under $5:
add $1 handling charge plus postage. Orders ovea $5: plus postage. Approx. 8 tubes
per 1 [b. Subject to prior sate. No C.0.D."s outeide continental U.S.A.
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!
1
1
1
[}
[
:
]
¥
1
]
[}
]

EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD-TEL

aty. Type Price | Gty. Type Price | Qty. Type Price | Qty. Type Price
R  £:Y .79 6AUS .87 | ___6K6 .63 12CUs .58
- 1AX2 .62 | __B6AVE .41 ___ 654 .52 12CUs 1.06
. .1B3 .79 _6AWS .90 BSATGT .99 12CX6 .54
~ _1DNS 55| __6AX4 .66 6SH7 1.02 1204 .69
——1G3 79| ___BAXS 74 __6SJ7 .88 12DE8 .83
1J3 79 | .__6BAS 50| __6SK7GT .95 | 12pL8 .88
1K3 .79 | ___6BCS .61|___6SLTIGT .84 12DQ6 1.04
1RS .77 | .—__6BC8 1.04 6SN7 .65 12DS7 .84
1S5 .75 | —__6BES 55| ___6SQ7GT .94 12DTSs .76
174 .72 | __6BFS .80 6T4 .99 12077 .79
—_1Us .65|___6BF6 44 678 .85 12DT8 .78
1X2B .82 | __6BG6 1.70 6U8 .83 12DW8 .89
2AF4 .96 6BH8 .98 6VEGT .54 12DZ6 .62
—__3ALS 461 __6BJ6 .65 6W4 .61 {___12EDS .62
____3AUSb 54| ___6BJ7 79| __6WS6 1 12EGS6 .62
_3AVE .42 | ___6BK7 .85 6X4 41 | ___12EK6 .62
3BCS .63 | __6BL7 1.09 6X8 .80 12EL6 .50
—_3BN6 7S | __6BNG6 .74 7A8 .68 | ___12EZ6 .57
3BUS .78 ___6BQ6 1.12 TAUT .65 12F8 .66
3BY6 .58 ___6BQ7 1.00 JEY6 .75 12FA6 .79

. 3BZ6 56 ___6BUSB .70 Y4 .69 12FM6 .50
3CB6 .56 | _._6BX7 1.11 | —__BAUSB .90 |___12FR8 .97
. 3Css .58 _6BZ6 .55 8AWSE .93 12FX8 .90
3DG4 .85|__6BZ7 1.03(___8BGS .60 12GC6 1.06

. 3DK6 .60 |___6C4 .45 8CG7 .63 12J8 .84
— e 1 .54 | ___6CB6 .55 | - 8CM7 .70 12KS .75
— 3GKS .99 ___6CD6 1.51 | ___8CN7 .97 | __12L6 .73
—.-3Q4 .63 | ___6CG7 .61 |___8BCS7 .74 12SF7 .69
354 75| ___.6CG8 .80 _8EB8 .94 12SK7GT .95
_3v4 .63 | __6CL8 .79 8FQ7 .56 12SL7 .80
—_4BQ7 1.01|__ 6CM7 69| ___9CL8 .79 12SN7 67
4CS6 61| __6CN7 70 ) —11CY7 75 | _12SQ7GT .91
—_4DT6 .55 -6CQ8 92| __12A4 .60 1207 .62
___4GME6 .60 | __ _6CR6 .60 12ABS .60 | ___12V6 .63
SAMS .79 ) __6CS6 .57 | ——-12AC6 .55 12wWe TI1
SANS 90| ___6CS7 .69 | ___12AD6 .57 | —_12X4 47

RAD-TEL TUBE CO. NOT AFFILIATED WITH ANY
OTHER MAIL ORDER TUBE COMPANY

SAQS .54 6CUS .58 __12AE6 .50 17AX4 .67
SATS8 .83| ___6CU6 1.08 12AE7 .94 170@6 1.06

- _S5BK7 .86 6CYS 70| __12AF3 .73 18FwW6 .49
—__5BQ7 1.01| —__6CY7 1 12AF6 .67 | ___18FX6 .53
SBR8 .83| ___6DA4 68| ___12AJ6 62 18FY6é .50
SCG8 .81 | __ 60DE6 61| ___12ALS .47 19AU4 .87
__5CL8 .76 | —6DG6 62| __12ALSB 95 | _19BG6 1.39
--_5caQs .84 | __60DJ8 1.21]___12AQ5 .60 19EA8 .79
—__SEAS 80| 6DK6 59| ___12AT6 .50 | 1978 .85
___SEUSB .80 | ___60N6 1.55| ___12AT7 .76 | ___21EX6 1.49
.56 .72 | —_60Q6 1.10| ___12AU6 .51 | ___25AX4 .70
___ST8 .86 | _ _60TS 81| ___12AU7 .61 | __25CS .53
~Su4 .60 | —_60T6 53| ___12AVe 41 25CAS .59
. 5U8 .84} __ 6078 94| ___12AV7 .82 25C0D6 1.52
- 5V6 .56 | — 6EAS 79| ___12AX4 .67 | —_25Cus 1.11
-5X8 .82 | __ _6EBS 73| ___12AX7 .63 _250N6 1.42
—_.5Y3 .46 .6EBSB .84 12AY7 1.44 25EHS .55
____6AB4 .46 | —-6EMS TJ7| ____12AZ7 .86 25L6 .57
-~ _BAC7T .96 | — 6EM7 .B2|___ 1284 68 | ____25W4 .68
—_6AFa 1.01 | —_6EUSB 79| __12BD6 .50 | ___32ETS .55
__ BAGS .70 | —_6EVS 751 __ _12BES®6 .53 | ___35Cs 51
_6AH4 81| _6EWE 57| ___12BF6 .60 _.35L6 .60
___6AHE6 1.10 | —6EY6 .75 _12BH7 .77 | —_.35W4 .42
G6AKS .95 | —_6FG7 69| _ _12BKS 1.00 [ 3525 .60
—_BALS .47 | —_6FV8 79| _12BLE6 .56 36AM3 .36
—__6AMS .78 | —_6GHB .80|__12BQ6 1.16 [ __ SO0BS .69
6AQS .53 | — _6GKS 61} ___12BR7 .74 __50CS .53
6ASS .60 | 6GK6 79| ___.12BV7 .76 __SOEHS .55
—___6ATS 49 | _6GNS8 84| __12BY7 77 S50L6 .61
___BATB .86 | —_6H6 58| ___12BZ7 .86 |___ 70L7 .97
6AUL4 .85 | __6JS5GT 51| ___12CNS .56 11723 .85
—__6AUSs 52| __6J6 J1| __12CR6 .67 | 807 .75

—————————-—0RDER FORM @ MAIL TODAY =—=meu==-

RAD-TEL Tube Co. L 3
Dept. RE-6 iTDgtr?I(s) N
55 Chambers Street postage $
Newark 5, New Jersey Grand

Total $

ENCLOSED IS $. Please rush order.
______Book(s) Be Your Own TV Repairman @ $1.00 ea. #170

SEND: Cheater Cord 29c ea. Lots of 3 - 25¢ ea. #154

Orders under $5.00 - Add $1.00 handling charge - plus postage.

FREEI ] Send FREE Tube and Parts Catalog
N

[JSend FREE Trouble Shooting Guide

ADDRESS

CITY ZONE. STATE.........

e
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plete kit or smaller component kits consisting of
tone generators. tone changers, pedal keyboard,
manuals and console. Optional accessories:
chimes, band box, glockenspiel. speakers, ampli-
fiers. Played through hi-fi mono or stereo system
or optional audio components.—Artisan Organs,
2476 N. Lake Ave., Altadena, Calif.

TONE-ARM SWITCH, model 404. Connects
2 tone arms t0O moOno Or stereo equalizer, lets oper-
ator shift from one to the other. For broadcast,

recording. In record cutting, provides groove noise
information for controlling stylus heat.—Gray Re-
search & Development Co., Box 12, Elmwood,
Conn.

2-SPEED TURNTABLE. Identical to manu-
facturer’s single-speed table except for 2-step
drive pulley. Available conversion kit (illus.) with

45-rpm spindle adapter, 2-step pulley, installation
instruction. Aluminum, machined to .0005-in. ac-
curacy.—Acoustic Research, Inc., 24 Thorndike
St.,, Cambridge 41, Mass.

CERAMIC MICROPHONES, model CM-40
(illus.) and CM-41 Ceramike. Swing type stand,
5-ft shielded cable, phone plug. Frequency re-

sponse 40-8,000 cycles, sensitivity 50 db. CM-41:
push-to-talk “long-travel” dpdt switch.—Sonotone
Corp., Elmsiord, N. Y.

RECORD-CARE KIT. Plastic-enclosed pack-
age, 13 x 13 in.: 12 contour record covers, wiping
pad, 45-rpm adapters. Electro-wipe cleaning cloth,
needle cleaning brush. Selecto-brush, needle re-

& W (R Al

. ke
SM5oRm SORNS ‘

(RECORD
-LEAN!N? A - sy

placement screwdriver, mirror, boltle of anti-static
detergent.—Duotone, Locust St., Keyport, N. J

PASSIVE RECORD EQUALIZER, model
604-M/S. Feeds constant velocity output of stereo
or mono magnetic cartridges into low-impedance
mike channels on stereo mixing console. Automa-
tically compensates for cartridge output and re-
cording  characteristics. Interchangeable  with
model 602-C equalizer. Control chassis provides
smooth switching from mono to stereo discs and
1o 16-in. broadcast transcriptions. 2 high-frequency

84

rolloff positions for records.—Gray Re-

noisy
search & Development Co., Inc., Box 12, Elmwood,
Conn.

RECORD CLEANER. Anti-static detergent,
groove-penctrating applicator and needle brush in
rigid plastic case.—Lektrostat Corp., 845 Edge-
water Rd., New York 59, N. Y.

—
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LEKTROSTAT"
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TEST RECORDS. STR 130, RIAA Frequency
Response, sets response of recording equipment,
tests electrical systems and response ol combined
pickups and networks of phonographs. Spot fre-

quency tones with voice announcements included.
STR 140, RIAA Pink Noise Acoustical Test Rec-
ord, for acoustical tests measuring overall response
of system, including speaker.—CBS Labs, Acous-
tics & Magnetics Dept., High Ridge Rd., Stam-
ford, Conn.

8-INCH HI-FI SPEAKER, niodel WRS8-BH,
for bookshelf, stereo, mono or communications.
Frequency range 45-20,000 cycles, impedance 8
ohms. Handles 20 waltts average program material,
peaks to 40 watls. Built-in cone radiator matches

e = SEE

main cone, no dip in vicinity of 6-kc crossover
frequency. Alnico V magnet. Color-coded screw
type terminal conncections. 8 x 42 in.—Sonotone
Corp., Elmsford, N. Y.

OUTDOOR SPEAKER SYSTEM, nodel
CLC. U-bracket for vertical or horizontal mount-
ing with screwdriver. Response 55-14,000 cycles,

power rating 30 watts. Dispersion 90°, imped-
ance 8 ohms. May be used indoors.—University
Loudspeakers, 80 S. Kensico Ave., White [Plains,
N. Y.

GENERAL-PURPOSE HEADSET for radio
operators, hobbyists, communications work and
language labs. Magnetic driver, response to 10,000
cycles. Rust-, moisture-proof. High-impact plastic

www americanradiohistorv com
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and stainless steel.—Telex, Inc., 3054 Excelsior
Blvd., Minneapolis 16, Minn.

STEREO DYNAMIC HEADPHONES, Type
A. 7-0z. unit has vinyl-covered ear cushions, re-
placeable parts. Frequency range 20-17,000 cycles,
impedance 8 ohms per channel.—R-Columbia
Products Co., 2008 St. Johns Ave., Highland Park,
1.

PRINTED-CIRCUIT RADIO KIT, model
KB-150. Easy-to-read layout data for each compo-
nent, cabinet and built-in antenna. Kit AS-533;

live tubes for above radio.—Olson Electronics,
Ine., 260 S. Forge St., Akron 8, Ohio.

CB RADIO, kit MW-33 Marine. For marine,
fixed or mobile use. Rf stage, 5 crystal-controlled
transmit/receive channels, half-lattice cilystal filter,

variable receiver tuning of all channels, 3-way
power supply (6 or 12 vdc, 117 vac). Adjustable
squelch, automatic noise limiter. Max. allowable
input (5 watts). Built-in tuning meter. Mike, ac
and dc power cables; crystals for one channel.—
Heath Co., Benton Harbor, Mich.

CB FILTER, model CB-T. Suppresses second
harmonic generated by CB transmitters. Multisec-
tion filter circuit; 30-db attenuation of signals

iz sang

Firem

above 28 mc, insertion loss ! db. Special input
and output tuning trimmers for exact matching of
transmitter to antenna.—Guvin Instruments, Inc.,
Depot Square & Division St., Somerville, N. J. EnD

All specifications are from
manufacturers’ data

RADIO-ELECTRONICS
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RCA WV-98C (K)
Senior VoltOhmyst _K_l__t

P

o

OTHER OUTSTANDING RCA KIT VALUES

RCA VOLTOHMYST® KIT
WV-77E(K) Only $29.95*

Famous VoltOhmyst® quality and performance
at a low price! Special test features include:
separate 1.5-volt rms and 4-volt peak-to-peak
scales for accurate low AC measurements.
Measures AC and DC voltages to 1500 volts,
resistances from 0.2 ohm to 1,000 megohms.
Complete with ultra-slim probes, long flexible
leads, special holder on handle to store leads.

RCA WV-T7E available factory-wired and
calibrated: $43.95*

Call your Authorized
RCA Test Equipment Distributor

1963

MEASURES: ;

NEW ADDED FEATURES —NEN LOW COST
The Famous RCA

SENIOR
VOLTOHMYST

NOW AVAILABLE AS A KIT
FOR ONLY $57.95*

Addec features for extra versatility. An improved kit ver-
sion of the famous RCA SENIOR VOLTOHMYS™.
Most important new feature: a hal--volt full-scale DC
ranze for more accurate measiring o* low voitages used
in transistor circuits.
Extra plus feature:=Pre-assemb.ed, factory-teste¢ DC/AC-
OHMS probe (WG-239D) included witt every hit.
Qther deluxe features:
@ Big€l2"” meter—one of the most rezdable ever cesigned
inic a VTVM—el2ctronically protected against burnout
o Color-coded scales diffe-entiate
peak-tc-peak ard rms reacings
® *3% accuracy full-sczle on both
AC and D€ measurements.
® Less thar 1% wracking errer

@ Prec sicn rultiplier resistors accarate to *>1%
@ Rugged di2-cast aluminum case wih leather handle
@ Brushed aluminum contro! panel with etzbed markings

AC voltages 10.1 to 4200 voits peak-to-peak and J.1 to 1300 volts rms)
DC voltages (0.005 to 1500)
Resistances (0.2 ohms to 1,00 megohns)

RCA Senior VoltGhmyst WY-98C, also available factory-wired and calibrat2d, $79.50*

®

RCA SUPER-PORTABLE
OSCILLOSCOPE

KIT WO-33A(K) Only $79.95*

RCA WV-38A(K)
VOLT-OHM-MILLIAMMETER KIT

only $29.95"

The V-O-M with the extras! « 0.25-volt and
1.0-volt DC ranges + Big easy-to-read 5% "
meter « Non-breakable sealed plastic case—
no glass to crack or shatter » Jacks located
below switches to keep leads out of the way -
Spring clips on handle to hold leads - Attrac-
tive, scuff resistant, rugged carrying case,

Now in kit form. A 'scope you can carry any-
where ! Rugged and compact, yet weighs only
14 pounds. Just right for in-the-home and shop
troubleshooting and servicing of black-and-
white and coler TV, radio, hi-fi components,
tape recorders, etc. Ample gain and band-
width for the toughest jobs. Scaled graph
screen and internal calibrating voltage source

only $4.95* extra.

RCA WV-38A available factory-wired and
calibrated: $43.95*

for direct reading of peak-to-peak voltage.

RCA WQ-33A available factory-wired and
calibrated: $129.95*

RCA ELECTRON TUBE DIViISION, HARRISON, N.J.

The Most Trusted Name in Electronics

www americanradiohistorv com

*User Price (Optional)
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BECOME A RADIO TECHNICIAN

for only $26.95

BUILD2ORADIO

CIRCUITS AT HOME

with the New Progressive

RADIO "EDU-KIT"®
All Guaranteed to Work!

PRACTICAL only

RCA 6-BX-5

Every so often one of these radios comes in with the
complaint of short A-batiery life—the customer usually com-
plains that you’ve been selling her old batteries. Excessive
leakage in filter capacitor section C7-c is usually the real
cause. To check for leakage, turn the set off and insert a
= milliammeter in series with the battery. Be sure that the line
TRAINING ELECTRONICS | cord plug is inserted in the function switch for battery oper-

|
I
|
|
|
|
|
|

NOW INCLUDES
* 12 RECEIVERS

: gQTRcv:vglgEErrESRATOR — LEC::O'fIL::es;‘“Rc;i;m | ation. Under these conditions, battery current should be less
* AMPLIFIER e e than 50pa. If current reading is higher, replace the filter.—
% SIGNAL TRACER Tools needed C.S. Lawrence
* SIGNAL INJECTOR % Senoot tnaunies amvited” * | | |
* CODE OSCILLATOR * Attractively Gift Packed Waterman 3-Inch Scope
3 RA [ Complaint: Intermittent vertical amplifier in a Signal
_SET OF TOOL ;%%ip ! ESTER R1 Corps BC-1060A.
p RADIO B: CONSULTATION SERVIC ; Cure: Replace R51 (common screen resistor for 6SJ7’s)
RADIO 800K COOK & FCC AMATEUR LICENSE TRAININ | See Fig. 1.

DISCO ARD : 6547 (2

E—

WHAT THE ''EDU-KIT'* OFFERS YOU

The ‘‘Edu-Kit'’ offers you an outstanding PRACTICAL HOME RADIO COURSE at
a rock-battom price. Our kit is designed to train Radio & Electronics Technicians,
making use of the most modern methods of home training. You will learn radio
theory, construction, servicing, basic Hi-Fi and TV repairs, code, FCC amateur
license requirements.

You will learn how to identify radio symbols, how to read and interpret sche-
matics, how to mount and lay out radio parts, how ta wire and solder, how to operate
electronic equipment, how to build radios. Today it is no longer necessary to spend
hundreds of dollars for a radio course. You will receive a basic education in radia,
worth many times the small price you pay, only $26.95 camplete.

THE KIT FOR EVERYONE

The Progressive Radio ‘'Edu-Kit'' was specifically prepared for any person who

has a desire to learn Radio. The ‘'Edu-Kit'’ has been used successfully by young,
and old in all parts of the world, by many Radio Schools and Clubs in this country

and abroad. It is used for training and rehabilitation of Armed Forces Personnel
and Veterans throughout the world.

. The Progressive Radio ‘‘Edu-Kit’’ requires no instructar. All instructions are
included, Every step is carefully explained. You cannot make a mistake,

PROGRESSIVE TEACHING METHOD
The Progressive Radio ‘‘Edu-Kit'' is the foremost educational radio kit in the
world, and is universaily accepted as the standard in the field of elcctronics training,
The ‘‘Edu-Kit'' uses the modern educational principle of ‘‘Learn by Doing.'*
Therefore, you will construct radio circuits, perfarm jobs and conduct experiments
to illustrate the principles which you learn. F '
ou begin by examining the various radio parts included_in the ‘‘Edu-Kit."' You 19.
then learn the function, theory and wiring of these parts. Then you build a simple
radio. With this first set, you will enjoy listening to regutar broadcast stations,

learn theory, practice testing and troubleshooting. Then you build a more ad- T . - 1
vanced rad?:). learn dmore advanced theory and tec:m'i:’ques. ('s’radualtly, ‘i_n a pro- CO/”pl(ll”f. Hazy fOCUS, fOCUS contl()l nOt Worl\lng'
gressive manner, and at your own rate. you will find yourself constructing more 3 H
Jdvanced multi-tube radio circuits, and doing work like a professional Radio Vtvm checks everylhmg OK.

echnician.

Included in_the ‘'Edu-Kit’’ course are twenty Receiver, Transmitter. Code Oscil.
lator, Signal Tracer, Signal Injector, Square Wave Generator and Amplifier circuits. PWR TRANS

These are not unprofessional ‘‘breadboard®’ experiments, but genuine radio circuits,

constructed by means of prafessional wiring and soldering on metal chassis, plus the - =
new method of radio construction known as ''Printed Circuitry.’’ These circuits >
operate on ycur regutar AC or DC house current. . ) 17 VAC
In order to provide a thorough, weli-integrated and easity-learned radio course, a
the “Edu-Kit' includes practical work as well as theory; troubleshooting in addi- 2x2
tion to construction; training for all, whether your purpose in learning radio be —_
for hobby, business or job: progressively-arranged material, ranging from simple
f;'ym&"'s to well-advanced kopics”i'r(\ Hi-Fi and TV. Your studics will be further aided 10K 100K TO FOCUS &
Uiz materials an our well-known onsu lon ervice,
THE "EDU-KIT'' IS COMPLETE 2 Vv VYYTTTTTINTENSITY CKT
You will receive all parts and instruetions necessary to build 20 different radio - ~
and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube N ~5/2KV
sockets, variable, electrolytic, mica, ceramic and paper dielectric condensers, resis- I
tors, tie strips, colls, hardware, tubing, punched metal chassis, Instruction Man. =
vals, hookup wire, solder, selenium rectitiers, volume controls, switches, knobs, etc, . =
;!N 3ddition, you receive Printed Circuit materials, Including Printed Circuit chas. Flg.z
Sty opecial tube sockets, hardware and instructions. You also receive a_ useful set
Blocirenid, Proiter ongl S gdering lran, 3ns seipoered Byranyc e & - ~
BLosive Coder Oxciliator, in _a“édi’m,\?“t'§°m'le"°;‘.‘cf'é..tip§ ?Sé.ia:n‘s:a..d“m,sy;,s for Cure: C43, an 0.5 uf, 2,000-volt capacitor was inter-
' ur 1 S t L} i i servicin W . .
the 'Progressive” Signal ‘Tracar and “the Pragrsssive Sianai- tnjeceor. and & High mittent. It let through enough ripple to blur the spot and
»ciehst{agl‘xin:eo?ngsqpmxl Bosr, wEvorything is yours to !‘“‘?-] o airedhseveral . .
ets’ for my friends, nor?da'r’vwd'e' m:rt\zrytfu"ryr:ecﬂnE’:i’d-:i’t""esﬁaid for ai‘;gelr?:’| was ready trace (See Flg 2).—C(l]7[)(lel t Pierre
0_spend $240 for a Course, but | found your ad and sent for your Kit.'’
UNCONDITIONAL MONEY-BACK GUARANTEE Motorola Chassis Ts_544
vi‘;l:]?;llasPrsog"roslsive Jfadio CEAU-Kit!! has been sold to many thousands of indi. . ) . . .
is recobnized intornationally g the  idenl vadie eovrie. oughout the world. | The set came in with a smeared picture. Circuit checks
sp::is:o::lcvro"doans\aggqltir;i Progressive Radio !'Edu-Kit'' is now avaitable in | d h ]t‘ l { After carefu]l CheCk-
retthis,understood and agrecd that shoutd the Progressive Radio "/Edu.Kit” be revealed that agc voltage was low, too. y
i e CKits'? ) x o 5 . . [
Shase price will'bo refunded in full, without auibble or Auestiomy afd without ing the video output circuit, we found that the 5,600-ohm
o hi it ; S 00 o000 (o 1 g g o) o ’ i i
li}s‘l'rf;:.::;r;:\y(J;:“rf;:'og;\-;neo’r\!/i:‘vehtc"h'Q::‘ogr,r“eg‘lsicvei§ dEudeu :f)"isgs r:u“ncco;;isti:::a?e?ngihsr{:;:%z S5-watt reSlStOI: (Rl _6) in the 12BY7’s plate CerU‘lt was open.
ards. nd 1000, adhcronce o its Gneondiitonar Mooy Back Hestiotss. SEnd We replaced it with a new 5,600-ohm 5-watt unit to restore
result, we do not have a single dissatisfied customer throughout the entire N
worla normal operation.—M. L. Leonard
r ORDER FROM AD—RECEIVE FREE BONUS RESISTOR AND 1 Battery Life-Test Circuit
| CONDENSER I(1TS WORTH $7.00 | : .
| O Send: “'edu-kit" Postpaid. 1 enclose full payment of $26.95. | Some recent models of Motorola transistor radios have
O Send !‘Edu-Kit'* €.0.D. | will pay $26.95 plus postage. s 3 i
| B B S AC O W RTHT g R L I | a little pushbutton switch on the front panel that lets the
Name....vooer.. I | user check for weak batteries. Spotting the batterics before
| Address: : they are completely dead makes it possible to get new ones
| Progressive “EDU-Kﬁ‘S" Inc Dest. 26 | before the set becomes.complelely inoperative. ' )
LLrogressive TOU-RIS Ine. SN 7T 5| The pushbutton is a spst momentary-contact switch in

86 RADIO-ELECTRONICS

www americanradiohistorv com


www.americanradiohistory.com

S‘I 00

$15.00 RADIO PARTS ".IACK-
POT’* handy assortment

20—ASST. ROTARY SWITCHES
all popular types over $20 value

1—L8 SPOOL ROSIN CORE
SOLDER 40/60 ..

WEBSTER STEREO CARTRIDGE
#80-2, standard for all pickups

6—TV ALIGNMENT TOOLS

7—TRANS. RADIO BATTERIES
9 volt, same as Eveready #216

1—-EMERGENCY AUTO LAMP
Red dome blinker, incl BatterY

—6" x 9 OVAL PM SPEAK-

ER (one to a customer) .

1-5’" PM SPEAKER

Alnico #5 magnet .

1—-4°" PM SPEAKER
Alnico #5 magnet ..

1212 PM SPEAKER

small but mighty in tone......
3—AUDIO OQUTPUT TRANS-
FORMERS 50L6 type
3—AUDIO OUTPUT TRANS.-
FORMERS 6K6 or 6V6 type ..

3—I.F. COIL TRANSFORM-
ERS 456kc, most popular type

15—-RADIO OSCILLATOR
COILS standard 456

3—LF. CoIlL TRANSFORM-
ERS 10.7mc for FM ..

2—G.E. #RTL-143 LF. COIL
TRNSFRMRS 456ke w/flange .

3—1.LF. COIL TYRANSFORM-
ERS 262ke for Auto Radios ...

4—OVAL LOOP ANTENNAS

assorted popular sizes ... .....

3—-LOOPSTICK ANTENNAS
hi-gain, ferrite, adjustable

3-1, MEG VOLUME CON-
TROLS with switch, 37 shaft . .

5—ASST. 4 WATT WIRE.
WOUND CONTROLS
10 — ASSORTED VOLUME
CONTROLS less switch ...

5—ASSORTED VOLUME CON-
TROLS with switeh .

3—SPEAKER CABINETS for
2 1/2% Lo 3 spkr, all purpose. .

5—12 MEG VOLUME CON-
TROLS less switch ..........

10—SURE-GRIP AI.I.IGA'I'OR
CLIPS 27 plated . ..........

10—SETS PHONO PLUGS &
PIN JACKS RCA type

20—ASST. PILOT LIGHTS
#44, 46, 47, 51, ete. ... . 3

50—ASSORTED TERMINAI.
STRIPS 1, 2, 3, 4 lugs ..

100°'—FINEST NYLON DIAL
CORD best size, .028 gauge .

50—ASST. RADIO KNOBS

screw and push-on types

25—ASST. CLOCK RADIO
KNQOBRBS in colors ..........

25—ASSORTED PRINTED CIR-
CUIT SOCKETS best types ..
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100—ASSORTED V2
RESISTORS some In 5%

70 — ASSORTED 1
RESISTORS some in 5%

35 — ASSORTED 2 WATT $
RESISTORS some in 5%

20-—-ASST. DIODE CRYSTALS $1

fine assortment. Latest types

2--SYLVANIA EPOXY SILI- 1
CON RECTIFIERS 750ma-400 piv

WATT $1

WATT 31

20 — ASS‘TED WIREWOUND 51
RES]STQRS 5, 10, 20 watt ..
10 — ASST, RADIO ELEC. $1
TROLYTIC CONDENSERS ...
5—ASST. TV ELECTROLYTIC 51
CONDENSERS . ...........
50—ASST MOLDED CON- S1
DENSERS short leads .......
20--GOODALL TUBULAR $1

CONDENSERS -047-600v .. ..
30—MICAMOLD ASST TUBU- $1
LAR COND. molded steatite ..
300—ASST. 12 W RESISTORS 51
Top Brand, Short leads, excellent

106’ ELECTRIC LINE CORDS 51
with plug

4-50° SPOOLS HOOK- UP
WIRE 4 different colors ...

50—STRIPS ASSORTED SPA- 51
GHETTI handy sizes

100 — ASSORTED RUBBER 51
GROMMETS best slzes

200°'—BUSS WIRE #20 tinned 51

for hookups, special circuits, etc.

250—ASST. SOLDERING LUGS $1

best types and sizes ..

250—ASST. SELF TAPPING 51
SCREWS #6, #8, ete. .......
150—ASST. 6/32 SCREWS $1
and 150 6/32 HEX NUTS .. ..
150—ASST. 8/32 SCREWS $1
and 150—8/32 HEX NUTS ..
150—6/32 HEX NUTS $1
and 150—8/32 HEX NUTS . ..
8—ASST. LUCITE CASES 51
hinged cover, handy for parts
4—TOGGLE SWITCHES 51
SPST, SPDT, DPST, DPDT _

10-ASSORTED SLIDE 51
SWITCHES SPST, DPDT, etc. .

100—ASST RUBBER & FELTY 51
FEET FOR CABINETS best sizes

50— IOOK ‘/2 WATT RESIS-
TORS 10% ......

50—470K
TORS 10%

50—ASST. MICA CONDENS- 51

ERS some in 5%

Va WA'I"I' RESIS- 51

50—ASST. DISC CERAMIC 51
CONDENSERS popular numbers

25—ASSORTED MICA 'I'RIM- 51
MER CONDENSERS - - -

3—SELENIUM RECTIFIERS 51
2—65ma and 1—75ma ......
2—SELENIUM RECTIFIERS 51
1—100 ma and 1—250 ma ..
2—-SELENIUM RECTIFIERS $1
1—65ma and 1—450ma .....

0
0
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$15.00 TELEVISION PARTS $1
“JACKPOT'' best buy ever ..

90° TV DEFLECTION YOKE 51
wired network, schematic diag.

90° FLYBACK TRANSFORMER $1
schematic shows many uses ...

70° TV DEFLECTION YOKE 51
wired network, long leads ...
50—ASSORTED TV  COILS $1
I.F. video, sound, ratio, etc. ..

1—510 INDOOR TV ANIEN- $1
NA hi-gain, 3 section, tiltproof
5—TV CHEATER CORDS 51
with hoth plugs .
3—ELECTROLYTIC CONDEN- $1
SERS 50/30-150v ..........
100'—TWIN TV LEAD-IN 51

WIRE 300 ohm, heavy duty

50° — FLAT 4-CONDUCTOR 51
WIRE many purposes

20—ASSORTED TV KNOBS 51
ESCUTCHEONS etc. $20 value

6—ASSORTED STANDARD 51
TUNER UHF STRIPS

10—ASSORTED STANDARD $1
TUNER VHF STRIPS - -

100—ASST. CERAMIC CON- $1
DENSERS some in 585 .......

2—TV  VERTICAL OUTPUT 51
TRANSFORMERS 16 to 1 ratio

20—ASSORTED GRID CAPS $1
for 1B3, 1X2, 6BG6, 6BQ6, etc.

20—WIREWOUND RESISTORS $1
15K—1Q¢ watts .............

20-WIREWOUND RESISTORS § 1

40 ohms-—10 watts .

2—RATIO DETECTOR COILS 51

4.5mec or 10.7mc

2—TV SOUND 1.F. COILS 51
4.5me or 21.2me ... ...l
2—SOUND DISCRIMINA'IOR $1

COILS 4.5mc or 10.7me

50—ASSORTED TV PEAKING 51
COILS all popular types ....

4—ASST. TV ION TRAPS 51

for all type TV Receivers ...

10—-TV PICTURE TUBE SOCK- 51
ETS wired with 207 leads ...

5-TV HI-VOLT ANODE 51
LEADS 207 length . .........
10—DIODE CRYSTALS 1N34 . 51

10—ASST. DIODE CRYSTALS
5—1N60 and 5—1N64

3—SILICON RECTIFIERS 51
Top Hat 500ma-400 PIV ....

50'—INSULATED  SHIELDED $1
WIRE #20 braided metal Jacket

32'—TEST PROD WIRE 51
deluxe gquality, red or black ..
50'—HI-VOLTAGE WIRE 51
for TV, special circuits, ete... .

STANDARD BRAND TUBES
B3, 1X2,

(174 5U4, 5Y3,
6AC7, 6AUG, 6AX4, 6CBE. 6067 6]6

12AT7, 12AU7,
..... Each Tube Tube 51

TELEPHONE COrtland 7-2359

www americanradiohistorv.com

BUYS more at BROOKS

You can PROVE to yourself why ¢“BROOKS’” OFFERS the BEST BUYS at LOWEST PRICES
SEND YOUR ORDER ToDAY—10% off + Free Gift on orders of $10 & Over (ON DOLLAR BUYS)

S‘I 00

MARKET SCOOP COLUMN

100

L

00o0oo0ooOooo0ooO0oo00 ooob bo ooboOoboOoooOod

ANDY WAY TO ORDER—Simply pencil mark items wanted in squares and enclose with money order or check—You
these Offers for re-orders. ON SMALL ORDERS—Include stamps for postage, excess refunded—LARGER ORDERS shipped express charges collec
'SAME DAY DELIVERY . . . SCIENTIFIC PACKING for minimum shipping cost.
FACTORY OR JOBBER CLOSE-OUTS WANTED. If you have the merchandise, we have the cash—N
uantity too large. Phone or write today. Cash waiting

BROOKS RADIO & TV CORP., 84 Vesey St., pept. A, New York 7, N.Y.

100—PRECISION RESISTORS 51
asst. list price $50.00 less 98%

2—IBMCOMPUTORSECTIONS 51
loaded with valuable parts ...
1

3—IBM 2516 TUBES
1000—ASST. HARDWARE KIT 51
screws, nuts, washers, rivets, ete.

1000—SOLID BRASS SCREWS 51
#2/56, 3/8” long, flat head ..

1000—BLACK NICKEL SCREWS $1
#6/40, 1/2% long, fillister head

100’—STANDARD ZIP CORD 51

2 conductor #18 white or brown

100°—MINIATURE ZIP CORD $1

2 conductor, serves 101 uses ..

50—G.E. FLASHLIGHT BULBS $1
#PR.9, 2.7 volts, 15a

50—PILOT LIGHT SOCKETS 51
bayonet type, wired .........
20—BALL POINT PENS $1
Retractable, assorted colors ...

10—BALL POINT PEN FILLERS 51
biack fingline for drafting and

offset, fits 95% of all pens made

1—-HEARING AID AMPLIFIER $1
inel 3 Tubes, Mike, Ete. (as is)

1—CHAPT ZU DI MITZIA 51
“JACKPOT’’ double your moncy
back if not entirely satisfied

3—3" RECORDER TAPES
quality acetate, 150 feet .....

10—3"” RECORDER TAPE REELS 51

1—-5Q. YARD GRILLE CLOTH S1

most popular brown & gold design

500'—CHOICE HOOKUP WIRE $1
asst colors cut in handy lengths
some stripped and tinned

100—ASST TUBULAR CON- 51
DENSERS. .001 to .47 to 600v

100—-RADIO & TV SOCKEYS $1
asst 7 pin, 8 pin and 8 pin ...
1

T100—ASSORTED FUSES
3AG and other popular sizes ..
300—CERAMIC CONDENSERS S
Erie, tubular, 300 mmi—500v
10-ASSORTED TUBES 51

Radio, Television and Industrial

20—RCA #954 TUBES
1

3—STANDARD 35W4 TUBES 51

10—RCA #1218 TUBES
3—STANDARD 12AT6 TUBES 51
5—RCA #1U4 TUBES 51
also serves as a 1T4 Tube . ...

COMMODORE 5-TUBE RADIO 56
AC.DC, complete ready to Pplay

GLOBAL 6-TRANSISTOR RA- $9
DiQO Complete ready to play ..
14

£

GLOBAL 9-TRANSISTOR
RADI1OComplete ready to play

will receive a new copy o
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Superior’'s New Model 820

TUBE TESTER

TESTS ALL MODERN TUBES
INCLUDING THE NEW

¥ NOVARS
¥ NUVISTORS

»” 10 PINS
12 PIN
COMPACTRONS

Employs new improved emission circuit.

Tests over 850 tube types.

Tests 0Z4 and other gas filled tubes.

Employs new 4” meter with sealed air-damping
chamber resulting in accurate vibrationless readings.

Use of 26 sockets permits testing all popular tube types.
Dual Scale meter permits testing of low current tubes.

7 and 9 pin straighteners mounted on panel.

All sections of multi-element tubes tested simultaneously.
Ultra-sensitive leakage test circuit will indicate

leakage up to 5 megohms.
$3850

SHIPPED ON APPROVAL
NO MONEY WITH ORDER — NO C. 0.D.

Try it for 15 days before you
buy. If completely satisfied
then send $5.00 and pay
balance at rate of $5.00 per
month until total price of
$38.50 (plus postage) is pald
— No Interest or Finance
Charges. Added! If not com-
pletely satisfied, return to
us, no explanation necessary.

MOSS ELECTRONIC, IN
DEPT. D-961, 3849 Tenth Ave., New York 34, N.Y.

Please rush Model 820. If satisfactory, I will pa
on terms specified. Otherwise I will return llaesfe'ry

Name.

Addres:
City.

Zone. State

All prices net, F.O.B., N.Y.C.

fm————————————

“Messenger” CB Transceivers...rated
BEST in Nation by Electronic
Distributor Salesmen*

*New impartial survey by leading electronic magazine shows
Johnson '"Messenger’” Transceivers rated “BEST''—BEST BY
NEARLY 50% OVER SECOND CHOICE BRAND.

4 feature-packed ‘“Messengers’ ... and

Mobile or Base Statnons-——performance proved
Vikin
Punc
ciency design makes full use of maximum legal
power. Excellent recelver sensitivity and selectivity.
Automatic **squelch’’
coverage—easy to install anywhere!

Tone Alert—37 tone selective call system mutes
speakers until one unit calls another—then auto.
matically your statlons receive audio note and. indi-
cator llght flashes *“On

e

Manufacturers of the world's most widely used personal communications transmitters.

88

Selective Call System outperform everything!

Compact, Hand-Held—100 milliwatt or 1 watt “Personal Messen-
gers''. Rugged and reliable—11 transistors, 4 diodes! Twice the
sensitivity and 40% more range than similar units with conventional
circuitry—more ocutput than similar units with same rated inputs'

‘““Messenger’” and new ‘‘Messenger Two'’.
es your signal across the miles—high effi-

control—5 or 10 channel

1 E F. Jl]HNS[]N [Z[]

NEW! 4-color
BROCHURE—write

for your free copy! 2502 10th Ave. S.W., Waseca, Minnesota

"""ﬁ Please rush *Messenger'’ details to:
’ A\ NAME
m-‘;
. -k\\ ADDRESS___
’ A cITY STATE

2SA72
0sC

zlox 27k

.0l
L 18K 1

= J—s.ev

the oscillator base circuit. When it is depressed, it adds an
18,000-ohm resistor in parallel with the oscillator’s 10,000-
ohm base resistor. As long as the batteries are good, de-
pressing the button has no effect. But when the batteries are
weak, the oscillator stops and the radio does not operate,
indicating it is time for new batteries. Trying this on other
sets might give you a chance to recommend fresh batteries.
—Warren Roy

Muntz/Standard Coil

A Muntz set with a Standard Coil cascode tuner (6BQ7
and 6J6) lost channels 2, 4 and 5. All the others came in fine.
Antenna and lead-in checked OK. No opens, no obvious
troubles.

Replacing the 6BQ7 cured the trouble. It seems that it is
tougher to get the lower channels through the tuner than the
higher ones. A weak tube can often kill performance.—N. B.
Brubaker

Disturbance Test Transistor Radio
Simply connect one end of a 100,000-ohm resistor to
the ungrounded side of the radio’s battery. Touch the free
end to the base of each transistor in turn from output back
to input. If the stage and all following stages are good, you’ll

100K HOOK-UP_WIRE
PROBE RESISTOR
ALLIGATOR
\ SOLDERED CLIP CONNECTS
TOUCH EACH TRANSISTOR ;% gNOeFRounoso
BASE IN TURN
BATTERY

hear a click. If not, you know where to look for the trouble.

If you get clicks all the way back to the antenna, but
the set still won’t work, the local oscillator is probably not
working. Check for rf across its tank with a vtvm and an
rf probe—E. L. Deschambault

Norelco Continental 400 Recorder

Slow rewind on these machines can be cured by making
the felt disc beneath the right hand turntable the same diame-
ter as the left one. This will increase the clutch action between
drive wheel and turntable.

Incidentally, the erase head on this machine is suscep-
tible to damage from many commercial head cleaners. The
safest and simplest way to clean the head is to use alcohol
or methylated spirits applied with Q-Tips. Use one end of the
tip to apply cleaner and the other to polish the head bright.
—David A. Hall

“4Grip Cream’” Cures Phono Slippage

The usual way to repair slipping phonograph motors
and drives is to replace drive wheels, idler wheels, etc. There
are times, though, when replacement does not cure the slip-
ping. Neither does increasing spring tension, even if adjust-

| ments are possible. Then, too, in many cases the proper size

|

wheels may not be available.

A simple and effective cure for this slippage is to go to
the nearest bowling alley and buy a small jar of “grip cream”.
This is a preparation used by many bowlers to help them
get a firmer grip and better control of their bowling ball.
Apply a small amount of this grip cream to all rubber parts
of the drive and idler wheels. Caution: use this cream very

RADIO-ELECTRONICS
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sparingly! If too much is applied, it can cause the wheels to
stick together enough so that the motor will not start.

After this cream is applied, run the phono motor for a
while to distribute an even coating on all parts. Set the motor
and drive assembly aside for a day, and then try it once
more. The motor should start readily. If not, too much of
the cream has been applied.

This grip cream can also be used on slipping dial drive
cords, and other devices, to increase friction.—Bernhardt J.
Litke

Emerson 844 Portable Radio

This transistor radio motorboated badly, but installing
a new triple-section filter capacitor did not help. Extra filter-

ing made some difference, but did not eliminate the trouble. |

I finally solved the puzzler by putting in separate single-
unit capacitors instead of the multiple one used originally.
The audio driver bypass shared the same can with the power
filter, and coupling between sections caused feedback and
motorboating.—Charles Andrews

Philco H-1716, H-1814, H-1816 phonos

These stereo phonographs use two 6BQ5’s in push-pull
for each channel. The four 6BQS5 cathodes have a common
75-ohm bias resistor, They fail rather often, but a simple

modification extends their life. Add individual resistors to |

supply partial bias as shown. The resistors are not critical—
any standard value from 56 to 82 ohms, 2 watt, will do.
—A. von Zook

Screen Resistor and Width Trouble

Most TV sets obtain the screen voltage for the hori-
zontal output tube through a dropping resistor from the
B-plus supply. A decrease in the value of the screen resistor
incrcases the width because of the increased voltage on the
screen. But in cases where the screen resistor is connected
to the boosted B-plus, the problem is different.

In several sets where the complaint was insufficient
width, with low voltage readings at the boosted B-plus points,
the screen voltage still measured normal. After many hours
of wasted time, the value of the screen resistor was checked
and was about 3,000 ohms low. Replacing the screen re-
sistor raised the boosted B-plus and cured the width trou-
bles. The screen voltage still did not increase.—George P.
Oberto

RCA 7-BT-9, 7-BT-10
The type 235 transistor used as the converter in these
transistor sets is no longer available. As a replacement, use
the 2N212. When the 235 is replaced with a 2N212, realign
the radio for maximum performances.—W. C. Warren END

JUNE, 1963

master mathematics
at home

learn more.,.learn faster...learn better
through bona fide programmed learning

BASIC MATHEMATICS « WHOLE NUMBERS AND NUMERALS

* ALGEBRA | « ALGEBRA Il « PLANE GEOMETRY o SOLID GEOM-

ETRY o THE LANGUAGE OF ALGEBRA ¢ TRIGONOMETRY o

ANALYTIC TRIGONOMETRY » INTRODUCTORY CALCULUS | & Il

* MANAGEMENT DECISION MAKING « VERBAL PROBLEMS o

INTRODUCTION TO SETS, INEQUALITIES AND FUNCTIONS
* DESCRIPTIVE STATISTICS

exclusive with

Britannica & Schools

A MEMBER OF THE ENCYCLOPAEDIA BRITANNICA FAMILY

These 14 courses—developed by a group of skilled, care-
fully trained specialists in the fields of home study and
mathematics—are offered by Britannica Schools in Pro-
grammed Learning format together with individualized,
home-study guidance.

What is Programmed Learning? Considered by many edu-
cators as the finest way to teach mathematics that has
been discovered, Programmed Learning is the technique
used in teaching machines. Programmed Learning course
material is presented in small, sequential segments, or
‘frames,’’ each containing 1) a single piece of informa-
tion closely related to the information preceding it; 2) a
question to test your understanding of the information;

and 3) a masked, correct answer. When you are ready to
check your response to a frame, you simply move the
mask. Thus, you proceed systematically through the
course, frame by frame, at the pace best suited to yourself.

What is Britannica Schools? A division of world-famous
Encyclopaedia Britannica family, Britannica Schools is the
first new approach to learning at home in 50 years, be-
cause it is the first, and, to date, the only home study
institution that offers courses utilizing Programmed Learn-
ing techniques. As a Britannica Schools enrollee, you also
have your own, individual instructor who—through phased
examinations and correspondence—reviews your progress,
checks your grasp and retention of sections of the course
material, and insures your complete mastery of the subject.

BRITANNICA SCHOOLS Dept. RE-1
Division of Encyclopaedia Britannica Press. Inc.
14 East Jackson Boulevard, Chicago 4, lllinois

Forfulldetailson any
Britannica Schools Please send me full details on the course(s) | have
checked. | understand there is no cbligation.

course in mathema 0
H (] Basic Mathematics Analytic Trigonometry
tics, fill out and send ] whole Numbers And [ Introductory Calculus
us the coupon, today. Numerals 1 &1t
PRI [] Algebra | [] Management Decision
No obligation. SOLD {7 Algebra 11 Making
ONLY THROUGH Plane Geometry [ verbal Problems
THE MAIL [] Solid Geometry [ Introduction To Sets,
. {J The Language Of Inequalities And
Algebra Functions
[3 Trigonometry [] Descriptive Statistics

Address_. = —
City

Age_ .. Occupation______

Zone.__State______
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1962-63
TV Replacements

Lead Stancor’s

Stancor exact replacement transtormers for 1962
and 1963 television sets are now available from vour
distributor. For the first time in the history of the
transformer replacement market, parts are in stock
for scts the dealers are selling today. These brand-
new units are among the more than 90 yokes,
flybacks, powers, and vertical output transformers
added to the Stancor line so far this year.

You can rely on him . . . and on

This 1963 Stancor Parade of
Parts dramatizes our continuing
program of providing an exact
replacementtransformer for your
every need, available through
your electronic parts distributor,

STANCOR

ELECTRONICS, INC.
3501F W. Addison, Chicago 18, IIl.

Where can you buy modern, hand-
somely clothbound books on servicing,
° test instruments, shop practice and
electronictheory forlessthan 67 cents?

® ON PAGE 79.

90
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New NARDA Chapter

An Ohio chapter of the National
Appliance & Radio-TV Dealers Associa-
tion, consisting of some 200 members,
has been established, according to Jules
Steinberg, NARDA executive vice pres-
ident.

President of the Ohio chapter,
which includes members from several
previously established local chapters in
the state, is Charles D. Grove, of Alli-

i ance. Ohio.

A second meeting is scheduled for
late June.

TESA Miami Officers

Miami—Apparently well satisfied
with his first one-year term as president,
TESA Miami re-elected Sam Kessler to
head the organization for another year.
Retained as first vice president (also a
second term) is Robert Seymour. Other
officers: second vice president, Julio
Sera: recording secretary, Jack Norris;
corresponding secretary, Daniel Prowl-
er; treasurer (fifth term). Charles W.
Minter.

Alameda County TRA

Alameda, Calif.—Allan D. Craw-
ford of EI Cerrito succeeded Lewis E.
Hall as president of the Alameda County
Television & Radio Association. Hall is
ACTRA’s delegate to the California
State Electronics Association Council.

Other officers include John A. Ed-
wards, first vice president; Norman W.

| James, Berkeley. second vice president;

Fred W. Rock, San Leandro, secretary,
and William R. Howard, San Leandro,
treasurer.

Tri-City TSA Elects

Seurtle—This year’s officers of the
Tri-City TV Service Association in-
clude Dick Hunt, president; Jim Davis,
vice president; Jim May, secretary; and
Oscar Schornhorst, treasurer. Trustees
are Wes Stordahl, Carl Dubois and
Mylo Candee.

New NATESA Affiliate
In Quincy, Il
A NATESA Charter was presented
to TESA-Quincy (Illinois) recently, by
Lyle Green, East Central vice president
of NATESA. Vincent J. Lutz, TESA—-
St. Louis NATESA director and past
NATESA president, and Sam Maksi-
muk, NATESA director from Chicago-
TESA, spoke at the meeting.

RADIO-ELECTRONICS
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Harold W. Hillerts is president of
the Quincy group, and William R. Mor-
rison is NATESA director.

School of Service

Indianapolis—The Indiana Elec-
tronic Service Association and the Tele-
vision Service Association of Ohio will
sponsor jointly the 1963 School of Serv-
ice Business Management. The sessions
will be held June 4 and S at the Hotel
Van Orman, Fort Wayne, Ind.

The school is intended for the one-,
two- or three-man shop—backbones of
the service industry. Participating shops
are being asked to send in actual profit-
and-loss statements for 1962, so that in-
structors and students can work with
real figures and convincing examples.

Also sought is information about
unusual business features—advertising
methods, rental programs, contract serv-
ice programs, trade-in deals, and any
other successful proccdure worth shar-

ing.
Licensing Closer in Indiana?

Indianapolis—TV service licensing
in Indiana came closer to reality early

this year. On one day, between 120 and |

150 service technicians from all over the
state poured into the State Capitol to
speak their minds about licensing. Of
them, 60 testified before a (State) House
Judiciary Committee public hearing in
favor of the measure. Not one person at
the hearing spoke against the bill.
“Licensing of the TV service in-
dustry by the State of Indiana is pre-
ferred by 9 out of 10 of the people
actually engaged in doing service work
in this state,” said Jay R. Schupbach of
Fort Wayne. His authority was a mail

survey made last fall in an attempt to
|

feel out attitudes to licensing.

Licensing Around the Nation

Harrisburg, Pa—The Pennsyl-
vania Federation of Television & Radio
Service Associations has called for
state-wide support from all parts of the
industry to bring about passage of a
licensing bill. The measure would create
a state board of examiners of radio and
TV service technicians.

Hartford, Conn.—A proposed bill
that would require a state license for
TV repairmen was considered at a
hearing before the general law commit-
tee at the State Capitol recently. There
was little opposition.

Under the proposal, an examining
board for the trade would be estab-
lished and the present necessity of ob-
taining licenses in the individual towns
would be eliminated.

Sacramento, Calif —While it is not
strictly a licensing move, California leg-
islators are proposing a controlling re-
striction: any person removing a TV or
radio from the owner’s home must give

JUNE, 1963

a selection
of 7 quality
macrophones
for natural,

life-lnke
tape
recordings

SONOTONE CERAMIKES

Whether you're a professional or a home recordist, there's
a Sonotone “Ceramike”’® to bring out the best in your tape
recording equipment. So sensitive they pick up all the
beauty of the original performance — so selective they
screen out unwelcome intrusions — so rugged they with-
stand almost any abuse, even accidental dropping, and con-
tinue to provide topflight performance. The heart of every
Ceramike is a rugged rubber-encased ceramic transducer
~- immune to extremes of temperature and humidity.

.7 sonotone ceramikes for tape recording

SONOTONE CERAMIKE “‘CMT-10A" MATCHED TWINS. Ideal for stereo
applications. Each set is a selected matched pair exhibiting
similar coloration, frequency response and output charac-
teristics to within = 2 db. Frequency response: 50 to 11,000
cps. Sensitivity: —~56 db =2 db. 7’ shielded cable and phone
plug. List $35.50 per pair.

SONOTONE CERAMIKE ““CMT-11A" MATCHED TWINS. Where greater
sensitivity is desired. Same specifications as CMT-10A
except—Frequency response: 80 to 9000 cps. Sensitivity:
—53 db = 2 db. List $35.50 per pair.

SONOTONE CERAMIKE “‘CM-10A.”" Natural clean reproduction over
the full audible range — 50 to 11,000 cps. Sensitivity: —56db
~— 2db. 7’ shielded cable with phone plug. List $17.50.

SONOTONE CERAMIKE “CM-11A.” Where greater sensitivity is
desired. Same specifications as CM-10A except—Frequency
response: 80 to 9000 cps. Sensitivity: 53db == 2db. List $17.50.

MATCHING TABLE STANDS. Available with 53” No. 27 thread for
floor stand mounting. List $5.00.

SONOTONE CERAMIKE *“CM-32.” Ideal low cost microphone for

tape recording. Frequency response: 80 to 9500 cps. Sensi-

tivity: —53db *+ 2db. Standard plug and phone jack.
List $12.50.

SONOTONE CERAMIKES “CM-40” & *“CM-41." Low price ceramic
mikes in high impact plastic case. Unique swing type stand
sits upright for table use. Response: 40 to 8000 cps. Sensi-
tivity —50db for both models. Model CM-41 has push-to-
talk switch. CM-40 List $9.90; CM-41 List $11.90.

Next time you’re re.ady for a tape recording session, think
of Sonotone Ceramikes and select the one that will bring
greater pleasure to you.

SONOTONE°CORPORATION

ELECTRONIC APPLICATIONS DIVISION <« ELMSFORD, N. Y.

in Canada: Atlas Radio Corp., Ltd., Toronto ¢  Cartridges < Speakers <« Tape
Heads + Microphones « Electron Tubes e+ Batteries < Hearing Aigs * Headphones

9N
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BUY DELUXE

CLOTRBOUND

GERNSBACK __———
LIBRARY

3 little steps you can take by
learning and earning with Gerns-
back Library books. Deluxe hard
covered, fully illustrated, written to
be understood.

THE OSCILLOSCOPE (revised edition)

How to use the scope in AM, FM and TV,
tests and measurements. Make your scope
work hard. Study waveforms, alignment,
tests, measurements. Full chapter on scope
experiments.

BASIC TRANSISTOR COURSE

Sure-fire way lo learn transistors, Character-
istics, audio amplifiers, detectors, AGC, if.
amplifiers, front ends, types, circuit analysis.

INDUSTRIAL ELECTRONICS MADE EASY

What industrial equipment is, how it works.
Chapte.rs on generators, counters, mainte-
nance, interference, control, switches, record-

ing, transducers, tools.
THE PIONEER ELECTRONICS

PUBLISHER

o et et = 10 DAY EXAMINATION = e e o
REMITTANCE MUST ACCOMPANY ORDER

GERNSBACK LIBRARY INC.
154 W. 14th St., New York 11, N.Y.

Enclosed is $.................... Please send me.
—BASIC TRANSISTOR COURSE $5.75

—THE OSCILLOSCOPE $5.20

—INDUSTRIAL ELECTRONICS MADE EASY $5.95

63ARE

NAME...........ccee it PP — =

ADDRESS.............conoemmrnmrrrisenereneecrres o

CITY o STATE......... =
92

GERMAN

the owner a receipt including an esti-
mate of total charges.

The estimate would be binding,
too—the repairman would have no lien
on the set when the actual charges ex-
ceed either the original estimate or a
written revision, dated and signed hy
the set owner.

Springfield, Ill.—A bill to license
radio and TV repairmen (the Electronic
Service Act) has been introduced in the
Illinois Legislature.

A technician would have to serve
for 3 years as an apprentice before ap-
plying for a liceise. An advanced elec-
tronic technician would meet the same
requirements and could also service
color TV sets. Licenses would be in effect
for 1 year and be subject to renewal.

Uhf Station Tour

Cincinnati—Ahout 75 technicians
from the greater Cincinnati area partic-
ipated recently in a tour of uhf TV sta-
tion WCET (Channel 48, Cincinnati).

| The trip was arranged by TESA.

Following a tour of the station’s
facilities, Bert Neely, general manager
of WCET, spoke about the station’s his-
tory and about some of its early financial
problems. The educational TV outlet’s
school programs are doing well now—
some 30,000 school children each week
watch the shows in classrooms.

Ted Milligin, WCET program man-
ager, spoke about adult-interest pro-
grams and pointed out the increasing
market for uhf converters in the area.

Al Mirus, TESA director, discussed
uhf converters, antennas and antenna in-
stallation. Bill Weller of Blonder-Tongue
was there also. displaying some of his
company’s uhf products.

RCA Gives TV Course
with Tubes

Harrison, N.J.—Harold Stamm,
manager of advertising and sales pro-
motion of RCA’s Electron Tube Div.,
announced that RCA is making avail-
able an eight-lesson course freec of
charge with the purchase of RCA en-
tertainment tubes. The course, part of
RCA’s Project IV program, is called a
Color TV Home Study Course. END

CB Jamboree

Four Citizens-band clubs in lowa
and South Dakota are getting together
for the “Sioux Empire Jamboree™, June
22 and 23, at Lewis and Clark Lake,
Yankton. §.D.

The participating clubs are Tri-State
Flea-Watters, Inc. of Sioux City, lowa;
Little Sioux Radio Club. Cherokee,
Iowa; Sioux Valley Radio Club, Smith-
land, lowa, and S.E.C.C.A. of Sioux
Falls, S.D. They’ll be standing by on
channels 9 and 11 at the Jamboree site.

PARTS

+* SERVICE =«
FOR ALL

RADIOS-PHONOGRAPHS
TAPE RECORDERS

EUROTECH SERVICE CO.
66-44 FOREST AVENUE
BROOKLYN 27, N.Y. HY 7-1448

Convert any television to

| BIG-SCREEN" 0SCILLOSCOPE

with minor, inexpensive changes.
Ingenious circuit. No electronic
experience needed to follow our
clearly, iilustrated plans. TECH-
S. HAMS., EXPERIMENT~
ERS, BROADCASTERS. Use
shop, sChool, lab. Any se
stze screen.

- FULL PLANS $2.
l RELCO, Dept. RE-6, Box 10563, Houston 18, Tex. |

RADIO RESEARCH INSTRUMENT CO.

AUTO-TRACK & TELEMETRY ANTENNA PEDESTALS
3 & 10 CM. SCR ARS.

. 584 AUTOTRACK RAO.
AN/TPS-1D § . PS-10 MT. FINDERS.
AN/FPN-32GCA. AN/APS-10 NAVIG. & WEATHER. |
AN/APS.15B PRECISION. AN/APQ-35B PRECISION |
AN/APS-31A SEARCH. DOZENS o

.5-1-2 MEGAWATT HIGH POWER PULSERS. |

RADIO RESEARCH INSTRUMENT CO.
Judson 8-4691

IMMEDIATE

550 Fifth Ave., New York

!
RADAR SYSTEMS & COMPONENTS/

www americanradiohistorv com

OELIVERY L

FREE Catalog

%;3 OF THE WORLD‘S FINEST
%iX ELECTRONIC GOV'T
} _SURPLUS BARGAINS

" HUNDREDS OF TOP QUALITY

ITEMS— 1teceivers, Transmitters,
Microphones, Inverters, ower Supplies,
Meters, P’hones, Antennas, Indicators,
Filters, Transformers, Amplifiers,
Headsets, Converters, Control Boxes,
Dynamotors, Test Equipment, Motors,
Blowers, Cable, Keyers, Cliokes, Hand-
sets, Switches, etc., etc. Send for Free
Catalog—Dept. RE

FAIR RADIO SALES

2133 ELIDA RD. « Box 1105 < LIMA, OHIO

You may have a Respiratory
Disease. Don't take chances.

COUGH TOO MUCH?
SHORT OF BREATH?

See your doctor, says your
s|- Christmas Seal organization,

Fix Electric Appliances That

DON'T WORK

PAYS $3 TO $5 PER HOUR

FREE BOOK tells ahout profitable spare-time or full-

time business. 400 MILLION Apbliances now in use.
Peodle need them fixed. YOU make good money doing
1l—right at nome! Kasy course trains you for top earnings.
At no exira charge you get Appliance Tester. Get FREE
Book. FREE Sample Lesson! Mail coupon now.

r 1
NATIONAL RADIO INSTITUTE, Appliance Division I
I Dept. FF3, Washingten 16, D.C.

Send Free Book, Free Appliance Repair I
| Course Lesson.
| Name .......... 5F - i - o e gkl ]
| AATIEES e - raaase . = . - eI AT |
l it AN o, eriie ] o | Zone....State............ !
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Unbreakable Plug Handle
One accidental step on the bakelite
handle of a phone plug and you have a
nice mess of broken bakelite to sweep
up. When this accident happens—don’t

fret. Just slip a plastic test-clip insulator ‘

over the plug. It will make a snug fit
and work very well, at least until you
can attach a new plug.—John A. Com-
stock

Easy-in, Easy-out tubes:

A tube or two in a chassis often
just refuses to leave its socket easily.
They have frozen in the sockets because
of oxidation on the tube pins.

Whenever we come across one of
these stubborn tubes. we struggle to get
them out, just like everyone else. But
then we coat the tube pins with a thin
layer of white petroleum jelly. On tubes
with key-way bases. we coat the key
too. We do this on every tube we re-
move for testing as well as every new
tube we use for replacement. In the fu-
ture they will be easy in and easy out.
Don’t forget the picture tube. A hard-
to-get-off socket can loosen the base
from the neck of these tubes.

The thin coating of petroleum jelly
will not cause leakage or other trouble.
—George E. Molson

Miniature Solder Pot

Some heating elements of pencil
type soldering irons are eastly converted
into a solder pot for small-pin plugs.
Enlarge the tapped hole for the tiplets
to accommodate the pin to be soldered.
Mount the element in a miniature can-
delabra-base socket flush-mounted on a
stabilizing base of large enough diam-
eter or sufficient weight to prevent tip-

|

ping. The size of the solder pot allows |

close work to be handled and, if the
work is accidentally knocked over, there

JUNE, 1963

SEND THE HANDY COU-
PON INDICATING YOUR
NEEDS

ROHN

Manvufacturing
Company

BOX 2000

PEORIA, ILLINOIS

L L
ROHN

The moet Famoue Mame in

TOWERS of ALL KINOS!

Here are the advantages you get

when you insist on pOHN TOWERS

LARGEST FULL RANGE OF TOWERS—you can get any-
thing from home TV and amateur radio towers to
heavy-duty communication and micro-wave towers.
Included are 170 foot self-supporting towers, 1,000
foot guyed towers, and “fold-over” towers. Regard-
less of your needs, ROHN can supply it.

UNQUESTIONED LEADERSHIP IN DESIGN AND MANU-
FACTURE—you get the latest in advanced tower engi-
neering. All communication towers are engineered
to EIA specifications, and are proved by thousands
of installations. No other manufacttrer 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 you.

Settle for the BEST in TOWERS —ROHN—today the
world's largest, exclusive manufacturer of towers of
all kinds!

For vour needs. contact yvour local ROHN salesman,
distributor or dealer; or write direct for information.

ROHN Manufacturing Company |
Box 2000 !
Peoria, llinois |
Send me complete literature on the following ROHN Products: [}
[] Home TV Towers [] Amateur Towers I

[] Communicotion Towers [] AM-FM Broadcasting Towers |

[[] Micro-Wave Towers [ Goverament I
Nome 1
Firm 1
[

Address |
City State |
_______________________ d

MERCURY TV TUNER SERVICE

When Shipping Tuner: Include lupes,
Shields and Damaged Parts.
Give Model Number and State Complaint

PACK WELL AND INSURE
24 HOURS ON POPULAR TYPES

"Largest in t/fle East”

VHF-UHF TUNERS

1 Year Warranty
Price Includes All Parts Except Tubes

AlL MAKES
ONE PRICE!

59.50
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1 YR GUARANTEED

Mutual Conductance Lab-tested, Individually
Boxed, Branded and Code Dated

RADIO & TV TUBES

3Q5 6BC . B
s5U4 65065 If not shipped in 24 hrs.
§¥§ ggag YOUR ORDER
PER zig 6BJ6
TUBE 6BLY
Gams  CoNE S0L6
100 TUBES OR MORE: 6BN6  6DE6  6SLT  12AFs
6ACT  6BQS 6DQ6 6SN7  12AT7 117Z6
30‘ PER TUBE J SAGS 6BQ7 6f6 6507  12au7 27
6AL5  6BX7 6H6  6U8  12Ax4 4]
5 6ANS 6BZ6  6J5 6Y6  12AX7 49
6AQ5S  6C4 6J6 6ws 124 47
6ASS  6CB6 6k6  6W6  12BA6 10
U ¥ 6ATG  6CD6  6K7  6X4  12BD6 89
,{ ~===ZR 6AT8  6CF6  6Ls 6X5  12BEs 84/614
.‘} M’gmhertuhes and CRT's at low prices- send for free list
Eanh every $10 Order ¥ LIVE IN THE EAST?

:(NO Limit) from this list. ' Tubes are new, seconds or used and So marked.
{ TERMS: Al Pre-Paid Orders over $5.00 postage free. Under

WAITED MONTHS FOR DELIVERY FROM OTHERS?
AIR MAIL AN ORDER TO CORNELL
AND RECEIVE DELIVERY TO THE EASY COAST
IN AS LITTLE AS 72 HOURS!!!

NO SUBSTITUTIONS WITHOUT YOUR PERMISSION

GAGS BCG7 BSNT
GALS 6J6  6VG
6AUS 6KE _ 6W4

$5.00 add 50c for handling. Send 25% Deposit on all COD
orders. Canadian and Foreign orders, send approximate postage.
All orders subject to prior sale. 5DAY MONEY BACK OFFER!

&io-E\ec\to\ﬁﬁ

CORNELL ELECTRONICS CO.

DepiRE6 4217 University Ave., San Diego 5, Calif. ® Phone: AT 1-9792

NEW! LAFAYETTE

13-TRANSISTOR 2-WAY

“WALKIE TALKE' WITH: SQUELCH

only 39 95 2for78.88

More fun . better per-
formance greater
value, than ever. Superb
for fishing, hunting or

business use. No age re-
strictions or license re-
quirements when used as
per Part 15 FCC regula-
tions. Features: separate
microphone and speaker
for better sending and re-
ceiving, excellent noise
squelch; crystal controlled
receive and transmit, posi-
tive action push-to-talk
switch and 46" telescop-
ing antenna. As a bonus
feature, the HE-100 may
be operated in the home
with an AC power pack.
(Optional see below) Saves
batteries too! Includes
crystals, earphone, leather
carrying case and batter-
ies. Shpg. wt., 22 oz. Imported
HE-100L Walkie-Talkie

NEW! AC POWER PACK

Converts 117VAC to 9V DC.
Plugs into HE-100.
HE-97
LAFAYETTE Radio ELECTRONICS
. Dept. jF-3, P. O Box IF3 l
Syosset, L. ., N. Y.

Net 39.95
Pair for 78.88

Net 7.45

Send me: Walkie Talkle me-1o00)
AC Power Pack (HE-97)},
' Shipping charges coflect. $ enclosed. I
l Name. . . |
INOOTESST .- .« bl . I « Sl it e ez s |
City... Zone. State
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‘TElI. YOUR

NO FREE premiums
NO PRIVATE [abels
NO ineffective liquids

or carbon tet

ALL YOU GET IS
GENUINE

i
|

|

|

|

|

|

|

|

|

|

I

I

|

|

I

I

I QUALITY
| e formulas developed by chemists
|
|
|
|
|
|
|
I
|
|
|
I
|
i
|
|
|

e 14 years of recognized leadership

BEwARE OF M
CHEAP !
IMITATIONS '»Nw-
INSIST ON | =
NO-NOISE

e VOLUME CONTROL and Coatact Restorer

o TUNER-TONIC for all tuners including wafer
type

» FORMULA EC-44 for all electrical contacts

PLUS FREE with all No-Noise products, 5 plas-

tic extender push-button assembly for pin-point

applications. Does not cause shorts!

813 Communipaw Avenue Jersey City 4, N. J.

www americanradiohistorv com

FRIENDS ABOUTER

'ELECTRONIC CHEMICAL CORP.

is little solder to be spilled. Heating is
fast, and this eliminates the need for
continuous operation of the solder pot.
—E.C. Carlson

| Organ Tuning by Telephone

Whether you're a technician doing
a tonal touchup for a customer after
repair work or an experimenter finish-
ing your home-built organ, here are
some hints that should help.

Simply use as a standard another
organ that is in tune. “Great” (or
“Swell”), you're probably thinking, “but
who has an extra instrument to use just
for tuning?” Well, do you have a friend
who owns an electronic organ-—or one
who works in a dealer’s showroom?
When you’re ready for final tuning, call
your friend and have him send you the
notes by phone.

| Adjust each out-of-tune note for

| zero beat with the same note from the
standard. Use simple tlute tones without
vibrato and you’ll find it's easy to hear
beats (much easier than with a piano,
where the notes are not sustained).

The sophisticated technician will

| probably want to use his scope as an
indicator. feeding the vertical input
from one organ and the horizontal
from the other. When the scope shows
a single line. circle or ellipse, the two
notes are exactly the same pitch. (Your
scope instruction book will give details
on making such frequency compari-
sons.) Don’t worry about distortion—
it’s just a stationary pattern you’re after
on the scope. A high-output microphone
against your telephone receiver may
work directly into the scope’s vertical
input without a preamp. Your friend’s
telephone, of course, just needs to be
placed near his instrument’s speaker.
Another hint—read the manufac-
" turer’s instructions before you do any
random rotating of tuning screws.
\ There may be interaction that will re-
t mind you of trying to align a superhet
|with a flexible rubber screwdriver!—
Hugh Lineback

RADIO-ELECTRONICS
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NEW

LITERATURE

CATALOGS » BOOKLETS « CHARTS

oo

MICROMINIATURE CONNECTORS des-
cribed in 24-page Caralog MA-1. Contains data on
Mighty Mite Series 222 for cable-to-cable or cable-
to-chassis applications, Micro-Edge Series 64
printed circuit/wiring receptacles, many others.
Specs. performance characteristics, suggested ap-
plications on all series. Many photos. line draw-
ings.—Amphenol-Borg Electronics Corp.. Amphe-
nol Connector Div., 1830 S. 54 Ave., Chicago, Il

MIKES AND ACCESSORIES offered in 6-
page 1963 Product Directory. Covers broadcast
and professional mikes; PA units; advanced
amateur recording, industrial sound, mobile radio,
language lab and general-purpose mikes. Photos
and specs on all items.—American Microphone
Co., st & George Sts., Galien, Mich.

SEMICONDUCTOR BARGAINS offered in
4-page 11 x 17-in. foldup leaflet. Capacitors, re-
sistors, transformers, plus transistor radios, tuning
meters. phono jacks, etc.—Poly-Paks Co., PO
Box 942, So. Lynnfield, Mass.

PORTABLE TAPE RECORDERS. 24-page
booklet describes manufacturer’'s models 550 and
660, with photos and full specs. Tells about selec-
tion and use of mikes, recording tricks. mainten-
ance and operating hints. Suggests 25 ways to use
a portable tape recorder.—Citroen Electronics
Corp., 729 N. Highland Ave., Los Angeles 38,
Calif. 50¢.

MICROWAVE ANTENNAS offered in 20-
page catalog. Photos and specs on antennas operat-
ing from 806 mc to 12 gc; microwave antennas for
special applications; manufacturer’s line of feeds,
mounts, radomes, control and thermostat Kkits.
Many new products.—Jerrold-Taco, 15 & Lehigh
Ave., Philadelphia 32, Pa.

BARRY’S GREEN SHEET No. 10, Spring
1963 Catalog. 48-page illustrated catalog features
new and surplus tubes, semiconductors, transform-
ers, chokes, meters, lest equipment, industrial sup-
plies.—Barry Electronics Corp., 512 Broadway,
New York 12, N. Y. 15¢.

TV DISTRIBUTION EQUIPMENT displayed
in 5 data sheets. Photos, charts, block diagrams and
specs on master antenna system Yagis; high-out-
put, broad-band amplifiers; new Ultra-Tap all-
purpose tap-off unit.—Jerrold Electronics Corp.,
15 & Lehigh Ave., Philadelphia 32, Pa.

PERMANENT MAGNETS outlined in 40-
page Brociiure PM-200. Sections on theory, char-
acteristics, design and application; discussion of
types ol magnetic materials; glossary of magnet
terms and symbols. Features Alnico and Lodex
demagnetization and energy curves, dc magnetiza-
tion curves and listing of magnetic and physical
properties of various magnetic materials.—Gen-
eral Electric Co., Schenectady 5, N. Y.

CAPACITOR SELECTOR CHARTS. Two 17
% 22-in. wall charts, one for aluminum, one for
niobium /tantalum electrolytics, with major elec-
trical and mechanical characteristics. Aluminum
electrolytic charts shows 20 case styles, 12 mathe-
matical capacitor equations for design calculations.
Niobium/tantalum chart has true-size drawings of
form factors; table lists multipliers for calculating
derating factors at varied temperatures and fre-
quencies.—Cornell-Dubilier Electronics Div., Fed-
eral Pacific Electric Co.. 50 Paris St., Newark. N. J.

ELECTRONIC TEST/MEASURING IN-
STRUMENTS. 100-page, illustrated catalog fea-
tures sweeping oscillators, audio spectrum analyz-
ers. noise generators, attenuators. oscillators, etc.
Many photos, complete specs. Cross-indexed by
product name, category, page no.—Kay Electric
Co., Maple Ave., Dept. R-E, Pinebrook, N. J.

MICROWAVE DEVICES described in 8-page
brochure. Offers traveling-wave tubes, backward-
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wave oscillators and microwave phototubes with
phoios. characteristic charts and specs.—Sylvania
Electric Products Inc., 1100 Main St., Buffalo, N. Y.

HI-FI/TEST KITS. Listening and Testing, 23-
pape brochure, offers photos and specs on 12 stereo
hi-fi kits, 21 test equipment kits.—Paco Electronics
Co., Inc., 70-31 84 St., Glendale 27. N. Y.

ANTENNA DISTRIBUTION detailed in Faci-
Finder 232, 16-page illustrated manual. Covers lay-
out, installation of large and small systems. tells
how to figure system losses. how to Select equip-
ment. includes glossary of terms. Separate layout
sheet may be filled in by reader and sent to manu-
lacturer for recommendations.--Winegard Sales
Dept., 3000 Kirkwood Ave., Burlington, lowa.

SALE CATALOG, No. 225. Radios, phonos,
tape recorders. stereo equipment, CB transceivers,
electronic components shown in illustrated 86-
page catalog. Items on sale until June 30, 1963.—
Allied Radio, 100 N. Western Ave.. Chicago. Ill.

KLIP-SEL VOLTAGE-SURGE PROTEC-
TION MANUAL, No. KL-601. 20-page booklet
gives data on protection of silicon rectifier diodes,
transistors. silicon controlled rectifiers, other semi-
conductors, with selenium transient voltage sup-
pressors.—International Rectifier Corp., El Seg-
undo, Calif.

SUBMINIATURE TRIMMING POTENTI-
OMETERS, Series 310, 312, 313, 316, 318 des-
cribed in separate data sheets. Ranges 10-100,000
ohins, operating temperature ranges —35° to +
150°C. Actual-size photos, electrical, mechanical.
environmental specs, modification possibilities, en-
gineering drawings, power rating curve, circuit
diagrams.—Weston Instruments & Electronics Div.,
614 Frelinghuysen Ave.. Newark 14, N. J.

MICROELECTRONIC SOLDERING IRONS
shown in 2-page Form 1210. Specs and construction
details, full-size drawings of irons for microminia-
ture soldering. Also shows 13 spare tips, cleaning
sponge, soldering kit.—Hexacon Electric Co., 161
W. Clay Ave., Roselle Park, N. J.

BATTERY HOLDERS. 8-page illustrated cata-
log describes aluminum and steel holders for com-
mercial and government use, plus accessories. In-
cludes description of materials, military specs,
dimensional drawings, custom-built variations.—
Keystone Electronics Corp., 49 Bleecker St., New
York 12, N. Y.

MIKE EXTENSION KIT described in catalog
sheet. For use with Ampli-Vox Roving Rostrum
PA system.—Perma-Power Co., 3100 N. Elston
Ave., Chicago I8, IIl.

TUBING CATALOG, No. AT 63. 20 pages
include 12-page section on shrinkable tubing prod-
ucts—polyvinylchloride and semi-rigid tubing,
wire markers, wire termination caps—comparative
applications and properties charts, illustrated des-
cription of irradiated tubing theory. Also contains
data on manufacturer's standard insulated tubing.
—Alpha Wire Corp., 200 Varick St.. New York
14, N. Y.

STACK-SWITCH COMPONENTS AND AS-
SEMBLIES shown in illustrated, 8-page Cuatalog
§-308. Features new general-purpose stack switches
made of actuator spring and various contact springs.
Illustrates components for computers. telephone
relays, microminiature switching, other control de-
vices, lists stack-switch component kits.—Switch-
craft, Inc., 5555 N. Elston Ave., Chicago 30. END

Any or all of these catalogs, bulletins, or
periodicals are available to you on request
direct to the manufacturers’ whose addresses are
listed at the end of each item. Use your letter-
head--do not use postcards. To facilitate identi-
fication, mention the issue and page of RADIO-
ELECTRONICS on which the item appears.
UNLESS OTHERWISE STATED, ALL ITEMS ARE
GRATIS. ALL LITERATURE OFFERS ARE VOID
AFTER SIX MONTHS.
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'NEW SAMS BOOKS

ABC's of Electronic Drafting

Electronic drafting is a specialty, involving

the use of a particular form of “shorthand™

to represent electronic circuits on paper. This val-
uable book explains and describes electronic drafting
in all its phases: Component symbols, schematic
diagrams, pictorial drawings, and block diagrams.
Shows how to prepare plans and sketches, and how
to detail assembly, installation, and circuit wiring
of all types of electronic equipment. 96 pages; 5195
534 x 815”. Order DRA-V, 0nly ....... ... e

Electronics Communications Dictionary

by the Sams Engineering Staff. An all-new, author-
itative reference work for broadcast engineers, hams,
CPB’ers and telephone engineers. Includes over 2500
words, terms, phrases, abbreviations, and idioms
relating specifically to the art of electronics com-
munications. Provides complete and meaningful def-
initions of all terms used in the electronics com-
munications vocabulary; helpfully cross-indexed;
most complete reference work on the subject. 3395
160 pages; 514 x 844”. Order COM-1, only . . ...

Auto Radio Servicing Made Easy

by Wayne Lemons. Written by the “‘serviceman’s
serviceman”’ to help you easily solve your auto radio
repair problems. Makes you master of the step-by-
step methods required for localizing auto radio
troubles in just minutes. Chapters cover: Antenna
and Antenna-Input Circuits; RF-Amplifier Cir-
cuits; Converter or Mixer-Oscillator Circuits; Audio
Driver Circuits; Audio Output Circuits; Power Sup-
plies; Search or Signal-Seeking Tuners; Trouble-
shooting & Repair; Troubleshooting All-Transistor
Radios; Noise & Installation Problems. 128 3295
pages; 5% x 814”. Order ARL-1, 0only. . .......

Elements of Transistor Technology

by Robert G. Middleton. Now—a book that goes
beyond “armchair” theory to provide the practical
facts actually required in the laboratory or at the
workhench. Covers solid-state technology from basic
diodes to the most advanced transistors in use
today, in easy-to-understand language. Details the
electrical and physical properties of various transis-
tor designs, their construction, circuit design and
operation, performance characteristics, etc. Pro-
vides practical data on equivalent circuits, feed-
back, distortion, stabilization, gain, leakage, etc.
Ideal classroom or self-study text. 288 pages; 5695
535 x 814”; hardbound. Order SEM-1, only . . . .

Design and Operation of Digital Computers
by G. Haas. Fully answers the growing need for
information on digital computers which are rapidly
increasing in use in the fields of data processing,
automatic machine control, language translation,
etc. Thoroughly details the fundamentals of digital
computer circuits, with special emphasis on the use
of transistors in modern logical circuits, counters,
and storage and register circuits. A sound introduc-
tion to the study of electronic digital computer
circuits. 288 pages; 55 x 814”; hardbound.Order 5695
DIG=1, only “iwmam . . SHEEw - ameEEmEGe s mm 1. 5 D

Intermedulation and Harmenic Distortion Handbook
by Howard W. Tremaine. Single-frequency tests of a
device often fail to give a true picture of the dis-
tortion characteristics. Intermodulation distortion
tests, on the other hand, more nearly approximate
the characteristics of the human ear. Here, finally,
is full information on the theory of harmonic and
intermodulation distortion generation, and the
methods for measuring it. Describes various types
of intermodulation analyzers, including the design,
construction, and calibration of an analyzer devel-
oped by the author. Thoroughly explains measure-
ment techniques for numerous input, output, and
special test circuits. Essential to everyone in 5395
audio. 160 pages; 514 x 814”. Order INT-1,0nly.

Scope Waveform Analysis

by Robert G. Middleton. Knowing how an oscilloscope
works is one thing, but even more important is
knowing how to use it, and especially how to properly
obtain waveforms and interpret what they mean.
This book, by the “'dean” of test equipment writers,
does just that. It covers: Oscilloscope Trace Anal-
ysis; Basic Waveform Characteristics; Waveshaping
Principles and Analysis; Waveform Types and
Aspects; Waveform Measurements. Invaluable for
technicians, engineers, experimenters and stu- 3295
dents. 160 pages; 54 x 844”. Order SWM-1,0nly

HOWARD W. SAMS & (CO., INC.

: Order from your Sams Distributor today, or mail 1
s to Howard W. Sams & Co., Inc., Dept. F-23 1
3 4300 W. 62nd Street, Indianapolis 6, Ind. L
8 Send me the following books: ]
# [J DRA-1 [ ARL-1 O diG-1 swMm-1 8
j0comt  Osem-l  OINTI ,
: $ enclosed. [J Send FREE Booklist B

]
8 Name ]
[} L}
U Address. =y |
[} [}
8 City. Zone State. [ ]
B IN CANADA: A. C. Simmonds & Sons, Ltd., Toronto 7 8
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TRAINS YOU
i IN SPARE TIME

AT HOME

COLOR TV-

RADIO-ELECTRONICS

Only from famous COYNE do you get this
modern up-to-the minute TV Home Training.
Egisy to tollow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR T¥. Personal guid-
ance by Coyne Staff. Practical Yob Guides to
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSIL
NESS —part time or full time. COSTS
MUCH LESS —pay only for training—no costly
“put together kits.”

SEND TODAY FOR FREE BOOK
SEND COUPON or write to address below |
for Free Book and full details including EASY |
PAYMENT PLAN.NO COST OR OBLIGA-
TION—-NO SALESMAN WILL CALL.

B. W. COOKE ®
Pres.

FOUNDED 1899
ELECTRICAL SCHOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT

Iﬁqll &.Ere_ss_Pk_wy_.Dipt. A3:-H2 Chicago 7, Ill.

| coYnE Television Home Training Div. 1

| New Coyne Building, Dept. A3-H2,

| 1501 W. Congress Pkwy., Chicago 7, I1l.
Send FREE BOOK and details of your Television

I Home Training offer.

| Name

STOP!
WRECKING YOUR TV...

Inrush surge currents at ‘Turn-On’ destroy more
TUBES, RECTIFIERS, and CAPACITORS than all
other causes. . . .

EFFECTIVE, AUTOMATIC REDUCTION of the
punishing inrush currents is immediately pro-
vided by the . ..

WUERTH SURGISTOR'

No. 4100-2 100-275 watts, 117 v. $1.95 List
No. 8050-4 250-400 watts, 117 v.  2.95 List
No. 8035-5 300-500 watts, 117 v.  3.30 List

Use SURGISTORS with your TV, Hi-Fi, Film
Projector, or any device requiring inrush surge
current protection. SEE your distributor or
dealer TODAY. Or, send order direct to us for
prompt action.

WUERTH PRODUCTS CORP.

1931 Moffet St. Hollywood, Florida
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NEW SEMI —€—
CONDUCTORS
< TUBES =

Plastic transistors

A new, low-cost, highly reliable
“plastic” transistor has been announced
by G-E. Hermetic sealing is provided by
a quartzlike layer formed over the sili-
con base pellet during manufacture. The
outer epoxy shell is for protection only.

The new transistors come in a wide

////// |
/] 7
ilr

variety of types. The 2N27I11 and -12
are typical. Intended for standard broad-
cast rf, converter and if. work, they

| have ac betas of 55 and 169, respectively.

SC-3557 CRT

This is a high-brightness cathode-
ray tube designed for military aircraft.
Definitely one of the more compact
CRT’s, it measures only 578 inches long.

Neck diameter is less than | inch, and
screen diameter is 3 inches.

The high brightness is obtained with
anode voltages up to 17,500. Grid I's
cutofl ranges between —33 and —77
volts. It’s made by Sylvania.

8149, 8150
These tubes, identical except for
mechanical structure (and hence also in-
terelectrode capacitance) are rf beam
pentodes in compactron envelopes, with
| 12-pin button bases. Both are made by
Tung-Sol.
The 8149 is single-ended (base pins
only). The 8150 is double-ended (has
} plate cap). Both tubes have an ICAS
plate dissipation of 35 watts maximum,
‘ and can produce 40 watts rf (class C)
"up to 175 mc.

www americanradiohistorv com
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BEAM POWER PENTODE

Both feature a center-tapped heater
for 3-cell or 6-cell operation (nominal
6 and 12 volts).

Typical operation as class-C ampli-
fier at 175 mc:

Evb 380 volts
E.. from E,, through 1000 ohms
E.. — 78 volts
E, . (peak) 120 volts
Iy 180 ma
Bis 12 ma
Driving power 2 watts
Output power 40 watts
END
-
Correction

There is a mathematical error in
the third line, third column of the arti-
cle “Watch out for Transients” on page
28 of the April issue.

In converting rms voltage to the
equivalent peak value, the author inad-
vertently used 1.77 instead of 1.41 as
the conversion factor. Thus 400 volts
rms equals 564, not 708, peak volts.

Our thanks to Thomas C. LaRoy of
Dearborn, Mich., for reporting this
rather obvious error.

' SWAMI
RICKEY

;g%v
| Jaesree

“Loss of brightness could mean most
anything, Swami.”

Sam
pyped

RADIO-ELECTRONICS
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-
VIf Receiver

Detects Atomic Blasts

Charged particles from a nuclear
blast or a rocket motor generate low-
frequency radio signals that can be de-
tected ut great distances. Similarly,
thunderstorms and other atmospheric
disturbances can be detected and tracked
from afar. Fig. | shows a simple receiv-
er that will detect missiles, atomic ex-
plosions and thunderstorms, and enable
the operator to diflerentiate between
them.

The receiver, described in Radio
Constructor (London, England), covers

LOOP ANT

0C4|
OR (o]oyg
0C70 OR EQUIV

OUTPUT

.02

6V BATT
Fig.l

from 4 to 5 kc. It feeds into high-im-
pedance phones, recorder or scope. On
a scope, thunderstorms appear as peaks
of rising amplitude varying with dis-
tance and energy. A rocket causes a
single signal of longer duration with a
much sharper and more pronounced
apex. A second stage firing at higher al-
titude produces noise bursts as verticul
traces on the scope. You can learn to
recognize various types of activity by
recording and logging the signals as they
occur and then checking papers for
news of storms and rocket and atomic
tests.

The loop antenna consists of 220
turns of No. 24 enameled wire wound
around a framework consisting of two
crossed 1 X 1 x 48-inch spars fastened
together at right angles. Each end is
capped with a Y2 x % x 2-inch strip
glued across it. (Fig. 2). The ends of
the loop are brought to a terminal strip
and bridged with a .02-uf fixed tuning
capacitor (C). The lead-in is not critical
but must be kept away from power lines
to prevent hum pickup.

To tune the loop, couple an audio
signal generator to the loop terminals

JUNE, 1963

2 MAIN SPARS I'X "X 48" LONG

MATERIAL=
wo0D
4 END PIECES

174"%172"x 2" 6L
MAIN SPAR > /

—

SPARS. I"X1"x 48"
— ——,

AS PER DETAIL
w, ABOVE
|

HI\
| 220 TURNS N°24
| ENAM WIRE

L4
HHE
- 02
MEST
Lub frwisteD LEAD-IN

Fig.2

and a scope or vtvm across the receiv-
er’s output. Adjust the loop’s turns or
luning capacitor for maximum response
in the range of 4 to 5 kc.

Simple Capacitance
Measurement

If you don’t own a bridge or ca-
pacitance meter, you still can measure

capacitance accurately and quickly with |

your vom (set to its 100-ua dc range)
and square-wave generator. The only
extras necded are a 1N34-A diode and a
16,000-ohm carbon resistor.
gram shows the setup.

The method is so simple that only a

demonstration will convince a skeptic of
its excellence. Capacitances are read di-
rectly on the [-100-pa scale. Re-
sponse is lincar, so no corrections or

curves are needed. The square-wave |

output must be not less than 13.5 volts
peak to peak, and the resistor must be
as close to 16,000 ohms as possible.
Only four frequencies are used (100

SQWAVE METER
FREQ READS VoM SET To
100uA RANG
100 0= Jat e
IKC 0-.01 @
IOKC 0-.00!
I0OKC | O-i00PF CLIRB
+ -
CAPACITOR UNDER
TEST  ~ey
IN34-A

SQ WAVE GEN

16K,1% OR BETTER
CARBON RESISTOR
/

B

i
QUTPUT CONTROL
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The dia-

| TRANSISTORIZED

POWER CONVERTER

12 VOLT DC to 117 VOLT AC

3 290.9

DEALER
NET

POWERFUL 125 WATT CONTINUOUS
DUTY. PROVIDES 117 VOLT 60
CYCLE AC BY PLUGGING INTO CAR
OR BOAT 12 VOLT CIGARETTE
LIGHTER RECEPTACLE.

PLUGS INTO
CIGAR LIGHTER

MODEL MADE
BX125 A
ASK YOUR EL EC TRONIC

PARTS DISTRIBUTOR FOR

TRANSVERTER

Designed and Manufactured by:

lechamic

PRODUCTS, INC.

WORKMAN

SARASOTA, FLORIDA

10 SILICON

RECTIFIERS* '}]l
PLUS FREE v
TV HIGH
VOLTAGE |
TESTER

* New exclusive Thermal Jacket Heat Sink (pat. pend.)

BOTH FOR ONLY %695

* SERVICE-ENGINEERED to replace all existing recti-
fiers in TV, radio and hi-fi, up to 850MA, 500PIV
® Provides improved thermal dissipation for
increased life and reliability
® Helps you eliminate TV callbacks, prevent
breakdown due to excessive heat.
FREE TV HV TESTER: checks RF fulses, high voltage
| transformers, and tracks horizontal amplifier and oscil-
lator circuits,
i T e T s e e = | e e ~

2] ~
’See your focal distributor or send your order to:\

/
| SEMITRONICS CORP., 265 Canal St., N. Y. 13, N. Y. \l
1 Enclosed is check (M.0.) for $6.95. Send me, post. |
I' paid, my kit of 10 Silicon Rectifiers plus FREE TV |
| High Voltage Tester. oy |
| Name :
: Address : i
1 City, State ll

1)
My Electronic Distributor is W

\\____._________—___—"
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FUN-TO-BUILD

kenight- kil

WALKIE-
TALKIE

C-100 ALL-TRANSISTOR
2-WAY TRANSCEIVER KIT

Now! Enjoy real on-the-go communication
between two or more stations up to }4 mile!
Just press the button and you're ‘‘on-the-
air.”” No license or exam required, no age
limit. Operates up to 75 hours on low-cost
battery. Handsome blue case, only 53% x
2% x13,"; telescoping 40" antenna.A breeze
to build. Inciudes all parts, solder, easy wir-
ing instructions (less battery). Wt., 9 ozs.
83 YBO4ET. Walkie-Talkie Kit.

Each only. . o, ..o 5. 6ce egibenccaancons
83Y013. Leatherette Carrying Case....
83 Y002. 9-Volt Battery................. 21¢

rALLIED RADIO-

100 N. Western Ave., Chicago 80, Iil.

Ship me: O...... Walkie-Talkie Kit(s) 83 Y 804ET. ]
0. stsss Carrying Case(s) 83 Y 013 g
0. .6 9 V. Battery(ies) 83 Y 002 '

260080 enclosed [ check [J money order I

ORDER
TODAY Jm |

Name
FLEASE PRINT

City. Zone, State.

-

-—_—---—------—J

SILICON 750 MA
TOP HATS LOWEST PRICES
OR DIODES GUARANTEED

LOW LEAKAGE NEWEST TYPE
PIV/RMS | PIV/RMS | PIV,/RMS PIV/RMS

50/35 100/70 200/140 300/210

.05 ea. I 09 ea. 12 ea. ___-18 ea.
PIV/RMS PIV/RMS PIV RMS PIV/RMS
400280 500/350 00/420 700/490

.23 ea. .28 ea. 38 ca. .50 ea. =
PIV/RMS PIV/RMS PI RMS PIV/RMS
800,560 900/630 1000700 | 1100/770

68 ea .78 ea. .88 ea.

ALL TESTS! AC & DC FVD!

ALSO TESTED ON LOAD
100 Dif. Pre. Res. V2, 1, 2 WATT—1% Tol. $1.25
G.E. IN91 Diode—10 for $1.00, 100 for $8.00
Special 8 Amp. 400 V Sil, Stud Rect. 10 for $9.50

SILICON POWER DIODE STUDS

Amps Piv Sale Amps Piv Sale
3 50 0.15 20 $1.30

3 100 .30 5 100 1.55

3 200 .40 | an 200 2.00

3 400 .65 35 400 3.00

3 600 .75 50 50 2.25
12 50 .60 50 100 3.25
12 100 .80 50 200 4.00
(3 200 1.00 100 50 2.75
12 400 1.50 100 100 3.50
12 600 2.00 100 300 4.00
All matey.]l guaranteed. $2.00 min. order. Orders
F.0.B. NYC. include check or money order. Shpg.

charges plus. €C.0.D. orders 259%,; down

WARREN ELECTRONICS CO.

KYC 7, NY 87 Chambers St. WO 2-5727

FAST SHIPMENTS

RECORDERS * TAPES

COMPONENTS ¢« KITS

@ BEST-BY-COMPARISON PRICES

VISIT ¢ FACTORY SEALED CARTONS

OUR SEND FOR “QUOTES" ON PACKAGE
® DEALS AND SAVE MORE

WRITE FOR MONTHLY SPECIALS

CARSTON Stdin
125-R East 88 St., New York 28, N. Y.

STORE

HI-FI COMPONENTS
TAPE RECORDERS

SLEEP LEARN KITS

Low cost, high quality recording
tape, in boxes or cans.

FREE 1963 CATALOG

1523 JERICHO TPKE.
NEW HYDE PARK 17, N.Y.

MERITAPE

TOO HIGH?

Mail us your list of components for
a Price-Crushing quote on your
stereo hi-fi needs!

Write too for our valuable audio dis-
count catalog A-17.

KEY ELECTRONICS CO.
120 Liberty St New York 6, N. Y.

ELECTRONICS

Engineering-Technicians

Bachelor of Science Degree, 30 Months

Heald's Micro-
wave and Radar
Laboratory Equip-
ment.

demand for Engi-

neers, Electronic Tech-

nicians, Radio TV Technicians is at an all time high. Heald
Graduates are in demand for Preferred High Paying

Salaries. Train Now for a lucrative, satis-

fying lifetime career.

Save Two Years' Time

[JRadio-Television Plus Color Technician {12 Months)
The Nation's increased [T] Electronics Engineering Technology (15 Months)
Electronics Engineering (B.S. Degree}

] Electrical Engineering (B.S. Degree)
[T] Mechanical Engineering (B.S. Degree)
[} Civil Engineering (B.S. Degree)

[ ] Architecture (B.S. Degree)

Approved for Veterans

DAY AND EVENING CLASSES

Write for Catalog and Registration Application.

HEALD'S

Your Name
ENGINEERING COLLEGE Address
Established 1863 City
Van Ness at Post, RE
San Francisco, Calif. State

New Term Starting Soon.
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cycles and 1, 10 and 100 kc¢), which
means that the generator dial may be
set permanently to 100 and the fre-
quency range switch rotated to change
capacitance ranges.

To use the setup: Set the generator
frequency to 100 cycles. Connect clip B
to the resistor. Adjust the generator out-
put control for exact full-scale meter
deflection. Transfer clip B to the un-
known capacitor and read the capaci-
tance from the meter scale. The 100-
cycle signal gives a range of 0-0.1 puf.
Any capacitor within this range may be
connected to clips A and B and its ca-
pacitance read directly without any fur-
ther adjustments. Setting the generator
to 1 kc gives a 0-.0l-uf range; 10 ke,
0-.001 uf, and 100 ke, 0-.0001 uf (100
pf).

If the capacitance cannot be read
accurately, switch to another range, ac-
cording to the table in the diagram.
Each time the range is changed. first
connect clip B to the resistor and adjust
the generator output for full-scale de-
flection. Then transfer clip B to the
capacitor.

While it is advisable to reset the
meter to full scale each time the range
is changed, most generators have con-
stant output voltage throughout their
tuning range, making repetition of this
step unnecessary.

One word of caution: the method
will not work satisfactorily with sine
waves. The response becomes quite non-
linear, so that a special meter scale is
required if you must use sine waves.—

Rufus P. Turner END
— -
50 Dears Ago

In Gernsback Publications

HUGO GERNSBACK, Founder
Modern Electrics. B 1908
Wireless Association of America . 1908
Electncal Exnerlmenter, R— Tk
Radio News........ L1919
Science & _invention 1920
Practical Electrics. 1921
Television. . ....... 1927
Radio-Craft........coiviinnnnnnaans 1923
Short-Wave Craft 1930
Television News... 1931

Some larger libraries still have copies of Modern Electrics
on file for interested readers.

In June, 1913, The Electrical Experimenter

A  Treatise on Wireless Telegraphy
(Concluded), by H. Gernsback.

A Curious Electrical Rocker.

How to Construct a Simple 1/4 K.W.
Wireless Transformer.

Recent Developments in the Work of
the Federal Telegraph Company, by
Lee de Forest, Ph.D.

How to Construct an Oscillation Trans-
former, by S. W. Hector.

RADIO-ELECTRONICS
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Electronic Watch
Patent No. 3,010,075
Helmut Epperlein, Ersingen, Germany. ( Assigned
to Hamilton Watch Co., Lancaster, Pa.)

A soft iron bar is used with a balance wheel
and hairspring to control this watch. It also con-

tains a transistor blocking oscillator, whose tank .

consists of two windings over a magnetic core plus
distributed capacitance (dotted lines).

The bar is pivoted to swing between the pole
pieces, and is restrained by a hairspring. Once set

—

e
BALANCE WHEEL HAIRSPRING

in motion, it tends to oscillate until its energy is
dissipated.

Each time the bar approaches its neutral posi-
tion (shown) it increases coupling between wind-
ings. At this instant, the oscillation pulse occurs,
magnetizes the core and attracts the bar which,
therefore, continues to rotate. This momentary
force, applied during each swing at the correct in-
stant, compensates for friction losses and keeps the
bar oscillating.

Data Storage
PATENT No. 3,023,343
Jack D. Kuebler, San Jose, Calif, (Assigned to
Infl. Business Machines Corp.)

This odd-shaped metal tube stores bits of infor-
mation as magnctism and uses an electron beam to
read them out. A, B, C are horizontal portions, and
D is vertical. The electron gun at A includes a
cathode, grid and anode grounded to the tube. A
coil in D generates a downward field to deflect
(clockwise) any electrons moving horizontally
through it, according to well known physical laws.

Initially, an iron layer at B is magnetized. To
record on it, an intense beam f{rom the gun is di-
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rected to predetermined areas on B. This requires
that B have a posirive bias from E2.

To read out the information, E2 is made to
bias B negative so that approaching electrons come
to a stop just before reaching the target. If the
target is nof magnetized, electrons will be repelled

and land on the electroluminescent screen at the end |

of C, taking the path shown. If magnetization exists,
however. it deflects the beam laterally to some ex-
tent before the repulsion returns it to C. Therefore
the spot where the beam hits the screen indicates
whether information has been stored at any particu-
lar spot on B.

Tunnel-diode Oscillator

PATENT No. 3,041,552
Frank V. Adamthwaite, Jr., North Syracuse, and
Chang §. Kim, East Syracuse, N. Y. (Assigned to
General Electric Co.)
This circuit claims high efficiency and design
flexibility. The crystal controls frequency and also

Ty

= 6 ourpur
o O

BATT

o WA

+ R
bypasses the power supply, so that all rf appears

across the tank. The dc bias is fixed by R in series
with the battery.

3-Speaker Stereo
PATENT No. 3,050,583

Emmanuel Berlant, Culver City, Calif.
(Assigned to Stephens Trusonic, Inc., Culver Cily)
Stereo effects occur mainly at higher frequen-
cies 80 there is no real need {or two expensive full-
range speakers in a stereo system. Here a single
full-range speaker is fed monophonically from
L 4 R channels. The tweeters are connected for

LEFT
HI MID/HI
PASS RANGE
SPKR
FROM LO
LEFT PASS
AMPL
COMMON
FULL-RANGE
SPKR
FROM LO
RIGHT PASS
AMPL H
RIGHT
Ht MID/HI
PASS RANGE
SPKR

A 8B ARE VARIABLE HI-PASS FILTERS

stereo as usual. Some mid-range frequency power
comes through the i1weeters. Some also passes
through adjustable filters 10 the main speaker.

It is claimed that this approach eliminates the
ping-pong effect often noted with binaural and
stereo listening. END

e—
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difficult to master. #268-1, $3.9

don’t let math
be a roadblock

to a career
in ELECTRONICS!

BASIC MATHEMATICS
by Norman H.Crowhurst

4-volume “pictured-text’
course makes it easier
than ever before possible
to learn all the math you'll
need to know to speed
your progress in elec-
tronics—no short cuts
~—no gimmicks.

This remarkable 4-volume course takes you-in
easy stages from counting through algebra,
geometry, trigonometry to calculus so that
you will understand easily, quickly, all the
math you will need to get ahead in elec-
tronies—regardless of your previous educa-
tion! It employs an_exeiting new technique
presenting basic mathematics as one contin-
uous development of mathematics. The
individual branches of mathematics are not
divided into separate and unrelated subjects.
Algebra, geometry, trigonometry, calculus
are interwoven at progressively rising levels
in the different volumes. Each volume rein-
forces your understanding as you penetrate
more deeply into the subjects. Selected illus-
trations create clear images of mathematical
ideas formerly difficult to understand.

A KNOWLEDGE OF MATH SPEEDS YQUR PROGRESS
IN ELECTRONICS—No matter what your plans
are in electronics-—mathematics plays a vital
role. The more math you know, the easier it
is to learn-electronics. And, if you’ve set your
sights on being an advanced technician or
an engineer, this course will speed you to-
‘wards your goal.

Volume | — ARITHMETIC AS AN QUTGROWTH QF
LEARNING TG COUNT —— You gain the self-con-
fidence you need to master mathematics!
You build a solid foundation in mathematics
without realizing that you are being intro-
duced to subjects usually consigered dry and

Volume 11—INTRODUCING ALGEBRA, GEGMETRY,
TRIGONOMETRY AS WAYS OF THINKING IN MATH-
EMATICS — Building on the solid foundation
laid in Vol. 1., you learn to apply algebra,
geometry and trigonometry as better meth-
ods of solving a problem when the arithmetic
begins to get involved. #268-2, $3.90

Volume 1T — DEVELOPING ALGEBRA, GEGMETRY,
TRIGONOMETRY, CALCULUS AS WORKING METH-
0DS IN MATHEMATICS- -This volume continues
the search for new and better methods of
calculating. and adds calculus to the group
of “tools” already introduced. #268-3, $3.90

Volume 1V — DEVELOPING ALGEBRA, GEOMETRY,
TRIGONOMETRY, CALCULUS AS ANALYTICAL
METHODS IN MATHEMATICS — Once you've
reached volume IV, you're ready to apply all
that you've learned in the earlier volumes.
You’'ll be able to find the right approach to
each individual problem. You’ll be ready for
a career in which mathematics play a most
important part. #268-4, $3.90

Available at parts distributors, bookstores,
or direct.

ORDER TODAY—10-DAY MONEY-BACK GUARANTEE

] W[ JOHN F. RIDER PUBLISHER INC. |
A division of Hayden Publishing Co.,Inc.
1A= 1850 Third avenue, New York 22 N V.

I Please send me thess paperback volumes:
Basic Mathematics [] Vol. 1—$3.90; [J Vol.
I (255396, O Vol. 1T—$3.90; 17 ver—1v_"
$3.90; [J 4 Vol. soft covers $13.75; [ ] Send
4-Vols. in one clothbound edition, $14.50.
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Rates—55¢ per word . . .

New York 11, N. Y.

minimum 10 words. Payment must accompany all ads except
those placed by accredited advertising agencies. Misleading or objectionable ads not ac-
cepted. Copy for August issue must reach us before June 14th. Figure one word: name of
city (New York), name of state (New Jersey). Sets of characters as in key (741-RE), also
abbreviations as 8x10, 35 mm, A.C,, D.C. C.0.D. Hyphenated words not normally considered
such count as two words (Hi-Fi). ZONE NUMBER FREE. RADIO-ELECTRONICS, 154 West 14 St.,

BUSINESS AIDS

1,000 LETTERHEADS (82 x 11) $8.95, 1,000 En-
velopes (Size 10) $9.95, 1,000 Businesscards
$4.95 with name, firm, address, phone. Mail
copy and check: ALLOCCA ENTERPRISES, PO
Box 4113, Santa Fe, N.M. Postage paid.

BUSlNESS CARDS, LABELS, RUBBER STAMPS.
Send for free descriptive literature, HEIGHTS
INDUSTRIES, 6121 C Street, Capitol Heights 27,
md.

1,000 Business Cards, "Raised Letters” $3.75
postpaid. Samples. ROUTH, RE-6, 3910 Kipling,
Greensboro, N. C.

WRITERS! Wanted how-to electronic book manu-
scripts and other subjects; fiction, nonfiction.
FREE brochures give tips on writing and publish-
ing. Write Dept. 98-F, EXPOSITION, 386 Park
Avenue So., New York 16, N.Y.

CASH PAID! Sell your surplus electronic tubes.
Want unused, clean radio and TV receiving,
transmitting, special purpose, Magnetrons, Klys-
trons, broadcast types, etc. Want military &
commercial lab/test and communications equip-
ment. such as G.R., HP. AN/UPM prefix. Also
want commercial receivers and transmitters. For
a fair deal write BARRY, 512 Broadway, New
York 12, N.Y. WAlker 5-7000.

G-R, H-P, L&N, etc., Tubes, manuals, military
electronics. ENGINEERING ASSOCIATES, 434

Patterson Road, Dayton 19, Ohio.

EDUCATION/

INSTRUCTION

HIGHLY EFFECTIVE HOME-STUDY REVIEW for
FCC Commerical Phone Exams. Free Literature!
WALLACE COOK, Box 10634, Jackson 9, Miss.

MAILORDER COURSES. Fantastic discounts. SEL-
MAR SCIENTIFIC, 14808 N. 30th Drive, Phoenix
23, Ariz.

LEARN WHILE ASLEEP. Hypnotize with your re-
corder, phonograph or amazing new Electronic

Educator endless tape recorder. Catalog, details
free. SLEEP-LEARNING ASSOCIATION, Box 24-

RD, Olympia, Wash.

NEW CONCEPT OF LEARNING SELF-HYPNOSIS!
Now on tape or record! Free Literature. Mc-
KINLEY-SMITH CO., Dept. T5, Box 3038, San
Bernardino, Calif.

FCC LICENSE in 6 weeks, First Class Radio Tele-
phone. Results Guaranteed. ELKINS RADIO
SCHOOL, 2603E Inwood, Dallas, Tex.

100

LEARN ELECTRONIC ORGAN SERVICING. New
Home Study courses covering all makes elec-
tronic organ including transistors. Experimental
kits — schematics — troubleshooting. Accredited
NHSC-GI Approved. Write for free booklet.
NILES BRYANT SCHOOL, 3631 Stockton Blvd.,
Dept. F. Sacramento 20, Calif.

LEARN HYPNOSIS. Free illustrated catalogue.
Write: HYPNOTIST, 8721 Sunset, Los Angeles
69RE, Calif.

COLLEGE HOME Study Courses from leading uni-
versities. Full credit towards Bachelor’s or Mas-
ter’s degree. 5,000 course directory $2.00. COL-
LEGE RESEARCH, North Highlands 14, Calif.

TV TUNERS REBUILT AND ALIGNED per Manu-
facturer’s specifications. Only $8.50. Guaranteed.
We ship COD. VALLEY TUNERS, 5641-A Cahuen-
ga, No. Hollywood, Calif.

METERS—MULTIMETERS REPAIRED and cali-
brated. BIGELOW ELECTRONICS, Box 71-8,
Bluffton, Ohio.

PATENT SEARCHES, $6.00! Free “Invention Rec-
ord”/Information.—MISS HAYWARD, 1029 Ver-
mont, N.W., Washington 5, D.C.
TRANSISTORIZED products dealers catalog, $1.
INTERMARKET, CPO 1717, Tokyo, Japan.
ALL MAKES OF ELECTRICAL INSTRUMENTS AND
TESTING equipment repaired. HAZELTON IN-
STRUMENT CO., 128 Liberty St., New York, N.Y.
SPEAKER RECONING. Satisfaction Guaranteed.
C & M RECONE CO., 18 E. Trenton Ave., Morris-
ville, Pa.

TV TUNERS REBUILT AND ALIGNED Per manu-
facturer’s specification. Only $9.50. Any make
UHF or VHF. We ship COD. 90-day written guar-
antee. Ship complete with tubes or write for
free mailing kit and dealer brochure. J. W.
ELECTRONICS, Box 51D, Bloomington, Ind.

INVESTIGATORS, SECURITY OFFICERS—Profes-
sional surveillance and alarm systems. Free
Literature. AMERICAN RECORDING CO., Box
332, Springfield, Va.

FOR SALE: Electronic Automobile Burglar Alarms,
$10.00 each. ALVIN COTTRELL, Saunemin, Il
FREE INSTRUCTION MANUAL with purchase of
10 scale slide rule—$4.00. tllustrative, Self-Teach-
ing Course—$2.00. Save! Combination only $4.95

postpaid. No COD. ALSYNCO, Dept. RE-3, 171
So. Main, Natick, Mass.

www americanradiohistorv. com

BEFORE You Buy Receiving Tubes, Test Equip-
ment, Hi-Fi Components, Kits, Parts, etc. . . .
send for your Giant Free Zalytron Current Cata-
log, featuring all STANDARD BRAND TUBES all
Brand New Premium Individually Boxed, One
Year Guarantee—all at BIGGEST DISCOUNTS in
America! We serve professional servicemen, hob-
byists, experimenters, engineers, technicians,
WHY PAY MORE? ZALYTRON TUBE CORP., 461
Jericho Turnpike, Mineola, N. Y.

FREE CATALOG—name-brand tubes 65% dis-
count, phono needles 80% or more discount,
phono cartridges, picture tubes 75¢ inch, parts,
parts kits, silicon and selenium rectifiers, trans-
mitting tubes, 7”7 TV test tube $6.99, imported
batteries, tube testers etc. Want to swap or sell
tube inventory? Send us your offering. ARC-
TURUS ELECTRONICS CORP.—Dept. R.E., 502
22nd St. Union City, N. J.

PRINTED-CIRCUIT BOARDS, Hams, Experimenters.
Garage-Door Opener, January R-E, $1.50. VOM
Amplifier, March R-E, $1.50. Free Catalog. P/M
ELECTRONICS, Box 6288, Seattle 88, Wash.

MOBIL-RADIO SYSTEM. Base station, 9 units, new
120° antenna. $3500.00. ROFFERS CHEVROLET
SALES, Ashland, Wisc.

CONVERT any television to sensitive, big-screen
oscilloscope. Only minor changes required. No
electronic experience necessary. Illustrated
plans $2. RELCO, Box 10563, Houston 18, Tex.

RADIO PARTS Earphones, Microphones Testers.
UNITA, 545 Fifth Ave., New York 17, N.Y. OX
7-8978,

TROUBLESHOOT FAST! Complete Signal Tracer-
Injector. Modify your radio in minutes. Still
usable as radio. ISOPROBE kit and Easy instruc-
tions. AM kit #121 $5.95. FM/AM Kit #221
$7.95. WALTRONICS, 1814 N. 84th, Milwaukee
13, Wisc.

SELF-SERVICE CONSOLE TUBE TESTERS. Origi-
nally $149.00. Reconditioned $19.95. FOB DEL-
MAR ENGINEERING, 3606 Delmar Rd., Indian-
apolis 20, Ind.

DIAGRAMS Radio, Television, $1.00. SUPREME
PUBLICATIONS, 1760 Balsam, Highland Park, IlI.

FREE LITERATURE keeping you informed on the
latest work-saving, money-making test equip-
ment. Learn how Easy Budget Payment Plan lets
you pay out of increased earnings. Top engi-
neered test instruments are priced for tremen-
dous value. Write today. CENTURY ELECTRON-
ICS, 352 Maple Ave., Westbury, N.Y.

TRANS-NITION Electronic Ignition parts kit, Nega-
tive ground $25. Coil, Manual SPECIAL $8.50.
Manual $2. ANDERSON ENGINEERING, Wren-
tham, Mass.

GOVERNMENT SURPLUS. Jeeps—$223.83, Trans-
mitters—$6.18, Receivers— $5.65, Typewriters—
$4.15, Oscilloscopes, Multimeters, Speakers,
Waikie—Talkies. Typical Government Surplus
prices. Exciting details FREE. N.Y. ENTERPRISES,
Box 402-F15, Jamaica 30, N.Y.

CB TRANSMITTERS $6.00. Other bargains, send
10¢ for list. VANGUARD, 190-48—99th Ave.,
Hollis 23, N.Y.

RADAR: Largest surplus stock in the world. RA-

DIO RESEARCH INSTRUMENT CO., 550 Fifth Ave-
nue, New York 36, N.Y.

SAVE DOLLARS on radi;, T\/_tub;s, parts at less
than manufacturer’s cost. 100% guaranteed! No

RADIO-ELECTRONICS
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rebrand, pulls. Request Bargain Bulletin. UNITED
RADIO, 1000-R, Newark, N.J.

DIAGRAMS for TV, $2.50; for radio, $1,25. HIETT
DIAGRAMS, Box B16, Laredo, Tex.

PROFESSIONAL ELECTRONICS PROJECTS—Or-
gans, Timers, Computers, etc.—$1 each. List
free. PARKS, Box 1665, Lake City, Seattle 55,
Wash

SUPERSENSITIVE DIRECTIONAL MICOPHONE
picks up faint sounds at 300 feet. Detects sound
through ordinary walls. Easily built for $7.00.
No electronic experience necessary. lllustrated
plans, $2.00. DEE CO., Box 7263-A, Houston 8,
Tex

DIAGRAMS FOR REPAIRING RADIOS, $1.25; tele-
vision $2.50. Give make, model. DIAGRAM
SERVICE, Box 672 El, Hartford 1, Conn.
WALKIE-TALKIE RADIOS: Citizens Band equip;
Intercoms; Radio-TV parts. FREE Catalogue.
ALLEN ELECTRONICS, 41-42C Main, Flushing 55,
N.Y

WEBSTER ELECTRIC INTERCOMS! Amateur Equip-
ment! Marine Electronics! All Select Bargains! 10¢
Any list! SUPPLIERS, 187 Miraloma, Miraloma,
Calif.

CONCERTONE 605-4RK, 505-4RK. One each be-
low cost. AUDIO, Box 695, Tarzana, Calif.

TAPE recorders, Hi-Fi components, Sleep-learning
equipment, Tapes, Unusual values. Free catalog.
DRESSNER, 1523 Jericho Turnpike, New Hyde
Park 5, N.Y.

RENT STEREO TAPES—over 2,500 different—all
major labels—free catalog. STEREO-PARTI, 811-
RE, Centinela Ave., Inglewood 3, Calif.

SALE  ITEMS — tapes — recorders — component
quotes. BAYLA, Box 131-RE, Wantagh, N. Y.

4/TR STEREO TAPES—bought, sold, rented,
traded! Bargain closeouts! Catalog/COLUMBIA,
9651 Foxbury, Rivera, Calif.

STEREQO TAPES FOR RENT. Write NATIONAL
TAPES, 71 Dey St., New York 7, N.Y.

HI-FI COMPONENTS, tape recorders at guaran-
teed “We Will Not Be Undersold” prices. All
brands in stock. 15-day money-back guarantee.
2-year warranty. Write your requirements for
quotation. No catalog. HI-FIDELITY CENTER,
1797D 1st. Ave., New York 28, N.Y.

REVERBERATORS for experimental application—
$7.00 postpaid. CAL’s PO BOX 234, Dearborn,
Mich.

LETTERS FROM FABULOUS SCANDINAVIA! Re-
ceiving—Forwarding! $4.00 monthly.—Three for
$1.00! Airmail—Worldwide! Confidentially:
SCAN POOLS, Box 75, Finspong, Sweden.

EXOTIC EARRINGS! Details free. Pair, $1.00.
OHGA, RA.457, Sigakenkusatu, Japan.

$100 WEEKLY POSSIBLE. Compile mailing lists
and address envelopes for advertisers. Home-
spare time. Particulars free. NATIONAL SERVICE,
81 Knickerbocker Station, New York, N. Y.

MAKE $25-$50 WEEK CLIPPING newspaper items
for publishers. Some clippings worth $5.00 each.
Particulars free. NATIONAL, 81 Knickerbocker
Station, New York N. Y.

PRINTING PRESSES, Type, Supplies. Llists 5¢.
TURNBAUGH SERVICE, Mechanicsburg, Pa.
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A DICTIONARY OF ELECTRONICS, by S. Handel.
Penguin Books, Inc., Houghton Mifflin Co., 2 Park
St., Boston 7, Mass. 4% x 7 in., 384 pp. Paper,
$1.65.

A rather complete and up-to-date dic-
tionary, covering the whole field of elec-
tronics, as well as physics terms relating to
electronics.

MODERN COMMUNICATIONS COURSE, Vol. 2,,
by Edward M. Noll. Howard W. Sams & Co., Inc.,
4300 W. 62 St., Indianapolis, 6, Ind. 5% x 8%
in.,, 256 pp. Poper, $4.95.

Principles and theory of amplitude
modulation systems.

MORE ABOUT LOUDSPEAKERS, by G. A. Briggs.
Wharfedale Wireless Works, Ltd. Idle, Bradford,
Yorkshire, England. 5% x 8%z in., 136 pp. Paper,
$1.50, Postpaid.

This, the author’s third book on the
subject of speakers, is devoted largely to
points not covered—or not completely cov-
ered—in the earlier publications. Will be
read by all serious audio enthusiasts.

BASIC THEORY AND APPLICATION OF TUNNEL
DIODES, by Sylvester P. Gentile. D. Van Nostrand
Co., Inc., 120 Alexander St., Princeton, N. J. 6 x
9 in., 295 pp. Cloth, $9.00.

A new, nonmathematical treatment on
the technician’s level of tunnel-diode theory
and circuitry. Also describes associated cir-
cuit components such as Hall-effect devices
and ferrite isolators.

SERVICING TRANSISTORIZED TWO-WAY RADIO,
by Patrick M. Craney. Howard W. Sams & Co.,
Inc., 1720 E. 38 St., Indionapolis 6, Ind. 5% x
8% in., 128 pp. Paper, $2.95.

How to repair and align the latest
transmitters and receivers.

RCA TRANSMITTING TUBES, Manual TT-5. Elec-
tron Tube Div., RCA, Harrison, N. 1. 8% x 5% in.,
320 pp. Paper, $1.00.

A companion to the RCA Receiving
Tube Manuals, this book describes more
than 180 types of transmitting and related
rectifier tubes.

OVER 11,000 DIRECT TUBE SUBSTITUTES, by
H. G. Cisin. Harry G. Cisin, Publisher, Amagan-
sett, N. Y. 5% x 8% in. 73 pp. Paper, $1.25.

There are three important sections:
direct substitutes for USA tubes, substi-
tutes for foreign tubes, and picture-tube
substitutes for new and old models. A table
of military VT equivalents is also given, as
well as a short list of transistor replace-
ments.

RADIO AMATEUR’S HANDBOOK, 40th Edition—
1963. Headquarters Staff, American Radio Relay
League, West Hartford, Conn. 6% x 9% in., 751
pp. Paper, $3.50 in US, $4.00 in US possessions
and Canada, $5.00 elsewhere.

The radio amateur's technical bible
updated to meel current needs as a con-
struction and reference manual, tube hand-
book and text for class or home study. In
addition to the usual thorough coverage of
the theory, design and construction of trans-

www.americanradiohistorv.com

NOW! CASTLE OFFERS YOU
THE BIGGEST BARGAIN IN

TV TUNER OVERHAULING
3

1

ALL MAKES

ALL LABOR
AND PARTS

(EXCEPTY TUBES)#®

ONE PRICE
ONE LOW PRICE INCLUDES ALL LHF
VHF AND UV COMBINATION® TUNERS

Fast Service . . Simply send us
your defective tuner completes include
tubes, shield cover and any damaged parts
with model number and complaint.

“UVcombination tuner must be of onz piece construc-
tion. Separate UHF and VHF tuner with cord or gear
drives must be dismantled and the defective unit
sent in. 30 Day Warranty.

CASTLE TV TUNER SERVICE, INC.

5715 N. Western Ave., Chicagn 43. lilinois

653 Palisade Blvd,, Ciiffside Park, New Jersey

in Canada: 136 Main St., Toronto 13, Ontario
®Major Parts are additional in Canada

!' Multicore Sales Corp. Port washington, N

For information, write Departmert MF-383

.
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Easy, Economical, Sure

EARN ELECTRONICS

BASIC
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GERNSBACK LIBRARY BASIC SERIES

BASIC RADIO COURSE trevised edition)

G/L #104 Learn radio: electron theory,

Ohm's law, resistance, in-
ductance, capacitance, circuits,
tubes, transistors, receivers, serv-
icing. A perfect way to start your
electronics career.

only

$410
BASIC TV COURSE

G/L #105 Thorough practical discus-

sion of circuit operation.
Forming the picture, antennas,
tuners, video i.f., detectors, agc,
sync, sweep, low- and high-voit-
age power supplies, portable
transistor TV

only

$410
BASIC TRANSISTOR COURSE

G/L #111 Asure-fire way to learn tran-

sistor fundamentals. Transis-
tor triodes, characteristics, audio
amplifiers, detectors, agc, i.f. am-
plifiers, front ends, transistor
types, circuit analysis.

only

$410

BASIC AUDIO COURSE

G/L #66 Hi-fifrom pre-amp tospeaker.

How and why audio systems
work. Fully describes sound meas-
urements, distortion, noise, at-
tenuators, equalizers, speakers,
mikes, sound recording.

only

$975

BASIC INDUSTRIAL
ELECTRONICS COURSE

G/L #109 The how and why of indus-

trial electronics. Trans-
ducers, electronics systems, in-
spection, sorting, counting, power
conversjon.

only

$410

BASIC MATH COURSE FOR

ELECTRONICS
G/L #100

Gives electronics men a use-
ful working tool in network
algebra, math for dc and ac,
complex numbers, logarithms,

only

$450

THE PIONEER ELECTRONICS PUBLISHER

PR — N T\ 3¢ 1Y {1118 ¢ [ I e e L

BUY NOW

From Your

ELECTRONICS
PARTS
DISTRIBUTOR

FILL OUT COUPON

102

— 104

REMITTANCE MUST ACCOMPANY ORDER

GERNSBACK LIBRARY INC.
154 W. 14th St., New York 11, N.Y.

Enclosed is $........... .

63RE

Please send me
66 109

—105 1
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mitters, receivers, modulators, power sup-
plies, antennas and test instruments, special
communications modes such as radiotele-
type and sideband are treated in sufficient
| detail for the reader to understand the
principles, and to build and operate the
equipment described.

TV TROUBLESHOOTING AND REPAIR (2nd Edi-
tion), by Robert G. Middleton. John F. Rider, Pub-
lisher, 116 W. 14 St,, New York 11, N. Y. 572 x
8, in., 208 pp. Paper, $3.95.

A complete, well illustrated book,
clearly written in Bob Middleton’s best
style. Aimed at the technician.

PRACTICAL RADIO SERVICING, by William
Marcus and Alex Levy. McGraw-Hill Book Co.,
Inc., 330 West 42nd St., New York 36, N.Y.
6 x 9 in., 624 pp. Cloth, $11.95.

Starting at the very beginning and pro-
ceeding slowly at first. it tells the beginner
how and where to look for defects and how
to repair home. auto, transistor and FM
receivers, as well as phonographs.

MODERN OPERATIONAL CALCULUS, by N. W.
Mclachlan. Dover Publications, Inc., 180 Varick
i St., New York 14, N.Y. 5% x 8% in., 218 pp.
Paper, $1.75.

A revised edition for physicists and en-
gineers, with examples. Covers linear differ-
ential and partial linear differential equa-
tions. Laplace transforms. (The author is
the McLachlan of the classic book Lowd
Speakers.)

TROUBLE-SHOOTING HIGH-FIDELITY AMPLIFI-
ERS, by Mannie Horowitz. Elgin Press, Inc., New
York, N. Y. 6 x 9 in., 127 pp. Paper, $2.95.

Professional know-how for the tech-
nician and advanced kit builder, including
troubleshooting, test instruments and
measurements.

ELECTRONIC ENGINEERING, by Charles L. Alley
and Kenneth W. Atwood. John Wiley & Sons, Inc.,
440 Park Ave. S, New York 16, NY. 5% x 9 in.,
646 pp. Cloth, $10.50

Based on class notes for college stu-
dents, this book discusses tubes, transistors
and the circuits using them. Heavy on math.

ABC's OF RADIOTELEPHONY, by Leo G. Sands.

Howard W. Sams & Co., Inc.,, 4300 W. 62 St.,

Indianapolis 6, Ind. 5% x 82 in., 96 pp. Paper,
$1.95.

An expert discusses AM, FM and SSB

for amateurs, Citizens banders and students.

NORTH AMERICAN RADIO-TV STATIONS GUIDE,
by Vane A. Jones. Howard W. Sams & Co., Inc,,
4300 W. 62 St., Indianapolis 6, Ind. 572 x 82 in.,
128 pp. Paper, $1.95.

Lists over 7.500 stations in U.S. and
possessions, Canada, Cuba, Mexico and the
West Indies. Gives frequency, power, net-
work affiliations. antenna height, stereo-
equipped stations. Alphabetical list gives
AM, FM and TV stations by call letters;
14 maps show locations of vhf, uhf and FM
stations.

PRINCIPLES OF ELECTRON DEVICES, by Angelo
C. Gillie. McGraw-Hill Book Co., 330 W 42 St,
New York 36, N.Y. 6 x 9 in., 576 pp. Cloth,
$11.50; Paper, $7.95.

Tubes and transistors are treated here
from a practical standpoint, with emphasis
on design and calculation.

RADIO-ELECTRONICS
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MOST-OFTEN-NEEDED 1963 TELEVISION SERV-
ICING INFORMATION (Vol. TV-21). Compiled
by M. N. Beitman. Supreme Publications, 1760
Balsam Rd., Highlond Park, Hil. 8% x 11 in., 192
pp. Paper, $3.00.

Compilation of complete factory serv-
ice information including schematics, align-
ment data, printed-board views, waveforms,
voltages and other data covering the very
latest TV sets released by all major manu-
facturers.

SERVICING TRANSISTOR RADIOS (Vols. 17, 18,
19 ond 20), Catalog No. TSM-51. Howard W.
Sams & Co., 4300 W. 62 St., Indianapolis 6, Ind.
4 volumes, 160 pp. each, 8% x 11 in. Individual
volumes $2.95, package of 4 $9.95. Paper.
Compnlauons of Sams Photofact fold-
ers covering 223 current transistor radio

models of 53 different brands.

INTRODUCTION TO NONLINEAR DIFFERENTIAL
AND INTEGRAL EQUATIONS, by Harold T.
Davis. Dover Publications, Inc., 180 Varick St.,
New York 14, N.Y. 5% x 8% in., 566 pp. Paper,
§$2.00.

A comprehensive treatise on analytical
methods, with numerous examples, prob-
lems and tables.

TUBE AND TRANSISTOR HANDBOOK. Distributed
in US by Continental Dynamics, PO Box 3125,
Beaumont, Tex. 42 x 8% in., 504 pp. Flexible
cloth, $3.75.

This special idea in manuals covers
American and European tubes and transis-
tors. Directions for lts use appear in 10

School
Directory

GET INTO

ELECTRONICS

V.T.I. training leads to success as
technictans, field .
ists in communications, gulded mis

slles, computers. radar and automation,
3 dvane courses in theory &
Iahornlory Electronie ngineering
vlogy, an ECPD accredited Technie
u ite curri 1. egree
ir B ont (‘ 1

ApProv
e ':- mmn uuh major compantes qa—.n
schoo! graduate or equlvalent Cat. og.

VALPARAISO TECHNICAL
INSTITUTE

Department C, Valparaiso, Indiana

engineering degree in 27 months

Become an Electronics Engincer. College graduates
enloy higher income advancement. Major corpora-
tions visit us rexularly to interview and employ seniors.
BACHELOR OF SCIENCE DEGREE IN 27 MONTHS
in Electrical (Elcectronics or Power maior). Acro-
nautical, Chemical, Mechanical. Civil Engincering.
IN 36 MONTHS a B.S. Desree in_Business Adminis-
tration. One-year Drafting-Design Certificatc Program.
Small classes. Well-equipped labs. Campus. Dorms.
new library. Moderate Costs. Enter Sept., Jan.. Mar.
June. Founded 1884. Write 1. G. McCerthy for Catalor

and “Your Career in Engineering and Com-
merce’’ Book.

2463 College Avenue * Angola, Ind.

ENGINEERING EDUCATION
for the Space Age

{5‘3
\ORTHROP INSTITUTE of Technology

is a pmalel) endowed, nonprofit collese of engincering
offerinit a complete Bachelor of Science Degree Program
and TWO- \E-\R accredited technical Institute eurricula.
Btudents from S0 states, many (oreign countrles. Outstand.
ingl nucceurul fraduates emploved In aeronautics. elec-
tron::m “\d space technology. Write today for catalog—
no ol a
NORTHROP INSTITUTE OF TECHNOLOGY

18§ Wcst Arbor Vitac Strcet, Inglewood {, California

ENGINEERING
SCIENCE
MATH

8.5. DEGREE
| IN 36 MOS.

—
—_—
!-;-... L= - a0
U.S. NEEDS 50.000 NEW ENbINEEHS A YEAR!
EARN ACCREDITED B.8. DEGREE in S8cience or
Engineering in 36 months-—year-round program optlonal.
27-month epkineering diploma also available. Classes
start June, Sept., Jan., March. QUALITY EDUCATION.
Graduates employed throughout the U'. 8. und abroad.
Government approved for veteran training. Students from
50 states. 40 countries. 20 buildings; dorms, gym, Campus.
New library and laboratories. Employment help prorlded
SAVE TIME AND MONEY. Write for catalog
1616 E. Washington Boulevard, Fort Wayne 2, Indiana

TIT Indiana Institute of Technology

JUNE,

formerly Indiana Technical College

1963

Engineering Technician
A.S. Degree—2 Years
Electronics Engineer
B.S. Degree
Evening Courses Available
ELECTRONIC TECHNICAL INSTITUTE

970 W. Manchester Ave., inglewood, Calif.
4863 El Cajon Blvd.,, San Diego, Calif.

ENGINEERING DEGREES

Electronics, Mechanical,
Also in Liberal Arts &
Major in Accounting
earned by

HOME STUDY
Resident Classes Also
Avallable if Desired

Snecify course preferred
ACIFIC

INTERNATIONAL
COLLEGE OF ARTS
& SCIENCES
Primarily a correspondence school

Chartered 1935
Hollywood 38. Callf.

PACIFIC
INTERNATIONAL

C.A.s.

5719-M Santa Monica Blvd.

How to use electronics as
a springboard to success

A man with electronics know-how can
have an outstanding career in industry!

Whether you want to become an ex-
pertinyour present specialty, or you have
set your eyes on a high-paying mana-
gerial spot, business wants you. And
1. C. S. offers 249 courses to help you!

Technical courses cover everything
from electronics fundamentals to ultra-
sonics. Professional radio and electronics
training kits available. Business courses
cover marketing, production, sales, writ-
ing. Send coupon for the free I.C.S.
Success Kit: 3 valuable booklets that
tell what I. C. S. can do for you!

e s ssssssscssssssssscnnney

City Zone State

r

: INTERNATIONAL CORRESPONDENCE SCHOOLS
g Box U8753E Scranton 15, Pa,
: Please rush me FREE Success Kit. My field of Interest is:
] Electrical Engineering Business Administration
' 1 Ind. Electronics Engrg. [ Personnel Management
: Prac. Radio & TV Engrg. [ Sales

1 Other technical course [] Other business course

1

: (list other course)

: Name Age__
(]

H Address

1

[

&
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languages including Arabic.

The desired tube is located in the in-
dex, and on the page is found drawn in a
typical schematic that gives voltages, cur-
rents and other daia printed in little “boxes”
directly on the tube connections.

82 pages are devoted to transistors.

UNDERSTANDING AMATEUR RADIO, by George
Grammer. American Radio Relay League, West
Hartford, Conn. 6Y2 x 9%z in., 320 pp. Paper $2.00
in US, $2.25 elsewhere.

Latest addition to the ARRL library.
Sixieen chapters covering setting up the
amateur station, fundamentals of receivers,
transmitters, power supplies, antennas, and
modulators and how to build them. A must
for beginners.

ELECTRONICS IS ,
HIGHER INCOME! i
Pfepare NOW ] EARN YOUR A. 5.

DEGREE IN 24 MOS. \“ Il
DEMAND FOR ELECTRONIC E
NOLOGISTS EXCEF UPPLY!

GINEERING TECH
Enroll wi

gine

oming fiel VMU
le‘ATlOK\S BROADCASTING COMPUTER 'l'E(‘H
0GY COMPUTER vro«‘m MM H‘ G Colleze level

t and home-study course
laboratories fmlurc IBM. BENDI and UNIVAC electromc

computers and data_processing equipment. SEND COUPON
FOR COMPLETE CATALOG e
SEAEECAGERGEEREERRREEARERAEERERE

44 Wrandott o =]
m CENTRAL TECHNICAL INSTITUTE 1504 Ka o REG3 H

o - Age—o

2z
< 8

Zone_—_ State.

Residen

Home Study Courses in
COMPUTER LOGIC
COMPUTERPROGRAMMING

TRANSISTOR PRINCIPLES
from the

PHILCO TECH CENTER

Study at home in your spare time and
at your own pace. Choose from these
courses:

1. Digital Computer Fundamentals. An up-
to-date introduction to the logical construction of a
computer, its design, operation and application.

2. Programming for Digital Computers.
An introduction to the basic concepts and techniques
of programming. Topics Include number systems,
flow charting, coding, debugging and program
systems for the future.

3. Transistor Principles and Practice. A
comprehensive course for experienced electronics
technicians and engineers. Experiments verify theory
and design. Pulse and special circufts are included.

MAIL COUPON FOR FREE INFORMATION

PHILCO TECHNOLOGICAL CENTER
P.0. Box 4730, PHILADELPHIA 34, PENNA.

Please send Information on the home study courses
I have checked below.

O Digital Computer Fundamentals, (] Program-
ming for Digital Computers, Transistor Prin-
ciples and Practices, [] Other

Name Age.

Occupation__

Address.

City____ Zone. State___

PHILCO

A SUBSIDIARY OF t%- /f@(or?wymny,
103
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JUMBO Pz’ OFFER ADVERTISING INDEX

FREE! FREE! FREE! FREE! Allied Radio Corp. ........ ?lzi Multicore (Div. of British Industries) ...... 101
i Antenna Specialists Co. R A :
EXCLUSIVE Only with Poly Paks Arco Electronic Supply Co. (Arcolytic Div.) ] National Radio Institute .................. 3, 92

16  National Technical Schools ...............

$ I. $ oo SR Eli:”"“‘cs LEitth et iaman = 2 North American Philips Co. Inc. (Norelco). 20
B & K Manufacturing Co. ................ 7 s
(T] | Blonder-Tongue Labs ................ 18 golypal\s_ PP SR VA L e e lgg
s Britannica Schools (Dlv of Encyclopaedia ‘ rogressive bEdu-Kits Inc. .........oenee

Britannica Press, Inc.) .................. 9  RCA (Tube Div.) ..........coo..... Back Cover

JUMBO PAK CHOOSE ANY ITEM Brooks Radio & TV CO"’ --------------- 87 RCA (Citizens Band Div.) .............. 83

o Transistors  » Diodes IN THIS SALE AD Sapn:ol Radio Engineering Institute ........ 19; &gﬁ Eg:sr:‘r%‘:l'l‘lll‘;‘:_n“gﬁs gl,l‘?(): Campmgn) 81
o Resistors  + Knobs FREE WITH EVERY oY Tuner Serviee . RCA Institutes ... ..

° Condensers s Etc. Etc. | 187} Rad-Tel Tube Co

25¢ for handling $10.00 ORDER! CLASSIFIED ADS ....... . R R S0 Soay o

| Cleveland Institute of Electronics ......... Relco a ument €O, ..v.vninn. 9

BOTH FREE WITH ANY $10.00 ORDER _ | Solordaptor . ... co 8 (UF) Rider Bublisher Co, ne. U111 99

OI.Y Coyne Electrical School ...... ... . "~ .96 Rohn Manufacturing Co. ......... ST e 93

SEMI-KON-DUCTORS by P3 Coyne School Publications ........ ...~ 73 (H. W) Sams & Co. InC. ... ...o\oooo .. 19, 95

7 Saxitone Tape Sales (Div. of Commissioned

We Bought Up Millions—No Chance to Test ‘Em! | DeVry Technical Institute . ~ EIECIIONICS) ..ot oot 104

Dressner e ..gumeosuramcn -

] 15 SILICON DIODES, up to 750 ma, epoxy & gold. .$] Schober Organ Co. 62
] 20 TOP HAT RECTIFIERS, to 750 ma silicon. ., ....$} Editors & Engineers ........... 80 (H. H.) Scott, Inc. .. Ak s kel 180
[] Y0 ZENER DIODES, cold-n-silver plated.......... $1 EICO Electronic Instrument Co. ...... ) ! 22 Semtronics . ........ . 97
] 15 PNP TRANSISTORS, assorted styles. ........... 1 Electro-Voice Inc. .............. ... ....... 9 Sencore ....... 59
] 15 NPN TRANSISTORS, assorted styles.......... 51 Electronic Chemical Corp. ................ 94  Sonotone Corp. simns 91
[] 10 2-AMP POWER RECTIFIERS, silicon, stud...... s Electronic Measurement Corp. (EMC) ..... 68 SPrague we~o.ere cmimpeezogs . 75
] 5 POWER TRANSISTORS, 2N155, T03 style case...$] | Electronic Publishing Co., Inc., ......... ... 80 Stancor Electronics Inc. 90
] 20-AMP POWER RECTIFIER, silicon, stud......... £ EUTOTCCTI] | mm 3 el £ st m B e il KON o e e 92 Surface Conductor, Inc. 62
FACTORY  SEMI.KONS by PSLY Fair Radio Sales . ... 92 fgéy.mi;“‘{s.zc;;ié-l-p-,;,;}-u-c-t;-,-nc_ Msahaant T
arkes) Tarzian Inc. (Tape Div.) ......... 76
5 RF TRANSISTORS, PNP, osc, 5 mes, 2NBT7. .. ... s GM Photoelectronics ..................... 63 ! : 4
E S D, e s m;N, et tros ‘s: General Electric (Receiving Tube Div.) . 3 (Sarkes) Tarzian Inc. (Tuner Div.) ...... .. 63
7 3 20-WATT TRANS., stud, 2N1828, T010 case. .. . . sy | Gernsback Library ................... 79.92, 102 Triplett Electrical Instrument Co. ... ... 2nd Cover
T] 4 SELENIUM RECTIFIER, 100 ma, 115 vac. ...... $1 Grantham School of Electronics ........... 15 i g ]
0] 10 HIGH GAIN NPN TRANSISTORS, TO5 case. . ..%) Harman-Kardon [nc m University Loudspeakers Inc. ............. 21
C] HOFFMAN SOLAR SILICON CELL, ¥z X 17........ %1 | Heald’s Engineering College ... ... .... .. 98  Warren Electronics CO. ................... 98
] 2-AMP SILICON CONTROLLED RECT., 2N1600 stud.$1 | Heath COmMPany ................ccoeeuuon. 71 Winegard CO.  rmactiaw b b ong oot il s 64—65
] 3 HUGHES H.V. PLUG-IN TWIN RECT T-pin. ... $1 . Workman Electronic Products Inc. ........ 97
] 15 1N34 GERMANIUM DIODES, subminiature size. .$| International Crystal Mfg. Co. Inc. ....... . 69 Wuerth Products COrp. . ......c...oovuunnn. 96
] 4 2N107 TRANSISTORS, PNP, standard make International Electronics Sales Corp. ....... 58
] 4 2N35 TRANSISTORS, NPN, standard make ITT—Federal Electric Corp. .......... 3rd Cover SCHOOL DIRECTORY........ ........ page 103
NPN, RF-05C. . ...... . . N
E 233:473,&?'7’?:(LRSA':gllslr/f"rfsx'ne sens_Rpijs:c(s__. o Jerrold Electronics Co. (Subsidiary of Jer- Central Technical Institute
O 25.am IRANSISTOR. car ignition, TOZ. ... .. ... b GOl (CONDL) i ot e i o 5 AR Asw o e s m RN o 10 Electronic Technical Institute
O T°WATY ZENER REGULATORS, ohoose from atoaov. gy | (Er F2) Johnson Co. ..o, 88  Indiana Institute of Technology
L 1 . i International Correspondence Schools
[] 60-pc SET: transistors, diodes, resistors, etc.......$] Key Electronics Co 98 N A
B TPy R - . orthrop Institute of Technology
] 6 750-MA 600V TOP HAT RECTIFIERS, - - SR | R Pacifi i i
Lafayette Rad acific International College of Arts & Sciences
] 25 PLUG-IN DIODES, IN119, 1N82, oa y LO %4 Philco Corp. (Technological Center)
E LOG:N;NEZA:‘?JIPSTT?:SNSTsrlrxged circuit radios. .. ... :: (P. R.) Mallory Co., Inc, ... 67 gri-State College
......... b Mercury TV Tuner Service .. 93 alparaiso Technical Institute
[] 4 WORLD'S SMALLEST TRANSISTORS, npen ... .. $1 | Moss Electronic Inc. ........... 88 Printed in USA.

25-pc. SEMICONDUCTOR “‘Bank” R4 |
A SAXITONE RECORDING TAPE
e SW INDEX <« 20x1ae gustanteed not to rub of or sauesk__or money

ncl.: PNP, NPN, Power TRANSISTORS Top Hat, Epoxy
| ﬁnd it’s more than just ‘‘price’'’ when You deal with

REC‘i‘IFIFRS Germanium, _Siiicon 'DIODES;  Zener
REGULATORS; Power Stud RECTIFIERS; Sun Battery.

. We are original pioneers in the tape recorder
A complefe 2 in 1 fact file for i buslness and o;;sfe&litatlon means everything to us,

POLY PAK KIT OF THE MONTH "- — = — == = S
l
[
I

worlo NOLLAR POLY PAKS

(in mallable box) .39
25 'CERAFIL’ WORLD’S SMALLEST COND., to .05 mf$] | Professional wW 600’ acetate (plastic). 5 inch. 4 75
3 TRANS'TR TRANSFORMERS, inbut-driver-output..$) r and Amateur S l.'s. ggg: m'gﬁﬁ ?p‘",“t Ao o k33
2 FILTER CHOKES, 10 henry, 100ma, strap mtg. . . .$] The World of Short Wave Radio S SaltT 5 ineh reel 1 18
2 WORLD’S SMALLEST 456KCS IFs, 38" square....$] . L 1200: M\LAR tenstlized, 5 inch, . 1,59
2 TRANSISTOR VOL, CONTROLS, 5000 ohm, v /sw.$] at your fingertips: 1500" MyLaR. (f'x“i"}ﬁ;’.' Totongi | 1729
20 SQUARE 'DiSK’ CONDENSERS, .01 to .05 mf...$ 800° acehte (plastlc) 1.39
0 4 L ‘ 800’ MYLAR 1 mil. 1.89
2N155 TRANSISTOR OUTPUT TRANSFORMER, to3.2 81 | | - 1800 M il thick, ok 3158
TRANSISTOR PM SPEAKER, 234" rd, 8.2 v.C..... 5 1. WORLDWIDE FILE 1007 My 1'32{3': .“JI.::';’J‘SZ.,’.:"E ""_c" z.)Sg
20 ‘CORNING’ RESISTORS, 3 to 7W to 24K ohms. .$] ) =] T — arge Users Even Lower
40 WORLD’S SMALLEST RESISTORS, 5% too. . ... $1 By hour of the day, English Lan- 307 | music on tave | , PLUS
printed circuits...$ P
Ss"éﬁ."pfr'.??c".Jéﬁﬁsiﬁﬁ?“cf"fmé Seortn 35051 e) guage Transmissions to all parts of ‘
e - NORELCO SPEAKERS
60 CERAMIC CONDENSERS, to .05mf to 6KV. .. .. the World. 1,500 hours of Pro- Famous AD380OM, twin cone 8”

30 SILVER MICA CONDENSERS, asst values. ..
50 TERMINAL STRIPS, asst. 1 to 10 lugs...... ..
15 RCA PLUG & JACK SETS, tuners, ampllfiers. ...

60 HI-Q RESISTORS, 2. 1, 2W to l-meg, 5% too..$)
100 ASST HALF WATTERS, resistors, 59% too......$] _ f T
30 TWO WATTERS, resistors, AB, 5% too. .. Frequencies—Time of Newscasts

o . (7t59199000 cy:lgg) ;ompamhle
gramming a week—190 daily || R T
Newscasts: Lists Counfry/Servlce rs“x?ecelffcsuons on entlre Norelco
line sent on request,

SAXITONE TAPE SALES

DDDDDDDDDDD 15 0

igscgklglg c';eKsEai;;'lso:c'“ﬂzzki:,ifi:‘i 00T 3. :: —Area Beamed. | div. Commission Electronics,Inc.
e wide variety. .. .. - ;
10 TRANSISTOR EI.ECTROI.YIICS, asst values.....$] 1. NOR CAN . SERVIGES 1776 Columbia Rd,, Wash., D.C.
50 RADIO-n-TV KNOBS, asst colors, styles.......$] .
10 ELECTROLYTICS, can & tubular types....... e 3 | THAMERI A s v S
10 VOLUME CONTROLS, to 1-meg, switch too. ... .$] FILE
50 MICA CONDENSERS, to .01, silvers too.. . .- %% i . . .
10 TOGGLE SWITCHES, asst types. makes. -3 By country or service—Lists time of
20 POWER RESISTORS, W-w-, 3-50w to sT ) il
s T“NS'SSTORTCS,?%KE?' for PNPNPNs . E:ngllsh Itang;cge Trcnsrglssmns,
10 PANEL SWITCHES, rotary, toggle, micro....... 1 vencies— scrip-
3 FERRITE ANTENNAS, 540-10 1600 kc, 4v2” long.$] ‘req € R e . rogrcm e br p
60 TUBE SOCKETS, Plugts. rgcel:tagie‘s,. 20 3 .] ...... :l tions (|nc|Ud|ng DX, MOII ag, CLASS e
0 .05 to 6KV, values, . . .

& ?6%%5&"35?1%‘!‘5&“5 to Bt to lsc;ov..s. P News etc.)—Addresses of Services. /ﬁ_ )
1500- -pc. HARDWARE KIT, ndno n-’ tqucre“s. ete.. . .:| CLASSIFIED ?‘V E (.T\Q“
BRADLEY 1 WATTERS, 5% t0o........8] .. oF

ggoAfl;LE’rooKup WIRE, asst colgrs;:rgzes..o./. s EW Index is |deCa| forI note or f|og AD SECTION OF o
30 'LOW NOISE' CORNING RESISTORS, 5% t0o..$] e, omplete, Profes- J
30 PRECISIONS, V2 & 176, to 1-meg, s, 1, 2W. ..3] eeping ‘The Ll RADIO-ELECTRONICS i
150-fr. TRANSISTOR WIRE, #20-232 sizes........ st | sional Guide to Short Wave Listen-
2 TRANS. SUPERHET VARIABLE COND., W/cal. dial $ A 55¢ per word. {10 -word
100 TUBULAR CERAMIC CONDENSERS: - - -+« - 5 ing! | 0% di
R BARGAIN MAIL-ORDER FLYERS | minimum}. 10% discount on
SEND 104 FOR BARGAI - R $1 Postpaid 3 or more mserhons

[ Semiconductors  [] Poly Paks [ Parts |

OLY mresewsmiw | | SW O INDEX
ORDERS INVITED. -

AKS '| DeptR,Box30 New York 34, N.Y. RADIO-ELECTRONICS

P:0. Box 947R, So. Lynnfleld, Mast. | 154 W. 14th Street, New York 11, N. Y.

World's largest supplier of pre-packed assortments
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WORLD-WIDE ENGINEERING ASSIGNMENTS WITH
ITT-FEDERAL ELECTRIC CORPORATION

Working in more than 30 countries across the free world, elec-
tronics technicians and engineers of |TT-Federal Electric Cor-
poration install, service, maintain and manags an immense
variety of electronic equipment and systems. These range from
the 4,000 mile DEW Line across the frozen North, to the single
instrumentation site on a lonely promontory jutting into the
Ocean, down the Pacific Missile Range.
But between these extremes, there’s much more —

not only in terms of individual challenge and
adventure, but in importance to the
growth and welfare of other friendly
nations. An example here is the

FASTER PROGRESS
Your FEC assignment
accelerates your pro-
gress by giving you a first-
hand knowledge of some of
today's most advanced elec-
tronic systems and equipments.
Then, varying responsibilities add
flexibility to your experience —you may
teach navigational aids, direct emergency
maintenance, supervise a radar installation, or be-

come a field service administrator. And to help you forward
faster, FEC reimburses you 100% for advanced study at lead-
ing universities and colleges or approved technical correspond-
ence courses you complete.

ADVENTURE

An assignment may take you to Nepal — or to Africa, Alaska,
Greenland, Europe, Canada or across the U.S. FEC field
engineering operates in almost every climate and living con-
dition in the world. Along with adventurous assignments in
exotic countries, FEC field work often has a diplomatic side.
For instance, teaching native workmen how to operate systems
you're helping to install.—a first-hand role in strengthening
the good impression of our country by making friends abroad.

microwave communications network linking 8 cities in South
Vietnam.

Actually, at any point in time, FEC engineers and technicians
are working on more than 100 active projects —installing, test-
ing or operating almost every type of wire or wireless commu-
nication system in addition to radar, instrumentation and
computer facilities, plus the multitude of ancillary systems and
services supporting them.

The great number and diversity of our pro-

grams generates these valuable career

advantages rarely found together in
service engineering today:

THE FUTURE
Every Federal Electric
career is stabilized by
FEC's world-wide opera-
tions. And your future :za-
reer is further enhanced by
association with the parent ccm-
pany — International Telephone and
Telegraph Corporation — whose current
annual sales and revenues now exceed a bil-
lion dollars. When a field job is completed, FEC men
have priority for openings in other field assignments, as well
as at headquarters in Paramus, New Jersey. Then too, you
may find a future with one of the many subsidiaries and divi-
sions of ITT who also seek qualified technical talent.

There are always interesting positions at many levels with
FEC. However, openings change from day to day. If you would
like to receive further information on current opportunities,
please write to: Mr. A. Sheridan, ITT — Federal Electric Corp.
Room 89-MJ, Paramus Industrial Park, Paramus, N. J.

An Equal Opportunity Employer

ITT FEDERAL ELECTRIC CORPORATION
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KEHPING-SILVER4
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Critical inspections assure highest quality screen for RCA picture tubes

Because your customers judge & picture tube by its face, RCA
makes certain that every Silverama® picture tube has a
matchless complexion. Super-critical inspections at varions
stages of manufacture assure the virtually blemish-free tele-
vision viewing surface your eustomers expect in an RCA
Silverama.

At the screen inspection station in our Marion, Indiana
picture tube plant (above), for example, an inspactor uses
transmitted light to check for pin-holes and other flaws in

Envelope inspection. Picture
tube envelopes are polished,
and given a series of acid
baths prior to re-use that
delicately etch the interior
of the glass to restore it to
the peak of iis optical ca-
pability. Then they are
thoroughty inspected to
meet the standards of the
original acw énvelope.

newly applied phosphor screens. The most minute imperfec-
tion—even the slightest variation in screen texture, color or
smoothness—is cause for rejection of the bulb.

Screen inspections using both ultra-violet and transmitted
light are but one phase of the exhaustive battery of visual,
mechanical, and electrical quality control tests each Silver-
ama must pass. The object: to maintain a product you can
recommend and install with confidence in your customers’
TV sets.

Screen inspection. Every
completed Silverama is re-
inspected for screen quality
and sharpness of focus at
this special automatic test-
ing station near the end of
+the production cycle. Each
Siiverama undergodes as
many as 26 inspections be-
fore it is released for sale
to your customers.

RCA ELECTRON TUBE DIVISION. HARRISON. M. J.

WWWw.americal

o . m? The Most Trusted Name in Television
i

2
storv.com


www.americanradiohistory.com

