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Amperex

p—
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[P z .

ra

 ELECIRON #
TuBes

are you replacing
top quality tubes with
identical top quality tubes?

You can, now! You ean carry the identical tubes that you find
in most of the quality TV sets you're servicing. Chances are,
you were not aware that these sets were designed around spe-
cial Frame Grid tubes originated hy Amperex.

Tor some time now designers have been using many Amperex
Frame Grid tubes in their quality TV receivers and we can
tell you nmow that even more Amperex tubes are heing designed
into the sets you’ll be handling in the future.

Compare, if you will, the performance of Amperex Frame
Grid tubes with conventional IF tubes: they provide 55%
higher gain-bandwidth, inerease TV set reliability by simplify-
ing circuits and they make your servieing ecasier, faster and
more profitable because their extraordinary uniformity virtu-
ally eliminates tine-consuming realignment when you replaee
tubes. Technicians are finding Amperex TIE line to carry.

Tubes introduced by Amperex and currently being used by
major TV set makers include:

Frame Grid—— Others
2GK5 4GK5 6GIKH 6EH7 6AL3 9AS8
2ERS 4E117 6ESS 6EJ7 6BLS8 15CW5
3GK5H 1KJ7 6KR5 6HGS 6BQ5 16AQ3
3E1L7 4188 6¥Y5H 7THGS 12AX7 27GB5

For optimum customer satisfaction and maximum profit
operation for yourself, make room in your caddy right now
for the identical, matchless-quality tubes designed into the
original sets. Next time you visit your distributor look for the
green-and-yellow box and ask about Frame Grid tubes for TV
and other ontertainment replacement applications. Amperex
Electronie Corporation, 230 Duffy Ave., Hicksville, L. I,N. Y.
In Canada: Philips Electron Devices Ltd., 116 Vanderhoof Ave., Toronto 17.

vaw.americanradf)\historwmﬁ
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Every reel of Soundcraft Tape must
pass the toughest inspection stand-
ards in the industry. For with mod-
ern 4-track recorders, you - need
this standard of perfection in the

recording tape you buy. Even the

subtiest physical defects—surface
irregularities, edge burrs, skew,
feathered edges, cupping and curl-
ing—will prevent intimate contact
between the narrow tracks and re-
cording head, causing severe loss
of high frequencies. The quality
control number you now see on
every reel of Soundcraft Tape is the
final step in the painstaking manu-
facturing processes which make
these recording tapes the very best
that money can buy.

MARCH, 1963

DATE

B Soundcraft’'s patented Micropol-
ished® Process polishes the tape sur-
face to a mirror smoothness. Surface
irregularities are eliminated, the tape
needs no breaking-in; you record per-
fectly right from the start.

B Soundcraft Tape is slit to incredibly
close tolerances, insuring a tape entirely
free of edge burrs and skew.

B Soundcraft Tape is wound extremely
smooth to eliminate protruding edges
which can be ‘‘feathered” or damaged
during handling and use.

B Soundcraft’s oxide coating and base
material are balanced to prevent the
cupping and curling caused by different
rates of expansion and contraction be-
tween these materials.

B Soundcraft’s exclusive FA-4 oxide
formulation is frequency adjusted for
4-track stereo. It offers the most ad-
vanced magnetic properties in a tape

www americanradiohistorv. com

Your
assurance
of a
flawless
tape:
this
Quality
Control
Number

now
on every
reel of
Soundcraft
Tape!

today—more high frequency output,
greater signal-to-noise ratio and dy-
namic range, and freedom from tape
hiss, low-speed and editing squeal.
Always buy Soundcraft Tape, quality
controlled to assure best performance
on your tape recorder. Write for the
“ABC’s of Soundcraft Tape”.

To our engineering-minded friends: mail
us the tab showing the quality control
number of your reel of Soundcraft Tape
and we'll send you its rigid specifications..

Main Office: Great Pasture Road, Danbury, Connecticut « New
York: 10 E. 52nd Street » Chicago: 28 E. Jackson Bivd. » Los
Angeles: 342 N. LaBrea s Canadian Reps.: Toronto, Vancouver

3
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Formerly RADIO CRAFT—Incorporating SHORT WAVE CRAFT—TELEVISION NEWS—RADIO & TELEVISION*

editorial

Hugo Gernsback 31 Automated Electronic Newspaper

audio-high fidelity-stereo
41 Electron Cloud Head for Tape Playbatk
John A. Mooney 45
Alex M. Schotz 46

Improving Single-Ended Outputs

Multipurpose 2-Channel Mixer Preamp
A transistor workshop project

47 More on the TV Sound Converter

electronics
John Potter Shields 37 Electronic Range in the Home
Will microwaves revolutionize the kitchen?

39 New Techniques Speed Information Transmission

Cecil Beeler 48 Cathodic Protection—The Big Electronics

One way to keep buried metal from corroding

general
57 Space-Age Crossbow

59 What’'s Your EQ?
I. Queen 64

Unusual Current Sources
Try these two handy circuits

radio
Jack Darr 35 Setting Up for Remote Broadcasts

Running a remote for the local radio station

Robert F. Scott 40 Selective Calling Improves CB

Operation (Cover Feature)

Heathkit GD-162 gives you only calls intended for you

Harold Churchiil 50 FM Antenna Has High Gain and Quality

Build it yourself and enjoy beiter hi-fi listening
William H. Grace, Jr. 56 Autogen—I1-Transistor Radio

Regenerative receiver for the broadcast band

television
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I
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ABOVE AVERAGE INCOME ‘ "

o

AVERZGE INCOME

SUCCEED IN MANY HIGH-PAYING
JOBS LIKE THESE...

« TV-Radie Sales, Servic2 and Repair

* Prof tatde Business of Your Own

« Commusications Techmician — F.C.C. License
* Hi-Fi Sereo & Sound Recording Specialist
 TV-Radie Broadcasting Operator

« Technician in Computars & Missiles

« Electronics Field Engiteer

« Special st in Microwaves & Servomechanisms
« Expert "rouble Shooter

¢ All-Phaze Master Tectnician

NATIONAL % SCHOOLS

WORLO.WIDE TRAIN®G SINCE 1905
4000 SO. FILUEROA ST.,

Write Dept. RG-33

10S ANGELES 37, CALIF, U.S. A

RESIDENT TRAINING AT LOS ANGELES
ish to take your training in our
;?‘e!?;e:’l‘sswool at Los Angeles, the
world's TV capital, start NOW in o1|_1\|;
big. moderr Shops, Labs, and Radll;J(-est
SI‘.ud.ios,' Hare you yﬂkprmlh lates
in ili
i d—finest, most complete faci
ltri‘::a”:ﬂered by any school. Expert
friendly instructors. Personal attention.
Graduate Employment Service. Help 13
finding home near school—and pa
time job while you learn. .
WRUTE FOR SPECIAL RESIDEN
SCHCOL £ATALOG AND INFORMATION

N.1S. HOME TRAINING is

® (Classroom Developed
® Lan-Studio Plann2d
® Shop-Tested
o Industry-Appreved
e Epecifically Designed
for Home Study

ACCREDITED MEMBER

. .. the only notionally

recognized accrediting
agency for private
home study schools.

ACTUAL LESSON

NO SALESMAN WILL CALL

BREAK THROUY
) . ELTV-RADIO

FREE BOOK

GH TO HIGHER PAY
ECTRONICS

START NOW! Break through the Earning Barrier that stops
half-trained men. N.T.S. “All-Phase’ training prepares you —
at home in spare time — for a high-paying CAREER in Elec-
tronics — TV — Radio as a MASTER TECHNICIAN. One Master
Course at One Low Tuition trains you for unlimited opportuni-
ties in All Phases: Servicing, Communications, Preparation
F.C.C. Llicense, Broadcasting, Manufacturing, Automation,
Radar and Micro-Waves, Missile and Rocket Projects.

A more rewarding j03 ... a secure
future ... a richer, fuller life can

work on

be yours! As an N.T.S. MASTER actual iol,
TECHNICIAN you can go straight to N
the top in industry ... or in your Pl'0|ecf3

own profitable businass.

19 BIG KITS

YOURS TO KEEP

Free book
gives you all the facts

N.T.S. Shop-Tested HOME TRAIN-
ING is Better, More Complete,
Lower Cost... and it is your key
to the most fascinating, opportu-
nity-filled industry today!

tional cost. You also get a Profes.
sional Multitester for your practical
job projects.

EARN AS YOU LEARN...

WE SHOW YOU HOW!
Many students pay for entire tuition
—and earn much more — with
spare time work they perform while
training. You can do the same ...
we show you how.

SEND FOR INFORMATION NOW...

TODAY! IT COSTS YOU NOTHING
TO INVESTIGATE.

YOU LEARN QUICKLY AND EASILY
THE N.T.S. SHOP-TESTED WAY
You get lessons, manuals, job proj-
ects, unlimited consultation, gradu-

ate advisory service

You build a Short Wave-Long Wave
Superhet Receiver, plus a large-
screen TV set from the ground up,
with parts we send you at no addi-

MAIL
COUPON
NOW

for

NATIONAL & SCHOOLS

WORLD-WIDE TRAINING SINCE 1905

Mail Now To
National Technical Schools, Dept, RG-33
4000 S. Figueroa St., Los Angeles 37, Calif.
Please rush FREE Electronics-
TV-Radio "Opportunity” Book and Actual

and Lesson. No Salesman will call.

ACTUAL
LESSON

NO OBLIGATION! !

Address. ey _
' City__ _ Zone____State

Check here if interested ONLY in Resident Training at Los Angeles.

§ VETERANS: Give date of discharge

\-—-—-----------
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Gernsback Publicasions Inc. All rights reserved under Universal, Intemational and Pan-American Copyright Conventions.
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$12 for 2, $16.50 for 3 years.
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News
Brief

FM Applications Frozen

The Federal Communications
Commission has halted all applica-
tions for FM stations and changes in
existing channels. Its proposed allo-
cation system, based on mileage
separations. has provoked severe
criticism from supporters of the
“protected contour.” The commis-
sion hopes to resolve these conflicts
before acting on the 1,530 FM
channels still awaiting assignment.

Applications now on file will be
kept there. After the ban is lifted, a
period for filing new applications
will be designated before any new
grants are made. The ruling doesn’t
apply to areas where there are few
cities and plenty of space, nor to
most educational FM stations.

The “freeze” will last only till
about June—the FCC hopes.

All-Time Record Set for
Remote Electronic Repair
The most difficult repair job in
the history of electronics was suc-
cessfully completed when Telstar was
activated after a 6-week period of
silence. The problem was a fantastic
one—there was no way of checking
the equipment, and the only way to

apply remedial measures was to send
signals to a nonfunctioning receiver.
The repair team had one clue—
radiation in part of the satellite’s or-
bit was 100 times as great as had
been expected, and the symptoms
during the breakdown period indi-
cated possible radiation damage to
transistors.

A duplicate Telstar was placed
in a radiation field similar to that
which surrounded the real satcllite,
and the likelihood of the defect was
localized to a probable one out of
three transistors. It was also found
that removing the radiation gave the
transistors an opportunity to recover
their original condition, and that es-
pecially cutting off the voltage on
the back-biased elements of the tran-
sistors speeded recovery.

A series of “diagnostic signals”
was sent, further persuading the Bell
Labs scientists that the difficulty was
probably in a “zero gate”. This was
one of two transistors, and passed
short pulses, while the other passed
long ones, from the transmitters on
earth. If the short-pulse gate could
be bypassed, it might be possible to
send commands to Telstar. An at-
tempt was made to trick the long-
pulse gate into recognizing short

The repair team:
John §. Mayo, left,
holds the circuir dia-
gram of the com-
mand decoder, while
Rebert H. Shennum,
center, points out the
“zero beat” circuit in
the duplicate model
held by Henry Mann,
right.

www americanradiohistorv com
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pulses by sending long dashes with
notches in the center.

This worked to some extent, and
the success with the few commands
which the scientists were able to
send confirmed the diagnosis. While
working further in attempting to con-
struct a command which would cause
Telstar to disconnect the storage
batteries, a lucky accident, or mis-
interpretation of the signals received,
caused Telstar to turn off its battery.
This occurred just before a series of
eclipses by the earth, which cut off
the power normally supplied by the
solar cells, so the transistors received
no power at all. The treatment was
entirely effective, and both com-
mand receivers were returned to use
—for how long, the Bell Labs would
not venture to predict.

Fuel Cell Burns
Hydrocarbons

A fuel cell that runs on inexpen-
sive natural gas has been demon-
strated by General Electric’s Re-
search Lab. Most earlier fuel cells
(devices that convert chemical en-
ergy into eclectrical energy without
moving parts) have operated on cost-
ly hydrogen, limiting their use to
specialty applications. The new cells
may provide power generators for
industrial use, vehicles and bulk en-
ergy production, says Dr. Guy Suits,
G-E vice president and director of
research.

The cell recently demonstrated
has a solid electrolyte made of zir-
conia. (The diagram shows how it
works.) Several cells have becen
stacked together to form a “fuel
battery”. Estimated maximum effi-
ciency of these fuel batteries is 30%,
using natural gas, and even greater
efficiency might be obtained with

(Continued on page 10)
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More Big Training Advantage

"WITH TRANSISTORIZED
METER . . . PLUS NEW “MODULAR
CIRCUITS” TO BUILD

AT HOME!

A

g s=-=. . fy

Now Prepare for GOOD
JOB OPPORTUNITIES IN
ELECTRONICS Faster—with

— Transistorized, Portable, #CUC Multimeter =
— J-inch New Streamfined Commercial-Type Oscilloscope 5

For 3-Dimension Circuit Building -2

To help you get ready F-A-S-T-E-R +. . and THOROUGHLY . . . for good-paying job opportuni- =
ties in the fast growing Electronjcs 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 lahoratory 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 instructive home training movies . . . and follow up-to-date
lessons with many time-saving fold-out diagram sheets.

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

You learn PRACTICAL techniques important in today’s Space Age industry, hecause you
build 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!

" DESIGN

INDUSTRY NEEDS * Trademark ®
TRAINED MEN ‘
Through this remarkable 3-way method, DeVry's training goes all the way from MAIL COUPON FOR FREE FACTS

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.

CMPLOYMENT SERV)c

radio repair . . . to space-missile elec-
tronics. That's the range of subjects cov-
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 -equip-
ment, modern texts, movies—one of to-
day’s finest combinations of training
equipment . . . geared for RESULTS!

When you compiete the program,
feVry’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

MARCH, 1963

DEVRY TECHNICAL INSTITUTE "

4141 Belmont Ave., Chicago 41, I, Dept. RE-3-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. I'am interested in
the following opportunity fields (check one or more):

Space & Missile Electronics [J Communications
Television and Radio [J Computers

[] Microwaves [] Broadcasting .

] Radar 1 Industrial Electronics

[] Automation Electronics

Name____ Age__ |
PLEASE PRINT

Address.____ Apt. —

City____ ____ 7one___State.

{] Check here if you face military service.

Canadian residents: Write DeVry Tech of Canada, Ltd.
970 Lawrence Avenue West, Toronto 19, Ontario
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amazing color-coded system pinpoints

HI

@ individual COL( Ci ve NS ® F ‘ L

Complete
Colorgrams
Service-Pak

only 4 B+ COLORGRAM GENERAL ELECTRIC'{ VLS -

$195 B+ DISTRIBUTION FOR HORIZONTAL COLORGRAM
MULTIVIBRATOR & OUTPUT IN COLOR ,
_:l‘l'

Designe
By Leading

Paul B. Zbar,
head of elee-
tronic dept.
Voorhees
Technical
Institute, and
Robert Cornell,
former techni-
eal editor of
Electronie
Technician
Magazine.

3 i |
R25I78253 ]

a

| B

142 6C67
VI2A H‘DRIZ' MV

Do
MEAS

\

B+ BOOST

=

COLORGRAMS ING,

®1962

*Trademark rcgistration pending
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LORGRAMS

hard-to-find components, conductors

® COLOR-KEYED MASTER SCHEMATIC

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

EACH COLORGRAM CHART SHOWS
SEPARATE CIRCUIT SECTIONS

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

There is a COLORGRAM Chart (like the sample

CHASsSIS. LW

COMPONENT
LOCATION
GUIDE

RESISTORS

78 R178-A2

®180-81
> R215-]2
, R251-C5
R252-C3
R253-D5
R254-C4
R255-C2
R256-D2
R258~-L2
R259-E5
R260-G4

@ all based on original TV manufacturers’ data

SPEED PRINTED CIRCUIT SERVICING

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

COLOR-KEYED MASTER SCHEMATIC
IDENTIFIES COLORGRAM CHART AREAS
Easy-to-read schematic, provides an overall
view of the receiver circuit. Shows the Tuner,
IF, Video, Audio, Vertical and Horizontal
sections, color-keyed to the colors used in
individual COLORGRAM Charts. Also includes
test points, waveforms, voltage, resistance,

capacitance, practical alignment data, ete.

;111!}«:—\{‘ =
Hl’i'é“*ﬁ“‘x

RAPID-REPAIR MANUAL CONTAINS

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

$l§ (P05e shown) for each of these TV receiver func-
- R263-GS tions: IF, Video, Audio, Vertical and Hori-
i R zontal, (showing sync and sweep circuits),
i fESEaHz B+ distribution and AGC circuitry.
DIODE
(o . COLORGRAMS ISOLATE TROUBLE AREAS
§§§~ i Each coLorGraAM Chart enables you to color-
£ s ) shoot with little or no reference to schematic
X § S2szgc: or manual. If you have a video problem, refer
251B - C254-G2 to the Video COLORGRAM Chart—audio prob-
7 ; e lem, the Audio COLORGRAM. The circuit is 13 ooee
251A ooy conveniently color-coded, localized and iso- i
£ A ppraria lated. Even when a signal leaves the board
B C263-F4 and then returns, components and signal
. cons path are clearly indicated. You can concen- PRACTICAL SERVICE DATA
A I 1251-F1 trate on that small portion of the set most
likely to be the cause of trouble. There’s no
time wasted working back and forth between
schematic and set looking for test points —
€ B+ Fop st wading thru superﬂuousginformaticl))n—iden-
M o+ tifying components incorrectly.
33v
groung COLORGRAMS can help you with your TV repair problems—ACT TODAY!

PrinTep US.A

OLOf

MINEOLA, NEW YORK
Dept. RE-3

Please send me:

GRAMS'INC.

Division of T¥Development Corp.
469 JERICHO TURNPIKE

( ) Free cross-referenced COLORGRAM catalog.

get the
colorgram
story

use this coupon

( ) Name of nearest Colorgram distributors

N A
NAME =
(please print) N
COMPANY
CITY. _ZONE STATE

Please fill in this information. My occupation is:

( ) TV technician ( ) Engineer ( ) Hobbyist ( ) Other

{please specif

wWwWwW americanradiohistorv com
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| Pack up your
G @ troubles

i\

and send them to

CASTLE

Ask yourself

.. . do you have the time to fool around
drilling, sawing, filing . . . trying to make
a “Universal” replacement tuner fit in
place of the original? Do you have all the
expensive instruments and equipment to
complete the alignment so essential after
each tuner repair or replacement? Can you
spare the time repairing and adjusting your
own TV tuners and can you charge enough
to justify the time spent?

A Castle Overhaul eliminates
every one of these problems.

Castle replaces all defective parts (tubes
and major parts are extra at net prices)
and then aligns your tuner to the exact,
original specifications. Simply send us
your defective tuner complete; include
tubes, shield cover and any damaged parts
with model number and complaint.

ALL MAKES ONE PRICE

OO Q‘)_@@i

OXYGEN {[FROM A(R}

H, and €O
NATURAL W7 eciceeeimae -
GAS L0AD ! i

EXHAUST A I
Nyt | B NP

PN
J i R 2 These
! s womel] el gases
- \ H tan be
burned
| to supply
heat
I ELECTROLYTE H
Zirconial
~
L

|
i

|
|

- ‘+1

HOT
ZONE
1006° —
1100°C

Pyrolysis
of Gas Forms Carban Anode

XX ANE

L

VHF TUNERS
UHF TUNERS
UV COMBINATIONS*

995

*UV combination tuner must be of one piece construce
tion. Separate UHF and VHF tuner with cord or gear
drives must be dismantled and .the defective unit
sent in. 90 Day Warranty.

Send for FREE Mailing Kit and complete details

CASTLE

TV TUNER SERVICE, INC.

Check Map for the
Cast

5715 N. WESTERN AVE. CHICAGO 45, ILLINOIS
653 PALISADE BLVD.,CLIFFSIDE PARK, N.J.
CANADA: 136 MAIN ST, TORONTO 13, ONTARIO

Pioneers in TV Tuner Overhauling

(Continued from page 6)
other hydrocarbons. G-E scientists
point out that the solid electrolyte
has high structural and chemical
stability and does not require large
amounts of expensive catalytic elec-
trode material. It is self-starting and
maintains itself at approximately
2,000°F without externally applied
heat.

G-E’s low-cost fuel cell pro-
gram encompasses a variety of
types. Dr. Suits states, however, that
“a great deal of research and devel-
opment remains to be done before
fuel cells operating on natural gas
become marketable products.”

Ultrasonic Waves Rotated
by Magnetic Field

Scientists Herbert Matthews
and R. Conway LeCraw report that
ultrasonic waves, transmitted down a
crystal of yttrium iron garnet, are
rotated if a dc magnetic field is ap-
plied parallel to the axis of the cylin-
der, so that the magnetic moments of

YTTRIUM _

IRON GARNET ™~

INITIAL DIRECTION
OF POLA\\RIZATION

YTTRIUM —
IRON GARNET

!
ROTATED DIRECTION
OF POLARIZATION

wWWwWW americanradiohistorv com

the iron atoms in the garnet line up
parallel to the field.

A quartz disk, bonded to one
end of the cylinder, was excited with
500-mc pulses, thus generating an
ultrasonic wave of the same fre-
quency. As the waves traveled down
the cylinder, they were rotated 45°
by the magnetic field, and the re-
flected waves were rotated another
45° in the same direction.

This could make a new family
of ultrasonic devices possible. The
rotation of 90° would make it pos-
sible to use the device as an isolator.
The reflected waves polarized at 90°
could be absorbed by an attenuator
without affecting waves traveling at
the original zero-degree rotation.

Pay-TV to Start in Denver

The FCC has approved the sec-
ond pay-television system in the
United States. The Teleglobe-Denver
Corp. is expected to introduce thc
new system in Denver within the
next 3 months. The Teleglobe sys-
tem (page 18, June 1962, page 58,
this issue), which requires no signal
scrambling or attachment to the set,
will be used. A picture is broadcast
without sound. The audio portion is
carried on telephone lines to sepa-
rate speakers in the home. Turning
on the speaker automatically bills the
viewer for the program watched.
The Teleglobe-Denver Corp. is two-
thirds owned by Macfadden-Bartell
and one-third by Teleglobe Pay-TV
Systems.

Now—The Madistor

A new type of semiconductor
device has been described by Massa-
chusetts Institute of Technology sci-
entists I. Melngailis and R. H. Redi-
ker. The new member of the semi-

DC MAGNETIC
FIELD

DC MAGNETIC
FIELD

How the ultrasonic wave is
rotated.
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Pick the course for your career...

FTEE R e

S
s L

Electronics Technology

A comprehensive program
covering Automation, Com-
munications, Computers,
Industrial Controls, Tele-
vision, Transistors, and
preparation for a Ist
Class FCC License.

License

o el -

] ?Mtu-

\olals ARG, i

[ FEDERAIN OWNUNICATIONS 1 -OMMISS10N 3

If you want a 1st Class
FCC ticket quickly, this
streamlined program will
do the trick and enable
you to maintain and serv-
ice all types of transmit-
ting equipment.

:M&%:_ :;“@@9‘- r‘? '_V& ih'. v

Mobile Radio, Microwave
and 2nd Class FCC Prep-
aration are just a few of
the topics covered in this
“compact™ program . . .
Carrier Telephony too, if
you so desire,

Here's an excellent stu-
dio engineering program
which will get you a 1st
Class FCC License and
teach you all about Pro-
gram Transmission and
Broadcast Transmitters,

Get A Commercial FCC License
... Or Your Money Back!

A Commercial FCC License is proof of electronics skill
and knowledge. Many top jobs require it . . . every em-
ployer understands its significance. In your possession, an
FCC Commercial Ticket stamps you as a man who knows
and understands electronics theory . . . a man who’s
ready for the high-paid, more challenging positions.

Cleveland Institute home study is far and away the
quickest, most economical way to prepare for the FCC
License examination. And that’s why we can make this
exclusive statement:

The training programs described above will pre-
pare you for the FCC License specified. Should
you fail to pass the FCC examination after
completing the course, we will refund all tuition
payments. You get an FCC License . . . or your
money back!

Before you turn this page, select the program that fits
your career objective. Then, mark your selection on the

Cleveland
of Electronics

1776 E. 17th Street, Dept. RE-77
Cleveland 14, Ohio

institute

MTED ¢
'3 ,

4 o
[CTPPR,
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coupon below and mail it to us today. We’ll send you . . .
complete details on our effective
and
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without obligation . . .
Cleveland Institute home study. Act NOW . . .
insure your future in electronics.

Mail Coupon TODAY For FREE Catalog

Cleveland Institute of Electronics
1776 E. 17th St., Dept. RE-177 -—

Cleveland 14, Ohio H
Please send FREE Career Informa- _ow to succeed
in Electronics

tion prepared to belp me get ahead in
Electronics, without further obligation.

NN A M %‘,‘M
O First Class FCC License

CHECK AREA OF MOST
INTEREST—
D Electronic Communications

D Electronics Technology
[ Industrial Electronics

[ Broadcast Engineering 0 i
other
Your present occupation
Name R Age.
(please print)
Address
City Zone____State
RE-77
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Tarzian offers

FAST, DEPENDABLE
TUNER REPAIR

SERVIGE (wiees)

It just makes sensc that a manufacturer of tuners should

be better-qualified, better-equipped to offer the most de- |

1-YEAR WARRANTY

pendable tuner repair and overhaul service.

Sarkes Tarzian, Inc. pioneer in the tuner business,
maintains two complete, well-equipped Factory Service
Centers—assisted by Engineering personnel—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

MANUFACTURERS OF TUNERS . .. SEMICONDUCTORS . .. AIR
TRIMMERS . .. FM RADIOS ... AM/FM RADIOS ... AUDIO TAPE ...
BROADCAST EQUIPMENT

Prices effective January 1, 1963

ONLY

‘000

INCLUDING

24-HOUR SERVICE

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 Blvd.
North Hollywood, Calif,
Tel: 769-2720

SAY YOU

S AW IT

ADVERTISED IN...

i
i

e S

- e
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conductor family uses the effects of
a magnetic field on an injection
plasma in a semiconductor. The
plasma is formed by injecting minor-
ity carriers into an indium-antimony
semiconductor from the forward-
biased junction, and controlling the
position of the plasma by small mag-
netic fields. The action takes place
only at low temperatures, experi-
ments having been performed at
77°K.

The madistor, by the way, is not
another of the names that have
grown up around a recent popular
magazine, but an acronym for mag-
netic deflection of an injection plas-
ma produced by saturating traps.

New Name for IHFM

The Institute of High Fidelity
Manufacturers will now be known
as the Institute of High Fidelity, Inc.
The membership voted the change
during the New York High Fidelity
Show, to allow for the broadening
scope of the group’s activities and the
inclusion of audio reps and dealers.

TV Masts Plus Power Lines
Fatal to 3 Kentuckians
Three persons in the same area
were killed within a week by contact
of a television antenna with a high-
tension line. Charles H. Carwile and
his son, Staff Sgt. Thomas Carwile, of
Hardinsburg, Ky., were fatally
shocked when an antenna they were
moving from their home touched a
high-voltage wire. Four days before,
in nearby Somerset, Ky., William Ivan
Junglin, 36, a service station owner,
was killed when the TV antenna he
was installing on his roof brushed
against a power line.

Dr. Dellinger Dies
J. Howard Dellinger, who in-
itiated radio research at the National
Bureau of Standards in 1911, died
Dec. 28, 1962, at the age of 76. Dr.
Dellinger had worked with the NBS

from 1907 to 1948, becoming chief of
the Radio Section in 1919. After his
retirement from NBS in 1948, he con-
tinued as a consultant and adviser.
Dr. Dellinger was chiefly famous
(Continued on page 18)
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IN THE MISSILE PROGRAM at Vandenberg Air Force Base is CRE[ graduate Robert :
N. Welch. Moving ahead -apidly since enrolling with CREI, he is now & Philco TechRep B
Engineer and seetion leader in the Precision Measurement Equipn.ent Laboratory

If you are employed in electronics

WE WANT TO SEND YOU THE FREE BOOK

-
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e

F

u g™ e 3 L
= nﬁ
B e

that started this man on the way to a rewarding career

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

From this 58-page book, he discovered the real reason
why some men move ahead in electronics while others
stand still. He learned the vital importance of advanced
knowledge of electronics to a man who cannot be satisfied
with an uninteresting, low-paying job. He found out why
CREI Home Study Programs are recognized by leading
organizations as particularly effective preparation for a
career in advanced electronics. Mr. Welch is just one of
thousands of men in every phase of electronics who
profited from reading this book. Send for free copy. Use
coupon or write: The Capitol Radio Engineering Institute,
Dept. 14034, 3224 16th St., N.W., Wash. 10, D. C.

MARCH, 1963
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| v v2 The Capitol Radio Engineering Institute

{ Dept. 1403A, 3224 Sixteenth St., N.W., Washington 10, D. C.

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

| Name — Age._...
| Address =
l City Zone State

i Employed by

| Type ot Present work

: Check: [J Home Study [ Residence Schowl [J 6. I. Bill 38
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~SERVICE TECHNICIANS, ENGINEERS, TEST LABS SAY ... THE POPULAR MIGHTY MITE IS

- " The Best Tube Checker they ever used.”
: o Vi S _

“\

THE

Designed for the present
and far into the future.
Tests all of your pres-
enttubes plus the new
RCA Nuvistors and
Novars, GE Compactrons
and Sylvania

10 pin tubes.

A complete tube tester that is smaller than a portable type-
writer yet outperforms testers costing hundreds of dollars.
A real money maker for the serviceman and a trusty com-
panion for engineers, maintenance men and experimenters.

Even though the Mighty Mite weighs less than 8 pounds,
new circuity by Sencore enables you to use a meter to
check grid leakage as high as 100 megohms and gas condi-
tions that cause as little as one half microamp of grid cur-
rent to flow. Then too, it checks for emission at operating
levels and shorts or leakage up to 120,000 ohms between all
elements. This analytical “stethoscope” approach finds
troublesome tubes even when large mutual conductance
testers fail. And it does all this by merely setting four con-
trols labeled A, B, C, & D.

Check these plus Sencore features: WNew, stick-proof
D’Arsonval Meter will not burn out even with a shorted
tube ® Meter glows in dark for easy reading behind TV set.

"They all agree . . .
is the real answer for the mon on the go.”

Finds ‘em Fast!
Checks ‘em All!

e New large Speedy Set-Up Tube Chart in cover, cuts set-up
time e Rugged, all-steel carrying case and easy grip handle
e Smallest complete tester made, less than one foot square.
e The Mighty Mite will test every standard radio and TV
tube that you encounter, nearly 2000 in all, including foreign,
five star, auto radio tubes (without damage) plus the new
GE Compactrons, RCA Nuvistors and Novars and Sylvania
10 pin tubes.

Mighty Mite also has larger, easy-to-read type in the set-
up booklet to insure faster testing. Why don’t you join the
thousands of servicemen, engineers, and technicians who
now own a Mighty Mite. tube tester? Tube substitution is
becoming impossible and costly with nearly 2000 tubes in
use today. Ask your authorized Sencore Distributor for the
New Improved Mighty Mite. Size: 10%" x 94" x 314",
Wt. 8 1bs.

MODEL TC114

Sencore Sam says . .
the Mighty Mite

Dealer Net $7450

SENCORE woeon tmos

14
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The move into electronics is your decision. GRANTHAM
SCHOOL OF ELECTRONICS makes your move easier. ..

...easier by teaching you electronics in a logical,
step-by-step manner, while preparing you to qualify
for your First Class Commercial FCC License. This
license is a “'diploma’ issued by the U. S. Govern-
ment to certity qualified electronics technicians, and
is awarded only to those who pass certain technical
FCC examinations. We teach you electronics and
prepare you to pass these FCC examinations.
Grantham training is Specialized Training, en-
dorsed and recommended by many electronics firms
throughout the nation, and accredited by the Na-
tional Home Study Council. We teach you the how
and why of basic electronics, with the necessary
math taught as an integral part of the lessons. The

GRANTHAM

SCHOOL OF ELECTRONICS

course is thorough, easy to understand, and lays a
solid foundation for all types of electronics work—
communications electronics, military electronics, com-
puter electronics, automation electronics, broadcast-
ing electronics, and many more.

The time required to prepare for your first class
FCC license, an important step toward your goal,
is cut to a minimum through quality instruction —
either by home study or in resident classes. You
learn more electronics in less time because the
Grantham Method is engineered with the student
in mind. Complete details concerning Grantham
training are available free for the asking. Now, it's
up to you —it's your move!

{Mail in envelope or paste on postal card) 34-C

To: GRANTHAM SCHOOL OF ELECTRONICS

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

Gentlemen:

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

Accredited Member of the National Home Study Council Name Age

1505 N. western Ave.
Los Angeles 27, Calif.

(Phone: HO 7-7727)

408 Marion Street
Seattle 4, Wash.

(Phone: MA 2-7227)

3123 Gillham Road
Kansas City 9, Mo.

(Phone: JE 1-6320)
MARCH, 1963

Address

821-19th Street, N.W. City State
Washington 6, D. C.

(Phone: ST 3-3614)

I am interested in: [] Home Study, [] Resident Classes

15
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”fW' INTERNATIONAL

 EXEGUTIVE

 TRANSCEIVER

" y Model 7500
Exeentive

INTERNATIONAL CRYSTML WrR T

Designed for the Hobbyist . . . Complies
with FCC Part 15 (no license) requirements

Here is International’s new Model 1500 Executive transceiver for radio
communication within the 27 mc frequency range. Designed and
engineered for phone and cw (code), you can talk from 1 to 10 miles
with other Part 15 stations depending on the height of the antenna. &
You are also permitted to work skip signals 1,000 miles or more with | .
other Part 15 stations when a band opening occurs. And . .. no FCC |
license is required. ;

This feature packed transceiver puts the maximum RF power into i
the antenna by combining the transmitter and antenna for rooftop N
mounting. A second unit houses a supersensitive receiver and exciter,
while a preamplifier at the antenna boosts weak signals for better
reception. Other features include a special crystal filter for reducing
interference from adjacent channel Class D two-way radios.

e 100 milliwatts input / 60” antenna ® Eight channels . . . crystal
e 115 vac operation controlled
e Phone and CW ® 27 mc frequency range

A complete, “ready to go”, package. 1 receiver/exciter complete with 8 sets
of crystals, transmitter/antenna assembly, @& antenna mount, 4 5 foot
mast, & 100 feet of control cable, & microphone, ¥ key for (CW)

Model 1500 transceiver complete. .............................. $299.50*

See the Model 1500 transceiver at your International dealer.
* other models from $80.00

18 NORTH LEE ¢ OKLAHOMA CITY, OKLA.

Write today for International's 1963 catalog.
16 RADIO-ELECTRONICS
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WITH CENTRALAB'S
NEW

FASTATCH II

CONTROL KIT

NEW CENTRALAB KIT PROVIDES
COMPREHENSIVE COVERAGE OF
SINGLE AND DUAL CONCENTRIC
CONTROLS. STOCK ADJUST-
MENTS ON YOUR PRESENT
CENTRALAB CONTROLS, TOO!

Control
replacement:

It's a snap!

FASTATCH II gives you these new exclusive
features:

1. Just one control system for dual con-
centric or single controls.

2. Plug-in permanent locking shafts.
3. Universal terminals.

4. Both front and rear units accommodate
KR (snap-on) line switches.

o IT'S A SNAP to own! Trade-in your
present stock of Fastatch parts.

e IT'S A SNAP to use! Single and dual
concentrics snap together without tools!
Current cross-reference guide is included.
Choose from 6 types of universal shafts
for either singles or duals—shorten to
exact length for your specific needs. 139
exact shafts also available.

e IT'S A SNAP to guarantee! Assembled
units can’t loosen—shafts can’t pull out.

e IT'S A SNAP to store! Your Fastatch II
FRK-100 Kit is built into a heavy gauge
steel cabinet. All of your control needs and
your cross-reference guide are ready for
instant service.

The FRK-100 KIT contains:
27 assorted front controls 5 SPST on/off switches
9 assorted rear controls 2 DPST on /off switches

40 assorted universal shafts for
singles and dual concentrics 1 DP on/off switch

Packaged in heavy gauge steel cabinet: complete with current
cross-reference guides.

Total Value: $55.80 Your money-
saving price: $48.55

LESS CREDIT for your Old F and R stock!
B-6307 See your Centralab distributor!

THE ELECTRONICS DIVISION OF GLOBE-UNION INC.
922B EAST KEEFE AVENUE « MILWAUKEE 1, WISCONSIN
In Canada: Centralab Canada Lid., P. 0. Box 400, Ajax, Ont

MARCH, 1963 17
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WON'’'T JUST ANY 6AF4A DO?

All 6AF4A tubes are designed for UHF applications — the Sonotone
6AF4A even more so! And when you’re up around 800 megacycles, the
extra stability you get with the Sonotone 6AF4A can make a world of
difference in the performance of the unit.

There are any number of problems which the tube can introduce in a
UHF oscillator circuit — drift, spurious oscillation, general instability
and just plain malfunction. Whether or not they arise depends upon the
tube you use. The Sonotone 6AF4A performs as it does because the
manufacturer has taken unusual pains to maintain certain standards.

Every Sonotone 6AF4A is individually evacuated. A mechanically defec-
tive tube cannot contaminate the others. And any defective tube will be
automatically rejected in the tests to which each tube is subjected.

More manufacturers of UHF tuners and converters specify the Sonotone
6AF4A than any other single make. Their engineers have learned that
they can rely on the extra quality and performance which Sonotone engi-
neers into its tubes. Next time you have to replace a 6AF4A, it
makes sense to use a tube that will protect you from callbacks.

Just as in the 6AF4A — there’s something extra engineered into all
Sonotone tubes. It stands to reason that, as the first electron tube manu-
facturer to qualify for complete RIQAP (Reduced Inspection Quality
Assurance Program) participation by the U. S. Army Signal Corps,
Sonotone engineers a top quality tube. Sonotone offers more than 200
tube types; including many hard-to-get European types — home enter-
tainment and industrial. All conform to the same high standards and

are your key to replacement profits. Replace with Sonotone.

SONOTONE® CORPORATION

ELECTRONIC APPLICATIONS DIVISION e ELMSFORD, NEW YORK
Cartridges o Speakers o Tape Heads » Microphones o Electron Tubes e Batteries o Hearing Aids

www americanradiohistorv com

(Continued from page 12)

for his discovery of the simultaneous
occurrence of solar eruptions and ra-
dio disturbances (the Dellinger ef-
fect). He was also responsible for in-
itiating the US standard-frequency
broadcast service (WWV), carried on
studies in radio propagation at high
frequencies, and supervised the devel-
opment of many basic radio aids to
air navigation.

Author of more than 200 tech-
nical papers, Dr. Dellinger was the
radio editor of Webster’s Dictionary,
and a Fellow of the IRE (president in
1925, vice president in 1924).

CALENDAR OF EVENTS

International Solid State Circuits Conference, Feb.
20-22; Sheraton Hotel and University of Pennsyl-
vania, Philadelphia, Pa.

San Francisco High Fidelity Show, Mar. 6-10; Cow
Palace, San Francisco, Calif.

International Sound Equipment Exhibition, Mar. 7-1 2;
Palais d’Orsay, Paris, France.

Symposium on European Markets for Electronic
Products, Electronic Industries Association, Mar. 19;
Statler Hilton Hotel, Washington, D.C.

Electronics Industries Assoc. Spring Conference, Mar,
20-22; Statler Hilton Hotel, Washington, D.C.

1963 |EEE Convention, Mar. 25-28: Waldorf-Astoria
Hote! and Coliseum, New York.

SSB Amateur Radio Association 12th Annual $SB
Dinner and Hamfest, Mar. 26: Hotel Statler Hilton,
New York.

High Fidelity Music Show, Institute of High Fidelity,
ép’rf 2-7: Ambassador Hotel Cottages, Los Angeles,
alif.

Symposium on Optical Masers, sponsored by IEEE,
Optical Society of America and U.S. Defense Research
Agencies, Apr. 16-18; Waldorf-Astoria Hotel, New
York.

Convention of the British Institution of Radio Engi-
neeés, Apr. 16-20; University of Southampton, Eng-
land.

Southwestern IRE Conference and Electronics Show
(SWIRECO), Apr. 17-19; Dallas, Tex.

Venus Lacks Magnetic
Field—Maybe
In its December flight, the Ma-

riner II interplanetary probe found no
magnetic field around Venus. Mariner
project scientist Paul J. Coleman
states, however, that it's too soon to
form conclusions. All we know at this
time is that the magnetic field—if
there is one—does not extend out to
the Mariner trajectory. It may be that
a solar wind confines a weak field to
a limited region close to the planet, he
says, or that planets rotating more
slowly than the earth produce smaller
magnetic fields.

New Machine Can Read
20 Kinds of Type
A new electronic multi-font
print reader that can read type and
convert it into data on punched
cards or tape at the rate of 700 char-
acters per second has been developed
(Continued on page 18)
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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

Model

ow! BT

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

DEMODULATOR ALIGNMENT
Makes alignment extremely
simple, without going

into the color set

/ODQ'I-P-

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 canbe 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

~Pr0vides 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

MARCH, 1963

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 in 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.

Canoda: Atas Radio Corp., 50 Wingold, Toronfo 19, Onf.

Export: Empire Exporfers, 253 Broodway, New York 7, U.S.A.
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IT PAYS TO USE AEROVOX!

First-rate quality just doesn’t happen
by chance...you have to work at it.
This is just as true in the manufac-
ture of capacitors as it is in radio-
TV-electronics servicing. You know
that you cannot expect repeat busi-
ness unless you have built a reputa-
tion for dependability and honest
service. If you're particular about
your service and your profits...be par-
ticular about the capacitors you use.
Take ceramic capacitors, for example.
Aerovox offers you a complete line of
rugged, dependable and proven top-
quality ceramic capacitors in every
case style for your every replacement
need. See your Aerovox Distributor
for a wide selection of disk types for
by-pass coupling, general purpose,
hi-voltage and temperature compen-
sating applications. Yes, he stocks
cartwheels, standoffs and feedthrus,
too. And for real “plus” profits ask
about kits AK-200 and AK-201HS.
Remember, it pays to use Aerovox!

PROTEGT YOUR REPUTATION
FOR QUALITY SERVICE . . . USE
AEROVOX CERAMIC CAPACITORS

Plate

Tubular feed-Thre [l Siamaitt Assemblies

Zezody AEROVOX

CORPORATION

DISTRIBUTOR DIVISION, NEW BEDFORD, MASS.
Technical Leadershlp— Manufacturing Excellence

‘o6 ©®
e o\
QQOO

I X X R

The new Sylvania print reader scans typewritten
copy (left) and turns it into data on a punched tape.

by Sylvania Electric Products, Inc.
The machine can read up to 20 type
faces from 13, to 15 inch in height,
while handling 700 characters per
second. Speeds up to 20,000 per
second are feasible, according to Dr.
James E. Storer, director of Syl-
vania’s Applied Research Labora-
tory. At a speed of 20,000 charac-
ters per second, the unit could con-
vert the new Webster's Unabridged
Dictionary into computer language
in about an hour. The new develop-
ment is expeeted to be a major step
toward satisfying the requirements
of high-speed computers, which can
accept information much more ra-
pidly than present equipment can
feed it.

I Mobile Radio

Wants TV Channels

Mobile radio equipment manu-
facturer members of the Electronic
Industries Association have peti-
tioned the FCC for a hearing on re-
leasing the frequencies covered by
TV channels 14 and 15 for two-way
mobile radio. They insist that over-
crowding of present mobile radio
channels is so great that the public
interest would be better served if
these channels were used for com-
munications rather than for TV
broadcasting. Telecasters, on the
other hand, suggest that the request
is singularly ill-timed, coming as it
does on the heels of an act of Con-
gress intended to permit better utili-
zation of the ultra high frequencies,
beginning at channel 14.

| Brief briefs

US buyers spent more money
on electronic products in 1962 than
in 1961, says the EIA. TV sets and
other consumer products jumped

www. americanradiohistorv.com

from $2.087 billion in ’61 to $2.300
billion in ’62. Tube, semiconductor
and component sales, $2.108 billion
in 61, reached a ’62 total of $2.300
billion.

Moscow will get a third TV
channel in 1963, says Soviet news
agency Tass. The USSR has 123 sta-
tions, 250 satellites, serving 90 mil-
lion people, Tass stated.

ETV will reach 90% of US
population by 1972—so predicted
John F. White, National Educational
Television president, at the group’s
recent New York City meeting.

An electronic test-scoring ma-
chine developed by Electronics for
Education, Inc, Kensington, Md.,
marks wrong answers on students’
tests and prints the total on the page.
Called the Grademaster, the device
grades 150 answer sheets in 30 min-
utes—a 7Y2-hour task if done by
hand.

The Japanese quota system for
exports of radios with three or more
transistors will continue through the
first half of this” year, says JMEA
(Japanese Machinery Exporters As-
sociation). The group reports a steady
increase in radio exports to all areas.

A Northwestern University ath-
lete plays football wearing a tri-
axial accelerometer and a metal foil
antenna inside his helmet. Attached
to his shoulder pad is a 21-transistor
FM muitiplex radio transmitter that
sends signals to a sideline receiving
antenna. The equipment, made by
Admiral Corp., gathers data for the
manufacture of safer helmets. END
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FR EE SEND TODAY FOR YOUR MONEY-SAVING
ALLIED 1963 CATALOG
464 PAGES

BIGGEST SELECTION
BIGGEST SAVINGS

exciting build-your-own

kenight-kits®

see what’s new in

STEREO HI-FI

top buys in
TAPE RECORDING

all the latest in

CB RADIO

SEND FOR IT TODAY!

MORE OF EVERYTHING » SAVE MOST

ALL/ED EXCLUSIVES
See special money-saving SEND FOR YOUR

® Everything in Steree Hi-Fi ® 2-Way CB Radios products available only

® New All-Transistor Stereo ® Shortwave Radios from Allied—plus all COPY TODAY!
® Knight® Super Value Hi-Fi ® Ham Station Equipment e SErausimakasl

® Tope Recorders & Tape ® PA Systems, Intercoms

® Phonographs & Recerds ® Test & Lab Instruments FRE E
® Transistor & FM-AM Radios ® Tools & Hardware

ALLIED RADIO, Dept. 12-35-C
100 N. Western Ave., Chicago 80, 1lI.

[ Send FREE 464-Page 1963 ALLIED Catalog

® World's Largest Selaction of Parts, Tubes, Transistors, Books

NO MONEY DOWN: Now! More Buying Power
with your Allied Credit Fund Plan!

satisfaction guaranteed or your money back Name

PLEASE PRINT

Address

ALLIED RADIO city Zone

= ; . State

e p————
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THE SECRET’S IN
THE CIRCUIT

LONDER-TONGUE
V/FM COUPLERS

You can’t tell a coupler by its case. However, a view of what’s inside
can tell you why a coupler will deliver clean, interference-free signals
to a multi-set instaliation. Examine the circuitry of Blonder-Tongue
couplers. Compare them with ordinary units. It’s easy to see why they
are the best selling quality couplers on the market.

i THE TIME TESTED BLONDER-TONGUE A-102
1000008 This is the champion performer among all 2-set couplers
T judged on the basis of its popularity with technicians and TV
4 " /TTTET ® S5 viewers. The A-102 offers 12 db isolation with only 3 db inser-
1 tion loss—half the insertion loss of the average 2-set coupler!
b Designed for both TV and FM, it is especially effective in
00900/ o weak signal areas. For FM stereo, this low loss hybrid type
f unit is the answer. A look at its circuitry will tell you why.
S STTTON hd —0 e patented bifilar transformers ® backmatched for precise
impedance match ® heavy conductors end burnouts. List $3.20
=1 - NEW COLOR-ENGINEERED COLOR-4
T =T ” Where a color TV set is one of the sets receiving signals from
l “% i o a single antenna, the Color-4 is the only answer. This super
| »—K deluxe 4-set coupler offers maximum interset isolation (16 to
lelie é” 9 24 db), excellent impedance match and only a 6.5 db insertion
| loss. The Color-4 uses ferrite broadband transformers in bal-
: Pl = anced bridge design and it has a voltage standing wave ratio
of less than 1.5. Result: Lower inherent insertion loss, less
smear and ghosts, sharper pictures than any other 4-set
coupler.
® Ferrite broadband transformers in balanced bridge design
o VSWR of outputs and inputs no greater than 1.5.
e Backmatched List $9.95
BLONDER-TONGUE TV & ANTENNA COUPLERS
NEW BLONDER-TONGUE ALL CHANNEL SET-2. The SET-2 is one of the few
couplers available today that can deliver full power signals to two UHF, or a VHI
and UHF receivers operating from the same antenna. Effective straightforward re-
sistive circuit provides 12 db interset isolation with 6 db loss. While it’s effective on
VHF and FM, the low loss A-102 is a better choice for FM stereo. List $3.20
BLONDER-TONGUE A-104 FOUR SET COUPLER. Inductive — resistive coupler
for VHI" and I'M. I'eeds 4 VHF receivers from one antenna, or mixes 4 antennas into
one line. Isolation: 12-20 db. Loss: 7.5 db. List $4.50
BLONDER-TONGUE A-105-HI-LO COUPLER. Combines low and high band VHF
antennas and provides separate low and high outputs from a common line or antenna.
Less than 0.5 db loss. List $4.10
BLONDER-TONGUE A-107 UHF-VHF ANTENNA COUPLER. The choice in UHF
areas throughout the country. It combines VHF and UHF antennas, or provides sepa-
rate VHF and UHF outputs from a common line or antenna. Less than 1.0 db loss.
List $4.75
INDOORS OR OUTDOOR. Blonder-Tongue _ g
couplers are the easiest to install. Patented G "?*,L_
stripless connectors assure rapid, positive in- - !
stallation—no stripping, no splicing twinlead. - B
Weatherproof, non-breakable case permits in-
stallation indoor or outdoors.
For the right coupler at the right price, contact your Blonder-Tongue parts distributor or write Dept. RE-3
engineered and manufactured by
BLONDE R TONGU E Canadlan Div: 8enco Television Assoc., Lid., Tor., Ont.
home TV accessories » closed circuit TV systems
9 Alling SI., Newark, 2 N. J. UHF converters o master TV systems
22 RADIO-ELECTRONICS
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| P.R, MALLORY & CO. Inc.|

ALLOR

RY

Tips for Technicians

Mallory Distributor Products Company
P.O. Box 1558, Indianapolis 6, Indiana
a division of P.R. Mallory & Co. Inc.

Time for a new look at silicon rectifiers

SILICON RECTIFIERS—750 ma @ 450°C

PRV T A D H

50 1N2090 AS50 D50 1N536
100 1N2091 A100 D100 1N537
200 1N2092 1N2069 1N3193 1N538
300 1N2093 A300 D300 1N539
400 1N2094 1N2070 1N3194 1N540
500 1N2095 A400 D400 1N1095
600 1N2096 1N2071 1N3195 1N1096

PACKAGED RECTIFIER CIRCUITS

750 ma @ +50°C 1.5 amp
@ +50°C
PRV VB CTN CTP FW
50  VBSO CTNS50 CTP50 FW50
100  VB100O  CTN1OO  CTP100  FW100
200  VB200  CTN200  CTP200  FW200
300  VB300  CTN300  CTP300  FW300
400  VB400  CTN400  CTP400  Fw400
500  VB500  CTN500  CTP500  FW500
600  VB60O  CTN600  CTP600  FW600
]
MARCH, 1963

The silicon rectifier industry moves at such a rapid pace
that you may not be aware of some recent developments.

Take hermetic sealing for example. Many technicians feel
that the “‘top hat” rectifier is the only safe one to use . .

probably because it’s the original MIL type (1N536, etc.).
This is the Mallory “H”’ type. It’s a fine rectifier and we sell
thousands of ’em. If you really need hermetic sealing, you
should check the Mallory “D” series. It’s smaller than
the ““H” and actually has better characteristics at a lower price.

But are you sure you really need hermetic sealing? The
Mallory *“*A” series (axial leads) and ““T” series (parallel
leads) actually withstand four times the humidity cycling
of the MIL test. They’re both epoxy encapsulated and are
available in all ratings up to 600 PRV at lower cost than
either the “D” or ““H”. You shouldn’t confuse the Mallory
“A” or “T” rectifiers with those made by other people,
though. No kidding, we use a superior encapsulating sys-
tem. If you need quality, you’ll be ahead with Mallory.

So, whenever you need 750 ma from 50 to 600 PRV, decide
on the style and price that fit your requirements. Your
Mallory Distributor has exactly the right rectifier for you.

Multi-rectifier circuits. Instead of hooking up a number of
rectifiers to make a doubler, full-wave center-tap or full-
wave bridge, you can now get Mallory pre-packaged circuits.
Cost is less than that of separate rectifiers. And convenience
and reliability are far greater, because you have fewer
solder connections to make, fewer parts to stock and handle.
We make them in ratings up to 600 PRV.

Reliability. Lots of people think “‘reliability’’ applies only to
military electronics. But Mallory doesn’t think so. We
think the service technician needs reliable components, too.
We'd like to say our silicon rectifiers were 99.99%, reliable.
But we can’t. In order to quote 99.999, one must have a
failure somewhere. The fact is, that during 1962 we didn’t
have a single failure. Saying 1009, reliability sounds like
bragging . . . so we won't say it.

You might be interested to know that every single Mallory
silicon rectifier gets a complete electrical check at full
temperature and full load THREE SEPARATE TIMES.
Time consuming? You bet! But there is absolutely no
question about quality.

Mallory Silicon Rectifiers are available through your Fran-
chised Mallory Distributor . . . see him for other Mallory
products, too . . . batteries, capacitors, controls, switches,
resistors and vibrators. In fact, see him for all of your
electronic requirements.

23
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enefy VIPLIFIER

Red Head is one transistor amplifier that docs
what it’s supposed to do . . . boosts those
weak signals right out of thc snow, gives
brighter contrast to your pictures without
trouble and call-backs.

Red Head has a lightning-protected circuit—
no transistor burnout due to lightning flashes,
static precipitation or power line surges.
Built-in high pass filter recjects interference
from Citizen’s Band, hams, etc. Unlike other
transistor amplifiers, it can’t cause smear or
graininess in picture from phase distortion . . .
has linear frequency response, no suck-outs or
roll-offs at end of bands. You get clear, bright
picture detail on color and black and white.

ONLY'

$

OTHER ADVANTAGES OF WINEGARD’S RED
Heap—has newest type four-lead transistor
... is AC powercd, no corrosion at terminals,
no polarity problems—has built-in 2-set
coupler in power supply—mounts ecasily on
antenna, mast or wall—powerful enough to
drive 6 sets, can be remoted up to 1500 feet
using 300 ohm twin lead or ladder line. New
eye-catching bright red amplifier housing—
gives lasting product identity.

Red Head is your best transistor antenna
amplifier buy. Try a few and see for your-
self. Write for technical data or ask your

There's a Winegard Quality Antenna for Every Reception Need

QD

e =

Winegard distributor,

COLORTRON COLORTRON ANTENNA COLORTRON ANTENNA COLORTRON ANTENNA COLORTRON ANTENNA
AMPLIFIER Mode! C-44—Gold Anodized Model C-43—Gold Anodized Model C-42—Gold Anodized Model C-41—Gold Anodized
$39.95 $64.95 $51.90 $34.95 $24.95
YOU GET AN EXTRA BONUS OF QUALITY AND VALUE FROM WINEGARD
WINEGARD COMPANY o 3013-3B KIRKWOOD BLVD. ¢ BURLINGTON, IOWA
24
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An Unusual Problem

Dear Editor:

I built the seven-station intercom
featured in the June 1962 issue, page 50.
It works like a charm—very sharp, very
clear, very sensitive. Of all the electron-
ic gadgets that I have built, this is the
one I am most proud of.

So this is my problem: it works so
good everybody’s playing with it, and
I'm always buying batteries for it.

CHOKES-.IH,1.4Q EACH

PRI TR BATT N°I
+6V
4.8 —5COM NEG
& BATT N°2
A 36V
2 SIL RECTS / ==
400 PIV cl cz2
750 MA 1000-1500pf  S00-1000uf

Could you please send me a wiring dia-
gram for a power supply to replace the
two 6-volt batteries?
EpwARD KuTA
Chicago 39, Il
[Our Service Editor, Jack Darr,
supplies the diagram above.—Editor]

Improving the Improved
Dear Editor:

In the September 1959 issue, J. C.
Soukup had an article on a transistor
“Improved Preamp” (page 132). I built
it, using a 2N175 low-noise transistor
and a 9-volt battery. Now, adding the
“Tunnel Diode FM Tuner” described
in the November, 1962 issue (page 37)
the preamp adds enough “zip” to the
tuner to make it quite usable with my
hi-fi amplifier. A double-pole single-
throw switch is used for the 1.3-9-volt
battery combination. Very quiet—but
A-OK!

J. T. WaALSH
Stamford, Conn.

Letter Writers Only

S1-16
Dear Editor:

I would like to have a pen friend
in your States, preferably a graduate or
post-graduate student in electronics or
electrical engineering.

N. Lo. K. NEni, IVB.E. (ELEC)
Garden House, near Engineering Col-
lege, Anantapur, A.P., S. India

RADIO-ELECTRONICS
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why take hours fo froubleshoot when
PHOTOFACT does it for you in minutes !

IF YOU'RE NOT NOW A PHOTOFACT LIBRARY OWNER, YOU'RE
MORE THAN PAYING FOR IT IN THE TIME YOU LOSE

HERE ARE JUST A FEW OF THE DOZENS OF waAYys PHOTOFACT SAVES YOU TIME

FIELD SERVICING NO°

BATETY GLASE 41 MOVAL |

Ruascms 4 sesswe Auiding 15
Ihe axety giase T plaa

TUSE AND FUBE DEVICE

DISASSEMBLY INS;;

TV CHASSIS REMOYAY
L Remove 10 pueh-an

2, Remors 12 woon o

OWN THE TIME-SAVING, PROFIT-MAKING PHOTOFACT LIBRARY

THIS EASY-BUY WAY

FREE
FILE
CABINETS

MARCH,

CircuiTrace®savescountless [
hours of foiltracing time. This
exclusive Sams system pin- [ 12
points junctions and test
points on schematic and
printed board.

Field Servicing Notes spell
out locations of adjustments
for speedy *in home'' serv-
icing. Saves time spent in
hunting for hidden ad-
justments.

Clear Parts Symbols with val-
ues and associated informa-
tion are shown plainly on the
schematic—no time wasted
in cross-raference*‘look-up.’”

Full Photo Coverage of the
actual equipment makes
identification of all compo-
nents and wiring easy—you
can see everything.

Disassembly Instructions,
step-by-step, help you re-
move difficult chassis, sub-
chassis, and assemblies in
minutes.

- i B

Buy way:

e NO INTEREST

1963

AL Com SIRINGING

=S

The PHOTOFACT Library more than
pays for itself from the first day you put
it into your shop. It gives you instant
time-saving help on more than 52,000
listings of TV, radio, hi-fi and other home-
entertainment equipment—virtually any
model made since 1946. You can own a
PHOTOFACT Library this special Easy-

o NO CARRYING CHARGES
e ONLY $10 DOWN
e UP TO 30 MONTHS TO PAY

You get FREE file cabinets with your
PHOTOFACT Library—so you have all
you need for time-saving, money-making
service work right at your fingertips. Get
the full PHOTOFACT Library details today.

Famous Standard Notation

Schematic saves valuable

hours—always uniform, ac- [ frefenea|

S | vel | Rat
=

curate, complete for every
model.

Tube Location Guide enables
you to locate and replace
proper tubes in seconds—a
big time-saver on most re-
pair jobs.

Waveform actual photos are
shown on schematic for quick
comparison cf patterns on
your scope. No time wasted
in guesswork.

Terminal Identification
saves you time; transformer
and coil terminals quickly
identified by color code or
basing diagram shown on
schematic.

Dial Cord Stringing instruc-
tions save you up to an hour
or more of time and head-
aches on a single job.

‘wmnua wwaon” Exact Terminal Connections
VERTICAL OUIPYT
5 T ovana Conowctons

are indicated—no need for
trial-and-error methods—a
real time-saving feature.

Tube Failure Check Charts
spell out probable tubes re-
sponsible for failure—no
need to waste time studying
circuitry.

Unique Alignment System
eliminates guessing; you get
complete instructions with
response curves, how tocon-
nect test equipment, proper
adjustment sequence.

Auto Radio Removal instruc.
tions show you step-by-step
procedure for removal of
even the most complicated
models—a big time-saver.

Alternate Tuner Data—sep-
arate schematics, alignment
data and parts lists are pro-
vided—no time wasted inter-
preting various tuner ver-
sions.

You'll find dozens of other invaluable time-saving

features in PHOTOFACT. Own the complete Library

—s0 you can put your hands instantly on all the

My Distributor is:

Howard W. Sams & Co,,
4300 W. 62nd St.,

Inc., Dept. 6-C3
Indianapolis 5, Indiana

1 Send full information on Easy-Buy Plan
[l Enter my Photofact Standing Order Subscription

quick help you need for any job on your bench!
Start a Standing Order Subscription
today—keep up with current model
output! See your Sams Distributor

for full details or send coupon now.

SEND
COUPON

HOWARD W. SAMS & CO., INC.

)

Shop Name___

Attn

Address

City

Zone State

www americanradiohistorv com
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Checklist for buying
afull-power CB 2-way radio

look for these features:

TRANSMITTER POWER — For
longest transmission range possible,
choose a 5 watt unit, the maximum author-
ized power input for Class D CB radios.

SENSITIVITY —A greater sensitivity

rating indicates a better ability to
reproduce weak signals. look for a sen-
sitivity rating below 1 microvolt to capture
signals transmitted many miles away.

SELECTIVITY —A radio's ability to
reject interference from channels not
tuned in, is largely determined by the
type of circuit used: superregenerative,
superheterodyne or dual-conversion
superheterodyne. The latter circuit, the
dual-conversion superheterodyne, is ac-
knowledged by experts to be the best cir-
cuitry for clearest reception. Says len
Buckwalter, noted communications author,
in Electronics lllustrated May 1962. . . .
Look for the dual-conversion feature if you
wish to get top receiver performance.”
CRYSTAL-CONTROLLED CHAN-
NELS—Fixed crystal controls assure
accurate, fast communications contact.
They enable users to switch quickly from
one channel to another to contact differ-
ent persons, to find a channel that isn't
busy. It is best to choose a CB unit with
multiple crystal-controlled channels for an
efficient, flexible 2-way radio system.
POWER SUPPLY—A power supply
should be an integrated part of a CB
radio. Since full-power CB radios are most
often used in vehicles and base stations,
a CB radio’s power supply should be able

i

i

(==

Cadre ‘510’

All-Transistor, 5-Watt, 5-Channel,

plus all-channel manual Tuner, $199.95

{ Yl
‘ﬂ “ugn .

to operate from both 12-volt auto battery
and 110-volt AC line.

AUTOMATIC SQUELCH — This

avtomatically eliminates annoying
background noise when a CB radio is on
‘standby’ (not transmitting and ready to
receive any radio calls). Thus, hisses,
crackles and other noises can't distract
workers, drivers, etc.

AUTOMATIC NOISE LIMITER —

An effective automatic noise limiter
is necessary, especially in heavily popu-
lated areas, to shut out extraneous inter-
ferences such as ignition noise. Makes
messages more intelligible.

RELIABILITY — CB radios must
withstand vibration and shock which
occurs during mobile yse. Solid-state com-
ponents—transistors and diodes—are less
susceptible to damage than fragile tubes.

PORTABILITY — Some full-power

CB radios may be used in the field
as portable units when equipped with a
portable case-battery accessory. These
units are generally lightweight, compactly
designed and offer greater operating
flexibility.

INSTALLATION — Compact CB

radios with simple mounting provi-
sions don't steal leg room in vehicles, lower
installation and maintenance costs.
Cadre Industries has two 5-watt models
that rate high in every category. Each is
supplied with o press-to-talk microphone,
set of matched channel crystals, universal
mounting bracket and AC & DC cords.

[l  © ©
] e —— A 4 -

B

L

Cadre ‘515’

All-Transistor, 5-Watt,
5-Channel, $187.50

See your Cadre distributor for a demonstration, or for more details, write:

n cCAaAaAD/RE

INDUSTRIES CORP. O COMMERCIAL PRODUCTS DIVISION O ENDICOTT, NEW YORK O AREA CODE 607, 748-337%

Canada: Tri-Tel Assoc., Ltd., B1 Sheppard Ave.West, Willowdale, Ont. Export: Morhan Exporting Corp., 485 Broadway, New York 13, N. Y,
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| What Is a Conductor?

\ Dear Editor:
| Referring to Mr. Miessner's letter
in January RaDIO-ELECTRONICS cap-
tioned “Conductors Opaque?”, I suspect
| there is a problem in semantics. Max-
well’s statement referred to conductors
| defined as those materials in which the E
| vector of an electromagnetic wave is
zero. In Maxwell’s terms, the opposite of
a conductor was a dielecrtic. Except for
superconducting materials, there are no
perfect conductors, and the question is
one of degree. A physicist generally con-
siders that a material in which electric
| current is carried by the mechanism of
free electrons approaches a perfect con-
ductor. This includes most metals, and
except for thin films where another set of
rules must be used, metals are opaque.

Another way of looking at this is to
consider the super-conductors which
are perfect conductors and act as perfect
barriers to electronragnetic radiation.

I hope this has defended the honor
of Maxwell, who has suffered here, even
as politicians today, from being quoted
out of context.

L. CurTtis CALHOUN
Trenton, Ohio

Transistor-Safe Supply

Dear Editor:

I congratulate Mr. Bammel on a
well written and informative article
“Transistor-safe Power Supply” (Janu-
ary, page 32). I have a similar supply
that has better filtering and greater cur-
rent capabilities. I don’t have the current
cutoff feature. ..

I noticed what may have been an
error in Mr. Bammel’s circuit. The cur-
rent-limiting control (R4) is a 10,000-
ohm 2-watt wirewound potentiometer.
At maximum resistance, the maximum
current through it is 14 ma. It is under-

I rated when the supply is delivering 100

ma. At high currents, the portion of the
pot in the circuit is greatly overloaded.
The resistance of this portion may be-
come unstable, or burn out.

May I suggest substituting an Ohmite
12.5-watt miniature rheostat? It is not a
100-watter but it is certainly worth trying
if the author can come up in his low-cur-
rent limiting to 1,000 ohms.

FreDp H. HorAN
Waltham, Mass.

Current Transformers

Dear Editor:
In Mr. Robert Middleton’s article in

| the January 1963 issue (page 48) there

is a statement that one can use a current
transformer to put a current waveform
on a scope.

Within the limitations imposed by the
article, the statements are doubtless cor-
rect. But there are dangers that the unini-
tiated are not warned about.

RADIO-ELECTRONICS


www.americanradiohistory.com

i [RA

LeE
Elf

Electronics is the outstanding career field of
the 1960’s. There are more better-than-aver-
age opportunities in Electronics than in any
other field—openings for which you could
qualify through NRI training. Thousands of
men like yourself have stepped up to good
money in Industrial Electronics, Radio and
TV Broadcasting and Radio and TV Servicing
with NRI training.

Make More Money Soon

If you decide to be a Radio-TV Service techni-
cian, NRI training can help you step up your
income soon after you enroll. We show you how
to apply your knowledge to make extra cash in
spare time doing Electronic repairs or servicing
radios and TV sets for friends and neighbors. If
desired NRI assists you in job placement when
you're ready. In short, whatever branch of
Electronics you select, NRI is well qualified to
help you grow in your new career . . . in useful-
ness, in prestige, in monetary gain.

Tram With The Leader
1

NRI is America’s oldest and largest home-study
Radio-TV, Electronics training school. For
nearly half a century NRI has maintained the
confidence and respect of students, graduates
and the Electronics Industry by constantly sup-
plying practical, complete, up-to-date home-
study training at a cost most everyone can
afford. Read the capsule descriptions of NRI
courses on the other side of this page. Then, mail
the postage-free card today for the FREE NRI
CATALOG. National Radio Institute, Wash-
ington 16, D. C.

DIO T
SGUIRONICS

by Practicing at Home
in Your Spare Time

Equipment You Get Makes
Training Faster, Easier

NRIQ

The NRI “train-by-doing” method, using special training equipment, is the
time-proved way to assure advancement or to turn your hobby into a new and
profitable career in the fast-growing field of Electronics. All NRI courses, except
FCC License training, includes special equipment at no extra cost. You build
circuits and work experiments. Theory you study comes to life in an interesting,
easy-to-grasp manner. NRI catalog pictures and describes equipment you get.
Mail the postage-free card for more facts about NRI training and opportunities
awaiting you in Electronics, Radio-TV.

Turn Page For Facts On NRI Courses » _

Cut Out and Mail—No Stamp Needed

NATIONAL RADIO INSTITUTE i

WASHINGTON 16, D. C.  RF rfhe Amaling

Please send me your Electronic, Radio-TV catalog
without cost or obllgauon I am interested in the course
checked below. (Nesalesman will call. PLEASE PRINT.)

O FCC License

[0J Mobile Communications

3 Industrial Elcctronics
[0 Radio-TV Servicing
[0 Math for Electronics
O Communications (Complete)

3 Aircraft Communications

[0 Marine Communications

Name Age

Address

City Zone State

ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL Yony ,-,“’*‘

Approved for Veteran's under Korean G! Bill
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PICK THE CAREER YOU WANT

IN THE WONDERFUL FIELD OF ELECTRONICS
TRAIN AT HOME WITH THE LEADER

INDUSTRIAL ELECTRONICS

Prepare for a career as an Elec-
tronic Technician in industry,
business, government, the mili-
tary, with this NRI course in
Electronics—Principles, Prac-
tices, Maintenance. Computers,
telemetry, automation, missiles,
rockets all employ the same
basic principles . . . and that is
what this NRI course stresses
with illustrated lessons, special

training equipment.

TV-RADIO COMMUNICATIONS

In the NRI Communications
course you get actual experience
as NRI prepares you for your
choice of Communications fields
and an FCC License. Com-
mercial methods and techniques
of Radio and TV Broadcasting;
teletype; facsimile; microwave;
radar; mobile and marine radio;
navigation devices; FM stereo
multiplexing are some of the
subjects covered. You work with
special training equipment.

OTHER SIDE BK

TELEVISION-RADIO SERVICING

(INCLUDES COLOR TV)
NRI’s time-tested course in
Servicing not only trains you to
fix radios, TV sets, hi-fi, etc.
but also shows you how to earn
spare-time money starting soon
after enrolling. Fast growth in
number of sets, color-TV, stereo,
means money-making oppor-
tunities in your own spare-time
or full-time business or working
for someone else. Special train-
ing equipment included.

FCC COMMERCIAL LICENSE

|

= For men with Radio-TV expe-
rience who want to operate or
service transmitting equipment
used in broadcasting, aviation,
marine, microwave, facsimile or
. mobile communications. A Serv-
# ice Technician is required by law
to have an FCC License to work
on C-Band, other transmitting
equipment. From Simple Cir-
cuits to Broadcast Operation,
this new NRI course trains you
quickly for your Government
exams.

ALSO: Special courses in Mobile Communications; Aircraft
Communications and Guidance; Marine Communications;
Math for Eiectronics.

Today, a career in Electronics offers unlimiied oppor-
tunity. Job counselors advise, “‘For an interesting

F'“?ER%:SS career, get into Electronics.” The National Associ-
NO. 20-R ation of Manufacturers says, ‘“There is no more in-

(Sec. 34.9, P.L&R)
W ashington, D.C.

BUSINESS REPLY MAIL

NO POSTAGE STAMP NECESSARY IF MAILED IN THE UNITED STATES

POSTAGE WILL BE PAID BY

NRI National Radio Institute

3939 Wisconsin Avenue
Washington 16, D.C.

teresting and challenging occupation in American
industry.”

When you train for a career in Electronics through
NRI home-study methods your home becomes your
classroom, and you the only-student. You pick your
own study hours, study when you want, as long as
you want. No need to give up your job or go away to
school. And there are no special requirements of pre-
vious Electronics experience or education. Train
with the leader. Your NRI training is backed by
nearly 50 years of success. Mail the postage-free
card. National Radio Institute, Washington 16, D.C.

{ Mail Postage-Free Card
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To list two warnings about very real dangers—1. Do

not close the magnetic loop in the ferrite “horseshoe.” This |
would have the effect of making the transformer a true cur- ‘

rent transformer in which the secondary current ampere-
turns is proportional to the primary ampere-turns. For ex-
ample, in the illustration shown, if the primary current were
5 amps, the secondary current would be 2Y2 amps. Since the
2V5 amps cannot pass through the input resistance of the
scope, the voltage would increase to force it through. This
could run the voltage up to thousands of volts.

2. Using a standard commercial current transformer
could be even worse as the magnetic circuit would be heavier
and would provide more power.

The answer is, of course, to use a high-wattage low re-
sistance across the current transformer secondary to limit
the voltage drop, and to warn the user not to close the mag-
netic gap. Also, to warn the user not to use standard com-
mercial current transformers unless well loaded with re-

sistance to bypass the current around the scope input, leav- |

ing only a very small voltage (1 volt is plenty) to be seen by
the scope. After all, it is still the voltage the scope senses.
JosepH P. GUILFOYLE

Quincy, Mass.

[The letter above was sent to Mr. Middleton for his
comments. Portions of his detailed reply follow.]
Dear Editor:

I fully expected that many readers would be arrested

by the realization that current waveforms can be displayed |

on a scope screen without opening the circuit under test or
making any connections to the circuit. That the statements
are “doubtless correct” is witnessed by the fact that both
Tektronix and Hewlett-Packard manufacture current probes
for scopes. I use the Hewlett-Packard 456A probe in my own
lab. It cost $150, and is worth much more in terms of time
saved in checking current waveforms through a chassis.
Mr. Guilfoyle’s confusion is obviously arguing on the
basis of current transformers used in power-generating sta-
tions to feed low-impedance amimeters. As everyone knows,
a substantial secondary current is drawn in this case, and the

neophyte engineer is routinely warned not to open the sec- |

ondary circuit while the heavy current is being drawn. It is
the same type of warning given to students not to open the
field circuit of an alternator abruptly while current is flow-
ing. But it is incorrect to assume that because a power-house
ammeter draws a heavy current, a scope will do likewise. It
doesn’t.

His suggestion of using a shunt resistance across the
secondary is good—though not for the reason he cites. If we
shunt resistance across the secondary, we damp out the
spurious resonances considerably, so that more turns can be
used than is otherwise possible. At best, we soon reach the
next practical limit and have to use a secondary which is
much smaller than could be desired. Long before we man-
age to get even 1 volt output, resonances in the large sec-
ondary winding start to develop excessive peaks in the fre-

quency response which make the probe useless for scope

wavetorm display.

In the nature of physics, a “standard commercial current
transformer” cannot be shunted by resistance to adapt it for
scope use. If someone maintains otherwise, let him try it.

He will soon find himself up against the immutable laws of

Nature.

I remember, back in the days when the screen-grid tube
appeared, there was considerable confusion, simply because
people could not quite understand the screen-grid action.
Some of my friends simply could not conceive of a grid hav-
ing no signal-control action—at least until after the smoke
had cleared away. Probe transformers will be kicked around
in much the same way no doubt, until people revise their
thinking to square with the facts. Bos MIDDLETON
Oxnard, Calif. END
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TURNER MICROPHONEY

designed to do a specific job better

VOICE ... serier on s

New convenience for CB and
mobile operation. Equipped
with 11 inch retracted, 5 foot
extended coiled cord, wired for
relay operation. Response: 80-
7000 cps. Level: —50 db.. 356C
has same specs, but with new
% “‘cool” interior.

List Price . . . « . . . 31250

MODEL 355¢C

® 8 506 002080 c e sTesns P B0l BresEe NSt

FIDELITY .. for true rocording

This powerful little dynamic is
designed for TV and broadcast
use—a natural for applications
where freedom and mobility are
required. Comes with 25 foot
attached cable, 3 conductor
shielded. Desk stand optional.
Response: 50-18,000 cps. Level:
—60 db.

List Price . v « o o » - $57.00

MODEL 58

R EEE I I I S e o s s 0 s s s e 4o s e nnses oo

CONVENIENCE . zor yugin

madel. Exclusive 3 way activat-
(., ing switch arrangement makes
B this the ideal mike for amateur
and paging jobs. Lift it, it’s live!
Push the momentary touch bar,
it’s live! Press the switch, it
stays live! Response: 60-10,000

cps. Level: —52 db.
S l i List Price . . . . . - . $49.50

Check your microphone needs and mail this coupon today.

THE TURNER MICROPHONE COMPANY
933 17th ST. N.E. CEDAR RAPIDS, IOWA

@ Turner’s amazing “lift switch”

Please send me complete specifications on the microphones
described above.*

Name

Address

City State

— - e —— — —

THE % MICROPHONE COMPANY

IN CANADA: Tri-Tel Associates
81 Sheppard Avenue West, Willowdale, Ontario
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108 KITS
and FAGTORY-WIRED too!

P&t S

All EICO models are available as Kits
or assembled and Factory-Wired. So,
whetker you build it yourself or we do
it for you—either way—they look, sound
and perform identically . . . all best buys
and top performers.

. FM Multiplex Stereo Tuner ST97
Semi-Kit $99.95 Wired $149.95 Incl. Metal Cover & FET
. 40-Watt Integrated Stereo Amplifier ST40
Kit $79.95 Wired $129.95 Incl. Metal Cover
. 70-Watt Integrated Stereo Amplifier ST70
Kit $99.95 Wired $149.95 Incl. Metal Cover ©1963 EICO Electronic Instrument Co., Inc.
. FM Multiplex Autodaptor MX99 (Patent Pending) 3300 N. Bivd,, L.I.C. 1, N.Y.
Kit $39.95 Wired $64.95 Incl. FET Cover Optional $2.95
. FM-AM Stereo Tuner ST96 = — -
Kit $89.95 Wired $129.95 Incl. Metal Cover & FET 1 ElCO 3300 N. Blvd,, L.I1.C. 1, N.Y. €3 1
. Transistorized Stereo/Mono 4-Track Tape Deck RP100 I ([ Send FREE 32-page catalog & |
Semi-Kit $299.95 (Patents Pending) dealer's name 1
\(;;'irr;: t;z;;;.r;(;rt assembled & tested; electronics in kit form) 0] Send FREE booklet “V.lhy Stereo” :
(Handwired throughout by skilled American craftsmen) { O Send new 36-page Guidebook to :
]
[
]

Carrying Case $29.95 Rack Mount $9.95 :1".“8.; f‘gglgl?:d is 25¢ for post-
Over 2 million EICO instruments in use. . 100-Watt Stereo Dual Power Amplifier HF89A ES .

Uni-card holders can buy at any EICO Kit $99.50 Wired $139.50 Enclosure E8 $4.50
dealer with no down payment. Budget . Slim 3-Way Speaker System HFS6
terms at most dealers. Kit $52.50 Wired $62.50

. 12-Watt Integrated Amplifier HF12
~ Kit $34.95 Wired $57.95 Incl. Metal Cover city. B State
TListen to the EICO Hour, WABC-FM, N. Y., 955 M 'y [ { -
g ' 4 10, Stereo Dual Preamplifier ST84 R
Mon,-Fri, 7:15-8 P. M. Export Dept., Roburn Agencies & o,
Inc., 431 Greenwich St., New York 13 Kit $59.95 Wired $89.95 Incl. Metal Cover Vo Add 5% in West | _

Address_.
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Radio-Electronics

Hugo Gernsback, Editor-in-Chief

AUTOMATED ELECTRONIC NEWSPAPER

... The Radio-Newspaper Receiver Is Coming . . .

VER since broadcasting began, radio (and later TV) have
E disseminated news free over the air.

In this electronic-automation age, physical newspa-
pers, that must be printed at a central plant, then distributed
by trucks to newsstands, or mailed or transported by rail or
air to distant cities, are an anachronism. They are wholly
unnecessary and economically suicidal.

Newspapers should be completely distributed via radio,
so that readers have their paper—plus competing papers if
desired—Ilong before breakfast, even if the reader lives thou-
sands of miles from the newspaper office. Snow, rain, storms
would make no difference.

In the atomic age, the instant newspaper is a must, a
practical necessity. The new method is called RAFAR (from
Radio Automated Facsimile And Reproduction).

Because of the constantly rising costs of labor and ma-
terials, few newspapers today are profitable. Witness the con-
tinuing death of newspapers in the US. In 1919, we had
2,078 daily newspapers, today there are only 1,761.

In the meanwhile, the country, plagued by frequent
newspaper strikes, often has many strikebound newspaper
plants, which for the time being are inactive and dead.

When rafar, the clectronic newspaper, becomes a real-
ity in the foresccable future, the economic status of the news-
paper will change radically. It will be able to pay higher
wages than before, because the plant will have far fewer
employees and far lower production costs.

Huge savings are possible by eliminating costly news-
paper presses and their operation, electros, ink, paper, press-
men, trucks and trucking, the vast expense of physical news-
paper distribution—to name only a few. Take only one item:
paper. During the recent newspaper strike in New York, the
nine dailies save $300,000 ¢ day in newsprint cost! The
publishers never make a profit on the sale of papers: the
money they take in on newsstand copy sales just balances the
cost of the newsprint. The profit, if any, comes from adver-
tising space sold.

Under electronic rafar publishing, we retain the type
compositors, linotypes and their operators (although special
type machines will reproduce type directly on paper; actual
metal type probably will no longer be needed), make-up
men.

The next operation-—instead of actual printing—will be
photographing the completed page on film or special paper
for facsimile radio transmission (A similar means is now
used by The New York Times for its European edition.)

Every future newspaper at presstime will transmit its
electronic “paper” via its own radio-facsimile station, pre-
ferably by FM because it will make for better readability.

Physically, the rafarnews as finally received in the read-
er’s home will not differ much from today’s newspaper. All
features will remain exactly the same: text, pictures, adver-
tisements—yes, it is even possible with more expensive future
receiver models to transmit in color.
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As projected on his home screen it will be the same size
as a standard newspaper: 22%2 x 15 inches. (It can be smaller
if the particular newspaper projects in a tabloid size.)

Routinely from 2 to 4 am the regulation rafar edition
begins its (ransmission. With modern, engineered speed-up
facsimile equipment at the transmitter and receiver, it should
take less than 1 hour to send and receive the entire paper—
unless the edition runs over 100 pages. (Sunday magazines,
and other non-news sections, even today, are completed Fri-
day and earlier, hence can be radio-transmitted Saturday aft-
ernoon, or between 2 am and 8 am Sunday, after the main
news section has been sent out.)

Here is the way the future rafar receiver will look. It
will be a massproduced radio-facsimile projector. It will not
be cheap at first because of its inherent complexity. Yet, if
you figure the cost of buying the present-day physical news-
paper for 365 days, this comes to about $44—for a single
newspaper. If you add an afternoon paper, the cost (depend-
ing on locality) can come to $60 and more.

Such a rafar receiver can be built even today—no elec-
tronic breakthrough is required. With modern microminia-
turization, the physical size of the actual receiver can be
small.

The retail mass-produced price would probably come
to $100 to $150 for a black-and-white receiver, more for the
color set. But as the consumer saves from $44 to $60 a year
in not buying newspapers, and as a large percentage of peo-
ple buy on terms, it appears that there could be dozens of
millions of rafar reccivers in American homes in a few years.

Completely transistorized, the weight without the screen
would be less than 15 Ib, including the optical projector.

The rafarnews set must be turned “on” continuously.
This calls for a standby electronic receptor device that is
never turned off. Thus it can receive spot instant news
“extras” at any hour of the day.

Before the incoming newspaper begins arriving at its
destination. a special signal sent out by the newspaper office
starts the facsimile-set recorder. The rafar “ncwspaper” is
now being printed rapidly on a special paper roll. The size of
the incoming page is reduced to about one-third; 72 x 5
inches. This calls for a paper roll 7% inches wide. The roll is
operated automatically by a small motor which must be
synchronized to the newspaper plant motor. The roll is syn-
chronized by a special circuit similar to that which we use in
TV picture transmission and reception. (You will not have
to read this miniature newspaper! Read on!)

Today we have many techniques of facsimile recording,
including crude carbon-copy means, heat processes, chemi-
cal recording and what engineers in the art term electrosen-
sitive methods. Nor do we need paper. We can record on
extra-thin transparent plastics, similar to cellophane or other
materials.

To continue, it is obvious that you could not read with

(Continued on page 74)

(See page 74 for illustration of the rafar receiver) 31
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By JOHN H. FASAL

CONSIDERING THE HIGH COST OF SEN-
sitive meters—in particular, millivolt
and microammeters—a simple adapter
that increases the sensitivity of conven-
tional volt and milliampere meters so
that they can be used for measuring
millivolts and microamperes is valua-
ble. The unit consists of a well balanced
push-pull dc amplifier designed for
highest stability and lowest tempera-
ture dependence.

The adapter is designed for use
with a conventional muitimeter having
a 3-volt full-scale low range with a re-
sistance of 20,000 ohms per volt and a
minimum current range of 60 xa with
an internal resistance of approximately
4,000 ohms. It is powered by two pen-
light cells.

R1, R2—6,800 chms

R3, R5—1,200 ohms

R4, R8—pot, 200 ohms

R6—220 ohms

R7, R9—2,200 ohms

All resistors Va-watt 5%

BATT—3 volts (two pen'ight cells in series)
J1, J2, 13, J4—3-way binding posts
S—spst pushbutton or spring-loaded slide switch
V1, v2—GT-20, GT-74, 2N104

Chassis {See Figs. 2 and 3)

Case (See Fig. 4)

Miscellaneous hardware

Transistor
_ Amplifier
Boosis
Vom
ensitivily

2-transistor circuit makes your vom into
a millivolt and microammeter

A pair of clip leads connects the
meter amgplifier to the meter, and the
test leads are connected to the amplifier
input. The amplifier is ready for use at
any time since neither stabilization nor
warm up time is necessary.

A spring-loaded switch protects
the batteries against unnecessary dis-
charge—they are connected to the am-
plifier only during the short time a read-

%Rl R2
J 268K 268K
©

R3

60xA
J3 N ‘L[G_K}ZSOMV
!

R
%R

IMETER
QUTPUT <§ )
S

1
I
—_———ad

3V BATT

38 3
PB (R SPRINGL( 0.
&= QOADED SLIDE SW (N.0.}

Fig. 1—Circuit of the simple litile antplifier.

TEST
LEADS INPUT
cas
J2 o
ALL RESISTORS 5%
32
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The completed
meter amplifier.

ing is made. Fig. 1 shows the whole
circuit.

Test leads are connected to the
bases of transistors V1 and V2. Two
voltage dividers consisting of resistors
R2, R3, R4 and RIl, R5, R4, respec-
tively, provide the necessary negative
bias to the transistor bases.

The correct bias voltages are set
by adjusting R4.

Resistor R6, connected between
the two emitters in parallel and the
positive supply, has a double function:

1. To minimize temperature de-
pendence.*

2. To introduce an effective neg-
ative feedback which assures
high operation stability and
eliminates nonlinearity in the
output characteristic by the

* Perfect temperature compensation may be ob-
tained by determining the emitter resistance as a
function of the collector current. This method,
verbally transmitted to me by Mr. S. Bagno, may
be the subject of a future article and was applied
in the present case. It gave surprisingly good resuits.

RADIO-ELECTRONICS
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{METER)OUTPUT (TEST LEADS) INPUT
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Fig. 2—This printed-circuit board is for the meter amplifier.

common-mode effect of a com-
mon-emitter  resistance  in a
push-pull circuit.

The amplifier output is again con-
ventional. The output voltage is taken
across two symmetrical scrics resistors
R7, R8 and R8, R9, connected be-
tween the collectors of V1 and V2 with
return to the negative supply through
the center tap. Since it is very difficult to
get transistors perfectly matched, po-
tentiometer R8 shifts the center point
to the output circuit and in this way
corrects small differences in the output
balance.

This method has no disadvantages

in general—but the unit has to be re-
calibrated if the input polarity is
changed.

The spring-loaded normally open
switch between the penlight batteries
and the circuit is in the positive lead of
the power source. Batteries should al-
ways be in good condition. Check them
from time to time to make sure. Set up
test jacks for this purpose on the out-
side of the case, near the switch.

To assure high stability of the zero-
set (balance) and calibration, both tran-
sistors must be kept at exactly the same
temperature. Temperature changes—as
we will see later—do not affect the ac-
curacy of the calibration and the bal-
ance as long as these changes aflect
both transistors simultaneously. For
this reason the transistors are located on
a common heat sink made from a brass
bar (38 x Y2 inch) and mounted on two
standoifls on the board.

Closeup look at heat sink.
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tod

Fig. 3—Parts layout on the printed board. If you are not

using a printed board, use the same layout on a perforated

phenolic board.

A printed circuit (Fig. 2) simpli-
fies wiring. Of course there is no objec-
tion to conventional wiring. A simple
method to simulate the arrangement of
the printed circuit is to drill all holes
and insert cyelets or Alden terminals on
which all components are soldered and
interconnected on the reverse side of
the board (corresponding to Fig. 2)
with insulated wire. The locations of all
components on the board and all neces-
sary polaritics are given in Fig. 3. Po-
tentiometers R4 and R8 are difficult to
obtain. However, you can use Mallory
type FL pots here. Run insulated leads
from the pot to the printed board.

Fig. 4 illustrates an easy way to
fabricate a simple and necat housing for
the instrument by bending two alumi-
num sheets as shown. A U-shaped
bracket eyeleted to the base serves as
support for the two 4/40 mounting
screws. Mount the terminals and the
switch on the two small sides of the
housing base. Insert grommets into the
two holes on the cover. These holes
face the potentiometer shafts, which are
adjusted with a screwdriver passed
through the holes. The printed board is
fastened to the base of the housing
with screws and 38 -inch spacers. Fig. 5
shows the heat sink.

Balancing and calibration

Balaneing: Connect a multimeter
(range 60 pa/4,000 ohms) to the meter
amplifier output, depress the pushbut-
ton and adjust input potentiometer R4
(nearer the pushbutton) for meter zero.

During this first step the input ter-
minals are open. Now short the input
terminals and correct resulting unbal-
ance by adjusting the output poten-
tiometer R8. Should it be impossible
to bring the meter back to zero, de-
creasc the value of either R3 or RS by
shunting it with a higher resistance (5-
20,000 ohms) to extend the range of
RS.

Opening the input terminals will
now result in an unbalance of much

WWW. americanradiohistorv.com
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Fig. 4—Details of amplifier case.
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Fig. 5—Heat-sink detail. If you use any
transistor other than GT-20 or GT-78,
check case diameter before drilling heat
sink. Cast must be a snug fit into heat
sink.

smaller degree. The correction is made
by readjusting R4. Repeat the proce-
dure of alternately shorting and open-
ing the input terminals and readjusting
the output and input potentiometers as
often as necessary to get a perfect bal-
ance for both open and closed input
terminals.
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OUTPUT VOLTAGE
READ ON 60uA SCALE

100 X INPUT VOLTAGE
READ ON 3V SCALE

METER AMPLIFIER

E
INPUT OUTPUT
Enpur | 8 2
BASE ./  ‘COLLECTOR
BALANCE ~ BALANCE

METER (20KQ/V)

3V RANGE (60K INSTR RES)
60, A RANGE APPROX 4K

PB SW

TE.-?I"

Fig. 6—Calibration setup with only voltmeter.

Calibration: The reference voltage
is taken from a 2-volt wet battery con-
nected to an adjustable voltage divider
with low output impedance. This avoids
a change in the calculated ratio of the
voltage divider by shunting the output
of the divider with the input of the am-
plifier. In our case the 10-ohm resist-
ance of the voltage source will hardly
be affected by the amplifier’s relatively
high input impedance about 1,000
ohms.

If only one voltmeter is available
for the calibration, the arrangement
shown in Fig. 6 is very useful. The
multimeter can be used here for both
input and output measurement. It is
switched from one position to the other
by a dpdt switch.

To compensate for the internal re-
sistance of the meter (60,000 ohms), a
60,000-ohm resistor in series with the
pushbutton may be connected in paral-
lel to the points A-C in Fig. 6. Close this
when the meter (60-pa range) is con-
nected to the output.

A variable resistance of approxi-
mately 20,000 ohms determines the
current through voltage divider R2 and
R3 (Fig. 6). The input voltage taken
across R3 will be very close to 1/100 of
the voltage across R2 plus R3. It can be
changed by adjusting R1 and can be
measured for any setting of Rl with
the voltmeter switched to terminals A
and C. (Before switching from output
to input, you must switch the meter
from its 60-pa range to its 3-volt range.)
The output voltage for these condi-
tions can be found by switching the
voltmeter to output terminals E and F.

The amplifier is linear for all inputs
from zero to 13 mv and outputs from
zero to 60-za. Therefore, we can cal-
culate the constant ratio between out-
put and input and multiply the reading
on the meter’s microampere scale by
the calculated multiplier to get the
measured voltage in millivolts. Since
60-pa output corresponds to 13-mv in-
put, the multiplier is therefore 13 mv
divided by 60 pa or 0.216 mv/ pa. If the
output reading is 50 pa, the measured
input was 50 X 0.216 =10.8 mv. It
would be much simpler if the multi-
plier were a whole number.

To make this possible, adjust
emitter resistor R6 so that, for instance,
output for 60 pa (full scale of the high-
est meter sensitivity) is not 13 but 12
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mv. This signifies a small loss in sensi-
tivity but makes the multiplier 0.2 in-
stead of 0.216.

The load resistor in the output of
the circuit is the internal resistance of
the 60-pa meter range—approximately
4,000 ohms. Increasing the load re-
sistance by using, for instance, the 3-
volt meter range (3 volts X 20,000
ohms/v, or 60,000 ohms) means that
amplification is increased at the expense
of non-linear output and a less sensi-
tivity.

You may want sometime to use
the meter amplifier with a meter other
than the one mentioned. This can be
done if the calibration is established
point by point and a conversion scale is
made. This consists of two superposed
scales, the right side refers to the meter
reading shown as the linear scale and
the left side corresponds to the input
values. (If 20 mv corresponds to 0.75-
volt output, the 20-mv mark for the in-

put voltage must be opposite the 0.75-
volt mark of the output voltage.)

The meter amplifier has been
tested at different temperatures, and
temperature compensation was found
excellent for normal operating condi-
tions. A variation between 50 and
90° F changes the calibration for a
6-mv input (output 27pa) less than
+5%. No significant aberrations from
the calibration are expected between
45 and 70°F.)

Current measurement

The use of the meter amplifier is
not restricted to measuring small dc
voltages. It can be used in the same way
for low current measurements.

Since the input resistance is in the
order of 2,000 ohms per volt, and the
usable input voltage covers a range
from O to 12 mv, the current flowing
through the input resistance will vary

12 x 10°
between O and 2 % 10°

fore, the input of the meter amplifier is
similar to the input of a microammeter
with a range from O to 6 pa and an in-
ternal resistance of 2,000 chms.

= 6 pa. There-

Ac measurement

The meter amplifier as it was de-
scribed is designed for use on dc only.
However, it is possible to extend its use
for ac, provided the probe used permits
the detection of small ac voltages. END

Electronic Music

A strange electronic organ made up
of 13 tape recorders got its first showing
at an exhibit of electronic gadgets

dreamed up by students of the Technical
University at Delft, Holland. Each re-
corder produces a different tone, set off
by one of the 13 corresponding keys. A
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onc-octave melody can be played on the
instrument.
The idea suggests using tapes pre-

World Wide

recorded with characteristic organpipe
tone qualities, and operated from a man-
ual, to stimulate actual pipe organs elec-
tronically.
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Some tips for the novice broadcast engineer

By JACK DARR

SERVICE EDITOR

ONE OF THE FIRST ASSIGNMENTS A RADIO
station’s junior engineer is bound to get
is a remote broadcast. Junior engineers
draw these assignments like honey draws
bees! And they offer those recent engi-
neering school graduates who have a
good theoretical grounding, but haven’t
had a chance to get practical experi-
ence, several opportunities to do things
wrong.

Many little hints and Kinks have
been worked out by those of us who
have banged around the business for a
few years. They are offered here in the
hope that they may ease the load on
the novice. In case you’ve been working
in the field for quite some time, you
might read this anyhow: you just might
learn something—never can tell!

The typical remote broadcast is
made from locations such as a church,
fair, athletic event, public gathering of
some kind or even a store window. The
facilities are often pretty primitive, so
the first things you should do are learn
how much equipment to take along and
get some idea of the difficulties you’re
likely to run into.

Remote broadcasting requires a re-
mote amplifier, known simply as “the

D—\ wy BLOCK
MIKE o O o
|

TELEPHONE
CENTRAL
OFFICE

il

RADIO STATION

Fig. 1—Block diagram shows how re-
mote connects to the radio station
through the telephone company lines.
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remote.” It includes a small audio am-
plifier, VU meter and provisions for up
to four microphones, headphones for
monitoring, and so on. Older models are
ac-powered. Some new ones are self-
contained—with battery-powered tran-
sistor amplifiers.

The equipment is hooked up as
shown in Fig. 1. To connect the remote
to the radio station, a “pair” of tele-
phone wires is leased from the phone
company. The linemen run wires to the
site from the nearest telephone cable,
and terminate them in a block. The
radio engineer connects the remote (o
this. The telephone wires are called a
loop. They run from the site, to the tele-
phone office, through a special part of
the switchboard (not the part which
carries the regular telephone calls) and
out to the radio station. Standard prac-
tice seems to be for the telephone com-
pany to run about a 10-pair cable out
to the radio station. This is terminated
at a block inside the transmitter house
or studio. near the audio console. From
here, shielded pairs of wires are run to a
jack panel or patch panel, a part of the
transmitter’s audic equipment. Fig. 2
shows a typical patch panel, and the
patch cords used with it.

One photo shows a typical audio
console of the type used in many radio
stations. At the upper right side of the
panel is a row of 10 pushbuttons. They
control the 10 jacks in the patch pancl
on the wall at the right of the console.
For normal broadcasting from a remote,
the operator simply pushes the button
connected with that line and throws the
switch below to remote.

For example, several of the pairs
here may be permanently connected to
remotes—for example, a church which
broadcasts morning services every Sun-
day. This would have its own line, left
connected all the time, so that the oper-
ator would simply push the button. For
the others, there will always be open
lines. For our remote, the wire chief at
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remote broadcasts
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the telephone company calls the sta-
tion’s chief engineer and says, “This re-
mote will be on 4,” meaning that he is
going to connect our loop to cable pair
No. 4 on the station terminal board. So,
when the program begins, the station
operator pushes button No. 4 and the
remote program is on the air.

Now let’s go back to the church
with the regular broadcast. The portable
remote amplifier can be replaced with an
inexpensive fixed amplifier. It is stowed
in an out-of-the-way place, turned on,
and left there. A microphone is left on
the pulpit.

The setup does not have to be
elaborate—many radio stations use the
small 7- to 10-watt kit amplifiers. They
are unattended during the broadcast.
The station engineer checks them at
regular intervals by simply turning on
the remote at the station console and
listening to his monitor. The gain is
fixed. Many engineers. when building
the kit amplifiers, replace the regular

TO TELEPHONE TERMINAL BOARD
‘PAIRN°|
PAIR N°2

/ PAIR N°3
IPAIR N°3
PAIR N°2

PAIRNI
TO CONSOLE PUSHBUTTONS

Fig. 2—Patch panel with three connec-
tions shown. Others are duplicates. Any
line can be transferred to any other by
plugging patch cord into top of one
and bottom of other. Top terminals are
connected to telephone terminal board,
bottom ones to console pushbutions.
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gain control with a locking type screw-
driver potentiometer. Once it is set and
the locknut tightened, no one can
change it accidentally.

When the amplifier is left on all the
time, tube life is usually longer than
when it is turned on and off for each
broadcast! Now, by simply pushing the
right button on the console, the engineer
can easily tell if the amplifier is working
—the mike will pick up enough street
noises, people moving about, cleaning
up, etc, to let him know how things are
going. With little practice, you’ll be able
to distinguish the characteristic sound
of a live mike from the line-sing which
would be all you'd hear if the amplifier
were dead.

Checking out the loop

After you get to the remote site,
the first job is to find the telephone
wires and the block. Sometimes they
are pretty well hidden, but will usually
be within 20 or 30 feet of the place
where you’ll set up the remote ampli-
fier. Connect the amplifier to the block,
turn it on, and call the station. You do
this by turning the gain up on one of
the mikes and calling the engineer on
the board (console). He should be wait-
ing for your call, with the remote line
connected to the monitor, and he will
be able to hear you testing.

Phones are plugged into the jack on
the remote amplifier—they’re connected
across the phone loop. So by throwing
the switch on the console to talkback,
the station engineer can talk to you
over the same loop. This switching is all
done at the station, you can’t do any
of it at the remote. Talkback works only
on local loops, where the signals go di-
rectly to the station without passing
through any of the telephone company’s
repeater amplifiers. Since these are one-
way amplifiers, you can’t talk back from
the output to the input without some
switching. You run into this on out-of-
town broadcasts. However, in town you
can always talk directly to the station
and cue the program that way.

How to cue

The cue is very important in remote
work. You want to hear the station
announcer so you can turn the gain up
at the right time to get your announcer
on, Also, he must have some kind of
cue so he’ll start talking when he
should. (Incidentally, never let your
announcer do his own cuing. Too many
of them have a habit of yelling into a
mike, “Are we on? Are we on? Hello!
Hello! One, two; one, two.”)

This almost inevitably gets out on
the air and is a very embarassing way
to start a remote broadcast! So, you
listen to the cues and tell your an-
nouncer when to start talking by the
familiar pointing-finger signal. Hold
your hand up above your head when

36

Typical ac-powered remote. Ac power supply at right is on end
of long cable to keep hum away from sensitive input transformers.

Remote end of
small  console.
Ten pushbutions
at upper right
select remote
lines. Switches
between VU
meter and mas-
ter gain pot se-
lect program or
talk-back func-
tions.

you hear the station begin its descrip-
tion of the remote broadcast. (lf the
announcer isn’t watching you, throw
something at him!) When the station
announcer says, “We take you now to
, for the game between

and — . bring your hand
down so your finger is pointing directly
at him, and he starts talking.

There are several ways of cuing a
remote. The one just given is the easiest.
Another way, not too popular with sta-
tion managers since it doubles the ex-
pense, is to lease two loops—one for the
broadcast, the other for nothing but cu-
ing and talking back and forth between

Electric Switching Error

Needles at a hosiery mill in Valdese,
N. C., suddenly started to operate back-
ward, unknitting the socks they had been
working on. At the same time, conveyor
belts in the city reversed, bringing the
goods back to the makers instead of out
to the waiting trucks. Worst of all, forced
drafts from boilers blew down through
the furnaces instead of up through the
stacks, sending flame and gasses out into
the factories. According to the power
company spokesman, the incident was
caused by a phase reversal in a 44,000-
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remote and station. This does have one
big advantage—if anything goes wrong
with the phone loop during the broad-
cast, you can connect the program line
to the cue line and keep the show on
the air.

A very simple method of cuing lo-
cal remotes has been used since the de-
velopment of the tiny transistor shirt-
pocket radios. If you’re within listening
range of the station, you can tune in
the program, set up your mike gain
controls, and listen to the station an-
nouncer! When he says, “We take you
now—" give the announcer the signal,
and away you go. END

Puts Town In Reverse

volt feeder, which reversed all 3-phase
equipment. The trouble was found and
corrected almost immediately, though
there was a short interval during which
there was no power at all.

Fortunately for the ordinary resi-
dent, the trouble was confined to the
three-phase lines. The single-phase mo-
tors that operate ordinary small electric
appliances were not affected, so vacuum
cleaners and sewing machines still ran
in the right direction.

RADIO-ELECTRONICS


www.americanradiohistory.com

LA

STIRRER

STIRRER MOTOR

-

DOOR SCREEN

RADIATOR

, MAG NZ_EJ;R ON
. WAVEGUIDE

PLASTIC: TRAY

GLASS DISH

electronic range in the home

Microwave cooking for the housewife's
kitchen —this unit makes it practical

By JOHN POTTER SHIELDS

MICROWAVE HEATING IS NOW BEING
applied to domestic food preparation.
The Tappan Co. is producing an elec-
tronic cooking range which has the
same general outward appearance and
is approximately the same size as the
very popular “built-ins.” It offers the
homemaker:

1. Extreme cooking speed —a
baked potato can be “baked” in 4 min-
utes, a 5-pound roast in 30 minutes.

2. Cooking utensils (they can be
glass or ceramic serving dishes) remain
comparatively cool as the heat is gen-
erated within the food.

3. Easy cleaning as the smooth
oven “cavity” remains cool during cook-
ing, avoiding the problem of baked-on
grease.

4. A much cooler kitchen (no heat
is radiated from hot oven walls) coupled
with a much shorter cooking time.

MARCH, 1963

The diagram shows the circuit of
the model R-4 electronic range. Its heart
is a L3189 magnetron, operated as a
grounded-plate, self-rectifying oscillator
with approximately 6,600 volts at 300
ma supplied by T1. Operation with the
magnetron’s anode grounded and its
cathode at a high negative potential
simplifies insulation problems. Coil L3,
which spirals the electron stream gen-
erated in the magnetron, thus establish-
ing oscillation, receives its aperating
current from two sources. The first is a
full-wave power supply consisting of an
isolation transformer (part of T2), sili-
con diodes D1 and D2, dropping resis-
tors R1, R2 and R3, and filter capacitor
C1. The second is the magnetron’s anode
current return path to ground which
flows through 10-ohm meter resistor R4
and the field coil.

The anode current flow through
the field coil serves as a form of “nega-
tive feedback” which tends to stabilize
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Closeup of the range and its operating
controls.
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the magnetron’s plate current
changes in line voltage. As the magne-
tron draws more anode current, field
current also increases tending to reduce
the anode current. (A magnetron’s an-
ode current is inversely proportional to
the magnetic field surrounding it.)
The magnetron and plate trans-
former are water-cooled. Water is circu-
Jated by a small centrifugal pump
through a copper cooling coil wound
over the magnetron’s anode assembly
and through a copper coil wound be-
tween the plate transformer’s primary
and secondary windings. The heat ab-

BROWNER TIMER

CONNECTION TO BROWNER
ELEMENT e
BROWNER TIMER

REAR OF
" OVEN
CAVITY

FILAMENT
ISOLATION
TRANS

sorbed is dissipated by a small radiator
located just behind a decorative grill
on the lower front of the oven. Cooling
air for the radiator is supplied by a
small fan behind the radiator.

The microwave energy developed
by the magnetron is coupled to the top
of the oven cavity by a short length of
rectangular waveguide. A motor-driven
stirrer mounted directly beneath the
mouth of the waveguide distributes the
microwave energy evenly in the oven
cavity, avoiding hot spots. This is done
by changing the cavity dimensions, thus
breaking up the standing-wave pattern.

WAVEGUIDE

EXTERNAL ANODE
MAGNETRON
“¥SHEATER TERMINALS

Litton Industries
Details of magnetron section, shown in
position it occupies in equipment.

A1 first glance you'd never believe this
device was intended to cook your supper.

A filter box containing four rf
bypass capacitors (C2, C3, C4, and C5)
and four rf chokes (L1, L2, L4 and L5)
eliminates spurious radio and TV inter-
ference emanating from the magne-
tron’s cathode.

As the cathode temperature of a
magnetron is somewhai critical, filament
transformer T2 has three primary taps
—120, 112, and 106 volts. Any one may
be selected to mateh the prevailing line
voltage at the installation site. Plate
transformer T1 also has suitable com-
pensating taps.

Since the magnetron’s heater re-
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Schematic diagram of the electronic range.
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The magnetron assembly and its power transformers.

quires a 6-second warmup, a thermal
time-delay relay delays the application
of plate voltage until the heater has
reached its proper operating tempera-
ture.

A high speed 220-volt browning
element is provided for quick browning
of meats, breads, etc.

How it works

When ON—0OFF switch Sl is turned
on, 120 volts ac is applied to T2’s pri-
mary, the water pump, fan motor, oven-
indicator light, stirrer motor and to the
heater of the time-delay relay through
the upper set of normally closed con-
tacts on the filament relay. When the
time-delay relay contacts close, the fila-
ment relay is energized by the voltage
drop across R1. The relay’s low-
er set of contacts close; bypassing
the delay relay’s contacts, and now
supply power through S3 and S4 to
the primary of the plate trans-
former. If 240 volts is applied directly
to T1’s primary, it would produce a
transient of around 400 amps lasting
about 2 msec. This surge could not be
handled by the switches and other com-
ponents through which it passes. The
10-ohm 10-watt resistor is inserted in
series with one side of the primary to
limit the transient to around 8 amps.
The power relay closes about 15 msec
later and shorts out the resistor to per-
mit primary current to rise to its nor-
mal 24-amp level without transients. A
4,000-ohm resistor, R5, is connected in
series with the cooking timer motor,
which is designed for 117-volt operation.

The magnetron cutout, consisting
of a thermostatic switch clamped to the
outlet pipe of the magnetron’s cooling
coil, is connected in series with the fila-
ment relay coil. If the magnetion’s cool-
ant temperature rises above 180°F, the
cutout opens, removing power from the
filament relay. It, in turn, will inter-
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rupt current supplied to the plate trans-
former primary.

The BROWNING ELEMENT is con-
nected directly across the 220-volt cir-
cuit through the contacts of the BROWN-
ER TIMER and BROWNER CUTOUT switch.
It is a straight resistance element, and
heats the surface of the food being
cooked. Foods that heat quickly, like
steaks or chops, will not brown by mi-
crowaves. The browner also helps to
crust a cake layer for easy icing. Some-
thing like a roast or whole chicken does
not need additional browning. The
BROWNER CUTOUT removes power from
the element should the tempera-
ture at the top of the oven cavity ex-
ceed 170°F. This also prevents mis-
guided persons from trying to use the
browner as a broiler.

Tip jacks are located behind the
removable control panel on the front of
the range so a meter can be connected
into the circuit to determine either mag-
netron plate current or field-coil volt-
age. When an 0-500-ma meter is con-
nected across R4 (jacks “+” and “—"),
it will indicate magnetron plate current.
An 0-100-volt meter may be connected
between the minus jack and ground to
indicate the field-coil voltage.

That’s the story on the electronic
range. It’s certain that you will be hear-
ing more about this revolutionary meth-
od of food preparation. END

New Techniques Speed Information Transmission

Computer data, at the rate of 20
million bits per second (33 million words
per minute), were flashed over a 40-
mile experimental high-quality television
link between Yorktown Heights and
Harriman, N. Y., by International Busi-
ness Machines Corp. engineers, under the
direction of Dr. Emil Hopner.

The rate compares with 75 bits per
second for ordinary telegraph, and 2,400
bits per second by telephone. Television
channels are necessary for the extreme
speed of 20 million bits per second, al-
though data has been transmitted up to
8,000 bits per second over an experi-
mental high-quality telephone line.

A very simple technique doubles
the capacity of the channel. Since the
only signals sent are binary digits (ones
and zeros, dots and dashes, long and
short spaces, etc., all fall into this classifi-
cation). it is necessary for the receiver to
distinguish only two signals. Duplicate
receivers are set up. One of them is in-
terested only in the polarity of the re-
ceived signal, the other only in its am-
plitude. For one of these receivers, the
“I” is a positive pulse, the “0” a negative
one. The amplitude does not interest the
receiver. The other receiver pays atten-
tion only to amplitude, and interprets a
signal with an amplitude of 1 unit as a
“0”, and one with an amplitude of 2 units
as a “I”. Each transmitted bit therefore
contains wo bits of information—either
two sequential bits in the same message,
or two entirely different messages can be
sent simultaneously. Thus a 10-million-
bit channel can be fooled into trans-
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mitting 20 million bits of information.
The second technique is probably
more novel and ingenious. The received
signal s subject to distortion, especially
over telephone lines. Compensating cir-
cuits in the recciver have been used in
the past to reduce the effect of this dis-
tortion. This system puts the distortion
correction in the transmitter. After a test
run of known signals, the receiver station
flashes the message back to the trans-
mitter, detailing the exact type and quan-
tity of distortion received. The received
signal is then predistorted in the correct
amount in the opposite direction, with
the result that the transmission line itself
acts as a correcting network. The photo
shows, at the top, the square-wave pat-

tern fed into the transmitting equipment.
Under it is the distorted output from the
receiver. The third figure shows the pre-
distorted input pulse that produces an
almost perfect pulse in the receiver (bot-
tom of figure).
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THERE ARE A NUMBER OF NEW ACCES-
sories that can improve the efficiency of
a Citizens-band station. A selective-call-
ing system is one of the most useful of
these. In a future article we will de-
scribe an unusual remote antenna am-
plifier and an automatic noise limiter
and squelch.

The Heathkit Tone Squelch is a
combined squelch and selective-calling
system that uses one of four preselected

AUDIO SIG INPUT FROM TRANSCEIVER
(HIGH SIDE OF VOL CONT)

il 20

] =

By ROBERT F. SCOTT

TECHNICAL EDITOR

SELECTOR
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device when monitoring and as the
heart of the tone generator when calling
another station in the net. The SELECTOR
control on the front panel is a part of
the relay. It is set to operate on only one
of the four available tones, or on any
one of the four when set to the MoN
ALL position.

The GD-162A Tone Squelch is a
base unit that operates from 117-volt ac
lines. The GD-162D operates from 6-

TONE.SIG OUTPUT TO TRANSCEIVER

TONE SQUELCH

MOoRL 00388

Front view of Heathkit GD-162
Tone Squelch—a selective-calling
system and tone-operated squelch.

and 12-volt vehicular batteries.

The figure shows the GD-162A as
it would be connected to the audio and
control circuits of a typical 5-watt trans-
ceiver. The GD-162 is mounted close to
the transceiver. The microphone is nor-
mally left in the microphone hanger on
the Tone Squelch panel. A switch on the
hanger opens the ground side of the
speaker circuit when the mike is hung

up.
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tones to alert the desired station without
opening the squelch of the other stations
in the net. The operator at the station
being called is alerted by the tone from
the speaker, by a lighted indicator lamp
on the Tone Squelch panel and by an
auxiliary alarm such as a bell, buzzer or
automobile horn.

An unusual four-channel resonant-
reed relay is used as the tone-selective
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Diagram of the GD-162. An unusual 4-
channel reed relay is the heart of the
unit.
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When the correct tone is trans-
mitted by another station equipped with
Tone Squelch, the signal is tapped off
the transceiver’s audio circuit—gener-
ally the high side of the volume control
and amplified by V1 and fed to the
coil of resonant-reed relay RY2. When
driven at its resonant frequency, the se-

lected reed (terminal 3) vibrates and |

touches one of the fixed contacts (con-
nected to the arm of S1-¢). The reed is
connected to B-plus through R3. As the
reed vibrates, it produces positive pulses
that are stored in C9 until the charge is
high enough to overcome the fixed
cathode bias on V2. V2 then conducts
and energizes relay RY1. This closes the
speaker circuit so the tone and identify-
ing call sign can be heard and removes
the ground from one side of the caLL
lamp so it lights. (The SELECTOR con-
trol, though not shown on the schema-
tic, is a part of RY2. It consists of a
series of cams that damp all reeds ex-
cept the one selected. All reeds are free
to vibrate in the MON ALL setting. Only
one reed is shown of the four connected
to terminal 3. The reader may think of
the diagram as an end-on view.)

A time-delay circuit keeps the relay
energized for up to 10 seconds after the
tone ends. This holds the squelch open

long enough for the calling station to |

identify itself. When RY1 is unenergized,
C10 is connected across a part of a B-
plus voltage divider consisting of R18
and R23. The setting of R23 determines
the amount of charge on C10. When
RY1 operates, C10 and R23 are con-
nected to V2’s grid through R19. V2
continues until CI0 discharges below
the level required to keep the relay en-
ergized.

To originate a call, remove the
mike from the hanger and listen to
make sure that the CB channel is clear.
Set the SELECTOR to the desired tone
channel and press the caLL switch (SI)
for 3 to 5 seconds.

When the switch is pressed, the se-
lected reed and the grounded pole piece
of RY2 form a “variable capacitor” in a

positive feedback loop around the am- |

plifier (V1-a and V1-b). Transients or
random circuit noise cause the selected
reed to vibrate at its resonant frequency.
The reed is polarized with dc through
R3. As it vibrates at an audio rate, its
constantly changing capacitance devel-
ops a corresponding audio voltage across
R3. This voltage reinforces the original
transient or pulse at V1-a’s grid, sustain-
ing oscillation at the reed’s frequency.
V1-b’s output is tapped off and used to
modulate the transceiver’s transmitter.

An agc network consisting of D3,
C7, R12 and R4 provides a bias that
limits the tone amplitude to between 1
and 1.5 volts rms. The OUTPUT LEVEL
control is set so the tone modulates the
transmitter between 90 and 100%. END
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Electron

Cloud
| Head
for
Tape
Playback

AN INTERESTING AND POSSIBLY REVOLU-
tionary new playback head was de-

scribed by Marvin Camras at the 1962
| Audio Engineering Society Convention.
| The new head is, in effect, a small vac-
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uum tube, in which the electrons are
deflected to one anode or another, de-
pending on the polarity of the signal on
the tape.

The principle is shown in Fig. 1,
side and top views of the new head. The
envelope is a standard miniature tube.’
The electron beam is focused through
GI, accelerated by G2 and passes be-
tween the two portions of the split anode
Al and A2. As the electron beam
reaches the narrow portion at the end
of the tube, the electrons slow down
and finally reverse, being attracted to-
ward Al and A2, where they are picked
up. The playback head is actually a
U-shaped piece, with the ends close to
the tip of the tube (Fig. 1-b). The gap
is at the rounded portion of the U.

The pole pieces direct the magnetic
field from the tape, so that it acts on the
reversing electrons. More electrons are
attracted to anode Al, reducing the
number going to A2, when the instan-
taneous polarity of the tape is in one
direction, and of course the process re-
verses when the tape is polarized in the
opposite direction. Because the pickup
is extremely sensitive to external mag-
netic fields, the whole unit has to be en-
closed in a mu-metal shield.

The head is capable of producing
an output up to 1 volt. Input impedance
is extremely high, and the frequency re-
sponse is expected to run from 0 to 10
mc. The new head avoids all the prob-
lems of coil resonance, etc., of the old
magnetic head. On the other hand, its
life is dependent on that of the heater,
as with any other vacuum tube.

The new head is in the early ex-
perimental stages. Further work may
turn up further advantages, such as the
possibility of using an electron multiplier

to increase scnsitivity without tube
noise. END
41
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Technician's guide to uhf and its problems

THE ALL-CHANNEL TV BILL REQUIRING TV
set manufacturers to build uhf tuners
into all receivers shipped after April 1964
is law. New stations will be opening up
all over the country. And industry lead-
ers predict the next decade will see TV

* Blonder-Tongue Labs., Newark, N. J.

Antenna Designs

4-bay uhj antenna.

By LON CANTOR®

go to uhf. So it's a good bet customers
in your area will soon be eager to receive
one or more uhf channels.

What does the installing technician
need to know about uhf? Experience
with New York City’s Channel 31 (for-
merly WUHF, now WNYC-TV) as well
as older uhf channels throughout the
country indicates that these points are
most important:

Uhf cannot be transmitted as far as
vhf at the same power. Since the lowest
uhf channel is more than twice as high in
frequency as the highest vhf channel, uhf
is more closely restricted to line-of-sight
distances. A ground-based uhf channel
reaches only about one-third the dis-
tance of an equivalent vhf channel.

However, the FCC allows a uhf
station to use three times as much power
as a vhf station—1,000,000 watts com-
pared with 300 kw. This supposedly
equalizes the distance covered. Within
approximately 40 miles of New York
City, this seems to hold true. Beyond
that distance, uhf signals appear to fall
off more rapidly than vhf. A vhf chan-
nel can cause interference 100 miles
past the point where useful signals are
received, whereas uhf causes little or no
interference more than 10 miles beyond
its usable range.

Uhf is more easily absorbed than
vhf. Building losses are higher, and even
trees can cause severe signal loss. Many
installations have worked well in the
winter when the trees are bare, but pic-
tures were snowy in the summer, espe-
cially when leaves were wet. Surprising-
ly, in New York City uhf reception was
often superior to vhif in large steel and
concrete buildings. Some believe thal—
in addition to the increased power of uhf

Typical uhf channel strip for tuner
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—its improved penetration is partly due
to the fact that a window is less than a
wavelength wide at vhf but about two
wavelengths wide at uhf.

Uhf signals are attenuated more by
cables. A hundred feet of dry 300-ohm
ribbon line will attenuate channel 13 by
about 1.8 db; channel 14 by 3.0 db, and
channel 83 by 4.3 db. This attenuation
can increase by as much as six times
when the lead is wet or dirty.

How do these differences affect the
TV technician? You'll have to find out
for yourself just how far from the trans-
mitter uhf signals can be received in
your area, where indoor antennas can be
used and when you will need elaborate
outdoor antennas and signal boosters.
Perhaps the experience of TV Miltie
can help you.

TV Miltie is probably New York
City’s most experienced uhf installer.
He has a contract with Comeback Inc.,
an organization attempting to use chan-
nel 31 therapeutically for hospital pa-
tients. Miltie has equipped approximate-
ly 200 hospitals and institutions for uhf,
as well as numbers of private houses.

Working within a 25-mile radius of
the Empire State Building, Miltie uses
indoor antennas with top-of-the-set con-
verters. In all but two cases, he has been
able to get good results. One was an
apartment house blocked off from the
Empire State Building by seven other
buildings; the other a private house in
the Bronx. He could do nothing in the
apartment building. At the private
house, he noted that the customer was
using an outdoor conical vhf antenna
and still getting poor results—even on
vhf. He installed a four-bay uhf antenna
and a uhf preamplifier. Result: sharp,
snow-free pictures.

A few good uhf indoor antennas
are on the market—the Finney model
GMB and the JFD model TA149, to
mention only two—but when Miltie
started, none were available. Therefore,
he designed two simple ones, a 300-ohm
dipole and a bowtie with two quarter-
wave conical sections on a rabbit-ear
base. These proved quite effective, espe-
cially the 300-ohm dipole, which could
be used indoors to probe for signals.

RADIO-ELECTRONICS
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CONNECT TO 3000 LINE,
OR DIRECTLY TO CONVERTER

A =WAVELENGTH

Fig. I—Uhf antenna made from No. 14
wire.

N°14 WIRE

3000 RIBBON LINE,

TO CONVERTER
Fig. 2—Uhf antenna made from 300-
ohm ribhon line.

It’s simple enough to make your
own indoor uhf antenna, either a bowtie
type composed of a pair of conical quar-
ter-wave sections (Fig. 1) or a 300-ohm
folded dipole (Fig. 2). To compute the
wavelength, use the formula:

A%
A=-
F(.0254)
where A = wavelengths in inches, V =
speed of light in meters (3 X 10°), F =
the uht channel center frequency.

Using 575 mc, the center frequency
of channel 31, we find that the wave-
length of 31 is:

\Y 3% 10

T OF(0254) (575 x 10°) (.0254)
11,800 11,800
F.. 575

The quarter-wave sections, thercfore,
are a litle over 5 inches long. In com-
puting the length of the half-wavelength
300-ohm folded dipole, we must also
consider that the velocity of propagation
in ribbon line is only 0.8 times that in
air. The length of the line then is
15 (20.5 X 0.8) or 8.2 inches.

Or A, = = 20.5 inches

Choosing the antenna

Within about 20 miles of a uhf
transmitter, an indoor antenna will usu-
ally be good enough. Of course, this de-
pends on topography, buildings, etc.
For distances of 20 to 30 miles, use an
outdoor bowtic with a corner reflector.
Be sure the mast is high enough to clear
obstacles in the line of sight wherever
possible. For locations 30 to 40 miles
out, a four-bay antenna will be more ef-
fective. Fringe areas 40 to 50 miles
away will probably require an eight-bay
antenna plus a uhf preamp.

Converting TV sets

Of the more than 55,000,000 TV
receivers in use, only about 10% are
equipped to receive uhf. The other 50,-
000,000 or so must be converted, either
with a tuner strip or a top-of-the-set
converter.

MARCH, 1963

TV Mutie with his
quarter-wave rab-
bit ear.

.00t

'I'j’

.FROM
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UHF TUNER

UHF INPUT ADAPTER CHAN N°{

Most TV receiver manufacturers
have now issued instructions on how to
insert uhf strips. Westinghouse, for ex-
ample, provides two methods, one for
all-uhf channel reception using a uhf
tuner and the other for reception of up
to four uhf channels using channel
strips.

To convert an existing 1962 West-
inghouse receiver for a uhf tuner, a uhf
input adapter and 44-mc adapter strip
are required. They provide the extra
connections and wiper contact which
conncct the uhf tuner into the circuit
when the channel selector is switched to
channel 1. Fig. 3 shows the circuits of
these adapters. Terminals ! and 2 sup-
ply B-plus to the uhf tuner. Terminal 3
receives the 44-mc signal from the uhf
tuner, sending it through a 44-mc colil to
the rf amplifier control grid on the vhf
tuner. Contact 4 grounds the vhf an-
tenna.

www americanradiohistorv com
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Fig. 3—Circuits of Westinghouse uhf in-
put adapter and 44-mc tuner strip.

10

Uhf bowtie with corner reflector, similar
to that made by several manufacturers.

The uhf tuner converts the channel
to which it is tuned to 44 mc. This fre-
quency is then amplified by the vhf tun-
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ANTENNA INPUT ADAPTER

p-—-——-—-—[]---=a

SOLDER AFTER
ASSEMBLY

REAR OF TUNER

1

l
Fig. 4—Westinghouse uhf
antenna  input  adapter.

er, which has been electrically altered by
the 44-mc adapter. The vhf local oscilla-
tor is disabled by a capacitor which the
adapter connects between its plate and
control grid.

A strip-tuned Westinghouse vhf re-
ceiver can be adapted to reccive one to
four uhf channels using only an antenna
adapter and uhf channel strips. The uhf
antenna input adapter can be easily in-
stalled (Fig. 4). A uhf channel strip can
be snapped into any unused vhf position.
It is preferable, however, to use uhf
strips only every third position, making
four strips the maximum. Align the uhf
strip just as you would a vhf strip, us-
ing the same access hole. Set the vhf fine
tuner to the center of its range and use
an alignment tool to adjust the uhf slug
for best sound and picture.

Other manufacturers make similar
provisions. All Zenith sets can be con-
verted with uhf channel strips. New
Philco receivers use three basic tuners:
one that accepts uhf strips, one that can
be used with a scparate uhf all-channel
tuner, and one that can be adapted for
uhf with either single-channel strips or
an all-uhf tuner. Motorola offers a uhf
strip kit similar to Westinghouse’s, and
Admiral provides either channel strips
or a complete all-channel uhf tuner kit.
Converters

Perhaps the casiest way to prepare

Top-of-set uhf converter with built-in
amplifier stage.

a4

A 300-ohm dipole is a
cinch to put up.

s

Fig. 5 (below)— Two
150-0hm resistors used
an antenna splitting de-

vice.
TO VHF ANT
1500
UHF ANT
———
TERM STRIPS ON TV RCVR
VHF ANT

a set for uhf reception is with a top-of-
the-set converter. These units are con-
tinuously tunable over the entire uhf
spectrum. Use a nonamplified one-tube
model for good reception areas. In poor
reception areas, or if the TV receiver is
old, use a two-tube model, which pro-
vides amplification as well as conver-
sion.

The converter receives the uhf sig-
nal from the antenna and changes it to a
vhi signal, either channel 5 or channel
6, whichever is unused in your area. It
consists of two stages, an oscillator and
a diode mixer. The incoming uht signal
beats with the converter oscillator fre-
quency—the difference frequency being
that of the vhf output channel. For ex-
ample, the center frequency of channel
14 is 473 mc compared with 85 mc for
channel 6. To convert 14 to 6, we sim-
ply tune the converter oscillator to 388
mc (473 — 388 = 85 mc).

One advantage of a top-of-the-set
converter is that you won'’t have to take
the back off the TV set. Therefore, it’s
apparent that conversion to uhf has not
affected vhf reception. This can pre-
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vent disputes with set owners.

Remember that the converter out-
put is vhf. Connect it to the vhf antenna
terminals on the TV receiver—not the
uhf. In most sets without uhf tuners, the
uhf antenna terminals are not connected
to anything.

In the New York City area we have
found that the channel 6 strip has been
removed from a number of TV receiv-
ers. These strips must be replaced be-
fore the converter will work.

Installation procedure

1. Choose an antenna

Notice what type of vhf antenna is
used. If it is a rabbit-ear, chances are
you can use a uhf indoor antenna. In
many cases, you can use the same rab-
bit-ear (but not the type with a single
ear) for both uhf and vhf.

The built-in vhf antenna, consisting
simply of a length of wire attached to
the back cover, often does an excellent
job for uhf. If the set has one, use it for
uhf and a rabbit-ear for vhf. If neither
the rabbit-ear nor the built-in antenna
gives you good uhf pictures, try a sepa-
rate indoor uhf antenna. An outdoor or
attic vhf antenna will usually perform
adequately at uhf. To be sure, try con-
necting it direct to the uhf terminal of
the converter or TV set. If you get a
good picture, split the signal with either
a vhf/uhf splitter, such as the Blonder-
Tongue model A107, or a pair of 150-
ohm resistors (Fig. 5). Where the exist-
ing vhf antenna won’t work, use a uhf

RADIO-ELECTRONECS
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Blonder-1ongue model UB uhf preamp |

moitits on dantenna mast.

outdoor antcnna—with a
fringe areas.

2. Probe for a signal

Uht is funny. You can get nothing
but snow in one part of a room, yet re-
ceive a clear, sharp picture at another
place in the same room. For this reason,
probing for a signal is important. Just
move the indoor antenna all around (he
room till you find the best spot for it.
This is especially easy with a 300-ohm
dipole. It may not always be practical to
leave the antenna in the best spot for
reception, but find a good compromise.

Outdoors it’s not as easy to probe
for a signal. Just put the antenna as high
4s you can, orient it toward the trans-
mitter and hope for the best. In New
York City, we have found that reflected
signals are sometimes stronger than the
direct signals, so we orient the antenna
toward the reflected surface. Once the
installation is complete. you can reorient

preamp in

| cannot be tolerated as well as

the antenna with the aid of a helper be-

low, watching the TV set.

3. Run the lead-in cable

Remember that the higher the fre- |

quency. the greater the lead-in loss. Rib-
bon line attenuates uhf much more than
vhi. So keep the lead-in as short as pos-
sible and don’t usc spliced pieces. Also
watch your standoff insulators. Use as
few as possible. Try to get the type that
does not encircle the lead-in with metal.
And if you do use the metal type, be
sure not to squeeze it shut—a closed
standoft acts just like a shorted trans-
former sccondary.

Don’t use either flat or hollow
tubular 300-ohm line outdoors. Their
attenuation factor increases as much as
six times when they’re wet or dirty. Use
one of the new heavy-duty polyfoam
cables, such as Belden No. 8325, Am-
phenol No. 214-05 or RCA No. 933014,

Keep lead-in at least 2 inches from
all wires and metal surfaces.

4. Connect the lead-in to the TV re-
ceiver or converter.

5. Tune in a picture and reorient
the antenna if necessary.

Following these simple procedures,
TV technicians will find uhf little harder
to handle than vhf. END
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Improving Single-Ended Outputs

By JOHN A. MOONEY

THERE ARE MANY SCHEMES FOR IMPROV-
ing the audio fidelity of small radios,
phonographs and TV sets. All of these
are designed to keep cost low.

My method is to connect the single-
ended output stage in a screen-tapped
configuration. Listening tests with no
plate-bypass capacitors and without
feedback show low distortion (especially

at the high end) almost as if a triode

were being used.
With most output tubes and 50%
screen tapping (using a push-pull
universal output transformer and con-
necting the screen lo the center tap),
output is about 1 or 2 db less than
when using pentode connection. From
the load point of view, the secreen-
tapped stage is better than the straight
pentode (or beam power stage) espe-
cially without a separate feedhack loop!
I found the damping factor to be about
1, which seemed to be enough to pre-
vent excessive low- and high-frequency
response peaks with most speakers.
The main disadvantage of this con-
nection is that poor B-plus filtering
in a
pentode or beam power stage. For
conversions where the screen was orig-
inally better filtered than the plate, it
will probably be necessary to add a
filter choke, since the plate and screen
see the same point on the B-plus line!
In the ac-dc¢ receiver (Fig. 1), the
original output transformer’s primary
winding will usually make an adequate
choke coil. In TV sets
and some console radios
(Fig. 2), it is usually
unnecessary to add ad-
ditional B-plus filtering.
Phonograph amplifiers

12AV6,
[2AT6

2. Increase the value of all audio
coupling capacitors.

3. Use a very large cathode bypass
capacitor on the output stage to keep
distortion low, especially at low fre-
quencies.

4. Use approximately the same plate
load and same bias as in the original
pentode or beam power connection.

5. In radios, improve AM detector
for lower distortion by separate-channel
ave if practical.

6. In FM and TV sets, readjust
high-frequency de-emphasis network if
necessary for balanced response. (Some
of the highs may have been deliber-
ately attenuated by shunt capacitors in
the original audio amplifier.) Increase
the capacitance across the de-emphasis
filter to get proper response.

7. Improve power supply filtering if
necessary. Since the gain (power sen-
sitivity) of the screen tapped output
stage is only slightly less than the
corresponding pentode or beam-power
stage and since no feedback is used, no
extra stages are needed! Driving volt-
age for the output stage will remain
the same,

The 100,000-ohm plate load resistor
reduces the maximum output voitage of
the driver stage slightly, but drive is
still enough to clip the output tube and
before the clipping the driver, high-

frequency response is better. END
SEE TEXT
50CS 2:2K-3K P-P
SPKR
ORIGINAL

< OUTPUT TRANS

may also be modified PRI
(Fig. 3). +/ 000 17
On a conversion of \::} > (7
this type, I do these 50/150V -]
basic things: k) FROM
1. Remove all plate : e RECT
bypass capacitors. B+ B- CATH
FROM 6AT6,6AV6, 6AQ5,6K6-GT, ToTaLZ Fig. 1 (top)—Audio
W_, 6T8,e1¢ V§,ETC Q%IENQE stages of ac—dc radio.

Fig. 2 (above)—Audio
stages of FM set or TV .
Parts in circles have
been added or their val-

>
> VOLUME

Circled parts  have
beenadded or changed.

FILTERED

=
= 100,f OR HIGHER
2 AT 25V

(SEE BELOW)

ues changed.

Fig. 3 (righty—Improv-
ing a simple phono am-
plifier. Circled parts are
new or have changed

-

ORIGINAL
OQUTPUT

CHASSIS

B+ FROM| TRANS PRI

RECT _th),Q/
L0

o
50/150V—+———

SPKR

£=+ 12AT6 -Ry=3.3K

6C4-Ry= 2.7K

values. =
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12AV6, 12BF 6, 12SR7,125Q7-Rk=3.9K
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multi-purpose
e, 2-channel

-

EEL mixer preamp

A

¥ By ALEX M. SCHOTZ

FRONT PANEL Y

1Va 2%z e 7 . .

'.T 5 ¥ Add this dual microphone mixer—
s om/}:@ . preamp to’an_v uud:f) .;nnpllhcr., or mnk‘e
HOLE it part of the original design. Self

s DIA € E
e 5°Ho|_55 powered, it can be operated remotely
(-3

© '@
e 2

from the main audio amplifier and fea-
tures individual controls for each mike.
This permits fine adjustment of either
microphone, and electronic mixing of
both. Because the preamp’s finul output
stage is an emitter follower, it matches
any power amplifier input impedance
and also permits long leads between the
preamp and main amplitier without loss
of high frequencies.

Parts layout and lead dress are
not critical, although normal care and
thought will make for greater efficiency
Fig. | shows construction details of the
cabinet used. The circuit (Fig. 2) was
designed to operate remotely from the
main amplifier. The subchassis was as-
sembled and wired separately, leaving
leads long enough to reach both the in-
put and output connectors, the bat-
teries, controls and switch. The opening
on the bottom board provides space to
replace the battery without taking the
unit apart. Low heat dissipation permits
mounting almost anywhere.

The output impedance of micro-
phones used with this preamplifier
should be 600 ohms or less. If a high-
impedance mike is used, you must add
matching transformers to the inputs or
the mikes. The advantage of a low-
impedance input is that microphones
can be operated with long lines between
them and the preamp without any ap-
preciable output voltage or frequency
loss.

The frequency response at | volt
output and 20 mv input is flat from 2
cycles (0 60 ke and down 2 db at 100 kc
(Fig. 3).

A0 T g AR A AT

How it works

Microphone 1 feeds its signal
across R1. This voltage is then fed
through C1 to VI’s base. V1 operates
as a common-emitter stage whose out-

RADIO-ELECTRONICS
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Top of the chassis board. Transistors have not yet been inserted into their sockets.

put appears across resistor R4, the com-
mon load resistor for V1 and V2. V2 is
set up just like V1. It amplifies the sig-
nal voltage received from microphone
2. R2 and R6 provide the proper bias
current. R3 helps stabilize both transis-
tors and improves frequency response.
The signal voltage from R4 is fed
through C2 to V3’s base. This is another
common-cmitter stage and further am-
plifies the signal. V3’s output is direct-
coupled to V4’s base. V4 is a common-
collector stage (the transistor counter-
part of a vacuum-tube cathode follower)
that maintains a low-impedance output
without anv loss of high frequencies.

Feedback loop R10, C4, from V4’s
emitter, goes back to VI’s and V2’s col-
lectors and provides 9 db feedback. In-
creasing the value of RI10 reduces the
feedback and increases amplifier gain,
but affects the flat frequency response
of the preamp.

With a 6.5-volt supply, maximum
signal output before clipping is 1.7 volts
rms. To extend the output signal voltage
before clipping and to increase the over-
all amplification, increase the supply
voltage (of course you cannot exceced
the transistor ratings). If you increase

R8

Cl. R3 C3

the supply voltage, change bias resistor
R7 so that half the battery voltage ap-
pears at V3’s collector. The current
drawn by the preamp will go up in di-
rect proportion to the increasc in bat-
tery voltage. Another method of in-
creasing amplification (although fre-
quency response, harmonic and inter-
modulation distortion will sufter) is to

bypass R3 and R8 with lurge capacitors. |

To minimize noise, use deposited-
carbon resistors throughout. However,
even with composition resistors, the
measured noise of the output, with the
input shorted, was —57 db.

This type of preamp has many
practical applications. It can be used
with a singer and orchestra, for indi-
vidual speakers who are performing
simultaneously, for mixing microphones
with a tape recorder or record player,
for sound effects, etc.

More input stages can be added
with a small number of modifications to
the preamplifier. Simply hook up similar
transistors in parallel with V1 and V2,
and change bias resistors R2 and R6 to
provide the necessary bias. The bias re-
sistor value should be the same for all
input transistors. END

Paris layout under the chassis. Author used 1% resistors in several places, but the |
5% values specified are all that are really needed.
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more on the
TV sound

converter

A NUMBER OF READERS HAVE EXPRESSED
interest in the converter for hi-fi TV
sound in the December issue. The Stand-
ard-Kollsman GG-4290-A tuner spe-
cified in Fig. | is being replaced by the
GK-4590 and GK-4550 covering 12 and
13 channels, respectively. These new
tuners use a 6GKS rf amplifier and a
B-plus of 135-145 volts maximum.

When using a tuner with a 6GKS
rf amplifier, reduce the voltage at point
E to 135-145 by adjusting the values of
R4, R8 and RY or by using the half-
wave 145-volt power supply shown in
the diagram. R8 and R9 are not needed
when this supply is used. The values of
R6 and R7 and C8 have been changed
from those originally specified to provide
optimum performance. With the lower
voltage on the 6EW6 doubler, change
the screen dropping resistor (R2) to
270,000 ohms.

It you use the GG series tuner as
specified or a similar model with a 6ERS
rf amplifier and a [75-volt supply,
change R4 to 4,500 ohms (5 watts), R6
to 4,700 and R7 to 820 ohms. Replace

D,

AGC BIAS R6
v atk-s% 20 IN456

GK4590
oR
6800 +

GK4550 |, G H12, edv

ID

= TO 6EW6

=0

]
S T
CHICAGO - STANDARD  g00ma 225 4708~ | [iMax)
PAB42! OR EQUIV SW o IK/IW ) 2ima

TI
ON-OFF +ACEa 1500
150V
rvac TG,

EE—
E 6.3V/2A

Circuit shows power-supply and agc-bias
changes for newer G-K tuners.

C8 with a 25-pf, 25-volt electrolytic
(positive grounded) and insert a 22-
ohm, I-watt resistor between the 1N456
and the junction of R6 and C8. These
changes stabilize the supply and bias
voltages and increase the 6ERS bias to
minus 1.2 volts.

Change R2 to 680,000 ohms for a
slight increase in overall gain. END
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200,000

square feet of

cathode and 32-pound

anodes spell out electronics in capital letters

By CECIL BEELER

“Qur cathodes average 50,000 square
feet, calling for ten 32-pound anodes
with a 30,000-ohm coating in our no-
torious 500-ohm soil. We take our po-
tentials spring and fall. If the variation
is over 0.15 volt or the average under
—0.80 volt to a copper—copper-sulphate
electrode, we check the section with a
current requirement meter and sweep
out trouble with an audio tracer. We’re
catching a lot of contacts and holidays
but hardly any defective insulators or
hot spots.”

This wacky, yet strangely familiar
jargon is the native tongue of cathodic
protection, the Texas-size member of
the electronics family, natural-gas
utility branch.

Cathodic protection revcrses the
nature of things so that buried stecl,
such as a gas main, becomes cathodic to
the electrolytic soil moisture it contacts.
Anodes corrode, but a cathode repels
the negative ions that do the damage.

Natural-gas pipeline companies are
the greatest users of cathodic protec-
tion. They and their consultants have
developed the instrumentation to pro-
vide perfect protection of buried steel,
whether in a gas main or other structure.

Few technicians work more close-
ly to their basic science or depend more

Enemy attack. This section of gas main
was holed in three places by galvanic
corrosion.

on instruments. If some hard-bitten
shopman is inclined to argue that the
deal isn’t electronic (granted, cathodic
protection doesn’t output toward a
speaker coil), let him pick out his in-
struments and tramp his vast “chassis,”
of which nothing is to be seen but test
boxes at every 1,000 feet or so.

Cathodic protection is properly
added even to coated steel. Here it pro-
tects against defects in the coating.
Even a puncturc as small as a pinhole
in the coating leads to corrosion that
will eat a hole the diameter of a pencil
through the 3e-inch wall of a gas main
in as little as 2 years. Cathodic protec-
tion keeps corrosion in check at any ex-
posed patches of steel at a cost of Y4 of
1% of the cost of the gas main.

Cathodic protection is also added,
a slightly higher cost, to bare and pos-
sibly badly corroded pipe to prevent
further damage.

Corrosion principles

It’'s all deceptively simple. Who
hasn’t seen zinc and sulphuric acid com-
bine into zinc sulphate? End of experi-
ment—but it wasn’t corrosion.

A gulvanic cell—say a shorted
“flashlight battcry”—contains all the
elements needed to illustrate the case:
a metal, zinc, in contact with a dissimi-
lar conductive material, in this case car-
bon, both immersed in a moist earth-
like electrolyte. The electrons flowing
from zinc to carbon through the short,
in effect, ride horseback on ions through
the electrolyte to the zinc. We know
what becomes of a battery’s zinc as it
is swept over by metal-hungry negative
ions.

Studying a corrosion tubercle (see
“Enemy Attack” photo) you can almost
sec the hungry negative ions back out
of the hole they are chewing to spit
out a mouthful of iron, then go back
for another bite. Actually, soil oxygen
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takes out the iron as oxide, freeing the
ions to repeat the process and carry on
the corrosion as long as a particle of
metallic iron remains.

Right about here is where the big
electronics takes over. Break up a
galvanic cell and you break up its cor-
rosion but, try as you might, not every
last cell can be exterminated.

If you’re thinking that, since the
trouble is entirely caused by negative
ions, why not shoot a negative bias po-
tential into the metal to be protected
and blast out the attackers, youre a
genius. You have just re-invented catho-
dic protection!

It doesn’t take much. The current
required to protect coated pipe is up to
15 pa per square foot.

Iron is about the most difficult to
protect. It is anodic to about three-
quarters of the common mctals. It also
seems to delight in bcing anodic to it-
self, with endless chances for galvanic
cells to be formed. Between ferrous iron
(the most anodic form) and ferric iron
lies a rising scale of seven gradually less
anodic metals.

Welds may be anodic to the parent
metal, mallcable iron anodic to mild
steel, and even new steel to older steel
of the same composition.

However, magnesium and zinc are
anodic to iron and are satisfactory in
other ways. They are available as in-
gots weighing up to 32 pounds, prepared
with a wire for attaching them to the
iron. When installed, each anode, as it
is commonly called. supplies more than
1 volt for cathodic protection and up
to about 250 ma for 5 to 10 ycars for
the largest size.

The job can also be done by feed-
ing negative dc to the pipe, with a
carbon or other corrosion-resistant bur-
ied anode to complete the circuit. This
method is favored for the big cross-
country pipelines. Tapped transform-
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How 10 trace a shorted cathode, 5000 square feet or more of cathode, that is.

Hook up an audio pulse generator 1o your cathodically protecied gas main and a
ground probe (left). Then, with the receiver unit, follow the beep-beeps as
they take a parh 10 ground through the short.

ers and rectifiers with a top of about
18 volts are usually used.

Test equipment

A short circuit is as disastrous to
cathode protection as to any electronic
rig. So is loss of power supply, imbal-
ances and those faults that are suppos-
edly impossible. Many a protection area
is found to be as full of what-is-it and
where-is-it as a junior science superhet.

And all this 3 feet under sod and
paving. Small wonder that any cathodic
protection instruments that come into
your hands show distinct signs of wear.

A soil resistivily tester is often
used throughout an area to determine
how corrosive the soil is likely to be,
before any steel is instalied. One such
instrument is hooked to a row of four
small probes shoved in the ground. A
careful reading, a simple multiplication,
and the average soil resistivity is ob-
tained to the depth of the spacing of
the two inner probes. In soil that meas-
ures over 10,000 ohms per cubic cen-
timeter, corrosion is expected to be
light. If resistance is 1,000 ohms, cor-
rosion will be serious.

After the pipe is laid, this instru-
ment may be used to find belts of more
corrosive soil that are making *“hot
spots,” conducive to uneven protection.

A good dc voltmeter with a 0- 10
2- or 3-volt scale is the workhorse of
cathodic protection instruments. “Pipe-
to-soil” from aboveground parts of the
steel, or test wires from it in permanent
check-point terminals, show whether
the cathodic protection is effective. Con-
tact with the soil is made through a
standard soil electrode, available in the
trade, which makes the needed electro-
lyte-to-electrolyte contact through a
porous bottom plug.

Recommended sensitivity for this
work is 50,000 ohms per volt or better.
A 20,000-ohm vom can do the job, ex-

cept for an occasional low figure due
to loading the electrode’s contact area.
For a vtvm you would need a portable
power supply. Best of all is a potentio-
meter-voltmeter which is rated up to
100,000 ohms per volt.

An audio tracer is the hardest-
working instrument when cathodic pro-
lection trouble is to be cleared up.

It leads the receiver-bearing oper-
ator by the most direct electric route
from the transmitter to the nearest and
biggest short to ground. On the way it
ticks out patches of bare steel on coat-
ed mains with a hint as to the area of
each one. A U-core coil can be plugged
into the receiver and used to examine
an insulator that is less than 1 ohm to
ground on both sides, and report wheth-
er it is good or not. The same coil can
explore a network of pipes and point
to the exact point at which the signal
meets a short.

These instruments were designed
only for tracing underground pipe or
cables. Their use in spotting protection

trouble was discovered at about the
same time by several gas utilities.

They pour a ground-seeking audio
pulse of no more than 1,000 cycles for
a sine wave, or the hashy output of a
buzzer circuit, into the pipe. This sig-
nal promptly flows to the holes that
were making havoc for the cathodic
protection and there dissipates.

Pipe locators that work on the
beat frequency of two low rf oscillators
when used this way are . . . well, they
are good pipe locators.

Problems do come up

Now let’s examine a typical every-
day problem. A 10.000-foot length of
8-inch coated pipe has a potential of
about 0.8 volt. a little low, which dips
to 0.68 volt in one reading. The cur-
rent taken is 300 ma, up 50 ma from
the previous reading.

Since this size pipe is about 20
miles per ohm, the IR drop at 300 ma
maximum would be 100 small to work
out, except with a very sharp pencil.
Could be a hot spot. a drift of cxtra
corrosive soil. but a hot spot doesn’t
move in between readings. A short
would drag much more current and
much lower potentials than those found.

That left the suspicion of a large
area of bare metal. such as could be
caused by damage while excavating
near the pipe. The escaping electrons
set up a potential gradient as they flow
through the soil. which, in this case.
would amount to 0.12 volt subiracted
from the applied 0.80 volt between the
pipe and average soil.

The audio tracer was called in and
readily spotted the bare surface at a
point found to have been the scene of
repair work. It could have heen dug up
and retaped, but it was easier to install
an extra anode to cance! out the danger-
ous voltage gradient. END
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Using a special-purpose multimeter 10 check the
cathodic protection voliage of a section of main.
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By - (e
HAROLD B.
CHURCHILL,
wW2zC, EX-W3XM

Not long ago, a senior music professor
at one of our large universities bought
one of the finest FM and stereo systems
made. “Now what I need,” he told
me, “is an antenna in the same class.
What should 1 get?”

“QOrder an antenna just like the ones
FM broadcasters use for transmission,”
I replied. The professor was enthusias-
tic, but taken aback by the cost. “But,”
he countered, “couldn’t a man build one
himself, using somewhat the same de-
sign, but for a lot less?”

“Of course,” I told him, “and per-
haps it could weigh a tenth as much.”
So the antenna described on these pages

52.5" »l }‘_2"
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Fig. I—Antenna dimensions and lead-in
connection.

- FM STEREO ANTENNA HAS

got under way. Fortunately, excellent
measuring and analysis equipment was
available, so computation was checked
as each element was added, and the
overall array analyzed as an entity.
From the start, the prototype antenna
turned out such unusual performance
that it has since been copied by other
musically minded members of the facul-
ty who are now enjoying mono and
stereo FM stations they didn't realize
were on the air.

The concept of this very light ar-
ray is derived from the typical FM
broadcaster’s antenna. Look at one
carcfully and youwll find, more often
than not, it uses a necdlepoint mast en-
circled by three or more metallic halos,
arranged one over the other. In opera-
tion, cach acts as a circular, folded
dipole having a 180° phase differential
between halos. This circular halo form
produces an omnidirectional signal pat-
tern. Acting together, the halos deliver
maximum  signal toward the horizon
at virtually 0° of vertical angle.

The array described is in many
ways the recciving counterpart of the
FM broadcaster’s antenna, and in oper-
ation the similar merits of both com-
bine and add together for the strongest
transfer of signal between the two. The
builder, however, can choose hetween
omnidirectional reception and bi-direc-
tional gain. He can use one or the other,
depending on the compass bearing of
stations he wants to receive.

Design problems

Besides high gain, this antenna had
to stand up under heavy icing, snow
and wind. So a construction decision
had to be made: whether to cmploy
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HIGH GAIN and QUALITY

Designed like those at
broadcast stations, it
matches your best
receiving equipment

heavy duraluminum as the FM broad-
casters do and counter bad weather by
massive strength, or deal with it as a
willow tree does, by sheer whip and flex-
ibility. The second choice was made, at
a tenth the cost, and with expected re-
sults. During the heavy icing conditions
of Christmas 1961, local casualties
among aluminum-tube TV antennas ran
high. But the willow-whip arrays in use
simply drooped under ice, and snapped
back into position when it melted. No
repiacements needed.

Fig. | shows the antenna design
and dimensions in drafting form. Ori-
ented as shown, six spines project from
the mast and work as six half-waves in
phase, appropriatelv phased. In antenna
shorthand. they function as “two over
two over two.” Oriented as shown. the
spines are bi-directional broadside with a
beam width of 120° in hoth directions.

If the user lives between two cities,
the array can be oriented broadside to
each, giving a wide variety of stations

LUCITE INSULATING STRIP

MAST

Fig. 2—For omnidirectional reception,
spine pairs encircle mast. Lucite insu-
lating strip completes loop, but insulates
end of one spine from another.
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Fig. 3—Clamp insulators from Telrex

"Bow Tie” antenna atiached to mast.
Antenna spines project to left and right.
Vertical wransmission line is bolied to
meuallic strips at each side of insulaior.

and programs to choose from without
rotation. It circular and nearly equal
reception from all directions is desired,
the spines can be bent to encircle the
mast in the form of halos, just as in
FM  broadcast transmission. This is
shown in Fig. 2, looking directly down
on top of the mast.

Construction begins

The physical makeup features ex-
treme lightness and flexibility in the
dipole spines. They present no problem
in a high wind, offering little resistance,
and simply flex with it. The supporting
mast for the array is rapidly assembled
from two lengths of standard aluminum
TV tubing, one with slightly greater di-
ameter than the other, allowing the
smaller (the topmast) to be inserted in
the larger. A sharp tap of a hammer
insures a permanently tight fit. In the
prototype model, this gave us a mast
21 feet high. The six antenna spines
must be insulated trom the metal mast.
This is readily done by either of two
mcthods. The first is by cutting rec-
tangular picces of Lucite, 2 x 5 inches.
These are secured to the mast by alumi-
num through-bolts, and the spines se-
cured to the Lucite by small clamps.
The simpler way (Fig. 3) is to replace
the Lucite rectangles by clamp insulators
used in Telrex’s very inexpensive Bow
Tic TV antenna. These serve the pur-
posc ideally, and come equipped with
the needed hardware

The No. 8 steel wire used for the
antenna spines is available at most any
heavy-hardware or farm supply store.
In the prototype antenna, the wire was
appropriated from Telrex Bow Tie
loons. This wire is strong and whippy
and, once shaped by flat pliers, main-
tains  shape. Skin-effect loss through
using steel instead of aluminum was un-
measurable at the limiter of a Harman-
Kardon recciver.

As scen in Fig. 1, the open-wire
transmission lines connect the upper,
middle and lower pairs of antenna spines.
These lines are cut from standard alu-
minum TV ground wire, available at
most TV and some hardware stores. The
two wires are separated 2 inches, and
held in place by standard 3'2-inch TV
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lead-in standoffs fitted with pole straps.
These are positioned haltway between
the antenna tiers where loss is very low,
since the signal voltage is lowest here.
Construction is straightforward, as
shown in Fig. 4. These lines must be
transposed once between the upper and
middle tiers of antennas, and again be-
tween the middle and lower (Fig. 1). If
these transpositions are overlooked, the
array becomces susceptible to reflections
from planes directly overhead, and be-
haves as a conventional antenna in this
respect.

Lead-in

As seen in Fig. 1, the transposed
transmission lines terminate at their
bottom in a hairpin stub 40 inches long.
This is cut from the roll of wire used for
the lines, and shaped by hand. This
closed hairpin stub acts as an impedance
transtormer. A standard 300-ohm TV
line connects at points X and Y, 12
inches from the closed bottom of the
stub.

If the array is completely clear of
nearby objects, an alternate feed meth-
od works very well. Cut the bottom of
the hairpin stub open, and attach the
300-ohm Twin-Lead (by electrician’s
lugs) to its now open ends. The stub
then acts as a geometric mean impedance
between the bottom of the array and the
300-ohm ribbon line.

For summer use, especially in
heavy thunderstorm arcas, grounding
the array provides excellent lightning in-
surance. But, contrary to popular opin-
ion, this safety does not lie in having a
massive circuit to ground for lightning
to follow (a ground wire is often va-
porized by a 400-ampere charge).
comes about through another action: an
antenna that is high and grounded helps
clear the air of clectric potential that
could lead to the antenna or its support-
ing building being struck. So a good
ground acts in effect as an atmospheric
bleeder, providing an umbrella of com-
parative protection. A survey of light-
ning strikes at one beach resort last
summer proved a grounded TV antenna
was very rarely hit.

Fig. 4—Standard TV stand-off clamps
can also be used to support the trans-

mission line. Theyv are placed midway
henween antenna tiers to keep signal loss
negligible.
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TOANT
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SOLDER TO ANY

26"STUB POINT ON LEAD-IN

SOLDER OR

T o.a b

Fig. 5—In (a) typical connection of
grounding stub 1o lead-in is shown; (b}
is a close up of the stub. In the FM band,
the stub acts as a parallel-tuned L-C cir-
cuit with very high impedance 10 rf. To
a static charge, it looks like a solid metal-
lic path to ground.

The best method of grounding this
array (and indeed all TV antennas) is to
ground the supporting metal pole. If
this is impractical, an excellent perma-
nent ground for FM reception may be
made for a few cents by shorting one
end of a 26-inch length of 300-ohm line,
and grounding the shorting point. Sotder
the open ends of this little stub to any
point on the 300-ohm lead-in proper
(Fig. 5). The stub acts as a metallic
insulator, passing atmospheric charges
to ground, but having no effect what-
ever on FM reception. The best point
for attachment is just before the lead-in
enters the building, and a straight-line
wire run directly to ground from the
stub’s shorting point. (The 2-foot 2-inch
stub length will not work for TV recep-
tion. Other lengths are needed, depend-
ing on the channels to be received.)

Results

When this array is correctly in-
stalled, two indications of performance
appear immediately. Stations formerly
offering only fringe and marginal re-
ception for the most part assume the
solidity of locals. This stems from more
adequate limiter voltage. a necessary
cushion for adequate reception. Stations
which were not heard before make their
appearance on the dial. The very high
gain of this broadcast type antenna is
effective virtually across the FM band,
since the six fin dipoles are effectively
in parallel, leading to a reduction in Q,
and therefore increased frequency sen-
sitivity. Despite this very high gain, in-
terference between stations is rare,
thanks to today's noninterfering FM
frequency allocations. Rather, the FM
band on a good tuner typically be-
comes twice as populated, doubling
program selection (except for stations
fed by the same network).
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presented in Fig. 1.

N

\
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Those interested in quantitive tests
(as T am) will find their tuner limiter
saturated by very large signal voltages.
If measurements are compared on a
side-by-side basis with another antenna,
the readings delivered by this array are
a direct measure of improvement.

This very high gain will cause other
effects. By concentrating reception on

the horizon, fading from overhead plane ‘

reflection is reduced 6 db or more
over a conventional FM antenna.
For the most part, fading is apparent
to the eye as limiter reading, not to the
ear, due to the heavy cushion of signal
voltage. Where long-distance tropo-
sphere signals formerly caused interfer-
ence, the larger limiter voltage now
“captures” the receiver for the primary
area signal. But this isn’t to say tropo-

sphere reception disappears. When the |

troposphere path is open, this broadcast-
station type array will deliver signals
with far greater strength. But when the
troposphere path closes, the signal dis-
appears since no amount of gain will be
responsive to it.

Extensive testing of the prototype
of this array showed that it surpasscs
by a considerable margin the more ex-
pensive Yagi antennas designed for vhi
television reception. This was expected.
since the TV Yagi is at the great disad-
vantage of requiring peaking between
channels 2 and 5, and again between
7 and 13. Likewise, the conventional
X-type TV antenna is at a disadvantage.
Functioning as a half-wave dipole on
the lower channels, it behaves much as
a 110° V on the higher channcls. On
FM, it is neither fish nor fowl. If recep-
tion is strong, it is due largely to the
massive power of the transmitter.  END
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Detailed view of the antenna |

TV Frequency

& Marker Chart

BY DON DUDLEY

WHEN MAKING A QUICK CHECK FOR TV

tuner alignment, a list of channel fre-

quencies and their video and sound car-
| riers will come in handy.

Each channel is 6 mc wide, and
the video carrier in each is 1.25 mec
above the low limit. There is the stand-
ald 4.5 mc between video and sound

| carriers. This places the sound carrier

VIDEO
|

SOUND

| Fig. 1-—The waveform at the TV tuner

looker point.

Channel Freguency Video Sound
No. Band (Mc) Carrier Carrier

2 54-60 55.25 59.75

3 60—-66 €1.25 65.75

4 66-72 67.25 71.75

5 76-82 77.25 81.75

6 82-88 83.25 87.75

7 174-180 175.25 179.75

8 180-186 181.25 185.75

9 186-192 187.25 191.75

10 192-198 193.25 197.75

1 198-204 199.25 203.75

12 204-210 205.25 209.75

13 210-216 211.25 215.75

14 470-476 471.25 475.75

15 476-482 477.25 481.75

16 482-488 483.25 487.75

17 488-494 4.89.25 493.75

18 494-50C 495.25 499.75

19 500-506 501.25 505.75

20 508-512 507.25 511.75

21 512-518 513.25 517.75

22 518-524 519.25 523.75

23 524-530 525.25 529.75

24 530-536 531.25 535.75

25 536542 537.25 541.75

26 542-548 543.25 547.75

27 548-554 549.25 553.75

28 554-560 555.25 559.75

29 560-566 561.25 565.75

30 566-572 567.25 57175

31 572-578 573.25 577.75

32 578-584 579.25 583.75

33 584-590 585.25 598.75

| 34 590-596 591.25 595.75
I 35 596-602 597.25 601.75
36 602—-¢08 603.25 607.75

37 608-614 609.25 613.75

38 614-620 615.25 61975

| 39 620-626 621.25 625.75
‘ 40 626—632 627.25 631.75
| 41 632-638 633.25 637.75
42 638-644 639.25 643.75
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0.25 mc below the high-frequency limit
of the channel. The sweep picture as
seen at the looker point (rf test point)
is shown in Fig. 1

Those who doubt the accuracy of
their markers can use the transmitied
sound and video carriers by using the
hookup in Fig. 2. Use a resistance value
that gives a clear undistorted marker.

TO ANT
K-
50K LOOKER POINT
AN TO SCOPE
o r’
TV
TUNER =

TO SWEEP GEN

Fig. 2—With this arrangement you can
use TV siation signals as markers.

Channel Frequency Video Sound
No. Band (Mc) Carrier Carrier
43 644-650 645.25 649.75
44 650-656 651.25 $35.75
45 656-662 657.25 661.75
46 622668 663.25 667.75
47 668-674 669.25 673.75
48 674-680 675.25 679.75
49 680-686 681.25 685.75
50 686—692 687.25 691.75
51 692-698 693.25 697.75
52 698-704 699.25 703.75
53 704-710 705.25 709.75
54 710-716 711.25 715.75
55 716-722 717.25 .75
56 722-728 723.25 727.75
57 728-734 729.25 733.75
58 734-740 735.25 739.75
59 740-746 741.25 74575
60 746-752 747.25 751.75
61 752-758 753.25 757.75
&2 758-764 759.25 763.75
63 764-770 765.25 769.75
64 770-776 771.25 77575
65 776-782 777.25 781.75
66 782-788 783.25 787.75
67 788-794 789.25 793.75
68 794-800 795.25 799.75
69 800-806 801.25 805.75
70 806-812 807.25 811.75
71 812-818 813.25 817.75
72 818-824 819.25 823.75
73 824-830 825.25 829.75
74 830-836 831.25 835.75
75 836842 837.25 841.75
76 842-848 843.25 847.75
77 848-854 849.25 853.75
78 854-860 855.25 859.75
79 860-866 861.25 865.75
80 866872 867.25 871.75
81 872-878 873.25 877.75
82 878-884 879.25 883.75
83 884-890 885.25 889.75

RADIO-ELECTRONICS
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They tell you things
about your equipment
you can'l find out with
a muliimeler

c

Fig. 1—Theee basic types of waveforms;
A complex wave; b — frequeney re-
sponse curve; e—cyclogram.
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The

Waveforms
Tell the Story

By ROBERT G. MIDDLETON

THERE ARE THREE PROTOTYPE WAVEFORMS
in ordinary electronic circuits. They
are the complex wave, the frequency
response curve and the cyclogram (Fig.
1). Al are built up from sine waves.
Although this is not obvious, it is easily
shown with simple filters.

For example, if we pass a 60-cycle
square wave through a 60-cycle elec-
tronic filter, we get the output wave-
form shown in Fig. 2. What happened
here? The filter removed the 60-cycle
fundamental from the waveform. The
output consists of the third harmonie,
fifth harmonie, seventh harmonic, etec.
All the component frequencies are in
the output waveform except the funda-
mental 60-cycle frequency.

Note that the phase of the 60-
eycle fundamental does not seem to be
exactly the same as the phase of the
60-cycle square wave in Fig. 2. The rea-
son for this is a phase shift in the elec-
tronic filter. No filter is 100% perfect,
and the filters used in audio work gen-
erally have an appreciable phase shift.

A sawtooth is also built up from
sine waves. If we pass a 60-cycle saw-
tooth through a 60-cycle electronie fil-
ter, we get the output waveform of
IFig. 3. The 60-cvcle fundamental has
been removed from the sawtooth. We
see that waveform analysis is not a
theoretical subject, but a matter of
practical circuit action.

Sine waves which build up com-
plex waves have definite phases. They
become apparent when we pass a com-
plex wave through a filter. In Fig. 2,
the envelope of the waveform outlines
the sine wave which has been removed.
In turn, the 60-cycle fundamental in
the square wave is 180° out of phase
with the outline of the envelope.

A power supply filter differs from
a wave filter in an audio harmonic-dis-
tortion meter. It is not tuned. A “brute-
force” filter, it is designed to remove all
frequencies from a complex waveform.
When this is done, only the de compo-
nent is left.
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Of course, brute-force filters ave
not 100% perfect. Some ac voltage gets
through. In addition to the 60-cycle
ripple voltage, we find residues from
the deflection circuits in the TV re-
ceiver. This happens because the filter
capacitors are sometimes decoupling
capacitors for the various receiver sec-
tions.
find

Thus, we prominent fre-

quency components in the filter outpnt
waveforms at 60 and 15,760 cycles. Sup-
pose one of the filter capacitors loses an
appreciable amount of its capacitance. A
scope connected between the dc side of
and ground displays

the rectifier

Fig. 2—All that’s left of a square warve
after the 60-cycle fundamental is re-
moved.

Fig. 3—All that’s left of a sawtooth after
the fundamental has been removed.
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b

Fig. 4—Waveforms in a voltage-doubler
power supply: a—normal and abnormal
waveforms at a  7,875-cvcle sweep;
b—mnormal and abnormal waveforms at
a 20-¢cvele sweep.

marked waveform changes. Displays
with the scope set for 7,876-cycle sweep
(Fig. 4-2), or 20-cycle sweep (Fig. 4-b),
point clearly to the circuit fault.

With the scope across the filter
capacitors in a voltage-doubler circuit,
alternate sawtooth waves correspond to
individual rectifier branches. If the
circuit is symmetrical, successive saw-
tooth waves have the same peak voltage
(Fig. 5-a). On the other hand, a weak
selenium rectifier causes every other
sawtooth wave to appear at reduced
voltage (Fig. 5-b). We use negative
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sync here so the uneven peaks become
more noticeable,.

White noise

When we check the output of a
high-gain circuit, with no signal pres-
ent, our scope displays a white-noise
waveform as in Fig. 6. Of course, we
can never get a 100% perfect white-
noise waveform. For that, we would
need a circuit scope having infinite
bandwidth and a perfectly flat response.
White noise simply means that all fre-
quencies from zero to infinity are in the
waveform.

Zero frequency corresponds to de.
Generally we do not see a dec component
on the scope screen, because scope
amplifiers are usually ac-coupled This
means that any dc¢ component is re-
jected. When a waveform is displayed
on the screen of an ac scope, its position
with respect to the beam-resting level
(0-volt level) shows us the positive and
negative portions of the wave (Fig. 7).
The positive portion appears above the
0-volt level, and the negative portion
below it.

Complex waveforms are usually
displayed on sawtooth deflection (linear
time bases). This keeps the area of
positive excursion equal to the area of
the negative excursion. However, fre-
quency response curves are generally
displayed on 60-cycle sine-wave deflec-
tion. When this is done, horizontal beam
travel is not proportional to time but
varies from one point to the next.
Hence, the beam-resting level does not
divide such a waveform into equal area
excursions. Nevertheless, it does indi-
cate the positive and negative portions
of the waveform.

Waveform aspects
The aspects, even of a simple sine

Fig. 5—Successive sawtooth waves have
the same peak voliage when reciifiers

and filter capacitors are normal:

a—normal; b—abnormal.
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Fig. 6—The output of a high-gain wide-
band amplifier, with no signal present,
is the source of this “white-noise” signal.

b
Fig. 7—DBoth positive and negative por-
tions of the complex wave are displayed.

wave, changes with the scope’s sweep
rate. For example, Fig. 8 shows how the
aspect of a sine wave changes as the
linear time-base frequency is reduced.
The displays are most useful when the
sweep rate is one-half or one-third of
the waveform repetition rate.

When a mixed waveform, such as
a color-circuit signal, is displayed, one
part may appear in detail, and another
part may be highly compressed (Fig.
9). This waveform is displayed with
7,875-cycle sawtooth sweep. The 15,750-
cycle portion of the waveform is seen
in detail. On the other hand, the color
burst and color bar portions of the
waveform appear only as a blur.

The waveform wused for inter-
modulation tests is also a mixed wave.
This time, however, both components
are sine waves. In general, the high-
frequency component of the test wave is
adjusted to a fraction of the low-fre-
quency amplitude. Fig. 10 shows two
typical instances of intermodulation dis-
tortion. In one (Fig. 10-a) the positive
peak is compressed. In the other (Fig.
10-b) the negative peak is compressed.

RADIO-ELECTRONICS
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<€

Fig. 8—a—Sweep rate equal to one-'ha]f waveform repetition rate. b—Sweep rate equal to one-ninth waveform repelilion rate.
c—>Sweep rate very much less than waveform repetition rate.

Fig. 9—A color signal is a mixed wave.

b

Fig. 10—a—Intermodulation distortion
cansed by positive-peak compression.
b—IM caused by negative-peak compres-
sion.

Suppose we mix a square-wave
voltage with a video signal, such as an
ordinary test-pattern. The result is
dark vertical bars superimposed on the
test pattern as in Fig. 11. A simple
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Fig. 11-—This display is the resanit of Fig. 13—Detail of marker is seen when

mixing a square wave with a 1est-pattern.

— e —i st

Fig. 12—Rf response curve with marker.

linear mixer (a resistive matrix) is
used for this application. A linear elec-
tronic mixer ¢an also be used.

Marker structure

A marker and response curve are
a mixed waveform. A marker on an rf

sweep width is reduced to a minimum.

curve is shown in Fig. 12. The marker
has a definite structure. If we reduce
the sweep width to a very small value,
the marker becomes apparenf, as in
Fig. 13. What is the envelope shape of
the marker? It is the frequency re-
sponse of the scope’s input circuit.

A marker is an undemodulated
FM voltage. It starts at a high fre-
quency (upper frequency limit of the
scope imput circuit), decreases grad-
ually to zero frequency, and then again
increases to the scope’s high-frequency
limit. We often use a series (isolating)
resistor in the scope lead to reduce the
high-frequency Ilimit and make the
marker appear sharper.

The third waveform, the cyclo-
gram, is used to display power patterns,
show the quantities of resistance and re-
actance in a circuit, and other things. It
really needs a complete article to cover
its forms and uses, and such an article
will appear in an early issue. END

Equipment Cleaning Aid

When cleaning equipment it i3 of-
ten necessary to remove hardened paint
drippings, stains, scuffs and other sur-
face imperfections without damaging
the factory finish. Chemical solvents
must be used with extreme caution
since they may dissolve paint or lacquer.

As shown in the phctograph, an
ordinary pencil kind of typewriter
eraser with its attached brush makes an
ideal tool for such tasks. The abrasive-
filled rubber eraser will effectively re-
move almost any blemish. Erasing ac-

www americanradiohistorv com

tion is easily controlled and a perfect
job results.—Roy E. Pafenberg
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THIS NOVEL REGENERATIVE TRANSISTOR
radio does not have a conventional feed-
back system. The schematic shows it is
neither a Hartley, Colpitts or Ultrau-
dion. It has no tickler feedback coil,
feedback capacitor or feedback tap on
the inductor.

The Autogen difters from the usu-
al regenerative receiver in several oth-
er respects too. Increasing antenna
coupling does not make the sct stop os-
cillating. Instead it enhances the ten-
dency to oscillate, and the so-called
“dead spots” and other effects of an-
tenna resonance do not appear.

C4, the regeneration control,
shunts the collector and emitter. It
should be set to the point where oscil-
lation just ceases. The detector is then
most sensitive. This regeneration con-
trol is smooth and gradual, and does
not alter the frequency of the tuned cir-
cuit. An occasional adjustment main-
lains sensitive detector action over most
of the broadcast band.

Various models of this receiver
have been built and tested by experi-
menters in several Eastern states. In
every instance it earned good selectivi-
ty and sensitivity reports. A total of
some 160 stations were received. I
wish to thank J. D. Amorose in Rich-
mond, and M. M. Schuman in Balti-
more, for excellent dx reports during
listening tests with this receiver.

Construction is simple. The few
components are mounted upon a front,
rear and small deck panel. These are
attached to a small wood base board.

My front panel is a 6 x 3-inch
piece of !s-inch Bakelite, but you can
vary the dimensions to suit your needs
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and may change the component place-
ment without harming performance, if
you don’t crowd the parts. Keep wiring
as direct as possible and use rosin-core
solder. The deck panel is also made of
Lg-inch Bakelite and is supported by
two bolts from the base board. The
rear panel is Prestwood.

Fahnestock clips simplify antenna
and ground connections. Switch S1 is a
three-position rotary which gives vari-
ous combinations of antenna and
ground. Select the position that gives
best reception and volume. Position |
permits the radio to function with a
“grounded antenna”—for loudest sig-
nals at the high-frequency end of the
broadcast band. Position 2 puts a 250-
vh peaking coil in series with the ground
——for best results at the low-frequency
end of the band. Position 3 allows the
sel to be used with the antenna alone—
for greatest selectivity. These statements
hold true when the radio is operated
with a 75- to 100-foot antenna and a
good ground. However, local stations are
often heard with a short antenna wire
hung from a window when Sl is in posi-
tion 3. Another stunt is to attach the set
to the finger stop of a dial phone. Strong
locals can sometimes be received if a
ground wire is attached directly to the
antenna post. A good antenna and
ground will usually provide signal levels
more than adequate for earphone recep-
tion. For loudspeaker reception try add-
ing a stage or so of audio amplifi-
cation.

Parts and assembly

The battery consists of three pen-
light cells connected in series. Induc-

www.americanradiohistorv.com

Auto-

cs gen—
1-(Oone
o tran=
. sistor
e -
e - rad
\ By WILLIAM H. GRACE, JR.
Novel regenerative set is really hot

tances L2 and L3 are a single-layer
winding in two sections. They consist
of a total of 68 turns of No. 24 dcc
copper wire—60 turns for the tuned cir-
cuit and 8 turns for the transistor input
circuit. Both windings must be in the
same direction. The larger one may be
section-wound to lower distributed ca-
pacitance—see coil detail diagram.

The ferrite core is ¥2 inch in diam-
eter and 4 inches long. The windings
start about Y4 inch from either end.
The cores are obtainable from many
supply houses. Cut to size by deep scor-
ing with a file and breaking with your
hands or with pliers.

Winding is simplified if two or
three turns are close-wound and an-
chored with a drop of quick-drying ce-
ment. Then the balance of the winding
can be completed. Another drop of ce-
ment fastens the last few turns and no
probiems arise.

If you want to avoid coil winding,
use a Lafayette MS-166 inductance. It
can be modified quickly. L2—L3 is
lashed to the back of the rear panel
with cord.

The Autogen receiver
was tested in two loca-
tions. In New York City
it received 18 stations
with good volume and
clarity. At a point 25
miles from New York
City, 13 stations were
received. The set was unusually selective for
a 1-transistor radio, and regeneration control
was smooth.

RADIO-ELECTRONICS
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Cl SEE TEXT
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3 625PF REGENERATION i ey e
ca ECTION-
e rexn | —H- — SKIP ONE TURN
c3 60T ]
5 | =001 PHONES %%E,JER WHE
J —o
L3|

PF=,.L,.Lf

R—470,000 chms, 1/2 watt

C1-30 pf, mica, trimmer

€2--365 pf, tuning capacitor

C3—.001 uf, mica or ceramic

C4—-365 pf, tuning capacitor, solid dielectric type
C5-0.5 uf, paper

BATT—4.5 volts, 3 penlight cells in series
1, J2—tip |ccks

33, J4—binding posts for Fahnestock clips
L1—250 uh peaking coil

L2, L3—see text

Q-—see text

S1—single-pole 3-position rotary

$2—spst slide

Chassis, see text

Miscellaneous hardware

This inductor is mounted on the
back of the rear panel to keep it as far
as possible from C2’s frame. Any fer-
rous metal close (o the coil will alter
its Q for the worse. All hardware is
brass or copper for the same reason.

The four leads from the inductor
are soldered to lugs, held by small
brass bolts which pass through the rear
panel just above the coil. Additional
lugs under the nuts facilitate connection
to other componcnts of the set. C3 is
soldered to two of these lugs on the back
wall of the rear panel.

Several types of p-n-p transistors
can be used. My set uses a Lafayette SP-
237. Raytheon’s 2N414, 2N113, 2N114
types also work and some CK768’s and
CK722's proved to be good oscillators
in this circuit.

Some transistors will work better
with somewhat higher or lower values
for R—one transistor I tried would
work only with 330,000 ohms. 1f a me-
ter is available, measure collector cur-
rent and adjust R so that the collector
current does not cxceced that given by
the manufacturer. 1f you use an n-p-n
transistor, reverse battery polarity.

When all parts have been assem-
bled and wiring completed and re-
checked for errors, insert the batteries
in the battery holder with S2 turned to
orF. Then insert the transistor in its sock-
et. Last, connect the antenna, ground and
phones. The set is now ready for testing.

Set S1 to position 3 so the antenna
alone is in circuit. Tighten Cl down to
its maximum capacitance and then back
off a turn or a turn and a half. Adjust
regeneration control 10 minimum ca-
pacitance and turn the tuning dial slow-
ly. If you hear a sound like a banshee
on a toot, all is well. Next, rotate the
regeneration control until the oscilla-
tion sounds cease. If they do not stop
even when C4 is fully meshed, reduce
the capacitance of CI until they do.
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COIL WINDING DETAIL
Circuit of the little receiver.

IH

Autogen has a mini-
mum of controls, and
all of them are on the
front panel.

SZ ON-OFF

Now, reducing the value of C4 should
start regeneration.

Tune in a station about mid-dial
and set the regenecration control for

best volume and quality. Other stations
should now bc heard over the dial. Test
the effect of SI and leave it set to the
position giving best results for a given
frequency.

If the radio does not oscillate re-
check all wiring, battery polarity and
the transistor. Do not be surprised if the
sct does not oscillate without the an-
tenna attached.

It you cannot stop oscillation, even
with a smaller value for Cl, shunt C4
with 400 pf and readjust Cl and C4.
Certain transistors require more by-
pass capacitance than others. Note that
Cl affects volume, selectivity and the
tendency to oscillute. Adjust it for the

C2 TUNING
A

£4 REGENERATION

JIT PHONES 42

best results with different-sized anten-
nas. Once set for a given antenna, no
further adjustment is required.

Happy listening! END

Space-Age Crossbow

This laser rangefinder fires 20-foot-
long “arrows” of light to determine—to
within 5 feet—distances to targets. The
light pulse fired from one of the twin
barrels zips to the targets and is reflected.
A photomultiplier intercepts the return-
ing beam, and a computer converts the
elapsed time into actual distance. Sur-
prisingly, accuracy is constant (not a
constant percentage) for different dis-
tances, and depends only on the length
of the light pulse.

Key to this precision is a special
modulator which operates at speeds
around 20 billionths of a second, and
chops the light beam into 20-foot pieces.

The entire unit, including power
supply, weighs less than 30 pounds. Since
the light pulse is so short, a tripod is
unnecessary, and the rangefinder can be
mounted on a rifle stock, wiht its power
supply on a belt. Thus any infantryman
can direct artillery fire as easily as he can
fire his own carbine.

The device, called the Ranger, is a
development of Raytheon’s Missile and
Space Division.

WwWWwWWwW americanradiohistorvy com
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from the Zenith Phonovision system.

By IRA KAMEN

THE TV SERVICE TECHNICIAN WHO HAS
been doing his best to give his custom-
ers a clear high-definition picture may
be stumped by “scramblers” who are
doing their best to broadcast TV pro-
grams that cannot be watched by view-
ers without decoders.

While the pay-TV scramblers are
limited by the FCC to a one-city test
for 3 years (Zenith in Hartford, Conn.;
Telegiobe in Denver, Colo.), scram-
bled broadcasts are now authorized for
law enforcement and medical educa-
tion.

In New York City, for example,
Teleglobe scrambles the “lineup” over
municipal channel 31. Detectives in
all precincts can view the showup of
criminals without wasting time travel-
ing to Police Headquarters. The scram-
bling protects the civil liberties of ar-
rested persons since they cannot be
identified by everyone watching the uhf
channel.

In Jacksonville, Fla., G-E scram-
bles medical education TV programs

If you subscribe 1o Zenith’s Phonovision
system, this decoder is installed.

5TH LINE
1S FOR CIRCUIT
VERIFICATION ONLY\

40 PARTIES

40 GROUPS

TAPE DIRECTION
-
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Fig. I1-a—Scrambled pictures resulting

doing the
v
SCRAMBLE

This is how pay-TV works
transmitted over WIJCT for obstetri-
cians and general practitioners.

The FCC, under Newton Minows’
dynamic leadership, has stirred many
public service and educational groups
into exploring the use of TV. By the
time this article appears, more than five
major cities will be in the operational
or test stage of some form of scram-
bling and at least ten more will be in the
planning and application stages.

Pay-TV system operators expect to
offer their subscribers high-priced enter-
tainment (first-run movies, major sport-
ing events, Broadway plays, etc.) at a
low cost, in the comfort of their living
rooms. These broadcasts must be
scrambled so that only those paying to
see the show can tune it in.

The Zenith-Phonovision system
produces the pictures shown in Fig. 1
—scrambled (a), normal (b). Both pic-
ture and sound are scrambled. To tune
in such a show, the viewer operates two
controls on a special decoder wired to
his set. He turns a rotary control knob
to set up the proper index number for a
given program and flips the switch to
the PV position. When the viewer wants
to return to normal TV again, he turns
the switch to TV.

Switching of both encoded video
and audio fits in with TV broadcast
standards. The TV receiver’s circuits
are activated by the transmitted coded
signals. The decoder is connected to the
TV set with simple intercaptive taps and
an inductive pickup.

Another method

The Teleglobe system proposed for
test in Denver, Colo., leaves the TV
receiver completely gadget-free—there
is no decoder or anything connected to

Fig. 2—Closeup
of the telemeter-
ing tape used by
Teleglobe.
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Fig. 1-b—Unscrambled picture whose
scrambled version is shown in Fig. I-a

at the left.
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Teleglobe's Video Security decoder sits
on the top of the TV receiver.

the set. When a pay-TV program is on,
any sct owner can view the picture free
over KTVR, channel 2. But only pay-
TV subscribers will get the sound. An
inexpensive telephone type wire line
(independent of the existing telephone
wires but run through the same ducts
or overhead cable carriers) connects
subscribers’ homes with the Teleglobe
subscription network. A  Teleglobe
speaker connected to this wire on a
party-line arrangement carries the
sound for the pay-TV broadcast. The
subscriber simply switches the sound on
when he wants to watch and listen to a
program.

Forthcoming pay-TV attractions are
announced over the Teleglobe speaker,

Teleglobe speaker to be used in pay-TV
system in Denver, Colo.

RADIO-ELECTRONICS
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which also plays good music for free, all
day, every day.

Tests show that silencing the audio
is very effective. It makes the viewer
want to obtain the complete pay-TV
program, yet prevents him from enjoy-
ing the show free.

As the TV set is untouched. serv-
icing costs are not affected. The TV
owner’s own service technician will be
the only one responsible for the set’s
performance on both regular and pay-
TV operation.

The Teleglobe system also elimi-
nates so-called individual “box offices”
in the homes proposed by some systems
(not currently filed with the FCC for
test) with their encroachment upon
one’s privacy. Installing coin boxes or
obtaining special cards for actuating
a decoder is eliminated. Nor are there
annoying door-to-door coin-box col-
lectors. A central box office of the Tele-
globe system handles all billings on a
“per program” basis—from data fur-
nished by a telemetering system.

Fig. 2 is a closeup of the teleme-
tering tape used by Teleglobe. An IBM
machine converts the tape to cards
processed by an IBM billing system.

The Video Security system for
police lineups and confidential training
is also applied to special educational
broadcasts for management associations
and is planned for medical education and
college credit courses.

In the Video Security system the
video output in the transmitter is mod-
ified before modulating the rf carrier.
The video is reversed in a phase in-
verter and then transferred to a gat-
ing circuit where video and sync are
separated. The sync information is rein-
serted at the proper time via a mixing
circuit. However, the sync is now of
opposite polarity, with the sync tips in
the white direction. This renders the
sync separator in a conventional TV re-
ceiver useless, and the set will not sync.
You get a negative picture too.

The proper decoder is the only
thing that will straighten out the pic-
ture. It reverses the polarity of the video
once again and reinserts the sync infor-
mation in the proper sequence.

This year and in years to come, |

engineers, broadcasters and service
technicians will be doing the TV scram-
ble to provide additional services for
uhf and vhf TV as well as exploring the
advancement of pay TV.

As Newton Minow said in a recent
statement before the 40th Annual Con-
vention of the National Association of
Broadcasters: “Pay-TV has been a mat-
ter of controversy for more than 10
years. It deserves the verdict, not of the

commission’s chambers, but of the mar- |

ket place. The final decision should be
in the hands of those who build and
create, and those who watch and lis-
ten,” END
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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

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

Four-Bulb Puzzler

Each black box in the diagram
contains a single electronic component,
connected in parallel with a 6-volt bulb.
If one bulb burns out, the others re-
main lighted—the black box across the

6-VOLT LAMPS
—

—

- +24v

=

| extinguished bulb carries the load and

the total current is reduced slightly.
| What is in each black box? (The black
| boxes do not contain any of the follow-
ing: fixed resistor; capacitor; relay or
other electromechanical device.)—Ken-
dall Collins

| Simple circuit?
In the circuit shown, an alternating
voltage E of 100 rms, 60 cycles, is con-
| nected to two capacitors, C1 and C2, in
series. First, let Cl and C2 be equal, each
| having a capacitance of 2 uf. The series
’ combination has then a value of [ pf,
which at 60 cycles will have a reactance
of 2,650 ohms. The alternating current
‘P flowing in the circuit will be approxi-

mately 38 ma.

Closing switches SI and S2 places
diodes DI and D2 across capacitors C1

and C2, respectively. Note that the
diodes are connected back to back!
A
o :
=c C/s'
al

-

I
®E=IOOV,60'\J o e —
+

dLco | DE
0-50MA AC '|' 2
| ) _ i
py B

1. If S1 and S2 are both closed, will
| this change the reactance of the circuit,
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stumpers on actual electronic equipment. We are getting so many letters we can’t answer indi-
vidual ones, but we’ll print the more interesting solutions (the ones the original authors never
thought of). We will pay $10 and up for each one accepted. Write EQ Editor, Radio-Electronics,

Answers for this month’s puzzlers are on page 71.

compared to the case when the switches
are open? In other words, will the alter-
nating current change?

2. What will a high-resistance dc
voltmeter read, when placed across Cl
and then across C2?

3. If only one of the switches, say
S1, is closed, what will be the effect on
the reactance—that is, on the alternating
current?

4. And what will the dc voltages be
across Cl and C2 with only S1 closed?

Better not be too sure that vou
know all about such a simple circuit! It
might be smart to set up the circuit and
measure the values. Chances are vou
won’t believe what you find! '

—Walter Richter

Ohms, sweet ohms

Didn’t know resistors could amplify,
eh? Well, watch. With the switch in posi-
tion A (Fig. 1), 10 volts will be applied

U U
_'"_ —
Y v é Iov
- 100 T 100
A DB__T T.V
I
I |
Fig.l Fig.2

across the 10-ohm resistor, giving us a
current of 1 ampere. The power by P =
EI will be 10 X 1 = 10 watts. When we
switch to position B, 1 volt across 10
ohms will give us 0.1 amp, and a power
of I X 0.1 = 0.1 watt. Now let’s find
the power when both batteries are used
(Fig. 2).

Eleven volts across 10 ohms gives
us a current of 1.1 amps, with the result-
ing power of 11 X 1.1 = 12.1 watts
But hold it! The 10-volt battery delivers
10 watts, and the 1-volt battery 0.1 watts,
making for a total of 10.1 watts. Yet the
combination gave us 12.1 watts! Where
did the 2 watts come from?

—John Timar, Jr.
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SERVICE
CLINIC

By JACK DARR
SERVICE EDITOR

tronics with their problems.

do our best to help you solve it.

This column is for your service questions. We answer them free of charge and your name and
address will be kept confidential if you wish. The main purpose is to help those working in elec-

We’ve. changed our target a little and are no longer restricted to TV, Radio, audio and industrial
electronics problems are also grist for the mill. All letters get a prompt individual answer and the
more interesting ones will be printed here. So if you have a service problem, send it here. We'll

PICTURE TUBES ARE ALL VERY MUCH
alike. Each one has a big glass bottle,
electron gun, etc. The only real differ-
ence is the faceplate size and the de-
flection angle. Looking at the multitude
of types in a picture-tube list, you’ll
wonder, and then be surprised to find
out how many of them are actually in-
terchangeable.

Recently, tube manufacturers have
begun issuing lists showing how many
types can be replaced by a single tube.
This simplifies picture-tube replacement
problems. The latest list from one ma-
jor tube maker shows 30 types, which
will replace a total of 167 others. So
the next time you get a picture-tube re-
placement job, study these lists. You’ll
find it a lot casier than it used to be,
when we thought we had to replace with
an exact duplicate.

The major factor, of course, is the
deflection angle. We must use a tube
with the same deflection angle and face-
plate size as the original. The only ex-
ceptions are the old 16- and 17-inchers.
These tubes are so ¢lose in size that they
can often be used interchangeably. (Of
course, this does not include the newer,
narrow-neck button-base tubes.) Most
of the time you’ll be trying to use a 17
for a 16, because the 16’s are often rare
and higher priced.

High voltage i1s not nearly as im-
portant as we used to think. If the high-
voltage supply is in good shape, you'll
find that most tubes will still give ample
brightness, even though the high-voltage
rating may be off several kv.

Type of focus used on the original
tube may cause some changes, but nor-
mally not serious oncs. If the original is
electromagnetic focus, you can always
replace with an electrostatic focus tube.
If a PM focus magnet is used on the
original, take it off. If a focus coil is
used, simply take it off the neck and
leave it lying in the cabinet. If it is a
shunt type, connected directly across the
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B-plus supply, disconnect it. This will re-
move some of the load from the power
supply. Check your B-plus voltages.
If the coil is used in series, as a filter
choke, you can replace it with a 5-henry
choke. Focus controls can be discon-
nected. You can pick up voltage for
electrostatic focusing almost anywhere
in the B-plus circuits, since the current
drawn is negligible.

Watch out for total length in some
of the older tubes. This can upset the
mounting if the cabinet is a bit short.
Almost all of the older types uscd a 7-
inch neck, but total length varies quite
a bit with bulb shape. You can usually
get by with a shorter tube, but not with
a longer onec.

Fuceplate shape is important in one
type that I can think of at the moment,
and possibly in others. This is the 21 FP4
series. They had a cylindrical faceplate,
shaped like half a barrel. The standard
hemispherical faceplates won’t fit the
masks properly, so watch out for this.
These are found mostly in old DuMonts
and Zeniths.

The serviceman’s friends, the metal-
shell picture tubes, can and should be
replaced with their glass equivalents.

Conversion kits are available for
mounting the glass tubes, since the physi-
cal mounting is the only difference.
21MP4’s can be replaced by 21 YP4’s,
and 21 AP4’s by 21ZP4’s. This is always
a favorite with the technician, since it
gets rid of that exposed metal shell
loaded with kilovolts. Customers like it
too. The glass replacement is usually
much less expensive than the metal
equivalent.

Replacement procedure

The actual procedure is very sim-
ple. Everyone has, or ought to have, a
tube manual. These handy books list all
current picture-tube types, giving size,
deflection angle, base connections, volt-
ages and so on. So look up the original
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tube. Make a note of its major charac-
teristics—size and deflection angle—and
then start looking. You’ll find many du-
plicates, even with the later 90° tubes.
For example, a 21FLP4 will replace
any of the following tubes: 21ALP4,
21ANP4, 21ATP4, 21BAP4, 21BNP4,
21BTP4, 21CBP4, 21CMP4, 21CVP4
21CWP4 and 21DNP4. T think this is
the champion, but there are others
which cover almost as wide a range.

You should check that the basing
is identical. You may find one small dif-
ficulty in replacing an electromagnetic
focus with an electrostatic focus tube.
The socket may be a partial, with only
pins 1, 2, 10, 11 and 12. To make a
connection to pin 6 for focus, take a
connector out of a discarded tube sock-
et, solder a wire to it and cover the
connector with a piece of spaghetti.
This can be connected to a source of
focus voltage anywhere in the set. An
easier way is 1o use one of the small
sheet-metal links which slip over pins 6
and 10 or pins 6 and 1 (usually ground).
In emergencies, a piece of bare solid
hookup wire does the job just as well.

So in any job where the right pic-
ture tube isn’t immediately available.
get out the tube book, some scratch
paper and start looking. Incidentally, a
price list can also be used to good ad-
vantage. Many times you’ll be able to
find a more popular tube type that lists
for a lot less than the original. This
never makes a customer unhappy. Final
psychological note: If you do inter-
change, it’s a good idea to keep it to
yourself. There are some customers who
will blame everything that happens dur-
ing the next 5 years on the fact that you
put in the wrong tube!

Heater trouble

The trouble is loss of heater volt-
age on both multivibrator tubes in an
Admiral 15C1 chassis. It works for a
few minutes then boih of these heaters
go out. There must be an open circuit
somewhere. 1 tried a 12-volt filament
transformer on them, and the set works.
—W. R., Braddock, Pa.

This 1s not an open circuit. This

TUNER
3BCS
RF
AMPL  FEEDTHROUGH
5J6 AR 6CG7
MIXER HORIZ 0SC
FrROM 00! 5f ]4 4}
3076 800
PING L TeF

SHORT HERE EROUNDS
OUT HEATER SUPPLY
FOR TWO 6CG7'S

Fig. 1—Heater-cathode short in a series-
string will kill voltage to all tubes in
the string following the shorted one.
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Fill in Your Name and The Name of an

Interested Friend In The Upper Left- 1963 HEATHK'T

Hand Corner of The Postcards Below FREE
and Mail Today For Your FREE Heath- CATALOG

- Over 250 Kits

FREE

0z
A0
ssaIppy

STEREO HIGH FIDELITY

From source to sound, there’s more to choose from
with quality Heathkits. Easy-to-build kits for record
playing, tape recording, AM-FM-FM Stereo radio
reception, stereo or mono amplifiers (tube or tran-
sistor types), speakers, systems, and cabinetry that
save you 509, or more yet provide the finest in
performance. Largest selection!

aweN

ELECTRONIC SERVANTS—-TIME
SAVERS—HOBBY KITS

A Heathkit for every interest, every need . . . a 23"
custom-quality TV set, two-keyboard electronic
organ, transistor intercoms, portable radios, car
radios, transistor ignition systems, radio-controlled
garage door openers, science kits, educational kits,
short-wave receivers. Best values!

Bojejed INyieay 2314 AW puag asesid

sje}lg— 8uoyz

CITIZEN'S BAND RADIO

The world's biggest C-B radio kit line! Walkie-
Talkies, transceivers, accessories . . . for private and
industrial use. Choose the kit that fits your budget,
that has the features you prefer . . . dual-purpose
for fixed or mobile stations, selective-calling for
privacy, muitiple channels for versatility, matched
antennas for best performance. Finest quality!

NVOIHDIW ‘Hdog3dvH NOLN3g

ANVAdWNWOD HLV3aH

B ey ks Eps G we D A A e e amL e A

} MARINE RADIO GEAR

Exclusive Heathkits for greater marine fun and
safety! For inboards, outboards, yachts, cruisers,
or rowboats! Choose high or medium power radio-
telephones, radio direction finders, depth sounders,
chargers, inverters, tachometers, and antennas.
Easy-to-build Heathkits with quality performance
you can trust and 509, savings! No experience
needed!

aweN

-0z
ssaIppy

Boleje) 99J4 ¥ pudiq AW puag asea|d

TEST EQUIPMENT

Hobbyists, technicians, and engineers rely on Heath-
kit test and lab gear for dependable performance at
lowest cost. Largest selection of meters, signal
generators, analyzers, testers and computers for
every need and budget. World famous!

sje}g — suoz

HAM RADIO

Amateurs of all nations use Heathkit amateur radio
equipment for world-wide communications. Latest
techniques, greatest versatility, finest features. Fixed
station and mobile receivers, transmitters, trans-
ceivers, complete accessories. Biggest savings!

NVOIHOIWN ‘HOBYMVH NOLN3g

ANVAdWOOD HLV3H
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HEATHKIT—pioneer and world’s largest manufacturer of electronic kits
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TUNER

5HTR CHOKES 1.BQ EA — A
12SN7-GT 12AT7 ?SATB“ 2?4%5 12AT7-0SC,MIXER
25L6 12AU7 6BCS 6BC5 6BCS 4 5 RF AMPL RFAMPL 4| 5
2 A7 TAB 4AAS 3A4 3IAG IAG
fp T o0 9
9 L8 AL
200 HOT T , T 7 ]‘
2508 COLD — E
4 CAPS .005EA s || TO TUNER CHASSIS
H7VAC 12SN7-GT  6SL7-6T 6AU6 Y
s 25BQ6 6ALS 25W4-6T  BALS 65Q7 DAl 10 B—
P 2AT_TAB 4A3 TA8 BAZ 3A8 43 A8
leo I
Tup ("
(N | 178P48
= ;’X\ Fig. 7—G-E 17C105 Heater string.

chassis has a series-string heater cir-
cuit. There are two or three things that
could be causing this. The most likely is
a heater—cathode short in the 3BCS rf
amplifier (Fig. 3). Since the multivibra-
tor 6CG7’s are the last tubes in the
string, a short in the 3BCS or the feced-
through capacitor, or even in the inter-
connecting wiring, will ground out the
heater supply.

Narrow picture

A Motorola 12T1, chassis TS-23,
has a very clear picture, but ir’s about
34 inch narrow at each side, and I can’t
get it to cover the screen.—T. F., L. De-
troit, Mich.

This is a common complaint, and
there are lots of ways to cure it. Replace
all the tubes in that circuit at the same

time. First the 6BQ6, 6SN7 and the
6W4-GT
[—‘&R—'Z DAMPER
2Ky N K TO GND BUS
-
=,
0015
£ ADD
s 50-75PF
5KV OR
- HIGHER
TO FLYBACK

Fig. 2—Adding a small capacitor across
damper tube will widen picture on TV
screen.

6W4. If this doesn’t do it, try replacing
the 6BQ6 with a 6DQ6. This will often
do the trick, as the —DQ6 is just a wee
bit hotter than the —BQ6.

If this doesn’t help, add a small ca-
pacitor across the damper tube, from
plate to cathode (Fig. 1). Use about
50-75 pf. A unit rated at 5 kv or bettcr
will usually do. Try various values un-
til you find the onc that gives you just
the right amount of added width.

Split picture

I've got « split picture in a Zenith
16G23, but it isn’t a regular one! The
picture is divided about 70-30 with the
blanking bar visible on the right side
of the screen. So, I changed the 6GHS
horizontal oscillator and all of the parts
I could think of in the horizontal afc
circuit, and I've still got this odd-ball
split picture! It's stable, but I can’t get
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it to lock in as it should —P. D., Hainp-
ton Park, L.I., N.Y.

Since you’ve replaced all of the
parts in the afc, the trouble must lie
elsewhere. Try replacing or substituting
clectrolytic filter capacitors, especially
the four-unit electrolytic Zenith calls
C20. This has sections in the age, sound
and video amplifier circuits, and has
been known to cause similar troubles.
Not from opening up, but from a very
small feedthrough or leakage between
the individual units of the multiple
capacitor.

Best check for these is to discon-
nect all but one of the sections, and
hang replacement units of approximate-
ly the same value temporarily in place.

Fixed brightness

The owner said he had no picture on
this Raytheon M-1750. On the bench, 1
can get a picture, but the brightness
control has no effect. 1 can’t turn the
raster off at all—F. M., Camden, N. J.

This is a hcater—cathode short in
the picture tube. Since the brightness
control in this chassis is in the cathode,
you can’t get enough bias on it to cut
off the beam.

Remedy: install a transformer type
brightener set for isolation instead of
boost. This will isolate the short and al-
low the brightness control to work. Be
sure to set the brightener for series heat-
ers since this set uses a series-string
heater circuit.

Tuner replacement

I have experienced quite a bit of
trouble with the tuner on a G-E 17C-
105. The worst difficulty is worn-out
wafers in the switches.

I would like to replace this with a

which of the replacement tuners will fit
hoth electrically and  physically.—
S. W. F., Oxford, Ala.

I belicve one of the Standard Coil
GG series tuners would be about your
best bet here. The major problem will
be finding sufficient space to mount a
replacement tuner on this small chassis.
Be sure to check all dimensions care-
fully before you start!

This set has a dual filament string;
two 300-ma series strings, with the
picture-tube heater in series with the
pair of them (Fig. 7). These tuners re-
quire 6.3 volts at 600 ma for any of the
models listed. You’ll be taking out three
tubes requiring 18 volts at 300 ma,
therefore replace these with an equiva-
lent resistance, 60 ohms at about 7 to 10
watts. (I'"d mount this on one of the
yoke brackets, which are just behind
the tuner, for best cooling.)

Connect the new tuner heaters in
series with the CRT heater (Fig. 8)—an
extra 6 volts hcre will make no differ-
ence. It would be a very good idea to
measure the filament voltage to be
certain that it is OK.

The i.f. connections are fairly sim-
ple. The original tuner is capacitance-
coupled to the first video i.f., as is the
new one. Connect a short piece of co-
axial cable to the 6BCS (first video i.f.)
grid connection, terminated with a pho-
no plug to fit the output socket on the
new GG tuner. Don’t make this any
longer than is necessary, to avoid add-
ing excess capacitance here.

I’d recommend running a com-
plete sweep alignment after the conver-
sion is completed. If the equipment is
not available, tunc the first video i.f.
transformer (on the tuner) to about
45.0 mc or whatever frequency is spec-
ified in the original alignment instruc-

more sensitive tuner. Please tell me  tions. It will be very close to this.  END
Fig. 8-—Make ithese modifica-
tions when adding a new tuner.
W‘A
T I g—
17V AC .
T 3T TUNER-TUBES ADD
e = 178P4-8B 2ER5  5(G8
A\
& 34 54
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R2 INTERVAL

One of these two wunusual current
sources supplies current that climbs
gradually and uniformly from zero to its
peak. The other supplies a preset con-
stant current. Both circuits are simple
and use inexpensive transistors.

The uniformly rising current source
may be used for timing because of its
linearity. It has several advantages over
other timers:

1. A relatively small time constant
(R-C) is sufficient.

2. Both the relay current and the
dial calibration are linear.

3. The power supply can be as low
as 1.2 volts.

R1—39,000 ohms

R2—pot, 10,000 ohms, linear

R3—1,500 ohms

R4—3,300 chms

All resistors Va-watt 10%

BATT—1.2 or 1.5 volts

C—500 uf, 3 volts, electrolytic

J1—phono jack

J2, J3—binding posts

P—phono plug

RY—spdt, 1,000-chm coil (Sigma 5F or equivalent)

S—d;:df )pushbu"on switch (Mallory 1016 or equiva-
ent

V—-2N107

Chassis—134 x 4%-inch perforated phenolic board

Transistor socket (1)
IK RY Jﬁ
o— 4

Miscelloneous hardware

2NIoT
v

c.Lsoouf s |
+T3v

-y

TIME—* CHARGE

Fig. 1—The steady-rise supply.
64

Top-chassis view (left) and underchassis (above) of the con-

tinuously rising current supply.

One delivers a constant, the other
a constantly increasing, current

RI R25008

IN2069
2NI07(2)

4 P

6V
BATT

R1-270 chms

R2—pot, 500 chms, linear
R3—1,500 ohms

All resistors I/2-watt 10%
BATT—6 volts

D—1N2069

J—phono jack

P—phono plug

V1, V2—-2N107
Chassis—158 x 1Va-inch perforated board
Miscellaneous hardware

Fig. 2—Two-stage constant-current sup-
ply.

In Fig. 1, pushbutton switch S is
normally in the TIME position. When
depresed to CHARGE, capacitor C is in-
serted directly across the power sup-
ply and charges almost instantaneously.
The timing interval begins when the
pushbutton is released.

C discharges through R2, R3 and
V (which is forward-biased by R3, R4).
Normally we would expect an exponen-
tial discharge, most of it occurring at
the beginning. Instead, the drop through
R2, R3 drives the transistor base more
positive than the emitter and regulates
the transistor’s conduction in propor-
tion to the discharge. This feedback re-
sults in a gradual rise in conduction.
Also, it greatly prolongs the discharge
time. Up to 35 seconds or more may be
timed with an R-C constant of only 5.

The table shows the relationship
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By 1. QUEEN

EDITORIAL ASSOCIATE

between relay voltage and elapsed time
after discharge begins. Compare the
nearly perfect linearity with the expo-
nential charge or discharge of conven-
tional timing circuits.

Because of the excellent linearity,
dial calibration may be direct-reading.
I used a 0-100 dial with uniform mark-
ings and set the relay to pull in at 33
seconds (which happened to be at 0.87
volt). This gives me a 3-to-1 ratio be-
tween dial and time throughout the
scale. For example, I set the dial at 75
if I need a 25-second interval, etc.

R2, the INTERVAL control, must, of
course, be a linear pot. For larger inter-
vals increase C or R2 or both.

Constant-current generator

Look, Ma, no variation! Watch the
meter—you will see that changes in load
or input voltage have negligible effect
on the current.

For example, 1 ma can be main-
tained with any load from 0 to 5,600
ohms. Higher current values can be
maintained, too, but over a correspond-
ingly smaller load range. If the input is

CURRENT-)

VOLTAGE-E £
Fig. 3—Circuit characteristics. Curve
A indicates linear variation of voltage
with changes in current. Curve B shows
the diode characteristic. Both refer to
the circuit in Fig. 2.
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o CLAROSTAT
'  UNI-TITE
"¢ CONTROLS

Lightning fast! Positive dependability too! Clarostat Uni-Tite
field-assembled controls assemble in seconds, and stay put under the most
rigorous service conditions. It's simply a matter of clicking in the proper
shafts, inserting one shaft inside the other, a twist of the wrist and

that dual is made automatically —for keeps.

Clarostat offers the most complete line of designed-for-service
potentiometers. Write for complete details today. . .

¢
DISTRIBUTOR SALES DIVISION

CLAROSTAT MFG. CO., INC. DOVER, NEW HAMPSHIRE
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DYNACO

or du/oer/aﬁue dounc[

Superlative sound means the very best sound available, sound so realistic that
skilled listeners can not distinguish the difference between “live” and “recorded” music
in a side by side comparison. This comparison has been performed dozens of times be-
fore thousands of people in programs sponsored by Dynaco, Inc. and AR, Inc. with
“live” portions performed by the Fine Arts Quartet. In these comparisons, the super-
Jative sound capabilities of the Dynakits were amply demonstrated since the vast
majority of the audiences readily admitted that they could not tell the difference be-
tween the electronic reproduction using the Dyna Mark III amplifiers and PAS-2 pre-
amplifier and the instrumental rendition by the members of the Fine Arts Quartet.

Such perfection of reproduction means that listeners at home, using home type
components, can truly have concert hall realism — a level of fidelity of reproduction
which cannot be improved regardless of how much more money were to be spent on
the components used. This is truly reproduction for the audio perfectionist, and all
Dyna components are of a quality level which permits reproduction indistinguishable
from the original. This is achieved through exclusively engineered designs coupled
with prime quality components. Further, the unique designs and physical configuration
of all Dynakits- make them accurately reproducible, so that everybody can hear the
full quality of which the inherent design is capable. Dynakits are the easiest of all kits
to build—and yet they provide the ultimate in realistic quality sound.

FM-1-—An outstanding FM tuner with provision
for internal insertion of the FMX-3 Stereomatic
multiplex integrator. The FM-1 is o super-sensitive
(better than 4 grv), drift-free tuner with less than
.5% distortion at all ysable signal levels. Better
than 30 db separation on stereo usage using the
FMX-3, and automatic transition to stereo with
the visual Stereocator. FM-1 kit $79.95, wired
$119.95; FMX-3 kit $29.95; FM-3A (Wired tuner
with multiplex), $169.95.

* SCA-35—Integrated stereo amplifier and pre-
amplifier with low noise, low distortion, and
moderate power output. 17.5 watts per channel
continuous {45 watt total music power) with less
than 1% distortion over the entire 20 ¢ps to 20
ke range. Unique feedback circuitry throughout.
Inputs for all hi fi sources including tape deck.

SCA-35 kit $89.95; wired $129.95

PAS-2—Fully flexible stereo preamplifier with less
than .]1% distortion at any frequency. Wide band,
lowest noise with every necessary feature for
superb reproduction. Acclaimed throughout the
world as the finest unit available.

PAS-2 kit $59.95; wired $99.95

* STEREO 35—A basic power amplifier similar to
that used in the SCA-35. Extremely low distortion
over entire range ot all power levels. Inaudible
hum, superior transient response, and outstanding
overload characteristic makes this unit outperform
components of much higher nominal rating. Fea-
tures new type Dynaco output transformer {pat-
ented design). Fits behind PAS-2 or FM-3A units.

ST 35 kit $59.95; wired $79.95

STEREO 70—One of the most conservatively oper-
ated and rated units in the industry. The Stereo
70 delivers effortless 35 watts per channel con-
tinvous power, Its wide band Dyna circuit is un-
conditionally stable and handles transient wave
forms with minimum distortion. Frequency response
is extended below 10 cps and above 40 kc without
loss of stability, This amplifier is admirably suited
to the highest quality home listening requirements
with all loudspeaker systems.

ST 70 kit $99.95; wired $129.95

NEW! LOWER PRICED COMPONENTS WITH FULL DYNA QUALITY

Write for descriptive literature

DYNACO INC. + 39156 POWELTON AVE. <« PHILA. 4, PA.
Cable: DYNACO Philadelphia
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Seconds  Volts

5) 0.14
Relationship of time 10 0.28
in seconds to voltage 15 0.42
across relay when R2 20 0.56
is set for maximum 25 0.68
resistance. 30 0.80
35 0.90
40 0.99

changed from 6 volts to 9, the output
rises only 5% or less.

Fig. 2 shows the two-stage regula-
tor. The transistors are inexpensive
types. Current may be set for any value
from 0.9 to 2.4 ma by R2, and the cho-
sen value will be maintained. For high
currents (to 10 ma or more) reduce the
value of limiting resistor R1.

This current source may be used
to power transistor circuits. The tran-
sistors or other components cannot be
damaged because current remains con-
stant even under a shori-circuit.

The load current flows through
V2 and also R1, R2. D is biased by the
voltage across these resistors. Line A
(Fig. 3) indicates the linear variation of
voltage across the resistors as current
varies. Curve B shows the diode char-
acteristic. For example, if the load cur-
rent were doubled, the drop across R1,
R2 would also double, but the diode
voltage would rise little if any. The re-
mainder of the rise would appear as
bias for V1. Thus the load current con-
trols V1’s bias, a greater current driv-
ing V1 to greater conduction, etc.

If VI passes more current through
R3, reverse bias at V2 increases. There-
fore, V2’s internal resistance will in-
crease and tend to cancel the original
increase in load current.

An interesting application of the
circuit appears in Fig. 4, a linear ohm-
meter. The dc voltmeter measures volt-
age drop across R. Since current re-
mains constant, the voltage is propor-
tional to resistance. Thus if the genera-
tor is set for 1 ma, each volt signifies
1,000 ohms, 0.87 volt means 870 ohms,
etc. Such an instrument provides more
reliable and precise readings than a
conventional chmmeter.

The instrument can be used to
compare or calibrate current meters. In
other words, once set correctly, it is a
portable current standard.

Both these circuits are based on re-
cent patents. As is often the case, they
do not disclose specific component
values or transistor types. Experimental
models were constructed, and values
worked out for inexpensive transistors.
The first circuit is based on patent No.
2,947,881, and the second on patent

No. 2,978.,630. END
iMA
CONSTANT- ] v
CURRENT
O
Rt ————aas i

Fig. 4—Buasic circuit of linear ohmmeter
using constant-current supply.
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FQUIPMENT REPORT

Sweep Circuit Analyzer
and
Transistor & Circuit Tester

(Sencore SS117—EICO 680)

YOU MAY HAVE THOUGHT AT FIRST
glance, as I did, that the SS117 was the
same sweep circuit analyzer Sencore
had been marketing for 2 or 3 years A
closer look shows that this unit is a vast-
ly improved and expanded version of
the old SS105. It has a larger and more
sensitive meter, makes peak-to-peak
readings with a built-in vacuum-tube
circuit, measures second-anode voltage
to 30 kv with a special probe. The inter-
nal substitute oscillators have more out-
put. and the exact amount can be read
on the meter by depressing a pushbut-
ton. An ac signal is brought out to jacks
on the panel. It will drive a vertical
yoke for full scan.

The new unit has a continuously
adjustable substitute horizontal yoke
winding instead of the three-position
switch in the older unit. Both screen
voltage and cathode current of the hori-
zontal output tube are read at the push
of a button when a special adapter is
inserted under the horizontal output
tube. Most functions are independent,
so you can substitute for one part of the
circuit while making measurements in
another.

A 6CS7 is used as a horizontal or
vertical oscillator substitute. As a hori-
zontal oscillator, the first half of the
tube acts as the oscillator section and
the other half as an output stage At full
amplitude, the horizontal circuit deliv-

One of the more useful
TV  service instru-
ments: the Sencore
S$S117 Sweep Circuit
Analyzer.
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ers 300 volts peak to peak. The horizon-
tal oscillator can be locked in through
the HOR1Z sYNC INPUT jack with either
a positive or negative signal. For most |
tests this isn’t necessary since the oscil-
lator runs close to 15,750 cycles with-
out sync, providing ample output for
driving the output stage and producing
high voltage, but of course the picture
won’'t be locked in. The external sync
terminal is valuable to determine wheth-
er the sync stages can lock the horizon-
tal oscillator, when the trouble is lack
of horizontal hold.

With the OSCILLATOR switch set to |
VERT, the 6CS7 is converted into a sub- |
stitute vertical oscillator circuit. This
circuit is locked in and excited by the |
power-line frequency. Maximum peak-
to-peak output of the vertical circuit is
about 280 volts.

Troubleshooting

The whole idea of this instrument
is to let you make dynamic (set-on)
checks in both horizontal and vertical
sweep circuits. This feature is particu-
larly important since many troubles oc-
cur only when voltage is actually being
supplied to the circuits.

Suppose we have a set that has no
high voltage and, of course, no raster.
Obviously, the trouble could be any-
where from the high-voltage rectifier to
the horizontal oscillator.

i TR o W e
= “'5‘ &
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NUTORIVER SETS

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

No. 17
HANDY
BENCH STAND

® 7 Most-used sizes — " thru 33”

e High carbon steel, polished and plated
e Precision fit case-hardened sockets

® Shockproof plastic handles (UL)

e Large,readable size indexes

No. 127
SPACE-SAVING
WALL RACK {Lockable)

OTHER SETS, TOO: hollow-shaft or mixed

PLUS A FULL RANGE OF SEPARATE NUTDRIVERS:
3/32” thru 3/4” — Regular, Stubby, Extra.-fong,
Midget (Pocket clip)

available through leading electronic distributors

XCELITE, INC.
10 Bank St. Orchard Park, N.Y.

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

HAND TOOLS

Quality screwdrivers, nutdrivers, pliers,
wrenches, service kits, and special purpose tools.
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READ PEAK TO PEAK OSC OUTPUT ON 300V SCALE
PUSH TO READ PEAK TO PEAK C{UTPUT

OF 0SC )
T0 FLYBACK A
HORIZ K X
oUTPUT

°

ou 9
ion ETEN
woo ¥

FROM __RED,

S ) - O
asc !
OUTRYUT osc
BLackl,

ADJ FOR FULL WIDTH RASTER OR SET TO VALUE
SHOWN ON THE SCHEMATIC OR ROLL CHART

Fig. 1—Using SS117 1o substitute for
horizonial oscillator.

To divide the circuit and tell which
way the trouble might lie, insert the
SS117 adapter socket under the hori-
zontal output tube. If the cathode cur-
rent is high, we can check the screen
voltage to see if it is about normal, as
indicated on the roll chart in the upper
left-corner of the instrument. If the
screen voltage is not high, we would
suspect that the horizontal oscillator
might not be working, and not supply-
ing any negative grid bias to the hori-
zontal output tube.

We could read the peak-to-peak
output by connecting the external me-
ter leads to the grid circuit. To be even
more certain, switch the SS117 to hori-
zontal oscillator and take the output
from the jacks marked output. This

SPECIFICATIONS

Power required—117 volts ac, 15 watts.

D¢ voltmeter—300- and 1,000-volt scales.
Peak-to-peak vtvm—0-300 and 0-1,000 volts.
Dc ma—0-300 ma.

Vertical oscillator—output: 0-280 volts peak to
peak, unloaded. Sawtooth waveform.

Horizontal oscillator—output: 0-300 volts peak
to peak. Sawtooth waveshape. Can be locked
in with external sync signal if desired.

Meter—3'% inches; 300 ua. Three scales, linear
0-300 and 0-1,000. One calibrated in degrees
of deflection for flyback test.

Special features—adapter plug for horizontal out-
put tube reads cathode current and screen
voltage. Roll chart gives operating data for
various horizontal output tubes. Variable sub-
stitute yoke inductance (5-40 mh). Comes with
5 leads and high-voltage probe. Test-lead com-
partment.

Detachable mirror lid on all-steel case. Case
size 10 x 9%2 x 3% inches.

Price—$89.50 complete

HIGH VOLTAGE PROBE

soxy
O o 30KV TO CRT HIGH VOLTAGE LEAD

X100 ot

- ]

YoxE

YORE
ADUSY \

L-4-4-4

BLUE

T —o—X;
(3 WIRE YOKES) LEAVE

TO DAMPER

RED l X H! SIDE (CAN BE DISCONNECTED AT YOKE)

DISCONNECTED FOR TEST

LO SIDE

voltage is applied to the grid of the out-
put tube (Fig. 1) either through the
output tube-adapter socket which has
external grid pins or directly into the
circuit underneath if the chassis is out of
the cabinet.

The ouTtpuT control is then turned
up until the high voltage does or does
not return. The actual peak-to-peak
voltage being injected can be read on
the meter by depressing a pushbutton on
the panel. This is important since a
short in the grid circuit will be indi-
cated by your not being able to get the
output voltage up at any setting of the
OUTPUT control.

If substituting the oscillator does
not restore high voltage, we must as-
sume that the trouble is somewhere aft-
er the output (ube. One possibility is a
defective yoke. This is why the SS117
has a substitute horizontal yoke winding
brought out to separate jacks on the
front panel. Simply disconnect the set’s
yoke from the flyback transformer and
connect the substitute winding to the
same terminals on the flyback. Use the
high-voltage probe to measure the sec-
ond-anode voltage, set the YOKE ADJUST
for maximum high voltage (Fig. 2). If
ample high voltage returns, the set’s
yoke was defective. If the high voltage
does not return, you are ready to check
the flyback.

Leave the substitute yoke con-
nected for this test. Push the flyback
test button. This connects a coil on the
substitute yoke winding through a diode
to the meter. The meter has a scale cali-
brated in degrees of deflection. If the
meter deflects to the correct deflection
angle (or higher) for the set you are
testing, the flyback is OK. If the meter
rcads low or not at all, the flyback is de-
fective—the exception being that there
is no external boost loading, such as a
shorted vertical output tube in some
sets, or no flyback loading, such as a
shorted width coil or capacitor. As a
final check, disconnect all circuits that
could possibly cause loading. 1f discon-
necting some part brings the meter up
to normal, that part is defective.

Vertical circuit troubles

The SS117 also checks vertical
sweep circuits. The vertical oscillator

VERT QUTPUT

can be used to drive the vertical cir-
cuits, substituting for or bypassing al-
most anything in the vertical circuit.
A yoke drive signal is available at the
front panel; if you suspect the vertical
yoke, just connect this drive voltage 10
it. You should get full-scale deflection
on most 21-inch or smailer sets. Obvi-
ously. if you get little or no deflection,
the yoke winding can be considered de-
fective. This drive signal will not pro-
duce full deflection if the output trans-
former is left connected in the circuit,
but you can still make a valid check
without having to disconnect any wires.
Just remember that deflection will only
be about half as great (Fig. 3).—Wayne
Lemons

The EICO 680

WITH THIS ONE PIECE OF TEST EQUIP-
ment, the EICO model 680 Transistor
and Circuit Tester, a technician should
be able to repair many defective tran-
sistor radios. The unit combines an accu-
rate transistor checker with a low-range
vom. First, the technician checks the
transistors in the radio. If they are OK,
he goes on to mecasure resistance, volt-
age and current in the circuit to local-
ize the defect.

Transistors are checked for leak-
age and beta. Diodes are checked for
front-to-back ratio. The schematic
shows the tester’s circuit. For collector-
to-basc leakage, resistor R4 is switched
in series with the transistor base. Should
a power transistor be checked, R2, a
smaller resistance, is placed in series
with the base. Leakage is read on a
milliammeter in the circuit. When
checking collector-to-emitter leakage,
R2 is connected in series with the emit-
ter and leakage is read on the milliam-
meter. In the first test, the emitter is left
open; in the other, the base is left open.
The series resistors protect the meter
should the transistor being tested have a
dead short. Collector-to-base leakage
should be less than 20 pa for small-signal
transistors and less than 300 pa for
power transistors. For collector-to-emit-
ter leakage, small-signal transistors
should read less than 1 ma and power
transistors less than 150 ma.

In the dc beta test, R17 is adjusted

DISCONNECT VERT YOKE —f
HERE FOR BEST RESULTS VERT
RED |~ YOKE
DRIVE

HORIZ YOKE

ADJ FOR MAX BRIGHT VERTICAL LINE OR 2ND ANODE VOLTAGE

Fig. 2—How to substitute for the horizon-
tal yoke when checking for a possible defect.
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=

BLUE [ SIGNAL

= (OPTIONAL)
BLUE LEAD MAY BE CONNECTED TO CHASSIS GND
INSTEAD OF LOW SIDE OF YOKE

Fig. 3—Set-up for injecting
a vertical yoke drive signal.
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o g s

ou
WHi_Erl*:.‘EsE EXCLUSIVE BEN ITS

o SATISFACTION GUARANTEED OR
MONEY REFUNOED. Use Lafay-
OUTSTANDING ette’s 30-Day FREE Home Trial.

LAFAYETTE KITS || o |ARGEST STOCK SELECTION. If
it's in Hi-Fi or Electronics, it's
*LUWEST PRICES in the Lafayette Catalog.

%
LECTRONICS

i SHOPPING

CENTER"

o ND MONEY DOWN. Buy on time
24-HOUR with Lafayette’s Easy Pay
SERVICE Credit Plan, up to 24 months

to pay.

U GET
AT LAFAYETTE, YO
BUY ENEF

TRUE, CUSTOM-MATCHED STEREO
NEED NOT BE EXPENSIVE —and isn’t at Lafayette!

PICKERING

MR AT Ceridgs A COMPLETE 24-WATT
I STERED PHONO SYSTEM

Only at Lafayette could you find an
outstanding, custom-matched stereo

0 LS-225WXM  Specify: Pickering Cart-
49.3 ridge; wood base finish; Speaker Sys-
tem finish. Shpg. wt., 64 Ibs. Net 129.50

d B ==
CLAFAYETYE
 SK-124 Speakers \gis

el NO MONEY DOWN : :

- i system at such an amazing low price.
! A Compare components, compare per-
h | formance, compare price—you'll choose
.lg:, YOU Lafayette.
i~
L9

MAIL THIS COUPON TODAY for

YOU GET THESE SYSTEM MATCHED i YOUR FREE LAFAYETTE 630 CATALOG
COMPONENTS Get One for a Friend Too

Lafayette LA-224 24-Watt Stereo Amplifier . . 49.95
Garrard Autoslim 4-Speed Record Changer . . 39.50 LAFAYETTE RAQIO ELECTROLNllch
Wood Base (Specify Walnut, Mhg. or Blonde) . 3.95 LGn cSish Loy s Lk Biacah T a 06
Pickering U38/AT Diamond Needle Cartridge ... 46.50 ¢ .
2 Lafayette SK-124 2-Way Speaker Systems . g:tsar:omy EREBI3S& pagelEiantisizeltataystte
(Specify walnut or mahogany) @ 19.95 each _____ 38.90 g

Regular Catalog Price 178-80° O Send me #

LAFAYET MAIL ORDER and SALES CENTER NAMNCL s e s - oo oot oy P - socbbed et amabe
i ; rSYOSSET, L. I, NEW YORK AGAIESS. . oot
SRRy e i) 2 11 Jericho Turnpike .
OTHER LOCATIONS City. e g - e Zone . ... State..........
NEW YORK, NEW YORK | SSARSCALE, NEW YORK | PARAMUS, NEW JERSEY .
100 6th Avenue 691 Ceatral (Park) Ave. 182 Route 17 Friend’s Name...................o e,
JAMAICA, NEW YORK | PLAINFIELD, NEW JERSEY BOSTON, MASS. |
165-08 Liberty Avenue 139 A. 2nd Street 110 Federal Street | AUUTCSS et arwems e e et e ekt et B, S
BRONX, NEW YORK MEWARK, NEW JERSEY NATICK, MASS. | .
542 E.. Fo-gham Rd, 24 Central Avenue 1400 Worcester Street City.. Zone ... State..............
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Captivating . . . thrilling . . . inspiring.
The pure sound of Grecmmes. Hi-fidelity
stereo that delights the senses. Superb
custom components—modestly priced.

s

Model 101M FM multiplex stereo tuner. ..$139.85
Model 36PG 40 watt stereo amplme*
(pictured below). . N .$129.95

Write GROMMES
Division of Precision Electronics, inc.,
9101 King St., Franklin Park, Hi.

G;;32¢9f111vzczd;
sets the
scene...

$2-MODE

S3-RANGE

2 N 1o 21.85K o $3-d
(o—/\M——

I Complete circuir

to apply enough base voltage to give a
collector current of 1 ma on the meter.
Then the meter is switched to the base
circuit to read base current. Since the
collector-to-base current ratio is defined
as dc beta, when collector current is 1
ma, dc¢ beta is the reciprocal of the base
current in ma and is read off a reciprocal
current scale on the meter.

In the simulated ac beta test, base
currents are read for two values of col-
lector current. The difference between
them is divided into the difference be-
tween the collector currents to give the
ac beta.

Diodes are checked by the ratio of
the forward to the reverse current.
Good selenium rectifiers should have a
10-to-1 ratio; germanium rectifiers, 100
to 1 ratio, and silicon diodes 500 to 1.

The voltmeter has two full-scale

—0 O +
VOM TERMINALS

5o
11388 D el
o) o
20.20
5 89,
J 1150
- - SAAA
AN
‘l H7.7K
+, - — |+~
i +{ll: 1]
1.5v 3v 3v

of the model 680.

ranges, 50 and 5 volts. On the 50-volt
range, 998,000 ohms is in series with the
meter; on the 5-volt range, 98,000 ohms
1s in series with the meter.

There are also five current ranges—
50 pa, 500 pa, 5 ma, 50 ma and 500 ma.
The basic 50-pa meter is shunted with
222.2 ohms for the 500-pa range; 20.2
ohms for the 3-ma range; 2 ohms for the
50-ma range and 0.2 ohm for the 500-ma
range.

As with all vom’s, resistance measure-
ments can also be made. This meter has
0 to 2,000-ohm; 0 to 200,000-ohm; and
0 to 20-megohm scales.

Three clip-on test leads are sup-
plied for hooking up power transistors
and a front-panel socket for small-signal
units. The 3Y2-inch meter makes it easy
to read the results of all measurements
off the meter dial.—Larry Steckler END
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WHATS
vour EQ ?

These are the answers
Puzzles are on page 59.

Four-Bulb Puzzler

Each black box contains a ther-
mistor. The thermistors are not appre-
ciably heated by the voltage drop across
a lighted bulb. When a bulb burns out,
the voltage drop across the thermistor
is increased and its temperature in-
creases. This brings its resistance to a
value suitable for replacing the open
bulb filament.

Simple circuit?

1. Reactance of two capacitors,
each of 2 uf, in series. is 2.650 ohms.
This value will not be affected by the
presence of the diodes. The alternating
current will be 38 ma, with or without
the diodes.

2. 71 volts, with C positive with
respect to A or B.

3. and 4. One diode can be left out
of the circuit without changing the state-
ments under 1 and 2.

Ohms, sweet ohms

But wattage — E X I, and in the
second situation both E and 1 are
changed! The 10-volt battery that deliv-
ered 1 amp per cell is delivering 1.1
amp, or |1 watts, and the current from
the 1-volt cell is also 1.1 instcad of 0.1
amp, giving a wattage of 11 X 1.1. To-
tal: 12.1 watts.

“There you are . . . stereo
for back-seat drivers.”

MARCH, 1963

COMPLETE SOLDERING OUTFIT
IN PLASTIC CARRYING CGASE

‘Expert Soldering Kit

All your soldering needs in a break-proof plastic utility case. Gun
features dual heat. 2 trigger positions permit instant switching to
low 100-watt or high 140-watt heat. Low heat prevents damage to
heat sensitive components. By using high heat only when neces-
sary, you proleng tip life and save current.

Plastic case can be used for carrying or storing tools, parts and
equipment—also as a lunch or fishing tackle box. Model 8200PK.

1 Wllee

Hi-Speed
Sabre Saw

— e .

For smooth, fast cutting of all kinds
on speaker and record player mount-
ing boards, cabinets, walls, etc.
Makes its own starting hole for inside
cuts. Never splinters or tears wood.
4.8 ampere, heavy-duty recipro-
cating motor. Model 88.

i
On sale at your Electronic Parts Distributor
WELLER ELECTRIC CORP., EASTON, PA.
71
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HOW

can you falk
long distance ‘
for only

I n¢ PER HOUR?
|

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.

Sarkes Tarzian, Inc,
Dept. RE-1

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

| Have (J Have Not (J used Tarzian Tape
I Own [J Plan to Buy (J A Tape Recorder
1 Buy Blank Recording Tape From:

Address

He Does [J Does Not [J Stock Tarzian
Tape

i
i
|
|
|
|
| Name
|
|
|
|
i
{

Pushhuttons add
Ohms or Mf’s

By JAMES A. FRED

Substitution box uses binary addition

COMPUTERS ARE BECOMING VERY POPU-
lar in the business world. Adding ma-
chines with pushbutton addition and
subtraction are seen everywhere. We
electronics hobbyists cannot afford com-
puters or even adding machines, but by

| using a simple pushbutton switch we

can add resistors in series or capacitors
in parallel. Using only four resistors or
capacitors, we can add them together
to make 10 values. This circuit was
published in Electronic Equipment En-
gineering magazine in their Circuit De-
sign Award Program.

There are many types of resistor
and capacitor decadc boxes. The word
decade is used to denote 10 units or, in
the devices described here, from 0 to 10
units. Some decade boxes use a 10-po-
sition switch with [0 component values
from 1 to 9. (The tenth position is zero,
or transfer to the next decade.) Still
other types use a special 10-position

CABACIYANCE  DECADE
16 70 180 MmFDS

100000 .
L} 2 3 4 FELEASE

PRATILY BY 18

RESISTANCE DECADE
T TO 18 OMMS

”
« 00000 .
f | 4 3

& nmease
MULTIPLY BY 1

The two decade boxes are almost identi-
cal in appearance.

wWwWw_americanradiohistorv com

switch made by the P. R. Mallory Co.
that, by an ingenious arrangement, adds
four component values to produce 9
units. There are also less expensive
boxes of resistors and capacitors called
substitution boxes. They usually consist
of a tap switch, with several positions,
and several resistors and capacitor values
to choose from.

You will find these decade boxes
(Figs. 1 and 2) useful, interesting and
quite different from any you have seen
before. They use 5-button pushbutton
switches. Pushing down button 1 inserts
one unit (either resistance or capaci-
tance) into the circuit. Push buttons 2, 3
and 4, and you insert a like number of
units into the circuit. To get additional
units, combinations of these four buttons
are pushed simultaneously. The values
add, so pushing 3 and 4 inserts 7 into the
circuit. The first four numbered buttons
are self-latching while the fifth releases
the first four when you wish to change
the values you have previously select-
ed. Another interesting feature is the
mounting of two banana plugs on one
end of the box and two banana jacks
on the other end. This allows any num-
ber of decade boxes to be connected
end to end to give almost any value
needed by any experimental circuit.

[Unfortunately, the pushbutton
switch specified (Mallory MCB 540) is
comparatively expensive—$18.50 list—
and it is made up only on special order.
If you have no such switch on hand, try
using four dpdt toggle switches instead.
When you want to clear the unit, simply
flip all the switches to the out-of-circuit
position with one sweep of your hand. Or
perhaps you have some other method
that will also work. If so, drop us a card
and tell us about it.—FEditor]

If you do not intend to usc this
unit with others as a decade box, try

Inside view of
the resistance
box shows the
use of Yard-ohm
resistors.

RADIO-ELECTRONICS
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setting up your values binary style— |
1, 2, 4, 8. This will give you coverage
from 1 to 15 with the same number of
components.

The switch and associated resistors
or capacitors and the banana plugs and |
jacks are in a 5 x 3 x 2-inch box. The
interior photo shows the resistors are
made from length of Yard-ohm resistor,
a product of P. R. Mallory & Co. A Yard-
ohm resistor is made by winding a re-
sistance around a fibrous glass core,
crimping on terminals and slipping the
whole resistor inside a piece of tubing.
They are very handy to use whenever a
low resistance is needed.

From the circuit diagram for the
resistor decade box (Fig. 1) you can see
that the resistors are all connected in
series, with the normally closed contacts
of the switch connected in parallel with
each resistor. With no buttons pushed
in, all the resistors are shorted out and
there is no resistance in the circuit. As
each button is pushed in, the resistor is
unshorted and thus resistance is inserted
into the circuit. Each individual resistor
can be used by itself or, by pushing in
more than one button, resistances will
be added together.

The circuit for the capacitor decade
box (Fig. 2) shows that each capacitor is
connected in series with a normally open
contact of the switch. These combina-
tions are then wired in parallel. As each
button is pushed in, the associated ca-
pacitor is introduced into the circuit.
By pushing in more than one button at
a time, the capacitors will add together
in value. END

7—41——

T

20

i

: aq
®

Fig. 1—Circuit of the resistance decade.
Switches are normally closed.

|o=,=;f _]';
+
20pf o
'—-)&—n o —— -
30uf =
i
+
40ut
+— = :-o—--w—@)
©
(g) ®

Fig. 2—Capacitance decade requires
normally open switches.
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the big difference...

fidelity line . . .

When you choose a dual cone high
fidelity speaker, you naturally want a
whizzer that works.

That's the kind that Quam makes.
A Quam whizzer cone is not just a
decoration, and not just a part that
looks impressive but has no functional
value. The Quam whizzer cone is re-
sponsible for extending the speaker’s
frequency response an extra 3,000
cycles, and is guaranteed to operate
for the life of the speaker.

There are four extended range dual
cone speakers in the Quam high
a 12", 10", 614", and
6” x 9” size. They provide audible
proof that a good high fidelity speaker
need not be expensive. Write for your
free copy of Quam’s new High
Fidelity Catalog, containing detailed
specifications.

QUAM-NICHOLS COMPANY
238 East Marquette Road ¢ Chicago 37, lilinois

FANTASTIC VALUE IN CLOSED CIRCUIT TELEVISION

BRAND NEW—-COMPLETE SYSTEM SHOWN

Fraction of Mfg. Resale Price

Low—Low $495.00

Complete system with all
tubes—wired and tested. Less
Vidicon and Lens—with Sche-
matics (connecting cables and
plugs only—supplied, but not
assembled)

CONTROL MONITOR
12 Tubes & 21DAP4

4 Tubes and VIDICON

Only $649.50

Complete system with test
vidicon, l-inch lens, and as-
sembled cables, schematics,
wired and tested.
ELECTRONICALLY
REGULATED

POWER SUPPLY

11 Tubes & Transistor—31.5 Ke
Crystal Controlled Oscillator

115 V-AC. 60 cycles.

EIA Standards of 525 lines, 60 Fields, 30 Frames and 2:1 interlace—Aspect Ratio 7:3
Capable of 700 lines Horizontal resolution and 350 Lines Vertical.
Write for Catalog #1273RE—"HOW TO BUILD LOW COST TV CAMERAS,” Industrial and Broadcast
Cameras and equipment, Miscellaneous accessories, lenses, tripods, etc. ONLY 50¢

DENSON ELECTRONICS CORP., Box 85, Rockville, Conn., Tel.: TRemont 5-5198
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TRANSCEPTOR

e ;
7 __*\ v/ '3
A

 THE ONLY INDUCTIVE
FIOAR

slide apart
e
//’/(iﬂ r%ﬂ.

¢ )

slide on line

T

connect to set

ANYONE CAN
INSTALL IN
SECONDS

Any number and combination of TV
and FM sets can be run off one an-
tenna with foolproof, simple, rugged
TRANSCEPTOR. Because it uses elec-
tromagnetic pickup, TRANSCEPTOR
simply snaps on main antenna line
without tools, stripping, splicing or

soldering. Line is not cut, signal loss
is minimized, set-to-set isolation is
improved (12 db).

Impedance is matched automatically.
Uses standard 300-ohm flat line.
Operates up to 20 sets without am-
plification in normal signal areas.
Easy to sell, easy for customer to
use, TRANSCEPTOR is guaranteed for
life of the set.

As an inexpensive impulse purchase,
accessory sales builder, or give-away
on larger purchases — you'll build
sales and profits with TRANSCEPTOR.

A AROGAP coronsron

1680 VINE STREET HO 5-7385
LOS ANGELES 28. CALIFORNIA

$#) 98

RETAIL
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EDITORIAL

the naked eye a standard newspaper page re-
duced to 7*2 x 5 inches. The reduced size, how-
ever, is necessary for speed in transmission.

When the newspaper is completely re-
corded, a special “end” signal is broadcast,
stopping the recording. Now the motor re-
winds the recording back to page 1. Then in

(Continued from page 31)

the future rafar newspaper. It does not try
to answer all questions. Here are a few:

1. Yes, readers can have more than one
newspaper daily. The cost is the same, i.e., nil,
except for more facsimile paper. The newspaper
plants too must work out suitable noninter-
fering time schedules.

18 pa s
Pt P e Pl

MOSES QU
CHARGING G

TARK 408 AT BSUE

Thye New Pork Times.
o :
o s AND BURN:
1755 STATE POSTS X AR 8 U0 oSS
OVERNOR ASKED'S 1S LR

ONE OF THEM FOR BROTHER £

e VR
AR

ez ARE KILLED, 25 RESCUED

7,1 ILEWILD IN HEAYY FOG

| Instant Newspaper of the near future. Entirely radio transmitted directly to the reader,

ready before breakfust. View shows Rafar receiver with optically enlarged newspaper. It
will be possible for the reader to have more than one newspaper at no extra charge except

for the additional cost of roll paper.

There is nothing visionary about this setup and no new breakthrough is needed. Practically
all the facilities for Instant Newspaper fransmission and reception are in existence today.
At first probably there would not be full newspaper transmission by Rafar exclusively. It
would take several years before newspapers would transmit papers by radio 100%. In the
interini, newspapers would still be sold on newsstands, but us new Rafar receivers are in-
stalled, fewer und fewer physical newspapers would be sold in this way.

the morning the reader merely presses a few
buttons and page 1 of his newspaper, correctly
enlarged, is projected through a lens-reflecting
system on his home screen. Page 1 stays on till
you press a second button which flashes on
page 2 and so on. Another button brings back
page 1 if desired.

For compactness, the front of the rafar-
news set is also the projection screen (see
cut). It measures about 232 x 16 inches
to take the full size of a standard news-
paper. You sit fronting the screen as if you
were reading a regulation newspaper. You can
tilt the screen for the best reading position.

Remember, you actually get a physical
newspaper, printed on a roll that you can pre-
serve. You can also take it with you on the
train and by using a collapsible optical battery-
fed enlarger, you can read your newspaper as
usual.

The above is but the barest outline of

WWW_ americanradiohistorv com

2. Servicing and replenishing paper or
plastic rolls. A special servicing company (or
companies) and service technicians will be
necessary.

3. The greatest stumbling block: organized
labor. The rafar methodology will inevitably
throw many people out of work, and that may
mean more eventual strikes.

We have had a rash of long and costly
newspaper strikes all over the country for
decades and many newspapers now operating
are going more and faster into the red—or
are closing down or combining with other
papers to survive. Sooner or later the electronic
newspaper MUST become an actuality—the
speeded-up world demands it. It is better that
the remaining newspapers operate profitably
with greatly reduced staffs, than not at all.®

—HG.

* See also ‘““The Radio Set of 1950,” by H. Gerns-
back, Radio-Craft magazine, February 1935.

RADIO-ELECTRONICS
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RCA Color-Bar/Dot/

Crosshatch Generator

Low-cost, lightweight, porta-
ble instrument that provides
all essential Color-TV test
patterns. Simple to operate:
only 3 controls. RF output
leads connect directly to an-
tenna terminals of receiver;
no external sync leads re-
quired. Crystal-controlled sig-
nals assure rock-steady pat-
terns, free from “jiiter” and
“crawl.” Extra-wide-range
chroma control. Generates:
e Color-bar pattern: ten bars
of color, including R-Y, B-Y,
G-Y, I and Q signa's spaced
at 30° phase intervals for
checking phase and matrix-
ing, and for automatic fre-
quency and phase align-
ment. Permits eccurate
alignment of the “X” and
“Z" demodulators which
are used extensively in RCA
Victor and many other
makes of color TV receivers
o Crosshatch pattern: a grid-
like pattern of tkin sharp
lines for adjusting vertical
and horizontal linearity,
raster size, and overscan
o Dot pattern: a paitern of
small sized dots facilitat-
ing accurate color converg-
ence adjustments
$189.50* with output cables.

*User Price (Qptional)

RCA 5-Inch Oscilloscope
for Color-TV

A ‘wideband scope excellent
for checking colorburst sig-
nafs and general troubleshoot-
ing of wideband color circuits
and other electronic equip-
ment. Muilt-scale calibrated
graph screen makes measure-
ment of peak-to-peak voltage

as easy as with a VIVM.

o New 2-stage sync separa-
tor assures stable horizon-
tal sweep lock-in on com-
posite TV signals

© Dual bandwidth: 4.5 Mc at
0.053 volt rms/in. sensitiv-
ity. 1.5 Mc at 0.018 volt
rms/in. sensitivity
Continuously adjustable
sweep frequency range: 10
cps to 100 Ke
3-to-1 voltage-calibrated,
frequency-compensated
step attentuator for "V”
amplifier
Simplified, semi-automatic
voltage calibration for si-
multaneous voltage meas-
urement and wave-shape
display

e Vertical-polarity reversal
switch for “upright” or
“inverted” trace display

$249.50*, including direct/

low capacitance probe and
cable, ground cable, and in-
sulated clip.

RCA Television FM

Sweep Generator

Specifically designed for vis-
ual alignment and trouble-
shooting of color and black-
and-white TV receivers, and

FM receivers. The RCA WR-

69A has pre-set switch posi-

tions for all VHF TV channels,

FM broadcast band, and TV

video, chrominance, and IF

frequencies. The WR-69A-has
these important features:

o [F/Video output frequency
continuously tunable from
50 Ke to 50 Mc

e Sweep-frequency band-
width continuously adjust-
able from 50 K¢ to 20 Mc
on IF/Video and FM; 12 Mc
on TV channels

e Qutput level—0.1 volt or
more

e Attenuation range:

TV channels, 60 db
IF/Video, 70 db
FM, 60 db

® Return-trace blanking

e Two adjustable bias volt
ages on front panel

$295.00* including all neces-

sary cables.

RCA RF/VF/IF
Marker Adder

Designed for use with a mark-
er generator {such as RCA's
WR-99A) and a sweep gener-
ator (such as RCA’s WR-69A),
this instrument is used for
RF, IF, and VF sweep align-
ment in both color and black-
and-white TV receivers. In
visual alignment techniques,
it eliminates distortion of
sweep response pattern.
Important features:

e Choice of four different
marker shapes provided by
front panel switch for dif-
ferent types of sweep-
response curves and for
positive and negative sweep
traces

Provides very high-Q mark-
ers of high-amplitude and
narrow bandwidth

Complete front panel con-
trol of marker shape, mark-
er amplitude, marker polar-
ity, sweep amplitude, and
sweep-trace polarity

$74.50* complete with cables.

RCA Crystal-Calibrated

Marker Generator

Supplies a fundamental fre-
quency RF carrier of crystal
accuracy for aligning and
troubleshooting color and
B&W TV receivers, FM receiv-
ers and other electronic equip-
ment i the 19-260 Mc range.
Combines functions of mul-
tiple-marker generator, re-
broadcast transmitter, and
heterodyne frequency meter.
o Highly stable output
e May be calibrated at 240
separate crystal check
points—accurate calibra-
tion provided at 1-Mc and
10-Mc intervals
o Matched-impedance pad-
type attenuator and double
shielding of the oscillator
provide effective attenua.
tion of all frequencies
e Most-used IF and RF fre-
quencies are specially in-
dicated on the dial scale
o Sound and picture carrier
markers avaifable simulta-
neously
$242.50* complete with out-
put cable and phone tip.

RCA ELECTRON TUBE DIVISION, Harrison, N. J.

The Most Trusted Name in Electronics
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DeVry Technical
Institute’s

TRANSISTORIZED

METER

¢ PORTABLE
¢ LOW-PRICED

® Factory Wired
Unwired Kit . . . $64.56 F.0.B. Chicago

This latest achievement of DeVry Tech-
nical Institute’s Product Research Di-
vision gives the engineer and technician
a freedom in making measurements that
he’s probably never before known! Take
it anywhere — it operates on flashlight
batteries, weighs only 414 pounds, is
compact and self-contained. And it does
the job of both vacuum tube voltmeter
and a sensitive microammeter. What'’s
more, special circuits provide full pro-
tection for the meter movement. No
burn-out worries, no line cord, no vac-
uum tubes. Check these advantages:
High input impedance, excellent tem-
perature stability, silicon semiconduc-
tors, 19 attenuator resistors, concentric
controls, calibration to 1 microampere,
separate calibration for each function.
Then check that price! This DeVry
Transistorized Meter is the first of its
type — at anywhere near that price! Or-
der direct (not sold through distribu-
tors). Satisfaction guaranteed.

SPECIFICATIONS

® DC Current 0-50/0-500 pa, 0-5/0-50 ma.

® DC Yoltage 0-1/0-10/0-100/0-1000

® AC Voltage 0:5/0-50/0-500/0-1000

® Resistance 0-10 Megohms in 4 ranges

® Power 3-D cells and 1-C cell

® AC Frequency Response = 1.5 db from
10 cps to 500 kes

® AC Input Impedance as high as 1.85
Megohms

® DC Input Impedance approximately 10
Megohms on most ranges

Product Research Division

DeVry

TECHNICAL
INSTITUTE

4141 Belmont Ave,,
Chicago 41, lllinois Dept. rRD-2

$8950

NEW PRODUCTS

INSTANT LETTERING, Letraser method.

For lettering electronic equipment. Requires no

water, tape or screen. Presses on any glass, paper,
wood, metal, plastic surface. Black or white print-
ing. Set 24 sheets with hundreds of preset words

A

and phrases from “ac” to ‘“zooms”, also sets al-
phabets, numbers.—Datak Corp., 63 71 St., Gutten-
berg, N. J.

SOLDERLESS TERMINAL KITS with multi-
purpose maintenance tool. Assortment K-120: 620
noninsulated types. Assortment K-130: 330 non-
insulated and 300 insulated. Kir K-140: 640 insu-
lated. Terminal and connector types include ring
tongue, flanged spade, spade tongue, butt connector,

O 2\,
(el v [ 5 b0

male and female quick-disconnects. nylon closed-
end connector. Maintenance-crimping tool, Type
CT-4050, handles wire sizes 22 through 10 AWG.
Cuts and strips wires, crimps insulated and nonin-
sulated terminals and connectors.—Waldom Elec-
tronies, 4625 W. 53 St., Chicago 32, Ill.
SOLDERING IRON, Quik Shot. Chemical
cartridge heats iron to 850°F in 20 seconds. Main-
tains soldering temperature 7 minutes or longer.

Thermit-mixture cartridge actuated in iron tip by
handle trigger. 5 interchangeable tip sizes, ¥ to 1
inch, pyramid and chisel.—Kemode Manufacturing
Co., Inc., 151 W. 18 St., New York 11, N. Y.
CONCENTRIC CONTROL KIT, FRK-100.
36 controls, 8 switches, 40 assorted shafts. Controls

are part of manufacturer's Fastatch II system;
plug-in, snap-on; housed in heavy-gauge steel cabi-
net. Shafts precut to exact lengths for installation,
Cross-reference guide for quick selection of spe-
cific replacement.—Centralab, Div. Globe-Union
Inc., 900 E. Keefe Ave., Milwaukee 1, Wis.

www americanradiohistorv. com

REPLACEMENT RECTIFIER ASSORT-
MENTS. 2 basic assortments contain selenium
stacks, plug-in type silicon rectifiers, axial-lead
types. IR Caddy Kit: 16 rectifiers of 10 most-used

-

types with plastic divider box. IR Rectifier and
Diode Replacement Bench Cabinet for in-shop use:
31 rectifiers and diodes in 16 most-used types,
4-drawer storage cabinet.-——International Rectifier
Corp., 233 Kansas St., El Segundo, Calif.
BACK-OF-SET MATCHING TRANSFORM-
ER, mode! T-73. Attach 75-ohm coaxial cable 10
300-ohm TV set terminals. 2 inches long. balun
type. 300-ohm terminal wires preattached to trans-

%

Y
8

former circuit board. No special tools needed for
connecting 75-ohm cable to transformer. Vinyl ca-
ble clamp with screw included. Transformer for
use on 50-250 mc. Vswr 1.1:1, insertion loss V4 db.
—Winegard Co., Burlington, lowa.

CERAMIC CAPACITORS, CI Series Hi-
Kaps. For continuous operation at 220 vac rms 60
cycles as ac line bypass, will work under intermit-
tent higher voltage. 6 standard values 470 to 10,000

pf. Rated at 1,000 vdc min. 400- to .850-in. diam.,
.180- to 240 in thick—Centralab, Div. Globe-
Union, Inc., 900 E. Keefe Ave., Milwaukee 1, Wis.

TV CAMERA KIT. For amateur TV, remote
observation of hazardous operations, property pro-
tection, industrial use, education. Major parts pre-

assembled on chassis. No printed circuit. Rf chan-
nels 2-6, 0.1-volt. Video, 1.5 volts peak to peak.
Sync, random interiace (neg.) composite. Resolu-
tion 400 lines video, 300 lines rf. Vidicon tube and
lens available separately.—Craftsmen Instrument
Labs, Inc., 60-30 34 Ave., Woodside 77, N. Y,

RADIO-ELECTRONICS
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CLOSED-CIRCUIT TV CAMERA, model
VRF600. Min. 600 lines video or 300 lines rf reso-
lution. Automatic light compensation. 4-position
lens turret uses standard C-mount lenses. 1 general-
purpose lens, 4 aperture caps, 15-ft coax cable with

o)
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video connectors, 15-ft coax cable with rf connec-
tors. antenna impedance-matching transtormer,
Camera 12 x 7 x 6 in.—Sylvania Electric Products,
Inc., 730 3rd Ave., New York 17, N.Y.

LIGHTNING-RESISTANT TV/FM BOOST-
ER, model 0023, Telstar. Antenna-mounted transis-
tor booster resists 250.000 volts of lightning. See

photo, where Van de Graaff generator arcs across
to ball instead ol to booster (above, to right of
generator) at same distance from Van de Graafl.
Feeds up 10 4 TV and FM sets without isolation
loss. Power supply located at set.—Channel Master
Corp., Ellenville, N, Y.

UHF CONVERTERS. Model G-3, 1 nuvistor,
for good-signal, metropolitan areas to 45 miles
from transmitter, Model G-4, 2 nuvistors, for

| ATTENTION .05
|

Built-in uhf-vhf coupler.—Gavin Instruments, Inc.,
Depot Square, Somerville, N. J.

CB-AM ANTENNA, model M-103. Center-
loaded cowl mount, fits into 7/8-13/16-inch hole. 46
in. high in operating position, telescopes to 31 in.
Automatic dividing harness fits under dashboard.
Equipped with 1-ft low-loss cable to AM set, 2-ft

|
Instrument

1} with  PANTRONIC  fully-transistorized

organ kits, ranging from the small, two-
manual Model 11,000 AK pictured above,
priced at $229.00, to the larger two-
manual, 44-note Model 8000 EK at only
$329.00.

Cabinets, keyboards and individual elec-
tronic sub-assemblies available sepa-
rately.

Build your own Electronic

S——

cable to CB rig, 5-ft cable to antenna. Harness ac-
cessory, M-104. fits any ungrounded CB antenna
needing no more than 5-ft cable.—Antenna Spe-
cialists Co., 12435 Euclid Ave., Cleveland. Ohio.
WIRELESS INTERCOM, The Benneit. Alnico
V speaker/mike picks up normal conversation
within 20 ft. 2-station unit usable with up to 8 ad-

PRICES F.0.B. ARLINGTON, CALIFORNIA

For information write:

PANTRONIC, INC.

fringe, low-signal areas. Vernier channel-selector
knob, fine-tuning control on channel indicator.

10555 Magnolia Avenue, Arlington, California

TV-RADIO Servicemen or Beginners. .

Send for (2‘7/&%
I-Volume Job-Training Set

on 7-Day FREE TRIAL!

Answers ALL Servicing Problems QUICKLY . . .
Makes You Worth More On The Job!

Put money-making, time-saving TV-RADIO-ELECTRONICS
know-how at your fingertips—examine Coyne’s all-new 7-Volume
TV-RADIO-ELECTRONICS Reference Set for 7 days at our
expense! Shows you the way to easier TV-Radio repair—time
saving, practical working knowledge that helps you get the BIG
money! How to install, service and align ALL radio and TV sets, even
color-TV, UHF, FM and transistorized equipment. New photo-instruec-
tion shows you what makes equipment “tick”. No complicated math
or theory-——just practical facts you can put to use immediately right
in the shop, or for ready reference at home. Over 3000 pages; 1200
diagrams; 10,000 facts!

SEND NO MONEY! Just mail coupon for 7-Volume TV-Radio Set on 7-Day
FREE TRIAL! We’'ll include the FREE BOOK below. If vou keep the set,
pPay only $3 in 7 days and $3 per month until $27.25 plus postage is paid.
Cash price only $24.95. Or return set at our expense in 7 days and owe

The First
Practical
TV-RADIO-
ELECTRONICS

T 0
—oas 2187094

INILO

Like Having An Electronics Expert Right At Your Side!

VOL. 1—EVERYTHING ON TV- VOL, S5—EVERYTHING ON TV
RADIO PRINCIPLES! 300 pages TROUBLESHOOTING! Covers ali
of practical explanations; hun- types of sets. 437 pages; illus-
dreds of illustrations. trations, diagrams.

VOL. 2—EVERYTHING ON TV- R
. VOL. 6—TV CYCLOPEDIA! Quick
RADIO-FM RECEIVERS; 403 concise answers to TV prob-

pages; fully illustrated. : 7

lems in alphabetical order, In-
VOL. 3—EVERYTHING ON TV. cluding UHF, Color TV and
RADIO CIiRCUITS! 336 pages; Transistors; 868 pages.

hundreds of illustrations, circuit
diagrams. VOL. 7—TRANSISTOR CIRCUIT
VOL. 4—EVERYTHING ON SERV- HANDBOOK! Practical Reference
ICING INSTRUMENTS! How they covering Transistor Applications;
work, how to use them. 368 over 200 Circuit Diagrams; 410
pages; llustrated. pages.

ALL 7 BOOKS HAVE BRIGHT, MODERN,
VINYL CLOTH WASHABLE COVERS

FREE BOOK-—FREE TRIAL COUPON!

nothing. Either way, the FREE BOOK is ¢ . e
L Educational lishing D
“LEARNED MORE FROM THEM I yours to keep. Offer limited, so act NOW! | coeanonsl Book Publishing Division 1
THAN FROM 5 YEARS WORK!" FREE DIAGRAM BOOK! ! 1455 W. Congress Parkway, Dept. 33-RE, Chicago 7, lllinois
*‘Learned more from your first two We'll send sou this big book, 150 Radio- ¥ Yes: Send me COYNE'S 7-Volme Applied Practical TV-RADIO-

Teievision Picture Patterns and Diagrams Ex-
Plained"' ABSOLUTELY FREE just for examin-
ing_Coyne's 7-Volume Shop Library on 7-Day
FREE TRIAL! Shows haw to cul servicing time

volumes than from 5 years work."’
—Guy Bliss, New York
**Swell set for either the service-

ELECTRONICS Set for 7-Dayvs FREE TRIAL ber your offer. Include
“Patterns & Diagrams’” Look FREE!

man or the beginner. Every service by feading picturo-patterns. plus sehematic dia- NAME ot Awe ......
bench should have one.”’—Melvin grams for many and radio sets. Yours FREE /
whether you keep the 7-Volume Set or not! Mail Address . ..., @5 B8 WG JE 3088 5 G50 RE B5HE jaarenals d b o= 5 S dmes i G o) cb oy
Masbruch, Towa. coupon TODAY! !
CRY cvrwnavivors & o e - xomas & b s, i 5 S 2o0ne .. . State ..........

[J Check here if you want Set sent C.0.D. Coyne pays postage on
C.0.D. and cash orders. 7-Day Money-Back Guarantee.

L L LT TS SRR p——— |
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We will never be content to rest on our laurels. Even though proof of customer
satisfaction is expressed for Stancor products by our position of leadership in the
marketplace—our Product Development Program is working every day to make
our product not merely the best available . . . but the best possible.

o 5.5

S e, T e R

Check our brand-new Admiral, Philco and Silvertone replacements. You’'ll find:
e Complete, detailed, self-sufficient instruction sheets e Slotted mounting brackets for
easier installation e Longer leads for greater versatility and convenience @ Improved

insulation to minimize corona.

NCOh
parts with servicing simplicity built right
in...Dbecause good enough is not enough ELE C TR O N l C S l N C

for Stancor’s customers. 3501 W, ADDISON CHICAGO 18, ILL.

These features are all part of Stancor’s
program to give you replacement trans- ‘
formers that are better than Original &

TV-CAMERA
BUILT AT LOW COST
DETAILS 50¢

‘““Write for Catalog
#1273.7"

' Stereo 14W. $29.95, Radio-
TV Components FREE CATA-

GM PHOTOELECTRONICS

623.50. Gay Street Knoxville 2, Tenn.

DENSON
ELECTRONICS
ORP.

i 4

Box 85,
TYLEKS | Rockville, Conn.

Convert any telov:slon to

BIG-SCREEN 0SCILLOSCOPE

with minor, inexpensive changes.
Ingenious circuit. No electronic
experience needed to follow our
cleélrly snlustrn 'ed
ERS, BROADCASYERS Use In
shop, school, lab., Any set—any

size screen.
FULL PLANS $2
RELCO Dept RE-3, Box 10563, Houston 18, Tex.

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. |

www americanradiohistorv.com

ditional units. Rf signal transmitted over power
lines, rf power 2 watts at 175 kc. Ac/dc unit func-
tions 1 mile minimum if each unit on power line
not broken by pole transformer. All calls received
by all stations, may be sent by any station.—Pre-
cision Equipment Co., 4401 N. Ravenswood Ave.,
Chicago 40, 111

POCKET-SIZE WALKIE-TALKIE, AMedallion
model 42R99. Carries 2-way conversations up to
4 miles. Frequency range 26.97-27.27 mc, 9 tran-

sistors. 62 x 19/16 x 234 in. 2 matching transceiv-
ers, 12 batteries.—Arvin Industries, Inc., 1531 13
St., Columbus, Ind.

MASTER STATION CB TRANSCEIVER,
Kir Model GW-42. 3 circuit boards. Built-in 3-way
power supply for 117 vac, 6 or 12 vdc. switch-se-
lected. Illuminated channel seleclor, cdge-lighted
slide-rule dial. Built-in 4-tone selective-call cir-
cuitry. Adjustable squelch, automatic noise limiter,

signal-stirength meter. Receiver section: 6-tube su-
perhet circuit with rf amplifier. Tuning range,
crystal, up to 5 switch-selected channels; variable,
tunes all channels. Lf. 455 kc, sensitivity Y2 uv
for 10 db signal-to-noise ratio. Frequency control:
3rd-overtone quartz crystal, operating f{requency
within .005% nominal crystal frequency over am-
bient temperature range — 20 to -+ 130°F. AM
plate modulation automatically limited to less than
100% . Output impedance 50-70 ohms.—Heath Co.,
Benton Harbor, Mich.

CB TRANSCEIVER, model HE-90W X. 2-way
mobile or base station use. 5-watt crystal-controlled
transmitter operates on any 6 of 23 channels with
operating channel selected by front-panel control.
Superhet receiver section: 6 crystal-controlled re-
ceive positions, tunable over all 23 channels. Nuvis-

tor rf amplifier provides receiver sensitivity 1 uv.
3-stage i.f. circuit, adjustable squelch circuit, auto-
matic volume control, electronic push-to-talk
switch, automatic noise limiter. Transmitter pi-
network output matches 30- to 100-ohm antenna
and built-in TVI filter. Spotting switch for positive
channel location, illuminated S-meter.—Lafayette
Radio Electronics Corp., 111 Jericho Turnpike,
Syosset, N. Y.

DRY-CELL MARINE RADIOTELEPHONE,
model M-100. For motor or sail boats, transistor

or o

,,

receiver/crystal-controlied  30-watt

combo radio
transmitter powered by two
12-volt storage battery. Major

batteries or
in

“hot-shot”’
components

RADIO-ELECTRONICS
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Multiple-Socket Speed

with Gm Accuracy
PLUS OBSOLESCENCE PROTECTION

TES = P 3K TESTS
All TXgIradalr?'e(lid&oerubes 3 : P 5 - Nuvistors and Novars

TESTS
European Hi-Fi Tubes,
Voltage Regulators, and
Most Industrial Types

TESTS
the New 10-Pin Tubes

TESTS

TESTS
for True Dynamic the New 12-Pin

Compactrons

Mutual Congiuctance (Gm)

TESTS BOTH OLD AND NEW TUBE TYPES—SELLS MORE TUBES PER CALL

MOdeI 700 All over the nation, thousands of professional servicemen rely on the

““700”. Once you use it, you'll be as enthusiastic as they are. Everyday

DY N A- Q U I K use has proved its speed . . . its accuracy . . . its efficiency. This up-to-date,

obsolescence-proof tube tester is designed for maximum use today and

DYNAMIC tomorrow. Provides multiple-socket section to quick-check most of the

TV and radio tube types the true dynamic mutual conductance way —

MUTUAL plus simplified switch section to check new tube types in Dyna-Quik
emission circuit. Also includes provision for future new sockets.

CONDUCTANCE Makes test under set-operating conditions. Checks each section of

multi-section tubes separately. Checks for all shorts, grid emission,

TUBE TESTER leakage and gas. Makes quick “life” test. Exclusive adjustable grid

emission test provides sensitivity to over 100 megohms.

Makes complete tube test in seconds. Checks average set in a few
See vour B&K Distributor minutes. Discovers weak tubes that need replacement. Satisfies more
or Write for Catalog AP?O-E customers. Sells more tubes. Sayes call-backs. Insures your reputation.
Pays for itself over and over again. Net, $16995

Time-Saving, Money-Making Instruments Used by Professional Servicemen Everywhere

cesoT

Model 960 Transistor Model 360 V O Matic Model 375 Dynamatic Model 1076 Model 440 CRT
Radio Analyst Automatic vom Automatic VTVM Television Analyst Rejuvenator Tester

BaK MANUFACTURING CO.
Division of DYNASCAN CORPORATION

1801 W, BELLE PLAINE AVE. » CHICAGO 13, iLL.

Canada: Atlas Radio Corp., 50 Wingold, Toronto 19, Ont.

Export: Empire Exporters, 253 Broadway, New York 7, U.S.A.

NEW TUBE INFORMATION SERVICE

Available every 3 months, on subscription,
for all B&K Dyna-Quik Tube Testers

MARCH, 1963 79
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IN DESIGN - MATERIALS - PERFORMANCE
Every way you look at it, the American-made Atlas Sound EC-10 is 100% NEW. For its size
and price, this compact, weather-proof speaker is a powerhouse of crisp, articulate sound for

a wide variety of applications. Ideal where space, weight and appearance are a factor. Small
in dimensions, but a giant in performance. Low in price, but high in value.

Molded of Implex* — a new, tough, all-weather acrylic plastic — the horn and throat sections
assure vibration-free and resonance-free output from its acoustically-clean lines. Rugged
corrosion-proof die castings provide extra strength where needed. Overall the handsome
beige-and-brown colors blend with any decor. ¢ Also new is the magnetic circuit. Engineered
around a new highly efficient ceramic magnet, the design confines the flux concentration
to the voice coil gap area, thus increasing conversion efficiency. ¢ The diaphragm assembly
is a departure, too! It's reinforced phenolic, bonded to the voice coil in one piece, and self-
aligning. e« The adjustable bracket is different, too! Of tough steel, its clever design makes
mounting simple and secure.

The Atlas Sound EC-10 paging speaker is worth $2375
listening to — and hear this — the list price is only ..... o

ATLAS SOUND T-4 TRANSFORMER
For multiple speaker installations,
Atlas Sound T-4 weatherproof line
matching transformer is specially
designed for the EC-10. You mount
it on the speaker with just a single
screw. $6.25 List
ATLAS SOUND Division of American Trading and Production Corporation

1419-51 39th Street, Brooklyn 18, N. Y.¢ In Canada: Atlas Radio Corp. Ltd. Toronto

SUPER ‘mssz SILICONE

ELECTRONIC CLEANER and LUBRICANT

POCKET SIZE
AEROSOL SPRAY

Specifications: Power 6 watts; Standard fm-
pedance 8 chms (available 45 ohms); Length
Overall 63%"; Bell Diameter 6Y4”; Weight
2 Ibs.

*t.m. Rohm and Haas
Write for full details and latest catalog.

i IN spaneTIME |

RA ST AT HOME
cosT

LEv COLOR TV-

RADIO-ELECTRONICS
Only from famous COYNE do you get this
modern up-to-the minute TV Home Training.
Easy to follow instructions—fully illustrated
with 2150 photos and diagrams. Not an old
Radio Course with Television tacked on. In-
cludes UHF and COLOR TV . Personal guid- §
ance by Coyne Staff, Practical Fob Guides to =
help you EARN MONEY QUICKLY IN A
TV-RADIO SALES AND SERVICE BUSI-
NESS —part time or full time. COSTS
MUCH LESS—pay only for training—no costly
“put together kits.”
SEND TODAY FOR FREE BOOK
SEND COUPON or write to address below
for Free Book and full details including EASY
PAYMENT PLAN.NO COST OR OBLIGA-
TION—-NO SALESMAN WILL CALL,

B. W. COOXE f ™ FOUNCED 1839
Pres. ELECTRICAL :c
HOOL

CHARTERED AS AN EDUCATIONAL INSTITUTION NOT FOR PROFIT
1501 W, Congress Pkwy. Dept. 33-H5, Chicago 7, lll.

Mode| No. $3

Free
SPRAY TUBE

| New Coyne Building, Dept. 33-H5,
1501 W. Congress Pkwy., Chicago 7, Ill.

| Send FREE BOOK and details of your Television

|
Home Training offer. | MANUFACTURED BY )
| Name M workmAN folidnic
i Address I SARASOTA, FLORIDA PRODUCTS, INC.
| Ciry e |
80

www americanradiohistorv.com

epoxy-filled modules. 2182-kc crystal. Nominal
range with 17-ft antenna 25-30 mi.—Astromarine
Products Corp., 1733 N. 33 Ave., Melrose Park. Iil.

BOAT RADAR, model 1900. For small craft.
Detects objects 30 yd to 12 mi away on 7-inch
picture tube. Folded antenna sealed in round 33-
in. plastic dome. 4 range scales (.5, 2, 6 and 12 mi)

range rings, ship’s head flasher, bearing cursor.
Horizontal, vertical or inverted installation. Single
cable between indicator and antenna.—Raytheon
Co., Lexington 73, Mass.

OPERATING IMPEDANCE BRIDGE, 1nmod-
el OIB-1. Connected to active rf circuit, handles
power t0 5 kw. Dials calibrated directly in resist-
ance and reactance-frequency units. Used to adjust
multi-element antenna systems, insertion effect
equivalent to 9-in. 150-ohm transmission line.

Measures any power-sensitive or nonlinear load
whose impedance is function of environment or op-
erating power. Works as direct reading swr meter.
Front-panel connector for external detector. Oper-
ates on any frequency 500 kc-5 mc. Resistance
range £ 1,000 ohms, reactance range == 300 ohms.
—Delta Electronics, Inc., 4206 Wheeler Ave., Alex-
andria, Va.

PORTABLE TUBE TESTER, model 6000A.
For light industrial maintenance. Tests compac-
trons, novars, nuvistors, 10-pin types plus enter-
tainment and some industrial tubes. Tube setup
data on roll chart in panel. Replaceable socket

panel. G, ranges, 0-15,000 umhos, read directly on
meter. Interelement leakage, sensitivity 3 meg-
ohms, registered instantly on 5 neon lamps, iden-
tifying elements involved.—Hickok Electrical In-
strument Co,, 10514 Dupont Ave., Cleveland 8,
Ohio.

TUBE/TRANSISTOR CHECKER, model
TE-21. Rates tube quality by emission test. Re-
movable grid caps, 7 standard tube sockets, 3 mini-

RADIO-ELECTRONICS
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EACH TUBE ATTRACTIVELY BOXED & BRANDED RAD-TEL
aty. Type Price | Qty. Type Price

aty. Type Price | Qty. Type: Price

. 024 .79 [ 6AUS .87 | __6K6 .63 [___12cus .58
—1AX2 .62 | ___6AVE .41 654 .52 |__12cus 1.06
— 1B3 79| _eAwWS 90 65A7GT .99 |__ 12CcXe .54
— 1DNS .55 ] _6AX4 .66 65H7 1.02 | 12D4 .69
—_1G3 79 | _6AXS 74| 6517 .88 |__ 12DES8 .83
113 .79 | _6BA6 .50 __ 65K7GT .95 120L8 .88

_1K3 .79 __6BC5 .61 |___65L7GT .84 | _ 12DQ6 1.04
- 1R5 .77 | __eBC8 1.04 65SN7 .65 {12057 .84
155 .75 | __6BE6 .55 —B85Q7GT .94 | 12DTS .76
— 174 .72 | _6BFS 901 6T4 .99 [ 12DT7 .79
—_1Us .65|__6BF6 44 | ___6T8 .85 | __12DT8 .78
—1X2B .82|__ _eBG6 1.70 6UB .83 |__12Dws .89
____2AF4 .96 | __6BHS8 98| __ _6V6GT .54 |___12DZ6 .62
___3ALS 46} __ 6BJ6 .65 6W4 .61 12ED5 .62
— 3AUS 54| _ eBJ7 .79 _.6W6 71 |__12EG6 .62
—__3AV6 42| __ _6BK7 .85 _6X4 .41 ~12EK6 .62
- _3BCS .63} __ 6BL7 1.09 -6X8 .80 __12EL6 .50
—_3BN6 .71S| __6BN& .74 7A8 .68 |___12EZ6 .57
—_3BUSB 78| __eBQ6 1.12 TAU7 .65 __12F8 .66
____3BY6 .58 ___6BQ7 1.00|__ 7EYe .75 | __12FAS .79
—_3BZs6 .56 | __ _eBUS 70 | 7Y4 .69 | __12FM6 .50
—_3CB6 .56 | __ 6BX7 1.11 | ___BAUSB .90 |__12FR8 .97
— 3C56 .58 | __6BZs .55 _BAWS .93 | __12FXs8 .90
—3DG4 .85|__ 6BZ7 1.03 _8BQ@s .60 |__12GC6 1.06
—_3DKeé .60 | ___sC4 .45 _8CG7 .63 12J8 .84
—3DTe .54 | ___6CB6 .55 _8CM7 .70 | ____12KS .75
— 3GKS 99| _ e6CD6 1.51 _BCN7 .97 _12Ls6 .73
—3Q4 63| ___6CG7 .61 _8CSs7 .74 |__125F7 .69
354 75| ___6CG8 .80 BEBS .94 125K7GT .95
— 3v4 .63|__ 6CL8 .79 | __8FQ7 .56 | 125L7 .80
—_4BQ7 1.01|__ eCM7 .69 ___9CL8 .79 | __125N7 .67
—— 4CS6 .61 | __ 6CN7 .70 11CY7 .75 | ___125Q7GT .9°
— _4DTe .55 6CQas .92 12A4 .60 |___12u7 .62
—A4GM6 .60 [ ___6CR6 .60 _12ABS .60 {___12ve .63
— 5AMS 79| ___6CS6 .57 | —__12AC6 .55 | 12wse .71

___5ANS — 6CS57 69| ___12ADS6 57 |___12X4 47
RAD-TEL TUBE CO. NOT AFFILIATED WITH ANY
OTHER MAIL ORDER TUBE COMPANY

____SAQS 54| ___6CUS 58| _ 12AES®6 .50 | __17AX4 .67
___5ATS8 .83| ___s6CUSG 1.08 12AE7 .94 17DQ6 1.06
—_5BK7 .86 6CYS .70 12AF3 .73 18FW6 .49
— 5BQ7 101 __6CY7 71 12AF6 67 | 18FX6 .53
__ _5BR8 .83 | __6DA4 .68 12AJ6 .62 |___18FY6 .50
SCGS8 .81 6DE6 .61 12ALS .47 19AU4 .87
___5CL8 .76 | ___6DGS6 .62 12ALS8 .95 |_19BG6 1.39
—_5%CcQas .84 6DJ8 1.21|__ _12aQ5 .60 19EA8 .79
SEAS8 .80 6DK6 .59 _12ATS .50 | 1978 .85
—__BEUSB 80| __ 6DN6 1.55| __12AT7 .76 _21EX6 1.49
—__5J6 72| ___sDas 110 ____12AUS .51 | _.__25AX4 .70
578 .86 __ 6DTS 81 12AU7 .61 | ___25CS .53
—_5U4 .60 | _ 6DTs 53| __ 12AvVe .41 25CAS .59
— 5Us8 .84 __ 6DTS 94 ___ 12AV7 .82 (____25CD6 1.52
—_5Vé6 .56 | __ _6EAS8 79| 12AX4 .67 | ___25CuUs 1.11
—...5X8 .82 | __ 6EBS T3 12AX7 .63 25DN6 1.42
a —5Y3 .46 | —_6EBS 84| _12AY7 1.44 | _ 25EHS .55
[] — 6AB4 46| ___BEMS 77| _ 12AZ7 .86 2516 .57
SERVICEMEN: ; ik —6AC7 .96 |___6EM7  .82| _ 1284 88| _ sswsa .68
" THE SIGN OF -TEL" ___6AF4 1.01| __ sEUSB 79| __12BD6 .50 32ET5 .55
RAD-TEL HAS THE RELIABILITY FOR — 6AG5 70| __6EV5  .75|__12BE6 .53 | _ 3505 .51
— 6AH4 .81 | __6EWS 57| ___12BFs 60 | __ 35L6 .60
LATEST TLBE TYPES. OVER 15 YEARS —_ _6AHS6 110 | ___6EY6 151 _12BH7 7 | 35W4 .42
6AKS 95 _ 6FG7 .69|__ _12BK5 1.00 | __ 3525 .60
“Manufacturers Suggested List Price BALS .47 | __6FY8 79| 12BLB .56 | __ 36AM3 .36
7 3 — B6AMSB .78 | —_6GHS8 .80 12BQ6 1.16 [ __ 50B5 .69
PY FREEI Send For New Tube & Parts Catalog P 6AQS .53 |__ 6GKS 61| 12BR7 .74 |  socs 53
) » . 6AS5 .60 | ___6GKS 79| . 12BV? .76 __50EHS .55
¢ Send For Trouble Shooting Guide — BAT6  .49)_ 6GN8 .9a|__ 12BY7 .77 |  soLe  .e1
— GBATS .86 |.___6HE 58| _ 12BZ7 .86 | ___70L7 .97
Be your cwn TELEVISION REPAIRMAN —6AU4 85| _ 6J5GT .51|__ 12cN5 .56 |__117z3 .85
L. —_6AUG 52| __6J6 .n CR6 67 [ __ . i
The Original NOW YOU CAN &A —12 =l s
FIX YOUR OWN TV SET BOOK ~====-=--—-0RDER FORM @ MA:-LtTPDAY —————————
You can fix your own TV if you have TV Fixit AD-T e . ota
Book . . . because 80% of troubles are caused : RAD-TEL Tube Co Jubes $___
by tubes. This hook explains, illl)lllstrates mt)uble 1 Dept. RE-3 1};?{?'(5) s
and what tubes cause this trouble. Pinpoints in —_—
over 3000 fayouts by model number, position and 55 Chambers Street Postage §
AP  type tube causing trouble. $ .00 Newark 5, New Jersey Grand
No. 170 | Total $
= : — — E . H ENCLOSED IS $_ __ Please rush order.
asy to work on i Book(s) Be Your Own TV Repairman @ $1.00 ea. #170
- ' h
.BQMMé‘@ CHEATER CURD set while panel is off.. I| SE N D —__Cheater Cord 29c ea. Lots of 3 - 25¢ ea. #154
6 ft., No. 154 . . 29¢ €a. Lots of 3—25¢ ea. H Orders under $5.00 - Add $1.00 handling charge - plus postage.

[J Send FREE Tube and Parts Catalog
@ RAD-TEL TUBE cu Tv' RADIO FREE! [JSend FREE. Trouble Shooting Guide
= aND HI-FI
55 CHAMBERS STREET, NEWARK 5, NEW JERSEY A
TERMS: 25% deposit must accompany all orders, balance C.0.0. Orders under $5: ADDRESS ... .. PP e b o

add $1 handling charge plus postage. Orders over $5: plus postage. Approx. 8 tubes

per 1 Ib. Subject to prior sale. No C.0.D.’s outside continental U.S.A. CITY...
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In these times . . .

every man needs the tremendous coverage,
engineered precision, and incomparable
reliability of a hallicrafters.

Short Wave/AM

Communications Receiver
495 kc. — 31 Mc.
plus 185-420 kc.

$99.95

What you can hear: English-language news throughout the
world « Hundreds of foreign stations « Radio amateurs o
Marine and aviation communications ¢ Local broadcast and
Conelrad « Citizens band « Military channels o Voice of America
« Foreign languages « WWYV international time reports o
Continuous aviation weather o Civil and emergency frequencies

Features for best reception: Electrical bandspread for ultra-fine
tuning « BFO for code reception » Automatic Noise Limiter o
Slide-rule dial with logging scale « headphone jack e tuner
output jack for use with existing audio system e Socket

for emergency or portable use on DC.

For complete specifications 6 // o / }
wietor. f2@llicraffers
Dept. 15-C 5th & Kostner Aves., Chicago 24, Il

. . . where the new ideas in communications are born.

Export: Commercial Department, Hallicrafters
Canada: Gould Sales Company, Montreal, P.Q.

$X-110 Communications Re-
ceiver $169.95 « Four bands:
AM plus 1.6 - 34 Mc. short
wave ¢ Electrical band-
spread » Dial calibrated for
amateur bands e Antenna
trimmer, ““S"" meter ¢ Crys-
tal filter, BFO, ANL e 7
tubes plus rectifier.

S-120 Communications Re-
ceiver $69.95  Short wave
1.6 - 30 Mc. plus AM in four
bands e Electrical band-
spread e Headset jack e
BFO for code e Built-in ¥
speaker » SWL whip anten-
na included.

LA (3 @i g CONVERT TO COLOR TV

COLORDAPTOR—A simple 10-
$ 95 MA“- ORDER_ ONLY tube circuit and rotating color
Either prepay repair charge

wheel converts any size B &

VHF plus $1.00 for return postage, TV to receive compatible color.
or insurance and handling on s
UHNF each unit; or request C.0.D. COLORDAPTOR — Easily at-

tached to any TV set, does not
affect normal operation, often
built from parts experimenters
have on hand, BRILLIANT
COLOR!

shipment at the repair cha
(U/V COMB. $13.50) plus$l_50eacﬁ unit. rge

POSITIVELY NO EXTRAS—ALL MAKES—$6.95 for
single tuner($13.50 for U/V combination) 6 months

warranty. Tuner must be complete and accompan- Complete booklet—ugives theory of opera- s 95

ied by all damaged parts. Give full details of com- tion, all construction dﬂﬂllsv schemahc,

plaint and channels used. Send with correct type. and sample color filters...

tested tubes. R I acc ies;

brackets?kfmibs,iﬂ?ve Sl CECESOHIERE (sbier Essential Parts Kit— ] 9 95
Includes all special parts—coils, dci|ay

line, crystal, color filters. Add

A\AL JUNER RENUSING | | for sets over 16",

2401 W. Ardmore Ave. |
_Chicago 45, lllinois COLORDAPTOR Mnente Park. Callr.

www. americanradiohistorv.com

ature tube socket. transistor sockets, pilot-lamp re-
ceptacles. Binding-post terminals. 10 positive-ac-
tion lever switches check individual elements for
shorts, leakage, opens. Filament adjustment switch
provides 6.3-110 volts in 14 steps. Variable line-
voltage pot, large test meter, illuminated anti-
backlash gear-driven roll chart. Optional adapters
test 90° and 110° TV tubes. For 105-125-vac op-
eration, uses fused transformer circuit.—Lafayette
Radio Electronies Corp., 111 Jericho Turnpike,
Syosset, N. Y.

SINE-SQUARE WAVE GEN, Model TE-22.
Factory wired and aligned, makes square wave
tests of audio amplifiers, TV audio circuit tests,
checks frequency response. Frequency range: sine,

\nwa

20 cycles—200 ke in 4 bands; square wave range
20—25 kc. Etched circular dial. Frequency re-
sponse = 1.5 db, 20 cycles, 200 Kc. Variable attenu-
ator. High output voltage 7 volts max. across
1-megohm load.—Lafayette Radio Electronics
Corp., 111 Jericho Turnpike, Syosset, N. Y.

DC MILLIAMMETER, model 1702. Self-
shielding, deep core construction with spring-
mounted sapphire jewels, hardened-steel pivots.
Temperature-compensated 15°C-35°C. Hand-

stepped, hand-drawn, white-enameled dial with
mirror segment. Tubular aluminum knife-edge
pointer. Full-scale ranges: 1.5, 3, 7.5, 15, 30, 75,
150, 300, 750 and 1,500 ma. Accuracy 0.5% full
scale in horizontal position at 25°C. Max. loss 50—
150 mv. Dielectric test 3,000 volts rms. Magnetic
damping. External zero adjuster.—Simpson Elec-
tric Co., 5200 W. Kinzie St., Chicago 44, 111

12-IN. 3-WAY SPEAKER, model KN-830. 2
built-in crossovers. 13 oz ceramic magnet. Die-cast
frame, Fiberglas coil form. long-throw coil design.

Decoupled bass cone, compression type vhf driver,
frequency level control. 5% in. deep. 9% Ib. Free-
air resonance 60 cycles; frequency response 40—
18,000 cycles; power capacity 20 watts music pow-
er. 2-in. voice coil, impedance 8 ohms.—Allied Ra-
dio Corp., 100 N. Western Ave., Chicago 80, il
3-WAY SPEAKER SYSTEM, model HFS-6.
Wall or shelf-mounting, hardware supplied. Range

to 20,000 cycles. 10-inch woofer with lmpregnaled
cloth bellows suspension, %-lb ceramic magnet.

RADIO-ELECTRONICS
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Frec-air resonance 30 cycles. Ducted port enclo-
sure. 8-in closed-back mid-range speaker with high
internal damping cone. Dome radiator ultra-tweet-
er, coil-capacitor crossover at 600 cycles, bridging
capacitor crossover at 4.000 cycles. Brilliance con-
trol for (weeter. Impedance 8 ohms, power-han-
dling capacity 25 watts.—EICO Electronic Instru-
ment Co., Inc., 33-00 Northern Blvd., Long Island
City I, N. Y.

LOUDSPEAKER SYSTEMS, j0del ADC-14,
(illus.) 25 x 13 x 124 in., response 38-20,000 cy-
cles: model ADC-16, 27V2 x 17 x 12% in., 30-
20.000 cycles; model ADC-18, 40 x 17 x 12V2 in.,
20-20,000 cycles. Rectangular woofer employs 9-1b

ceramic magnet for high flux density and expanded
plastic cone. Treble unit uses light 12-in. Mylar
diaphragm. Speaker stand ADC-§5! for models
ADC-i4 and ADC-16.—Audio Dynamics Corp.,
Pickett District Rd., New Millord, Conn.
MULTI-PURPOSE BAFFLE, model WD §
DS, Little General. For 5-inch speakers. Wall or
desk mounting, in or outdoors, with or without
5-inch speaker. Accommodates small electronic cir-

cuits. Converts to intercom, amphficr—speaker com-
bo. code practice set or remote speaker with vol-
ume control. High-impact. easy-drill Stvron.—
Fourjay Industries, 2801 Ontario Ave., Dayton 14,
Ohio.

2 ELECTRIC
POWER OUTLETS

PLUS TV-FM
SIGNAL OUTLETS

Winegard now offers a complete line
of TV-FM wall outlets with plug. They
are available with 117V AC electric
power connections plus a TV-FM sig-
nal connection in various combinations.
Or they can be bought as single TV-
FM outlets, with or without rotor con-

There’s an extra bonus of quality and performance in every Winegard product.

FITS STANDARD WALL BOX

RETRACTILE CARTRIDGE ASSEMBLY,
Gard-a-Muatic. Model 399/A4 for use with Garrard
Type A turmiable, model M99/AT6 with Garrard
AT6 turntable. Tracks at 2-2% grams. When pres-
sure exceeds 3 grams, cartridge retracts into head
without increase in tracking force. Response 20—

20,000 cycles; output voltage 6 mv per channel.
Channel separation 22.5 db at 1.000 cycles, recom-
mended load impedance 47.000 ohms. Compliance
20.0 x 108 ¢cm per dyne. Inductance 600 mh, dc
resistance 750 ohms, stylus .0007-in. diamond.—
Shure Bros., Inc., 222 Hartrey Ave. Evanston. 1.

MINIATURE MICROPHONE. model CASA.
1 x 250 x .100 inch, 0.75 gram. Lead zirconate
clement stable under temperatures 20°F (o 200°F,
Printed-circuit  output  connections. Frequency

range 50-5,000 cycles, output level —73 db re-
ferrcd 1 v/microbar, open circuit. Impedance
equivalent to 400 pf.-—Shure Bros., Inc., 222 Hart-
rey Ave., Evanston, IIL

TRANSISTORIZED COMPRESSOR KIT,
model SE-101K Audio Ram. Combination mike.
preamp and speech compressor and clipper. 12-db
compression. 4 semiconductors, “built-out” modu-
lation transformer. In-out switch. Power (2 ma at
9 v) from transceiver. Use with any CB unit, fixed
or mobile, not using carbon mike. Heavy-duty

r i
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e
g
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SINGLE TV-FM
SIGNAL
OQUTLET

TV-FM SIGNAL
OUTLET WITH

nection. All Winegard TV-FM outlets
are “fast connect”, require no wire
stripping—are available for both 75 and
300 ohm hook-up. Provides isolation
between sets preventing set interaction.

On your next home TV-FM system,
try Winegard signal outlets.

www americanradiohistorv com

NEW! Winegard TV-
FM Signal Outlets!

Look better, offer greater convenience
and versatility—Easy to install!

ROTOR CONNECTION

Fill in coupon for a FREE One Year Sub-
scription to OLSON ELECTRONICS Fan-
tastic
of LOW, LOW. DISCOUNT PRICES on
Brand Name Speakers,
Tools.

thousands
Credit plan available.

NAME
ADDRESS.
ary_

If you have a friend interested in electronics
send his name and address for a FREE sub-
scription also.

OLSON ELECTRONICS, INC.

739 5. Forge St., Akron 8, Ohio

Bargain Packed Catalog — Unheard

Changers, Tubes,
Stereo  Amps, Tuners and
of other Electronic Bargains.,

Hi-Fi’s,

— — ZONE___STATE.

6F 1€

=
Es

o

Nylon plug has no-strip wire con-
nection — loosen screws, insert
twin-lead and tighten. Can’t pull
out. Prongs are spaced so it is
impossible to plug into AC out-
lets by mistake.

At your distributor or
write for spec. sheets and prices.

Winegard

ANTENNA SYSTEMS
3013-3A Kirkwood * Burlington, lowa
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RADAR TECHNICIANS

Advance through challenging long-range assign-
ments immediately available in the SAGE program.

Burroughs Corporation
MILITARY FIELD SERVICE DIVISION

Qualified applicants must have 1 year formal electronic train-
ing, plus a minimum of 4 years’ experience in radar or com-
puter field. Men with experience in the SAGE program and/or
FD radar, such as FPS-26, FPS-35 especially desirable.

® Good Starting Salaries ® Credit Union Membership
e Advancement Opportunities ® Sick Leave Benefits
e FExcellent Insurance & Retirement Plan ® Educational Assistance

Please send resume, including salary requirements, to Mr. J. W. Woodruff, Depart-
ment 1032, Burroughs Drive, Radnor, Pennsylvania (o Philadelphia suburb).

Burroughs
Corporation

An equal opportunity employer

Burroughe

HI-FI COMPONENTS § WANT BACK ISSUES?
TAPE RECORDERS l Back numbers of most issues of RADIO
SLEEP LEARN KITS ELECTRONICS are available upon request.

| This yvear's issues ......... .... 50¢
Low cost, high quality recording Last year's issues .......... cooooon T3
tape, in boxes or cans. Previous vear

FREE 1963 CATALOG viaximum ... ... e a e $1.00

DRESSNER
Ry 1523 JERICHO TPKE.

R |
e NEW HYDE ParK 17, N.Y. | |

MERITAPE

154 West 14th Street, New York 11, N.Y.

1

.
L . L
3 ’(‘:‘e:”l“’f:’ e : GREGORY ELECTRONICS
. afelegr 4 o ‘ EARLY SPRING
L
L ] L
P e ' lsPEcIALS !
: ) D - :\ SsssEsEsscEmEEEEEEEEEEEEES
: . : | MOTOROLA 150-170mc
° 1 ° FMTRU41V
: AR o)l ° : Front or rear mount. 10 watts. Complete
° AR D ° with al! accessories less crystals and
: : antenna.
[ ] ®
® * L
s - e B\ ™ M
% A complete catalog of specialized in-9 GE 450-470mc
e dustrial Electronic TUBES and COM-e

4ES14A 6/12v, less accessories $95

MOTOROLA 450-470mc
:and Experimenters. ® T44A12V, less accessories

SPONENTS . . . featwring Barry Elec- g
:tronics savings to Industry, Servicemen:

[ ]
@ We'll also purchase your equipment and unused tubes. g

Cables, control head, speaker

® Send detalls: e and microphone ..

° 5]2 BROADWAY,:‘ IR E NN N NENENENENNNNNNNNNNNRNNNNLE.]
: NEW YORK 12, e Tremendous Selections and Savings!

pd NEW YORK o ‘ GUARANTEED RECONDITIONED

° P FM 2-WAY MOBILE RADIOS

. | G-E, RCA, Motorola and Others!
12 YEARS OF BUYERS CONFIDENCE Low, High and UHF Bands

Write for New 1963 Catalog
WAlker 5-7000°

AREA CODE 212 : -----WE BUY FOR CASH!I---I

TWX: 571-0484 ¢ Late model 2-way radio equipment. State
[ ]

price, condition, quality.
® and add my name to your mailing list.

® (RE-3) : G R E G 0 R Y - GREGORY 2.
N < iause e TV sa s a1 4Ty o Tl ELECTRONICS
O CHMRETS, ALl sV | AP S, . CORPORATION --crmonrcn.

°

® AUATEss ae o rmmbibbalre ot Lwy o b berired e S« - ° 112 Route 46 Saddle Brook, N.).
® 4

:City ..................................... State ® RRonelik 37550

84

@ I’lease send me a coby of the new 1963 *Greensheet ®
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printed-circuit board. Unit 2% x 2% x 4 in—
Stoner Flectronics, Box 7388, Alia Loma, Calif.
MULTIPLEX, AM-FM TUNER, model KN-
170. Stereo FM indicator light, afc. AM circuit:
built-in ferrite-rod antenna. line-cord antenna for
FM. FM section: IHFM sensitivity 4 pv for 30-db
quieting; response = 1% db, 30-20,000 cycles. Lf.
bandwidth 180 ke, channel separation 25 db. Har-
monic distortion 0.3% on signal over 20 uv; hum

and noisc 50 db down. AM section: Sensitivity 6
uv for 10-db signal/noise ratio; hum and noise 50
db down. 110-120 volts, 60 cycles ac.—Allied Ra-
dio Corp., 100 N. Western Ave., Chicago 80, III.

ORBIT ACTION STEREO CERAMIC CAR-
TRIDGES. Model U-8: .0007 and .003 sapphire
styli. Model U-9: .0007 diamond and .003 sap-

phire styli. Replace ceramic cartridges. Dual styli
for stereo, monaural, 78’s. Orbit action reduces
mass of playing needle. Snap-in mounting bracket.
Compliance 4 gcm per dyne, tracking force 2
grams. 4-terminal lead connection with jumper for
3-terminal installations.—Euphonics Corp., Guay-
nabo, Puerto Rico, U. 8. A,

STEREO TAPE DECK, model KN-4400. 13 x

13 X 6% in., 2 speeds. 4-track stereo and mono-
phonic tape facilities. Laminated 4-track record/

play head and double-gap erase head. Built-in
stereo record/play preamp includes dual VU me-
ters. Built-in multiplex subcarrier filter. Sliding
lever selects rewind, stop, record/play, fast for-
ward. Pushbutton speed changer, digital counter.
Inputs: microphone/tape head 1 and 2. high level
1 and 2. Vertical or horizontal mounting, needs
12V2-inch square cutout. Standard 110-125-volt 60-
cycle ac. Frequency response # 3 db, 50-15,000 cy-
cles at 74 ips; = 3.5 db, 50-10,000 cycles at 3%
ips. Signai-to-noise ratio 50 db. Flutter and wow
less than 0.2% rms. Hum and noise 50 db below
peak recording level. Bias oscillator frequency 80
kc. Maximum reel size 7 in.—Allied Radio Corp.,
100 N. Western Ave.. Chicago 80, T11.

TRANSISTOR STEREQO AMP, model AAW-
21. Music power output 35 watts/8-ohm load. Re-
sponse = 1 db 13 cycles to 25 kc at rated output,
+ 3 db 8 cycles to 40 kc rated output, harmonic
distortion 1% at 20 cycles. IM distortion 1% at
60 and 6,000 cycles mixed 4:1. Hum and noise (be-
low rated output): Tape head, 40 db; mag phono,
45 db; auxiliary inputs 60 db; tape monitor, 70 db.
Channel separation 40 db min. at 20 kc. Input sen-

RADIO-ELECTRONICS
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per channel, 8-ohm
tuner 0.25

sitivity for 35 watts output
load: tape head 2 mv; mag phono 3 mv;

vi FM stereo 0.25 v; aux 0.25 v; tape monitor 0.90

v. Input impedance: tape head 60,000 ohms; mag
phono 30,000 ohms; tuner 100,000 ohms; FM stereo
100,600 ohms; aux 100,000 ohms, tape monitor 47,-
000 ohms. Outputs: 4-, 8-, 16-ohm and low-imped-
ance tape recorder outputs. 5-position dual con-
centric selector, 5-position mode switch. 28 transis-
tors, 10 diodes. Power requirements 105-125 volts,
50-60 cycles ac. Kit model AA-21.—Heath Co.,
Benton Harbor, Mich.

STEREO AMP/PREAMP, model VC-50.
Electron-eye indicator balances left and right chan-

nels. Power output 50 watts, peak power 80 watts.
Frequency response =1 db 30-30,000 cycles at
rated output. Loudness compensation =+ 15 db at
tow-level listening. Channel separation 45 db. Qut-
puts: speakers 1 and 2: 4, 8, 16. 32 ohms: binaural,
600 ohms.—Vidaire Electronics Manufacturing
Corp., 365 Babylon Turnpike, Roosevelt, N. Y.
STEREO MULTIPLEX TUNER KIT, mode!
ST-55MX. Dual limiters, Foster-Seeley discrimina-
tor, grounded-grid rf stage. Separation 30 db. Full-
wave power supply, electrostatically shielded pow-
er transformer, 12 tubes including rectifier, EM84

tuning indicator. Tuning range 88-108 mc; sensi-
tivity 2 pv for 30-db quieting. Harmonic distortion
1% from 20 cycles to 20 kc¢; bandwidth over 200
ke, 117 volts 50/60 cycles ac. Fully prealigned

multiplex circuitry and complete FM circuitry on |

one printed-circuit board.—Paco Electronics Co.,
Inc., 70-31 84th St., Glendale 27, N. Y.

FM STEREO TUNER KIT, LT-110. Tuner in
kit form includes manufacturer’s Sonic Monitor

tonal stereo indicator. Parts mounted on part-
charts in order used.—H. H. Scott, Inc., Dept. P
111 Powdermill Rd., Maynard, Mass.

Q-G AUDIO RECEPTACLES. 3-contact, fe-
male type for panel mounting. Ground circuit auto-
matically completed when mating connector en-
gaged. Circuit contact grounded to housing by

(Continued on page 90)
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AMAZING OFFER

RADIO & TV SERVICE DATA

Your best, complete source for all
needed RADIO and TV d)agrams
and servicing data. Most amazing
values. Only $2.50 and $3 per giant
volume. Cover all important makes,
models of all periods. Use this en.
tire ad as your no-risk order form,

r=—-——-NO-RISK ORDER COUPON — — — —
TELEVISION SERVICE MANUALS |

Supreme TV manuals are best for faster, easier TV I
repairs. Lowest priced. Factory data on practically all
sets. Complete circuits, all needed alignment facts,
wiring board views, waveforms, voliages. production
changes, and double page schematics. Only $3 per
large annual manual. Check volumes wanted, send
entire advertisement as your order form.

Additional 1962 Tv, $3.
1961 TV Manual, $3. 0 1960 TV Manual. $3.
Additional 1959 TV, 3, O Early 1959 TV, $3.
1958 TV Manual, $3. O Additional 1957 TV, $3.
Early 1957 Television, $3, [ 1956 TV Manual, $3.
J Additional 1955 Tv, $3. T Early 1955 TV, S$3.

1954 TV, $3. 1953 TV, $3. 1952 TV, s$3.
n 1951 TV, $3. Master Index to all Manuals, 25¢

RADIO DIAGRAM MANUALS

O Early 1962 TV, $3.

I

I

|

|

|

|

|

|

|

|

I

|

: Here are low-priced radio manuals that simplify
repairing. Cover everything from mniost recent 1963
I radios to pre-war oli-timers: home radios. stereo,
combinations, transistor Portables,
' FM. and auto sets. Large sche-
I matics, all needed alignment facts, $
' printed hoards, voltages, dial
stringing, hints. Volumes are big,
I 8% x 117, about 190 pages, each.
|
!
|
|
I

I

I

I

|

I

I

|

0 1963, [0 1962, O 1961, [J 1960, [J 1959, (1 1958,
i 1957, 1956, [ 1955, 1954, 1953, [0 1952,
0 19s1, 19S50, 1949, (1 1948, 1947, 7 1946,
01942, [J 1941, 0 1940, [J 1926-38 EACH, $2. 50

SUPREME PUBLICATIONS

1760 Balsam Road Highland Park, ILL.

Rush today TV and Radio manuals checked in I
no-risk order form of this ad. Send postpaid, I am
enclosing full price. You guarantee my complete |
satisfaction or my money back. |
Name : S==——ry S ~ |
Address: I
City : ___ State: I

1ot vins R 9 s R AL el

SELF- SERVICE
!WTU@: TESTER
.

NE

service .
any tube

Model 202-LB

MODERN EYE-STOPPING TESTERS ..
in PERFORMANCE . ..

Here is everything you want in self-service tube testers at
down-to-earth prices. MORE VERSATILITY—Tests emission,
shorts and gas of over 1200 tube types including the very
latest NUVISTORS, NOVARS, COMPACTRONS, etc..
tests fuses, pilot nghts 6 and 12 volt auto rad|o wbrators, all
type batternes under load. SMARTER LOOKING—Modern cabi-
net design finished in a rich green and white color combina-
tion with gold trim.
attract do-it-yourself customers as never before and sell tubes
in a big way. MORE QUALITY FEATURES—Completely self-
-Only two easy-to-use controls are required to test l

tube types
they are mtroduced
its handsome appearance

QUALITY.

. Eye-stoppers in any

. Easy-to-read quick flip tube charts list over 1200

. Engineered to accommodate new tube types as !
. Etched aluminum panel always retains Model 203-LB
.63 phosphor-bronze beryllium
tube sockets assure posmve contacts and long life.

Slightly higher in the West

MERCURY ELECTRONICS CORPORATION, 111 RoOSEVELT AVENUE, MINEOLA, NEW YORK

SELF-SERVICE TUBE TESTERS _}
are BIG INCOME PRODUCERS

.TOPS
.. and VALUE

location — will

(Lo-Boy Floor Model) $18450 Dealer Net
Dealer Net Replace old self-service tube testers with Mercury testers and
Model 202-C spark-up your present locations...place them in new loca- Model 203-C
(Counter Medel 512995 tions and be assured of the greatest profit results. (Deluxe Counter Model) $16695
Dealer Net Dealer Net

SELF . stn'nc:
TUBE TESTER

'-:—u-q.w-nnms..,

. Also

(Deluxe Lo-Boy Floor Model)

$25450
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RCA Training

Can Be The Smartest Investment
You Ever Made!

—
—— o
'Anbiﬂa.:a.:‘
it

- —— “ﬁ ————
e b b
. —F SR

If you’re considering a future in
electronics, investigate the courses
offered by RCA Institutes Home
Study School. In the rapidly
expanding world of electronics,
good basic training in Electronic
Theory and Practice is most im-
portant. And you can be sure of

the very finest when you enroll at
RCA Institutes.

Founded in 1909, RCA Institutes
is one of the largest technical
schools in the United States de-

86

voted exclusively to electronics.
The very name “RCA” means de-
pendability, integrity and scien-
tific advance.

The courses offered by RCA In-
stitutes are many and varied. A
complete program of integrated
courses for beginners and ad-
vanced students is available.
They include: Electronic Funda-
mentals, Transistors, Television
Servicing, Color Television, Elec-
tronics for Automation. Each one

www . americanradiohistorv.com

is especially tailored to your
needs, designed to prepare you
for a profitable future in the ever-
expanding world of electronics.
And once you become an RCA
Institutes graduate, you are as-
sured of top recognition by lead-
ing companies everywhere.

Investigate the superb facilities
for technical instruction at the
RCA Institutes today. It can be
the smartest move you ever made.

RADIO-ELECTRONICS
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HOME STUDY COURSES

in Electronic Fundamentals - TV Servicing » Color TV
Communications Electronics « Automation Electronics
Computer Progra,nunino' « Transistors + Electronic Draf Ling

Voluntary Tuition Plan. All RCA
Institutes Home Study courses are
available under the Voluntary Tuition
Plan. This plan affords you the most
economical possible method of home
study training. You pay for lessons
only as you order them. If, for any
reason, you should wish to interrupt
your training, you can do so and you
will not owe a cent until you resume
the course. No other obligations! No
installment payments required.

RCA Personal Instruction. With
RCA Home Study training you set
your own pace in keeping with your
own ability, finances, and time.RCA
Institutes allows you ample time to
complete the course. Your lesson as-
signments 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. You get a com-
plete training package throughout the
entire course.

You Get Prime Quality Equip-
ment. All kits furnished with the
course are complete in every respect,
and the equipment is top grade. You
keep all the equipment furnished to
you for actual use on the job...and
you never have to take apart one piece
to build another.

RESIDENT
SCHOOLS

in Los Angeles and
New York City—
You can study
electronics in the
city of your choice.

No Previous Technical Training
Required For Admission. You
Are Eligible Even If You Haven’t
Completed High School. RCA In-
stitutes Resident Schools in Los An-
geles and New York City offer training
that will prepare you to work in re-
warding positions on research and pro-
duction projects in fields such as auto-
mation, transistors, communications,
technical writing, television, compu-
ters, and other industrial and ad-
vanced electronics applications. If you
did not complete high school, RCA

will prepare you for such training with

SEND POSTCARD FOR FREE
ILLUSTRATED BOOK TODAY!
SPECIFY HOME STUDY OR
NEW YORK OR LOS ANGELES
RESIDENT SCHOOL

courses specially designed to provide
the basic math and physics required
for a career in electronics.

Free Placement Service. RCA In-
stitutes graduates are now employed
in important jobs at military installa-
tions with important companies such
as IBM, Bell Telephone Labs, General
Electric, RCA, and in radio and TV
stations all over the country. Many
other graduates have opened their own
businesses. A recent New York Resi-
dent School class had 93% of the grad-
uates who used the FREE Placement
Service accepted by important elec-
tronics companies . .. and had their
jobs waiting for them on the day they
graduated !

Coeducational Day and Evening
Courses. Day and Evening Courses
are available at Resident Schools in
New York City and Los Angeles. You
can prepare for a career in electronics
while continuing your normal. full-
time or part-time employment. Regu-
lar classes start four times each year.

3 NEW LOCATIONS

In addition to RCA Institutes Inc.
courses, Radio Corporation of America
offers a limited selection of basic Resi-
dent School Courses in Electronics at
three new locations ... Chicago, Phila-
delphia, and Cherry Hill, N. J., (near
Camden). For complete information,
write the city of your preference next to
your name on the attached postcard.

RCA INSTITUTES, INC. pepr. RE-33 A SERVICE OF RADIO CORPORATION OF AMERICA, 350 WEST 4TH ST., NEW YORK 14, N. Y.
PACIFIC ELECTRIC BLDG., 610 5. MAIN ST., LOS ANGELES 14, CALIF.
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_ 18

the new 1963 Master
helps engineers,
servicemen, buyers,
hobbysts

9

g Saves ‘“shopping” and buying time—
truly an electronics supermarket, describes
and illustrates 185,000 products made by
more than 300 manufacturers. You can pur-
chase direct from its pages.

:ZJ Aids in selecting the best product —
comparison of specs, features, prices of
many makes of similar type products is
simplified.

‘@ Leads to extra service income — in
addition to radio-TV products, The MASTER
details thousands of products for profitable
hi-fi. sound and industrial servicing.

4 Includes new servicing items — sub-
miniature and printed circuit components,
color TV and hi-fi test instruments.

”53 Guides hams in selecting best equip-
ment to get the most out of their hobby —
shows latest SSB, mobile and CB gear.

@ Spells better kit building — contains
thousands of useful items not contained
in smaller, incomplete catalogs.

Short-cuts delivery time — products
shown in The MASTER are available from
local distributors — just a phone call away.

@ Saves design time — the product
you are looking for is illustrated and com-
pletely described with specs and prices.

@ Cuts production costs—widest selec-
tion helps you locate standard items that
meet requirements. Eliminates need to
order a custom item.

m@Locates the product you want in

seconds — 32 product sections thoroughly
indexed make world’s biggest electronic
catalog also easiest to use.

Simplifies foreign tube substitutions
— NEW Foreign Tube Interchangeability
Guide cross-references virtually all foreign
tubes to their American types.

—

The . |

”'“lsTER [ f NEW
S 1963
EDITION

1680 pages...get your
copy today from your
distributor, only $3.95

RE-3 In Canada $4.95

The Radio-Electronic- MASTER
645 Stewart Ave. ¢ Garden City, N. Y.
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(Continued from page 85)
jumper wire between selected contact and ground
terminal. Part No. C3F, round flanged type, mounts
with 3 screws. Part No. D3F, reclangular, mounts
with 2 scews.—Switchcraft, Inc., 5555 N. Elston
Ave., Chicago 30, Ill.,

FLEXIBLE Y-ADAPTER, Par. No. 330H.
3-pin Hirschmann type plug, connected to 2 color-

coded phono jacks. Adapter plug inserts in input

| or output socket of Norelco, Grundig, Uher, Kort-

ing tape recorders. American-made recorder acces-
sories plugged into phono jacks. No soldering. wir-
ing or tools.—Switcheraft, Inc., 5555 N. Elston
Ave., Chicago 30, Ill.

DATE-TIME MONITOR. Solid-state modular
device for telegraph communications and control
systems. Time record of message transmission,
reads out dates in month, day, 2400 hour “real
time”. Pulse-delay circuit inhibits minute count to

e

&9 -

change ‘‘on command’ when data is being seri-
alized from external parallel to serial converter.
Power 105-125 vac at 50-60 cycles, 15 watts. Pan-

| el-mounted in standard 19-inch rack, 7 inches high.

Operating temperature range 0°C to + 50°C.—
Communications Div., Elgin National Watch Co.,
366 Bluff City Blvd., Elgin, 111,

STEERABRLE PARABOLIC ANTENNAS.
For telemetry applications in 12-, 14-, 15-, 16-, 18-,

19-, 24-, 28-, 30-, 32-ft diameters. Choice of feeds
and frequency ranges. Servo-controlled systems ro-
tate through 360° and 180° in azimuth and eleva-
tion planes, respectively. Remote-control panel pro-
vides accuracies .05 in. azimuth, 0.10 in. elevation.
Standard feeds: circular polarized helical driver for
940-960-mc band, conical helix driver for broad-

band application at 136-378 mc. Reflectors welded
aluminum-frame sections with aluminum-mesh re-
flective surface.—TACOQ, Technical Appliance
Corp., Sherburne, N. Y.

MICROWAVE REFLECTORS. Made of alu-
minum interlocking extrusions. 6x 8, 8 x 12, 10 x 15

ft; 140, 280, 438 1bs. respectively. May be shipped
knocked down for snap-together assembly.—Rohn
Manufacturing Co., Box 2000, Peoria, 11 END

All specifications are from
manufacturers’ data

SEE
THE NEW
ELECTRONIC
WIZARDRY

at

International

dmission:
GAMISSION: \1INIMUM AGE: 18

(formerly the IRE Show)

y
I-triIPLE-E’-
Convention
and Exhibition in New York

MARCH 25, 26, 27,28

The COLISEUM at Columbus Circle
& The WALDORF ASTORIA HOTEIL

MEMBERS $1.00; NON-MEMBERS $3.00

SHOW

WANT
TO
SELL??

Buy?
Trade?
Find out?

RADIO-ELECTRONICS
CLASSIFIED ADS

can bring you results. On-

ly 55¢ a word—minimum
| 10 words. Send copy with
check or money crder
| to RADIO-ELECTRONICS
154 W. 14th St, New
| York 11, N. Y.

www.americanradiohistorv.com
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TECHNICIANS

TSADV Hits Service Plans

The Television Service Association
of Delaware Valley is maintaining its op-
position to manufacturers’ factory serv-
ice programs. Despite protests from
service technicians and
“. . . we find ourselves in the midst of a
mad whirl of price precedents—service
and repair in the home for 90 days for
$6, $4.95, $4.50 and $3.50 . . . re-
pairs of portable televisions brought into
the shop . . . are being rendered for as
low as $2 . . .”

TSADYV charges that these “ridicu-
lous and fantastic” prices were concoc-
ted as sales gimmicks by “some white-
collar officials, who probably never even
sec the inside of a set.”

The association finds further cause
for complaint in manufacturers’ cost-
cutting, resulting “in a product of ques-
tionable quality.” As a result, TSADV
says, “A method had to be devised to
cover their mistakes and save their
brand names.” The outcome was the
cut-rate service program, which, ac-
cording to TSADV, is no solution, since
the merchandise continues to be poor,
and now the service technician is forced

to provide adjustments at impossibly |

low rates.

The statement closes by saying,
“These practices must be fought con-
tinuously and with determination if the
independent service industry is to sur-
vive.”

KCTSA Upgrades
Seattle Service

Working closely with the Better
Business Bureau, the King County Tele-
vision Service Association, Inc. has
worked to upgrade television service in
the Seattle-King County area. Accord-
ing to James O. Humphrey, the asso-
ciation’s public information director,
there is a big job in public relations to
be accomplished for the television serv-
ice industry because of “scare” articles
in national magazines.

By working with the Better Busi-
ness Bureau, the King County Televi-
sion Service Association has assisted in
prosecuting cases where complaints
were justified, and has also cleared up
many misunderstandings which had re-
sulted in unjustified complaints.

In a recent case, a TV technician
in Seattle was charged with attempted
petit larceny for having installed only
one new tube rather than the three his

MARCH, 1963

1963 CATALOG
“BEST BUY" KITS

and Electronic Equipment from

associations, |

5-Inch Wide Band
Oscilloscope Kit

For black-white, col-
or, AM-FM and elec-
tronic applications.
High intensity trace.
Extremely atable
sync. Advanced de-
sign. Kit: $89.50
Assembled:$139.50

Transistor

Radio Kit

Superb tone and sen-
sitivity. No delicate
printed circuits. At-
tractive, durable
case. All U.S. made
parts. Kit: $25.50

CONAR

et your
11363 CATALOG

CONAR

It’s full of exciting new electronic kits of
highest quality. Many items available in
both kit or assembled form. Home entertainment items that make perfect
family gifts or test instruments for the technician who appreciates quality
and high performance. Tools, too, to make your work easier, faster. And
you’ll like the reasonable prices and convenient payment plans which
make CONAR Kits easy to own. Mail coupon for new 1963 Catalog now.

Mail this Coupon

Send me your new 1963 CONAR KIT CATALOG

CONAR
GUARANTEE 3939 Wisconsin Ave., N.W.
Partsand perform- Washington 16, D.C.
ance guaranteed

FREE

FROM

“"Custom 70"
TV Set Kit

Excellent sensitiv-
ity. Transformer
power supply; 3
stages of IF. In-
cludes cabinet, 197
tube — everything,
NOT a portable.
Kit: $135.00

Vacuum Tube
Voit Meter Kit
(6-Inch Meter)
RMS and p. to p.
scale. Input imped.

12.2 megs. Profes-
sional performance.
Kit: $31.95

Assembled: $44,95

division of
NATIONAL RADIO INSTITUTE

CC-3C

|
|
|
by NRI — nearly i
|
|
|
1

N
! 50 years of pio- ame
neering in Elec- Address
tronics.
! City.

—— S w——— i)

TELL YOUR

FRIENDS ABOUT{iS

LI

_‘-_\et“ 0“.\(-5

FAST SHIPMENTS

RECORDERS * TAPES

COMPONENTS < KITS

® BEST-BY-COMPARISON PRICES
| \cl;gg ® FACTORY SEALED CARTONS

SEND FOR "“QUOTES"” ON PACKAGE
STORE @ pepis AND SAVE MORE

WRITE FOR MONTHLY SPECIALS

CARSTON Studin
125-R East 88 St., New York 28, N. Y.

wwWw_americanradiohistorv com

O AUD] unlimited

Specializes in SAVING YOU MONEY

» FACTORY FRESH COMPONENTS

» LOWEST POSSIBLE QUOTATIONS

» FAST DELIVERY
We are FRANCHISED for most HI-Fl lines.
Orders SHIPPED PROMPTLY from our large
stock. RECORDING TAPE at LOWEST PRICES.
FREE STEREO CATALOG

715-R 2nd Ave., near 5
38th. New York 16. N. Y. KT TR1 e
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By far the BEST VALUE obtainable in
either wired or kit form . .. compare and
youw'll agree “THE BEST BUY IS EMC.”

EMC Model — 211 Tube Tester —
priced, domestic made tube tester on the market It is

The smallest, lowest

completely flexible and obsolescent proof. It checks
each section of multi-purpose tubes separately, checks
all octal, loctal, 9 prong and miniature tubes for shorts,
leakages, opens, intermittents as well as for quality.
Quality is indicated directly on a two color meter dia!
using the standard emission test. Comes complete with
instructions and tube charts in ring bound manual.
Size 6%” X 5Va” x 214" deep. Shlppmg welght 3| ]bs
Wired ... $22.90 Kit . . $14.90

- .. § 450

EMC Model 109 — Voiometer— Features 20,000 OHMS
volts DC sensitivity and 10,000 OHMS per voIt AC sen-
sitivity. Uses a 4Y2, 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.
Model 109 — With carrying strap, Weight 2 Ibs. 5 o0zs.;
Size: 5Y4” x 6%” X 27/8 D .. $26.95
Model 109K — K|t Form

19.25
7.95

EMC Model 1074 — Peak to Peak Vacuum Tube Volt-
Ohm Capacity Meter — 6” meter cannot burn out —
entirely electronic. Measures peak to peak AC voltages
to 2800 voits 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 DC

volts to 1000 volts in 6 ranges. Input resistance to
16.5 megs. Wired .. $51.40 Kit o

Yes, tell me more, send me FREE 2 detailey
catalog of the Complete EMC Line. Dept RE-363
NAME

Electromc Measurements Corp,
625 B'way, New York 12, N. Y.

EX. Dept., Pan-Mar Corp., 1270 B'way, New York 1, N.Y,
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employers tried to charge for. The cus-
tomer took the $50 repair bill to the
Better Business Bureau, which called in
the King County Television Service As-
sociation for expert advice. On examin-
ing the set, James Humphrey found that
two of the three “new” tubes were in
fact tubes which had come with the set
and were not readily available in the
Seattle area.

Ensuing newspaper publicity had
both a good and bad effect on public
relations for the industry, according to
Humphrey. It created suspicion against
all repairmen, but it did help stress the
importance of the customer’s knowing
his service man and dealing with reputa-
ble firms.

The King County association is also
affiliated with the Washington State
Electronics Council and the National
Alliance of Television & Electronics
Service Association. All three organiza-
tions encourage members to post a de-
cal which will assure customers of repu-
table service.

In a written pledge to the BBB in
Seattle, the King County Television
Service Association has promised that
if any of its members violate standards
of practice or mistreat customers, the
association will either refund the pay-
ment or repair the set. Through main-
taining this pledge of ethics and through

helping to prosecute uncthical repair-
-

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
tubes, pix tube,
parts, serial num-
bers, labor and
tax charges, sig-
natures, etc. 75¢
a book, $6.50 for
dust-proof box of
10. In stock at
your distributor.

LR

FREE

Write for your
free folder de-
scribing Dave
Rice’s OFFICIAL
ORDER BOOKsS,
including an ac-
tual size sample
‘ copy of the handy
order form.

PROFESSIONAL
technicians

use
Iowe Kiee's
OFFICIAL
ORDER BOOKS
for every

TV-RADIO

service
call

ELECTRONIC

PUBLISHING CO., INC.
133 N. JEFFERSON ST.
"I CHICAGO 6, ILLINOIS

wWwWw americanradiohistorv.com

men in the area, the association hopes
to improve public relations for an in-
dustry which has been badly maligned
in the past.

Northeast N.Y. TSA Elects
Albany, N.Y.—Roger Wells, of
Guilderland, is the new TSA president
for 1963. Other officers: vice president,
Franze von Bank; secretary, Herbert
Fitch, and treasurer, Mark Nadeau.

Election in Missouri

Columbia, Mo.—The 1963 presi-
dent of TESA-Missouri is Gene Love.
Others: Tom Ginnever, NE vice presi-
dent; J. L. Windsor, SE veep; Jim
Hatcher, NW veep; and Carl Adcock,
SW veep. The new secretary is Benton
Linder; treasurer, Charles Tilman.
Board members: Bill Pryor. Don Ellis,
Bill Frasure. Marion Crane and How-
ard Wiggs. W. R. Drennon is NATESA
director, and Howard Wiggs is his al-
ternate.

TESA-Milwaukee Meets

Milwaukee, Wis—Highlight of the
meeting was George Grabin’s talk on
the effective use of advertising in the
TV service industry. He berated the in-
dustry for failing to promote its vital
role in the manufacturer—broadcaster—
viewer chain. The 21 members present
also heard a letter to Jack Paar, pro-
testing his derogatory remarks about

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. .10 ea. .14 ea. .20 ea.
PIV/RWS PIV/RMS PIV/RMS PIV/RMS
400/280 500/350 600,420 700/490
.27 ea. .32 ea. _ .42 ea. .55 ea.
PIV/RMS PIV/RMS PIV/RMS PV RI\’IS
800/560 900/630 1000/700 | 1100/ (170

.65 ea. .75 ea. -85 ea. .95

100 Dif. Pre. Res. V2, 1, 2 WATT—1% Tol.. $'| 25
G.E. IN91 Diode—10 for $1.00, 100 for $8.00
Special. 8 Amp. 400V Sil. Stid. Rect. 10 for $9.50

SILICON POWER DIODE STUDS

Amps Volts Sale Amps Volts Sale

2 50 $0.15 35 50 $1.50

2 100 .30 35 100 1.70

2 200 .40 35 200 2.20

2 400 .65 35 400 3.00

2 800 .75 50 50 2,25

12 50 .70 50 100 3.25

12 100 .80 50 200 4.00

12 200 1.00 100 3 3.00

12 400 1.50 100 100 3.75

12 800 2.00 100 200 4.25

All maternal guaranteed. 2.00 min. order. Orders

F.O. NYC, Thelude. check= or monecy order. Shpg.
cnarges Plus. C.0.D. orders 2505 down.

WARREN ELECTRONICS cCO.

NYC 7, NY 87 Chambers St. wo 2.5727

FREE Catalog

OF THE WORLD’S FINEST
ELECTRONIC GOV'T
SURPLUS BARGAINS

= HUNDREDS OF TOP QUALITY
ITEMS— Receivers, Transmitters,
Microphones, Inverters, Power Supplies,

-+

%‘.

Meters. Phones, Antennas, Indicators,
Filters, Transformers, Amplifiers,
]Iudsets Converters. Control Boxes,

D)nammors Test Equipment, Motors,
Blowers, Cable, Keyers, Chokes, Hand-
sets, \»\uches ete.,

Catalog—Dept. RE.

RADIO SALES
2133 ELIDA RD. - Box 1105 : LIMA, OHIO

ete. Send for Free

RADIO-ELECTRONICS
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TV servicetechnicians, made on a recent
show.

Art Nelson reminded the associa-
tion that 73% of small-business failures
could be blamed on poor record keep-

ing.

Gimmicked Set Jails TV
Technician

Vele Kisvelvie, TV service tech-
nician of Calgary, Canada, was sen-
tenced to 3 months in jail for fraud and
operating without a city license. He
charged a customer $7.97 for two tubes
and a resistor that he had not replaced.

A group from the Electronic Retail
Service Dealers Association blew a fuse

1

|

in a TV set and marked all tubes with |

a dab of lipstick. A member took the set
to Mr. Kisvelvie and requested that the
repairs should not exceed $25.

When the set was ready, the tech- |

nician presented a bill for $21.57, listing |
$10 for labor and stating that three !
tubes and one resistor had been replaced. |
A check showed that the resistor and
two of the tubes had not been replaced.
The magistrate said, “It may well
have been a trap to catch the accused,
and it may also have been part of a
plan by big business men to put small
operators out of business. But I do find
that Kisvelvie did not replace three
tubes and a resistor and there is no
evidence to justify his actions.”

California Has New
‘Yellow Pages’ Tariff

The California Public Utilities Com-
mission has approved a tariff requiring
all businesses involving “removal of ap-
pliances, furniture or other articles of
value from the owners’ premises” to list
their business address along with phone
numbers in any Yellow Page advertis-
ing.

This ruling was inspired by the
California State Electronics Association
(CSEA) in a public-spirited move to
protect consumers from unscrupulous
characters who take away TV sets for
“service” in response to telephoned re-
quests. If no address is given, the cus-
tomer has little recourse if he gets poor
service or perhaps never gets his set
back at all. END

|

“The brain surgeon is here again.”

MARCH, 1963

EASY, ECONOMICAL, SURE

way to

LEARN ELECTRONICS

Gernsback’s Basic Series Books

S S OSSN YL Sty (ot

BASIC
RADIO
COURSE

Learn radio in this easy-
to-understand, easy-to-read
book. A perfect way to
start your electronics ca-
reer. #104—8$4.10

/A /s/(
UL,

ourse

vl 5001 okl

&

BASIC
AUDIO

COURSE

Audio high-fidelity systems
from pre-amp to speaker.
How and why aud10 Sys-
tems work. H#66—82.75

|

BASIC BASIC
TV TRANSISTOR
COURSE COURSE

Television as it is today.
An excellent first reader
electronics

#105—$4.10

in  television

science. men.

'/_/——’?\

o
g

py ovary 22

|
;‘.

THE book on transistor
fundamentals. M 1
ing for electronics-minded

Must read-
111—$4.10

-4

BASIC BASIC
INDUSTRIAL MATH COURSE
ELECTRONICS FOR

COURSE ELECTRONICS
Just out! Breaks down Takes math out of the

complex industrial equip-
ment into Iamgix_ar devices.

109-—$4.10 ics Age.

dreary texthook world and
into the cxciting Electron-

#100—$4.50

Buy Now From Your Electronic Parts Distributor

] 104 O 66
] 105 [J 109
O 111 [J 100

Remittance Must
Accompany
Order

or Fill Out Coupon:

<10-DAY EXAMINATION ccccauaa

Gernsback Library, Inc.

154 W. 14th St., New York 11, N. Y.

Name:
Address:
City: ... R ..State:
Enclosed is $ucivnnnerininiens

L R T PR PR PR P PRY YRR
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“VALUES” THAT DEFY ALL COMPETITION

In January we sold 4-Tube Radios for $1 . . . We sell a $200 HEARING AID for $%$2
Our DOLLAR BUY would be a bargain even at FIVE DOLLARS

Our TREMENDOUS BUYING POWER & PURCHASING EXPERIENCE make it possible. We invest Thousands of Dollars
(in just a single item) to create a good DOLLAR BUY, resulting in the AMAZING & EXCITING OFFERS that follow:

109% OFF & FREE GIFT - ON PURCHASE OF $10 OR OVER
MARKET SCOOP COLUMN

DDDDDDDDDDHDDDDDDDDDEDDDDDDDDDDDDD

1—CHAPT ZU DI MITZIA
#JACKPOT" limited supply .

WEBSTER STEREO CARTRIDGE
#80-2, standard for all pickups

$15.00 RADIO PARTS
“JACKPOT'’ handy assortment

20—-BALL POINT PENS

Retractable, assoried colors ...

1—EMERGENCY AUTO LAMP
Red dome blinker, incl Battery

1—-6" x 9" OVAL PM SPEAK-

ER (one to a customer)

1-5"" PM SPEAKER
Alnico #95 magnet .......
1—4"" PM SPEAKER

Alnico #5 magnet

3—-AUDIO OUTPUT TRANS-
FORMERS 5SOLG type .
3—AUDIO OUTPUT TRANS-
FORMERS 6K6 or 6V6 type .
3—1.F. COIL TRANSFORM-
ERS 456kc, most popular type

15-RADIO OSClLlATOR
COILS standard 456ke ..

3—-1.F. COIL TRANSFORM-
ERS 10.7me for FM ....

2—-G.E. #RTL-143 LF. COIL
TRNSFRMRS 456ke w/flange .

3—1.F. COIiL TRANSFORM-
ERS 282ke for Aute Radios ...

4-OVAL LOOP ANTENNAS

assorted popular sizes

3—LOOPSTICK ANTENNAS

hi-gain, ferrite. adjustable

3—V2 MEG VOLUME CON-
TROLS with switch

5—ASST. 4 WATT
WOUND CONTROLS

10 — ASSORTED VOI.UME
CONTROLS less switeh ...

5—ASSORTED VOLUME CON-
TROLS with switch

5-50K VOlUME CONTROLS

less switch ..

10-250K VOLUME CON-
TROLS less switch 2 shaft .
10—SURE-GRIP  ALLIGATOR
CLIPS 2" plated ot 4o o
10—SETS PHONO PLUGS &
PIN JACKS RCA 1ype

20—ASST. PILOT LIGHTS
#44, 46, 47, 51, ewc

20—PILOT LIGHT SOCKETS
hayonet 1ype, wired

50— ASSORTED TERMINAL
STRIPS 1. 2. 3. 4 lugs ...
100°'—FINEST NYLON DIAL
CORD best size, .028 gauge

50—ASST. RADIO KNOBS

screw and push-on lypes

25—ASST. CLOCK RADIO
KNORBS in colors

25—ASSORTED PRINTED CIR-
CUIT SOCKETS best types

30—INSTRUMENT  POINTER
KNQBS popular screw iype .

1—-LB_ SPOOL ROSIN-CORE
SOLDER 40/60 ..... ... .. ..

WIRE-

1
1

1

Oouoogouobuooooooo

O

O O

gogoood

U

100—ASSORTED 1
RESISTORS some in 5%

70 ~— ASSORTED 1 WATT
RESISTORS some in 5% ....

35 ~ ASSORTED 2 WATT
RESISTORS some in 595 ..

40—ASST. PRECISION RE-
SISTORS in 1 percenters

WATT

20 — ASS'TED WIREWOUND
RESISTORS 5. 10, 20 watt ..
10 — ASST. RADIO ELEC.

TROLYTIC CONDENSERS ...

5—ASST. TV ELECTROLYTIC
CONDENSERS . ...........

100 V2 WATT RESISTORS
4.7 ohm, 109, factory stock. .

4 — ELECTROLYTIC CON-
DENSERS 20/20—450v ..

300—ASST. V2 W RESISTORS

AB, Short leads, excellent

10—6" ELECTRIC LINE CORDS

with plug ................

4-50" SPOOLS HOOK.UP
WIRE 4 different colors

50—-STRIPS ASSORTED SPA-
GHETT] handy sizes |
100 — ASSORTED RUBBER
GROMMETS best sizes ...

200°'—BUSS WIRE #20 tinned
for hookups, spectal circuits, etc.

250—ASST. SOLDERING LUGS

best types and sizes

1000—ASST. HARDWARE KIT

serews. nuts, washers, rivets, etc,

1000-BRASS SCREWS
#2/56, 3/8” long, flat head.

250—ASST. SELF TAPP!NG
SCREWS #G6. #8, etc.
150—ASST. 6/32 SCREWS
and 150 6/32 HEX NUTS .. ..
150—ASST. 8/32 SCREWS
and 150—8/32 HEX NUTS ..
150—6/32 HEX NUTS
and 150—-8/32 HEX NUTS . ..
8—ASST. LUCITE CASES

hinged cover, handy for
4—TOGGLE SWITCHES
SPST. SPDT, DPST, DPDT
10—-ASSORTED SLIDE
SWITCHES SPST. DPDT, etc.

100—ASST RUBBER & FELT
FEET FOR CABINETS best sizes

50—100K 2 WATT RESIS-
TORS 10% S .

50—470K V2
TORS 10% ..

50—ASST. MICA CONDENS-
ERS some in 5%

50—ASST. DISC CERAMIC
CONDENSERS popular numbers

25—ASSORTED MICA TRIM-
MER CONDENSERS

3—SELENIUM RECTIFIERS
2—65ma and 1—75

2—SELENIUM RECTIFIERS

1 100 ma and 1--250 ma ..

2—SELENIUM RECTIFIERS

1—65ma and 1—450ma

parts

WATT RESIS-

1

*1
1

e |

1
*1
1
1

e |

OO0o0o0000o0O0oOoO0o0coooOoooon

DD

B3,
6AC7, GAUG GAX4, 6CB6, 6CGT

$15.00 TELEVISION PARTS
“JACKPOT" best buy ever .

5—-NICHROME HEATING
COILS 1000 watts .. ..

50—ASSORTED TV COIlLS

1.F. video, sound ratio, etc. ..

1—S10 INDOOR TV ANIEN-
NA hi-gain, 3 section. tiltproof

5—TV CHEATER CORDS

with hotn plugs

3—ELECTROLYTIC CONDEN-
SERS 50/30-150v ..

100'~TWIN TV LEAD-IN
WIRE 300 ohm. heavy duty ..

50° — FLAT 4CONDUCTOR
WIRE many purposes 2

40—ASSORTED TV KNOBS
ESCUTCHEONS ete. 820 value

6—ASSORTED STANDARD
TUNER UHF STRIPS

1—-70° FLYBACK TRANSFORM-

ER Incl. Schematie Diagram . .

100—ASST. CERAMIC CON-
DENSERS some in 59% .

2—TV  VERTICAL OUTPUT
TRANSFORMERS 16 to 1 ratio

2—RATIO DETECTOR COILS
4.5me or 10.7mc

2—TV SOUND I. F.

4.5me or 21.25 mec

2—-SOUND DISCRIMINATOR
COILS 4.5mc or 10.7me ...

50—ASSORTED TV PEAKING
COILS all popular types ...

4—-ASST. TV 1ON TRAPS

for all type TV Receivers .

COILS

10—-TV PICTURE TUBE SOCK-

ETS wired with 207 lea

5-TV HI-VOLY
LEADS 207 length .

20—-ASSORTED GRID CAPS
for 1B3. 1X2, 6BG6, 6BQG, etc.

ANODE

10—DIODE CRYSTALS 1N34 .
10—ASST. DIODE CRYSTALS
5—1NGO and 5

2-SILICON RECTIFIERS
750ma. 400 PIV .

3-SILICON RECTIFIERS
Top Hat 500ma-400 P!

50'—INSULATED
WIRE

32'—TEST PROD WIRE

deluxe qualily, red or black

50'—HI-VOLTAGE WIRE

for TV, special cireuits, ete.. .

35—MICA CONDENSERS
20—470mmf and 15—680mmf

35—MICA CONDENSERS

20—2000mmf & 15-—2500mmf

SHIELDED
#20 braided metal Jacket

35—~CERAMIC CONDENSERS
20—250mmf & 15—470mmf .
STANDARD BRAND TUBES
1X2, 5U4, 5%3
16,

616, 6SN7. 6US, 6X8, 12AT7. 12AU7, $]

12AX4, 50C5, 50L6 . .. Each Tube

000000 O0O00

HOW DO WE DO IT?

C

oOoooogooogu

=
LJ

OO0 O0Oo00oo

O

2—1BM COMPUTER SECTIONS
loaded with valuable parts. ..

2—STANDARD SILICON REC.

TIFIERS 500ma-400piv epoxy type

100—V, WATT RESISTORS
4700 ohm, 109%. factory stock.

500° CHOICE HOOKUP WIRE
asst colors cut in handy lengths
some stripped & tinned

1-5Q. YARD GRILLE CLOTH

i |
*1
1
1

S

mest popular brown & gold design

10-ASSORTED TUBES

Radio, Television and Industrial

6—~TRANS. RADIO BATTERIES
9 volt, same as Eveready #216

20—ASST. ROTARY SWITCHES

all popular types over $20 value

20—ASST. DIODE CRYSTALS

fine assortment. Latest types . .

100—CERAMIC CONDENSERS
300 mmf, 500 volts

2—WIRE STRIPPERS/CUTTERS

adjust to all insulation sizes

50—RCA PHONO PLUGS

Standard for phonos, male . ...

10—SILICON RECTIFIERS
Top hat, 350 ma, 200 piv ....

33" RECORDER TAPES
Quality aceiate, 150 feet ..

10—V2 MEG VOL CONTROLS

6—TV ALIGNMENT TOOLS
10—-RCA #954 TUBES
10—-ROGERS #2X2 TUBES
3—STANDARD 35W4 TUBES
3—STANDARD 12ATé6 TUBES
10—AMPERITE #3-38 TUBES

most popular Ballast Tube

6—1.F. COIL TRANSFORMERS
156 ke, latest 3/4°' x 3/4" type

1-90° FLYBACK TRANSFORM-
ER including schematic diagram

1—HEARING AID AMPLIFIER
incl 3 Tubes, Mike, Ete (as is)

T00—ASSORTED SOCKETS
ail type 7 pin, 8 pin, 9 pin ..

100—ASSORTED FUSES

3AG and other popular sizes ...

100—~ASSORTED TUBULAR
CONDENSERS 001 to .47 up
0 600v

20-—-STANDARD CONDENS-
ERS -047-600v 85° top quality

10—C-D TUBULAR CONDENS-
ERS 50mid—200 volts lists at §1

1-4 SPEED PHONO ARM

with sapphire flipover Cartridge

‘1

1
1

1

2

HANDY WAY TO ORDER — Simply penci! mark items wanted in squares and enclose with money order or check ---You will receive a new copy of
these Offers for re-orders. ON SMALL ORDERS — Include stamps for postage, excess refunded - - - LARGER ORDERS shipped express charges collect

SAME DAY DELIVERY . ..

In order to SELL, we must first BUY and that we do on a BIG SCALE.
RESISTORS or any other PARTS in quantity and new that you wish to sell . . .

BRUUKS RADIO & TV CORP., 84 Vesey St., oept. o, New York 7, N. Y

RADIO-ELECTRONICS

wwWw americanradiohistorv com

SCIENTIFIC PACKING for minimum shipping cost.

If you have any TUBES, CONDENSERS,
We pay SPOT CASH.

please send us samples . . .

TELEPHONE
2 COrtland 7-2359
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NEW SEMI —¢—
CONDUCTORS
< TUBES =

MALLORY’S FIRST ENDEAVORS IN THE SCR
field head our listings this month. A
low-noise audio transistor and high-
speed, medium power switching tran-
sistor complete the semiconductor de-
partment.

In tubes, we offer a cluster of TV
dual-pentodes, a pair of vhf front-end
tubes (frame-grids), and a low-noise rf
triode (also frame-grid). Everybody's
going frame-grid these days!

2N681 through 2N689

These 9 silicon controlled-rectifiers
differ chiefly in their voltage ratings.
Peak inverse voltage for the 681 is 25;
for the 689, it is 500, and the interven-
ing diodes range in between. All nine
(by Mallory) are quite happy carrying
16 amps average, and can withstand 150

amps peak forward current. The gate
voltage required to fire is 0.25 minimum;
holding current (typical) is 10 ma. For-
ward voltage drop is 2.2 volts peak at
16-amps forward current.

AC107

This transistor, designed specifical-
ly for low-noise tape preamplifier ap-
plications, is also suitable for any low-

level application requiring low noise
and high input impedance.

Over the entire audio bandwidth
(30 to 15,000 cycles), the noise figure is
only 3 db, with a collector voltage of
— 4, collector current of 0.3 ma and a
source resistance of 1,500 ohms.

The Amperex AC107 is packaged
in a hermetically sealed glass case.

2N2648

This General Instrument device is
a medium-power switching transistor

MARCH, 1963
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BOOST YOUR BRITENER SALES

with these

SIX MAGIC WORDS
from ,Pét»“:m"ﬁw%

S

I A i s R R e R AR

WOULD
YOU LIKE A
BRIGHTER :
PICTURE?

R N S —-‘umw/

That’s a question with only one possible answer—YES.,
Every customer wants a better, brighter picture... but
doesn’t realize how easy it is to get one.

When you say you’ll brighten the picture—When you quote
the low cost—you’ve sold the customer,

Don’t sell Briteners—sell Brighter Pictures!

On every service call, remember to use Perma-Power’s 6
Magic Words—Would You Like A Brighter Picture? You’ll
sell a 12-pack of Briteners almost as fast as you can say
Perma-Power!

,FMRW% COMPANY—3106 N. Elston Ave. —Chlcago 18

H’%rsﬁ‘rf VALUE EVER OFFERED!~

$200 HEARING AID (as shown)—Your Price . . . $2

We Scooped the Market on 15000 of these HEARING AIDS from one of the
Leading Manufacturers (name withheld) who switched to the Transistor Type.

Each HEARING AID INSTRUMENT is a Complete AUDIO AMPLIFIER
and includes—a CRYSTAL MICROPHONE, 3 SUB-MINIATURE TUBES
and a Superb Beige Phenolic CABINET.

Indeed a TOP ITEM for the Experimenter—can be modified and con-
verted to: RADIOS—INTERCOMS—TRANSMITTERS—SECRET LISTEN-

ING DEVICES — MICROPHONE for Tape Recorders — PRE-AMP &
MICROPHONE COMBINATION for Public Address Systems—ETC.

5" x 212" x 1"—Shipping Weight 1 Ib.

Complete as illustrated—Including a detailed informative
SCHEMATIC DIAGRAM {less Earphone and Battery)

EARPHONE, BATTERIES & other ACCESSORIES to Complete Set $6.98

\BROOI(S RADIO & TV 84 Vesey St., New York 7, N. Y.J
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pentodes with separate plates and sup-
pressor grids, but common screens, con-
trol grids and cathodes. They are in-
tended for use as sync separator/ clipper
L\, and agc generator. The common grid 1

OBDER BY Mail 4 can be used to suppress noise pulses
i \ COLLECTOR from both sync and agc circuits. These
EM[T'FSR\ \ CONNECTED T0 CASE) can replace the *BUS and "HS8 without
BASE changes. The 3KF8 and 4KF8, of

course, have the usual controlled heater
warmup time. Heaters are 3.15 volts at
600 ma and 4.2 volts at 450 ma, re-

BRITE SAVINGS

Guaranteed Quality Products

2N2648
PIN CIRCLE=.208 DIA

THE WORLD’S SMALLEST TRANSISTOR
PHONORADIO COMBINATION complete
with vinyl carrying case, earphone and batteries.
Plays 33-1/3 and 45 r.p.m. records. Carry it |
anywhere dances, jam sessions, meetings,

picnics, etc. Lightweight, portable. Excellent !
tone quality bk BN 9295

capable of dissipating 1.5 watts with a
heat sink. Useful frequency range ex-
tends to 10 mc and beyond.

spectively. Raytheon is the manufac-

Maximum ratings: turer.
= it 6HA5/EC900 and 6GJ7/ECF801
v;zz 30 Both these tubes use frame-grid
I Limited only by construction for extremely high trans-
dissipation conductance. The 6HAS is a triode for

Switching characteristics:

—SPEAKER RIOT!—

0.3 usec

t 0.9 usec
A complete assortmwnt of first quality speakers. 8
From 2Y4” miniatures to 12” Hi-Fi cxtended {1 0.5 usec
range sng]akus /[\ll DTICB}d atlsensauonal savings
to you o surplus merchandise
24" min. — 8 ohm voice coil imp.... ea, GKFS; 4KF8, 3KFS8
212”7 min. 8 ohm vojce coil imp. ... ea. . . .
2% min. 8 ohm voice coil imp.. ea. These 1ubes, which differ only in |
2 x 4 min. — 8 ohm_voice coil imp. 9¢ en. . . . . 6HA5/EC900
3" min — 8 ohm voice coil imp. ea. heater ratings, are 9-pin miniature twin-
3 x 5 min. — 3.2 voice coil imp. e

(minimum of 3 ussmlzd)

4” standard universal replacement type with
transtormer, 3.2 ohm voice coil imp. (Mini-

vhf rf-amplifier use, and the 6GJ7, a
triode-pentode, is meant for oscillator—
mixer applications. It is the first mixer
to use frame grids.

The Amperex 6HAS boasts a g of
20,000 pmhos, and their 6GJ7 a con-
version transconductance of 5,000
wmhos, so that the two together in a

mum quantity 3 for
4” sitandard universal replacement type 3.2 ohm
voice coil imp. (Minimum 6 for $3.99).
62" Hi-Fi Extended Range Heavy Alnico §
magnet 8 ohm voice cml. Wonderful tone
QUalitys ;. .. wgcowws . 3 . 1]
3.6 MAENEet. .u.... 000 peen
x 9 auto replacement | oz. magnet.
X 9 auto repldcemem — heavy duty 1ype.
7 2.15 magn:
3.16 mdmet Shatlow type. .95
’ 6.8 magnet Without cover. With duo- c;)ne |
6.

»

8 magnet with cover and duo-cone. .$3.95
6.8 magnet without cover. With duo;:_;)rgg

—00 mmooaxc«a

12

12" 6.8 magnet with cover and duo-cone. .$5.55
AUTO SPEAKER KIT. Complete with speaker

griile and control kit. (Specify Fader or 3 posi-
tion switch kit.) $2.65

HIGH FIDELITY PICTURE SPEAKERS.
Beautifully designed pictures are actually speak-
er enclosures engineered for high fidelity sound
projection. A colorful complement to any room.
Hang on anv wall. singly or in pairs, or use as
extension speakers for greatest audio and visual
effects. * Eliminates the neced for bulky en-
closures and cabinets. * Saves precious floor-
space. Attractive slim-line designs. * Easily
connected to stereo, hi-fi, phonographs, radms’;
tape recorders, organs, TV and amplifiers. 14
% 187 $18.95 ea. — 2 for $36.50. Includes 6~
heavy duty Hi-Fi Ext. Range Spcaker and
mounting hardware. 20”7 x 24" $26.95 ea, —
2 for_$50.00. Includes 8" heavy duty Hi-Fi
Ext. Range Speaker and mounting hardware.
Finished in Black Antique, White Antique or
Natural. (Specify finish with order).

TONE ARMS

Excellent Quality — complete with cartridge
Monaural turn-over. ... ........ R I 4
Fixed ncedle cartridge $F Su b da e 1239,
Stereo turn-over. . ...51.99

TAPE RECORDER MICROPHONE—coleete
with cable and molded plug $1.

MINIATURE VOLUME CONTROL with S\\ltch
for Transistor Radio Replacement — 2.5K. 5K,
10K — Specify ohms.... ..

BOOKSHELF ENCLOSURE comnlete with_ Hi-
Fi exiended Range 6” Speaker—Beautiful Wal-
nut Finish. ... ... .. ... ......... $6.95 ea.
Same as above with 8" Speaker. $8.95 ea.
MINIATURE ELECTROLYTIC CONDENSER

100 mid. 10v. 10 for..... 99¢

REPLACE\]ENT CARTRIDGE ior B S R
Monaural ................. . ....S1.10 ea.
Stereo ... ... 81,59 eal

RADAR DETECTIVE — Warns of radar speed
traps as far away as 2 mile. Fool-proof. Minia-
ture size. Completely transistorized. No wires or
antenna ncgessary. Sets on dash or attaches to
sun visor. Complete with instructions....$29.95

MINIMUM ORDER $5.00
Send check or money order and include suffi-
cient nostagc Excess will be refunded. Sorry,
no C.0.D.”
Camnlete satisfaction guaranteed
or money refunded

BRITE ELECTRONICS

7 Garden Place, Baldwin, L.l.,, N.Y.

Picture-Tube Repair Tool

Eliminates that haid
soldering job

Fix loose pin connections
in seconds. Pays for it-
self in time saved on
first job. 3" long.
T. 5. Pat. 2,878.608 (‘anadian Pat. 592,702

Makes Solid Electrical Connections
Intermittent operation of picture tubes due to
defective solder connections at socket pins s
easily corrected.
Also for 5U4, 6SN7, 6BQS6, 125Q7, 12BQS,
50L6, Etc.
Actuully o 3-in-1 tool that can also be used
as a channel-selector wrench and screwdriver.
Phono Pin-Plug Crimper
SLIP WIRE IN “PIN PLUG"”
INSERT IN TOOL, AND
JOB

SQUEEZE .
IS DONE.

Ant. plugs, hi-fi, multiple plugs, public address,
radio ond TV tubes, radar, speakers, and loop
connections. Many, many more uses.

Model LC-3 for 5/32" pin diameter
Sold from coast to coast and foreign countries,
also to the U. S. Government.

Used by thousands of professionals.

Buy one PT-1 and cne AU-2 Crimper and you
receive one LC-3 Crimper FREE Total value
$3.75 for only $2.50. Separately $1.25 each.
Rush order now while FREE offer lasts to.

AMERICAN RADIO DISTRIBUTING CO.

9853 Chalmers Ave., Detroit 13, Michigan

www . americanradiohistorv. com

When you order

merchandise by mail ... |

e~ Be sure to include your address

with postal zone number ( if
you have one ),

)~ Type or print if you can—if not,
write clearly.

sy~ Don't send cash—use checks or )
money orders.

=y~ Include allowances for postage
charges if you know the weight

of what you're ordering. |
(Parcel post rates are not affected
by the new postal rate increases.)

{

RADIO-ELECTRONICS
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» Engineering-Technicians

Heald's Micra-
wevel andlRega Bachelor of Science Degree, 30 Months
Enaew.m'my Iz Save Two Years' Time

6GJ7/ECF80I
front-end “package” can yield gain over |
200. With only two high-gain i.f. stages,
it is practical to produce a TV receiver
with 5-uv sensitivity for 1 volt at the
detector. Low noise, too.

[CJRadio-Television Plus Color Technician {12 Months)
The Nation's increased L Electronics Engineering Technology (15 Months)
[[] Electronics Engineering (B.S. Degree)
[[] Electrical Engineering (B.S. Degree)

. D Mechanical Engineering (B.S. Degree)
nicians, Radio TV Technicians is at an alf time high. Heald Civil Engineering (B.S. Degree)

demand for Engi-
neers, Electronic Tech-

CK5842WA | Graduates are in demand for Preferred High Paying L] Architecture (B.S. Degree)

Salaries. Train Now for a lucrative, satis-
This low-noise frame-grid rf triode | fying lifefime career Approved for Veterans

is intended to supersede the 417A and DAY AND EVENING CLASSES
5842. With its high transconductance | Write for Catalog and Registration Application,

and low interelectrode capacitances, New Term Starting Soon.
this Raytheon tube is ideal for wide-band | H E A L D s Your Name

grounded-grid vhf applications.
Significant improvements claimed ENGINEERING COLLEGE Address

A . . Established 1863
for this tube over previous types in- b Van Ness af Post, RE City
clude tight control of heater current, ’ !

San Francisco, Calif. State

your HEART FUND fights

CK5842-WA > Heart Attack  YHeart Defects
plate current, transconductance and -
gain; reduced heater-to-cathode leak- ) Stroke ) ngh Blood Pressure

age (down to 7 pa maximum), an in-
crease I1n altitude rating from 10,000 |
to 80,000 feet, much higher interelec-

trode insulation resistance, and greater WILEY wi’ BOOKS

“TAB*, SILICON 750MA* DIODES ?2’3?3‘&”-

|
shoek resistance. N . . | emrEsT Tye Low iEaxiGe:
000000000000000000000000000 Ledr”[”g electronics ] 0% ea | 10 | 29%ase | ngale
0 Piv/Rms "TPiv/Rms | Piv/Rms “TPiv/Rms
can be easy with . . . fapian | Sioksop| Egfeac i} 700 d80
New Abbreviations Fiv/Rms | Piv/Rms | Piv/Rme | Piv/RAms

800/560 900/630 1000/700 | 1100,/770
.60 ea. -70 ea. .80 ea. .90 ea,
PRINCIPLES UF All Tests! AC & DC & FWD!
d Also Tested On Load!
Kit Zener Diodes up to 400Mw. ...
APPLIED ELECTRUNICS ‘ Kit Stabistor Diodes up to 1 Watt. -4 fo
Kit Photo Sun Cells Asstd Sizes................

Rapro-ELrkcTrONICS is adopt-
ing the modern abbreviation “pf”
for “upf”. (The “p” in this case is
short for pico, meaning “very

small.” Both the “p” and the “uun” By BEN ZEINES, RCA Institutes Inc. D.C. 50Piv 100Piv | 150Piv Z00Piv
represent 107*,) Thls abbreviation [| A™g | 3°%3® | 7oRgs |[1998p,= | 1408ms
has been coming into more and | Here is a clear, step-by-step explanation lég ;?éﬁ ;'-E?, iég %gg
more common use in the past year of why electronic devices behave the way || —pre—|5aom oo oo oo
or two, and is especnally handy for d I k h d f h Amps 210Rms 2songns 3>0RmaRIRaZ0Rme
people who do not have the char- they do. It takes the reader from the 22 ;gg EEE 232 oo
acter “u” on their typewriter key- fundamentals of electron flow, vacuum 238 630" "5a25" | Exboita O Mo Prices
board. . [ \ il B

We are also beginning to use tubes, and semiconductors, through the T120Rme 160054 to 2 Tor shr 2 e 16

4 . . 5R4 Silicon 1900/2800Piv $4

“Q” instead of “V” to designate graphical and analytical methods used to ) eI B/ 50

transistors. While usage has been
split on this, “Q” is now used by the
majority of American publications.

Since much material is already
set up in type, readers will prob-
ably see both sets of abbreviations
side by side in the magazine for a
few months, but ultimately the
newer ones will prevail.

“TAB” FOR TRANSISTORS & DIODES!

. . Full Leads Factory Tested & Gtd! U'S A. Mfg.
cuits, to more advanced theory. It gives [ 2Ne sowatt/isame ni ".?_2-."5"81’335 T
50 v7o|h VCBO 1 (@, 12 fo

. . r $1
simple, easy-to-follow explanations of the || 227,435 174%s %o 8oV Neeo 53 a.

$1
zss‘gé’!’;“és“ 2N155, 156, 235, 242, 254,
2 8 . . ea. ¢ @, Sto
reasons be/am(l de51gn procedurcs. NO PNP/2N107 153, 218, 323, ;191, 1265 GT222.
, 3
NPN /2NS55, 94, 194, 213, 210 216, 228, 233;

. o g 4,
complicated mathematical or physical | 52 2o5 %0s! 5187517 1 01" e33% ) Svor 21!
formulas are used—and there is a wealth || #ne siero s 520 @ 1orerss: 18310 338
Silicon PNP/TO5 & TO18 Pckq 2N327A 332t08
. R . 2N474 to 9, 480, 541 to 3,935 to 7&1276 to 9
of helpful diagrams, curves, circuits, and || §32,9,8 for 84,25 for $10° " ° 5" @
Power Heat Sink Fins 80 Sq

problems for self-study. 13 a1 O P88 50 gE, Yedetion wsed

design clectronic and semiconductor cir-

Correction ER SUPPLY 115V/60to80
Due to an unfortunate error, in the 1963 * 424 pages * $6.95 8866153V5C up o’ TioMd. “CASSPAMTE A LSS
Brite Electronics advertisement on page
108 of the February issue, the price for

“ ” TERMWS: Money Back Guarantee!
Our lsth year. %2 Min. order

at your bookstore or from YCAdd shpa charaes

or lor C '0.0. 259, Dep. Prices
the auto speaker kit is shown as $12.65. JOHN WILEY & SONS, Inc. 111-re ké"’?:’wé"s:"":f:; R
The correct price is $2.65 440 PARK AVENUE SOUTH, NEW YORK 16, N.Y. || Send 25¢ = i for Catalog
MARCH, 1963 97
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Electrhnics Math Simplified, Vol. 2

NEW SAMS BOOKS
( =
By Alan Andrews. Progresses from Vol. 1; ﬁ

new advanced sections on algebra and trig-

onometry; circuit and component data calculations,
Boolean algebra, and mechanics. smphasizes the
practical uses of math in electronics; includes numer-
ous examples and practical exercises; appendix has
log and trig tables. Anexcellent self-study guide, well-
suited also for school textbook use. Very helpful to
anyonestudying for 1st- and 2nd-Class Licenses. 5495
224 pages; 514 x814”. Order MAT-2, only. .....
Electronics Math Simplified, order MAT-1. .. .$4.95 |

101 Ways to Use Your Color TV Test Equipment

By Robert G. Middleton. Written in the time-tested
formula acclaimed by thousands of TV technicians.
Shows you practically how to use test equipment to |
diagnose color TV circuit troubles quickly and eas-
ily. Describes proper equipment hookups, how to
evaluate test results, how to check instruments; |
includes time-saving techniques. 144 pages; 5250
534 x 8%4”. Order TEM-9, only . ... ... ... .

Basic Electronic Series: Radio Circuits

By Capt. T. M. Adams, U.S.N. Fifth volume in a
series using unique 4-color diagrams to show visually
the voltage and current actions and signal paths in
basic electronic circuits, during each and every
moment of operation. This volume explains how
oscillator, amplifier, detector and rectifier circuits
are combined to form all the basic types of radio
receiver circuits. Superior to any previous texts. szgs
160 pages; 5% x 814”. Order BER-1, only. . ...

Previous 4 vols. in slipcase—Save $1.851 Order

BEL-40,0nly. .............. . ... ..

CB Radio Servicing Guide

By Leo G.Sands. Only complete book on the subject!
This easy-to-understand guide describes typical CR

sets and installations, including design and operation
ofallmodern CB transmitter, receiver and power sup-
ply circuits; gives detailed procedures for tuning up,
testing, troubleshooting; explains FCC regulations
regarding operation and servicing. Includes valuable
chapters for the professional technician. 160 5295
pages; 5% x 8%4”. Order CRS-1, only ... ... ..
SAVE Transistor Radio Servicing Manuals |
s Jystlout! 4 timely_volumes|(17, 18,19,20) in a
single money-saving vinyl-wrapped package.
]'85 PHOTOFACT® coverage of 224 populgr trar%s-
istor radio models: Admiral, Airline, Aladdin,
Americana, Arvin, Baylor, Bulova, Channel Master, Columbia,
Continental, Coronado, Crest, Emerson, Fuji Denki, Futura,
GE, Harpers, Hitachi, Hoffman, Kowa, Lafayette, MMA.
Matsushita, Motorola, Norelco, Olympic, Panasonic, Philco,
Plata, RCA, Realistic, Realtone, Riviera, Roscon, Sampson,
Seminole, Sharp, Silvertone, Sony, Standard, Supreme,
Sylvania, Toshiba, Trans-American, Trans-ette, Travler, True-
tone, Webcor, Westclox, Westinghouse, Yaou, Zenith, $095
Zephyr. Save $1.85 on the set! Order TSM-51, only. .. g
Vols. 17, 18, 19, 20 ordered individually, each .$2.93
Ham Antenna Construction Projects
By J. A. Stanley, W¢BV. Shows you all you need
to know to custom-build your own antenna. De-
scribes *‘basic’ horizontal dipoleand V-beam designs,
vertical jobs for best low-angle radiation and DX’ing,

trap types, multi-element beams and single-side-
band units, UHF, and even indoor styles. Gives
step-by-step instructions for installing, tuning up,
testing, getting most from transmitter power. 5295
160 pages; 5% x 814”. Order HAJ-1,0nly. . . ..

\
ABC’s of Lasers and Masers

By Allen Lytel. The first easily understandable cov-
erage of this fascinating subject. Explains how these
special semiconductors are used in micro-wave and
light-frequency radiation applications. Describes
dramatic aspects of Laser technology, in which a
radiating beam is used as a surgical knife, welding
torch, heat ray, etc. Provides an understanding of
Laser theory and its significance. 96 pages; sl 95
514 x 834", Order LAL-Y, 0only. ... ... ... .. e

Citizens Band Radio Manual, Vol. 3

PHOTOFACT® coverage of 38 late-model CB trans-
ceivers: Cadre, Capital, Citi-Fone, Eico, Glohe,
Gonset, Hallicrafters. Heath, I'TT, Lafayette,
LaSalle, Magnavox, Philmore, Poly-Comm, Vocaline,
Webcor. Includes section on test equipment require-
ments for CB servicing. 160 pages; 814 x 11”. 3295
Order CB-3, only. .. ... ............ .. . ..

HOWARD W. SAMS & CO., INC.

L Order from your Sams Distributor today, or mai! §
LY Howard W. Sams & Ca., Inc., Dept. No. C-23 L
§ 4300 W. 62nd Street, Indianapalis 6, Ind. :
g Send me the following books: M
B[] MAT-2 [J TEM-9 [] BEL-40 (] TSM-51 [JLAL-1 &
: [0 MAT-1 (] BER-1 []CRS-1 [] HAJY [ CB-3 :
s enclosed, [[] Send FREE Booklist g
[ ] [ ]
2 Name B
[} [ ]
8 Address [
1 1
2 City. Zone State. [}
]

IN CANADA: A, C. Simmonds & Sons, Ltd., Toronto 7
SEERS S TR EE TN S . E e e el
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“. NEW
LITERATURE
“"""GATALOGS  BOOKLETS o CHARTS

- spoons

WINDOW POSTER for service shops, 17 x 22
inches. Warns cusiomers against scrvice “‘bar-
gains”, urges them to rely on qualified technicians.
—Sprague Products Co., North Adams, Mass.

1963 MASTER INDEX lists all publisher’s ra-
dio/TV manuals. Covers radios, phonographs 1926
through ’62, TV sets 1951 through ’62. Index shows
volume and page where individual diagram may be
found.—Supreme Publications, 1760 Balsum Rd.,
Highland Park, 111. 25¢

GLASS DIODE REFERENCE GUIDES. Two
4-page brochures for germanium and silicon types.
Characteristics and test specs for over 400 diodes.
Cover PIV, forward current and voltage, reverse
current and voltage, high-temperature reverse cur-
rent, reverse recovery time, test circuit, capaci-
tance. For use by engineers, evaluation and pro-
curement personnel.—National Transistor, 500
Broadway, Lawrence, Mass.

STEREO, HI-FI COMPONENTS pictured in
6-page brochure. Features stereo amps, multiplex
stereo tuners, stereo receivers. Photos, specs on 15
models.—Grommes Div. Precision Electronics, Inc.,
9101 King St., Franklin Park, 1.

ELECTRONIC COMPONENT PRODUCTS
listed in 6-page directory. Indexed by product, the
guide gives direct sales locations by state and city.
—General Electric, Schenectady 5, N. Y.

STABILTRON AC VOLTAGE STABILIZER
detailed in 8-page Bulletiin GEA-7358. Tables show
electrical characteristics, typical transient response
characteristics, current-limiting abilily, specification
guide. Photos, line drawings.—General Electric,
Schenectady 5, N. Y.

MICA CAPACITORS offered in 12-page engi-
neering Bulletin MC-1. Full electrical performance
data on manufacturer’s capacitor product line, re-
vised military specs on mica caps. Lists new
dipped-mica caps, molded-mica caps. New charts
of mica color codes.—General Instrument Corp.,
Capacitor Div., 65 Gouverneur St., Newark, N. J.

SUBMINIATURE ILLUMINATED PUSH-
BUTTON SWITCHES and matching indicator
lights presented in 8-page Caralog 1-169. Life-size
full-color illustrations, complete specs, lamp and
legend data, schematics, catalog number charts.—
Dialight Corp., Switch Div,, 60 Stewart Ave.,
Brooklyn 37, N. Y.

NOISE-LIMIT INDICATOR, model 2211, de-
scribed in illustrated 4-page brochure. Photos, ap-
plication data, complete specs.—B & K Instru-
ments, Inc., 3044 W. 106 St., Cleveland 11. Ohio.

RANDOM-NOISE GENERATOR, model
1402, described in 8-page technical brochure, with
complete specs, photos, block diagrams. Also pre-
sents accessories. application data.—B & K Instru-
ments, Inc., 3044 W. 106 St., Cleveland 11. Ohio.

UHF TRANSLATORS FOR EXPANDING
TELEVISION COVERAGE, 8-page paper (deliv-
ered at 1962 fall meeting of EIA) describes ad-
vantages of uhf (ranslators.—Adler Electronies,
Inc., New Rochelle, N. Y.

PANELESCENT EL DISPLAY DEVICES
outlined in 19-page brochure. Discusses basic the-
ory of electroluminescence, switching techniques,
power supplies. Tables give specs on 37 types.
Many illustrations.—Sylvania Electric Products,
Inc., Electronic Tube Div., Seneca Falls, N. Y.

SOLDERLESS TERMINALS AND CON-
NECTORS shown in 82 x 11-in., 28-page Catulog
T-90. Covers 197 models, exact-size drawings, de-
tailed selection data. Also presents manufacturer’s
crimping  tools, service-kit assortments.—Vaco
Products Co., 317 E. Ontario St., Chicago 11, Ill.

CAPACITOR SPEC SHEETS give character-
istic curves, dimensions, complete specs on sub-
miniature capacitors. Data Sheet No. 102 covers
200 vdc S-cap subminiature caps, No. /103 subminia-
ture pellet type, No. 105 50 vdc S-cap, No. 106 50
vdc large-value subminiature caps.—Scionics Corp.,
7400 Deering Ave., Canoga Park, Calif.

SOLID-STATE INDICATOR with replaceabie
incandescent lamp described in Catalog Sheet No.
269. Used as logic element and as indicator and

www americanradiohistorv.com

alarm. Lists electrical-mechanical features, Mil or
Federal specs. basic operating data. Life-size pho-
tos.—E. L. Bramsen, Tec-Lite Div., Transistor
Electronics Corp., Box 6191, Minneapolis 24, Minn.

DIODE REPLACEMENT GUIDE, Form
A-301, for silicon rectifiers in automotive alterna-
tors. Multicolor guide lists by manufacturer’s num-
ber and current rating all 30 original equipment
automotive alternator diodes and exact replace-
ments.—Tung-Sol Electric Inc., 1 Summer Ave.,
Newark 4, N.J,

RELAY MANUAL, Bulletin No. 103. 4-page
leafiet helps engineers choose right relay. Describes
open types, plastic-enclosed, metal-enclosed, plug-in,
actuators, latch relays, time-delay relays, others.
Many mechanical configurations and electrical
specs.—Artisan Electronics Corp., 171 Ridgedale
Ave., Morristown. N. J.

DIGITAL LOGIC KIT. 6-page illustrated fold-
er describes logic kit for educational and industrial
training, or practical digital systems testing and de-
sign. Discusses applications, pictures and describes
nine logi¢ modules included with kit. Gives elec-
trical, logical and mechanical characteristics. Price
of kit $1,022.—Digital Equipment Corp., 146 Main
St., Maynard, Mass.

VOLTMETER SPEC SHEET. 2-page sheet
contains detailed description of model 2410 rms
audio voltmeter, with photo and complete specs.
Graph shows typical frequency response.—B & K
Instruments, Inc., 3044 W, 106 St., Cleveland 11,
Ohio.

CCTV BOOKLET, “Closed Circuit Television
Guide for Business and Industry.” 14-page, 3'2 x
9-in. leaflet gives illustrations of actual installa-
tions now operating in plants and schools. Tells
how CCTV can save money, perform hard tasks.
Nontechnical description of CCTV, list of basic
equipment, glossary of terms.—Blonder-Tongue
Labs, Inc., 9 Alling St., Newark 2, N, J. 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.

50 Bears Ago

In Gernshack Publications

HUGO GERNSBACK, Founder
Modern Electries................ - 1908
Wireless Association of America. . 1908
Electrical Experimenter............... 1913
Radio News...... ... 1919
Science & Invention 1920
Practical Electrics. 1921
Television. . ... 8 1927
Radio-Craft........ 1929
Short-Wave Craft.. 1930
Television News. ... 1931

Some larger libraries still have copies of Modern Electrics
on file for interested readers.

In March, 1913, Modern Electrics

Measurement of Antenna Insulation and
Earth Plate Resistance, by Stanley E.
Hyde.

Wireless Station at the University of
Michigan, by B. N. Burglund.

Oscillation Transformer Variometer
Type, by Everett W. Davis.

A Radio High Frequency Buzzer, by
Stanley E. Hyde.

Novel Signal Amplifier, by Paul Horton.
Detector Stand, by Jas. L. Newport.

Correct Use of Carborundum Crystals,
by Stanley E. Hyde.

RADIO-ELECTRONICS
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Series-Connected Silicon Rectifiers

Power supplies with silicon rectifiers frequently use
them in series strings of two or more, for higher voliage
operation. This connection presents a maintenance problem,
since these rectitiers fail short-circuited. When one rectifier
in a string shorts out, operation continues, but the other
rectifiers are overvolted and soon fail too. However, these
failures do not become apparent until all the rectifiers in a
string have failed, thus connecting the first filter capacitor
directly across the power transformer. This draws a heavy
current from the transformer and blows the fuse or, if there
i1s none, blows the transformer. (For this reason, all such
supplies should be properly fused.) When such equipment is
pulled tor maintenance, check all rectifiers to see if any have
failed, and help forestall these chain-reaction failures. A
failed rectifier will read a dead short in both directions on
the lowest range of an ohmmeter.—Charles Erwin Colin

[Connecting a 220,000-ohm. Y2 -watt resistor across each
rectifier helps prevent the trouble from recurring.—FEditor]

0Z4 Replacement
It was Saturday afternoon, I had a big date set for the
evening, | had just sold my last OZ4. I turn on my own car
radio and it needs an OZ4. 1 call the distributor but he is
closed for the day. What do I do now? | knew [ had a pair
of IN207! silicon rectifiers that would handle 750 ma at
600 volts piv. I connected the two positive terminals to-

gether and, using the base of the old OZ4, soldered it to
pin 8. 1 then took two resistors, 10 ohms each, and soldered
one to pin 3 and one to pin 5. Then I connected the other
end of cach resistor to a rectifier negative. 1 crimped the
shell of the old OZ4 back on after 1 insulated all exposed
wiring. 1 also reconnected the shell to pin | which is the
ground. It worked better than the OZ4 and the set is defi-
nitely quieter between stations.—Sid Elliot

VM Tape Recorders
Watch out for these units. The shaft that carries the
reel has a locking screw with a lefr-hand thread. Apparently
every technician assumes this is a right-hand thread, from

Orbit Action

REPLACE ALL STEREO AND
MONAURAL CARTRIDGES
EASIEST OF ALL CARTRIOGES
TO INSTALL

No. 1 choice of phono maufacturers.

‘Now, your most logical choice

|

|

| @ Simplitied needle replacement

for exact replacement

New Euphanics Orbit Action Cartridges are exact replaca-
ments for millions of Euphonics Cartridges now in use, and
all other ceramic cartridges. Rugged, trouble-free and easiest

to install, Euphonics cartridges offer you these important

advantages:
EXCLUSIVE ORBIT ACTION

@ Eliminates twisting of lead wires @ Positive tip rake angle—no dirt
collecting *'hook"

® Provides same wide-range re-
sponse from both needles: 15-
25,000 cps.

® Reduces mass of playing needle

Other Advantages: Unique mounting bracket permits fast, snap-in
installation of cartridge @ Low tracking force (2 grams) for minimum
record and stylus wear @ Stylus automatically retracts when arm is

- dropped # PZT ceramic elements eliminate magnetic hum and are

the large number of recorders we’ve seen in which this screw |

was stripped.—Harry J. Miller
Fuse Your Equipment the Easy Way

Are you looking for an easy and inexpensive way to

l

fuse your electrical equipment? If you are, a fused plug can |

solve your problems quickly. Sold by many electrical and
electronic suppliers and UL-approved, the plug has two
built-in fuse holders.

The 3AG fuses are easily inserted and removed from

MARCH, 1963

impervious to heat and moisture @ High compliance: 4 micra-cm par
dyne @ 4 terminals—complete with jumper for 3-terminal installation.

Complete with dual needles.
U-8. .0007 Sapphire and .003 Sapphire
U-9. .0007 Diamond and .003 Sapphire

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

ALL PRODUCTS AMERICAN MADE

uphonics
CORPORATION
GUAYNABO, PUERTO RICO, U.S.A,

99
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BECOME A RADIO TECHNICIAN
for only 526.95

BUILD2ORADIO

CIRCUITS AT HOME

with the New Progressive

RADIO "EDU-KIT"®
All Guaranteed to Work!

PRACTICAL only

NOW INCLUDES

=~ = WS
* 12 RECEIVERS TRAINING ELECTRONICS
%* 3 TRANSMITTERS TECHNICIANS SINCE 1946
* $SQ. WAVE GENERATOR * :‘Io Knowledge of Radio
* AMPLIFIER % No Additional Parts or
* SIGNAL TRACER * E;%lelennetedg‘ickground for TV
% SIGNAL INJECTOR % School Inauiries Invited
* CODE OSCILLATOR % Attractively Gift Packed
OLD RO NSTRUCTIO AN UA MEMBER
o 50 AININ
ADIO Jele PR D RC 3 2 B U RS

WHAT THE ''EDU-KIT'' OFFERS YOU

The ‘‘Edu-Kit'' offers you an outstanding PRACTICAL HOME RADIO COURSE at
a rock-bottom price. Our kit is designed to train Radio & Electronics Technicians,
making use of the most modern methods of home_training. You will learn radio
theory, construction, servicing, basi¢c Hi-Fi and TV rcpairs, code, FCC amatcur
license reguirements,

You will learn how to identify radio symbols, how to read and interpret sche-
matics, how to mount and lay out radio parts, how to wire and solder, how to operate
electrani¢ 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 radio,
worth many times the small price you pay, only $26.95 complete.

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 rchabilitation of Armed Forces Personnel
and Veterans throughout the world.

The Progressive Radio '‘Edu-Kit'! requires no instructor. All instructions are
inciuded. Every step s carefuliy explained. You cannot make a mistake.

PROGRESSIVE TEACHING METHOD

The Progressive Radio ‘‘Edu-Kit'' is the foremost educational radio kit in the
world, and is universally accepted as the standard in the ficld of electronics training.
The ‘'Edu-Kit'* uses the meodern educational principle of ‘‘Learn by Doing.'’
Therefore, you will construct radio circuits, perform jobs and conduct cxperiments
to illustrate the principles which you learn.

ou begin by examining the various radio parts included in the ‘‘Edu-Kit.”’ You
then learn the function, theory and wiring of these parts. Then you build a simple
radio. With this first set, you will enjoy tistening to regular broadcast stations,
learn theory, practice testing and troubleshooting. Then you build a more ad-
vanced radio, learn more advanced theory and techniques. Gradually, in a pro-
gressive manner, and at your own rate, you will find yourself constructing more
advanced multi-tube radio circuits, and doing work like a professional Radio
Technician. R

Included in_the '‘Edu-Kit'’ course are twenty Receiver, Transmitter, Code Oscil-
lator, Signal Tracer, Signal Injector, Square Wave Generator and Amplifier circuits.
These are not unprofecsional ‘‘breadboard’’ experiments, but genuine radio circuits,
constructed by means of professional wiring and soldering on metal chassis, plus the
new method of radio construction known as ‘‘Printed Circuitry.’’” These circults
operate an ycur requiar AC or DC house current. . .

In order to provide a thorough, well-integrated and easily-learned radjo course,
the **Edu-Kit'' includes practicai work as well as theory; troubleshootin in addi-
tion to construction; training for all, whether your purpose in learning radio be
for hobby, business or job: progressively-arranged material, ranging from simple
circuits to well-advanced topics in Hi-Fi and TV. Your studies will be further aided
by Quiz materials and our well-known FREE Consultation Scrvice.

THE “"EDU-KIT'' IS COMPLETE

You will receive all parts and instructions necessary to build 20 different radio
and electronics circuits, each guaranteed to operate. Our Kits contain tubes, tube
Sockets, variable, electrolytic, mica, ceramic and paper dielectric condensers, resis-
tors, tie strips, colis, hardware, tubing, punched metal chassis, Instruction Man-
uals, hookup wire, solder, selenium rectificrs, volume controls, switches, knobs, ctc.

. In _addition, you receive Printed Circuit materials, including Printed Circuit chas-
515, special tube sockets, hardware and instructions. You also receive a useful set
of tools, a professional electric soldering iron, and a self-powered Dynamic Radio &
Electronics Tester. The ‘‘Edu-Kit'’ also includes Code Instructions and the Pro-
gressive Code Oscillator, in addition to the F.C.C.-type Questions and Answers for
Radio Amateur License training. You will also receive lessons for servicing with
the Progressive Signal Tracer and the Progressive si?(nal injector, and a High
Fidelity Guide and Quiz Book. Everything is yours to keep. R

J. Statatis, of 25 Poplar Pl., Watcrbury, Conn., writes: ‘'l have repaired several
ets for my friends, and made money. The ‘‘Edu-Kit'’ paid for itself, | was ready
0 _Spend $240 for a Course, but | found your ad and sent for your R}

UNCONDITIONAL MONEY-BACK GUARANTEE

. The Progressive Radio ‘‘Edu-Kit'' has been sold to many thousands of indi-
viduals, schools and organizations, public and private, throughout the worid. It
ts recognized internationally as the ideal radio course. R .

By popular demand the Progressive Radio ‘‘Edu-Kit'' is now available in
Spanish as weli as English, i

It is understood and agreed that should the Progressive Radio ‘'Edu-Kit'’ be
returned to Progressive ‘‘Edu-Kits'' Inc., for any reason whatever, the pur-
::’hfse price will be refunded in full, without quibble or gquestion, and without
elay.
., The high recognition which Progressive ‘‘Edu-Kits'’ Inc. has earned through
its many years of service to the.public is due to its unconditional insistence
upon the maintenance of perfect engineering, the highest instructional stand-
ards. and 1009, adhercnce to its Unconditional Money-Back Guarantee. As a
vesulldt, we do not have a single dissatisfied customer throughout the entire
world.

ORDER FROM AD—RECEIVE FREE BONUS RESISTOR AND
CONDENSER KITS WORTH $7.00
O Send ‘‘Edu.Kit'’ Postpaid. I enclose fult payment of $26.95.
O Send ‘‘Edu-Kit'' C.0.D. ! will pay $26.95 plus postage.
0 Send me FREE additional information describing /' Edu-Kit."®

1186 Broadway. Dept. °
Hawtet: N2 2066 |
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the assembled plug only after removing it from the outlet—
an important safety feature. Mark each fused plug you use
with the proper fuse value to insure correct replacement.

ki"f jE

Two small holes at the rear of the plug exposc a small end
area of each fuse for voltmeter probes.

Placing the fuses at the wall outlet protects not only
the equipment, but the long line cord as well.—Robert K. Re

Calibration Error in Tachometers

The practice of mounting a protective steel jacket over
dc tachometer generators to protect them from accidental
damage by fork-lift trucks, skids, etc. works well, but intro-
duces an error in the tachometer generator output. The error
is not large and can be corrected by moving the magnetic
shunt adjustment on the generator. After such an adjustment
has been made, the speed of the motor, belt or whatever
must be checked with the shop standard hand tachometer to
be certain that the indicator used with the tachometer gen-
erator is showing the true speed. A slight readjustment may
be required.—F. G. Lewis

Emergency Rotor Pin
The wind had snapped the TV antenna and the rotor
motor would run but the antenna would not turn. The Super-
rotor motor was removed by loosening two small bolts, turn-
ing slightly, and removing it from the motor assembly. A
pin had sheared inside the gear assembly. For temporary

operation, a section of a regular lead-in standoff was used as
a cotter pin. Saw the standoff to the length of the sheared
pin and drive the new pin into the gear assembly. The metal
standoff is the same size as the sheared pin and works nicely
as a temporary repair.—Homer L. Davidson

Watch Soldering Guns Around Meters

When building or working on equipment using a per-
manent-magnet moving-coil meter, don’t use a soldering gun
clase to the meter or the gun will act as a demagnetizing
tool, weakening the meter’s permanent magnet, and throw-
ing its calibration off.

To prevent meter damage, mount the meter last when
building equipment and use a conventional soldering iron.
Also, keep test equipment meters away from any soldering
operations involving a soldering gun.—George P. Oberto

RADIO-ELECTRONICS
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Precision Resistors

I often need relatively precise resist-
ances which aren’t cheap or easy to get.
The cost of 1% resistors has forced me
to cancel many of my pet ideas until I
discovered a novel way of making my
own custom units.

Merely select a stock 10% carbon re-
sistor that measures slightly less on your
ohmmeter than what is required for
your circuit. With a small rat-tail or
three-cornered file, start cutting through
the center of the resistor body. In a mat-
ter of seconds you will have filed past
the body and into the carbon resistance
element. As you file, watch your ohm-
meter reading, being sure to remove the
file when observing the resistance value.

After a few file strokes, you will ar-
rive at the value you desire within the

accuracy of your meter. I normally do
this with the resistor on a Wheatstone
bridge but this sort of precision is not
needed by most electronic experi-
menters. When you are through filing,
cover the resistor “wound” with insulat-
ing tape or perhaps, better yet, a coat-
ing of all-purpose cement.

I find that this sort of “butchering”
had negligible effect on the life or long-
term stability of the resistor. However,
the altered component should not be run
too near its maximum rating because of
the reduced size of the resistance ele-
ment.—G. R. Wisner

Heath Vtvm Jacks

My Heath V-7A vivm came
equipped with banana type input jacks
which employed a push-on spring-clip
mounting. Continual pressure from in-
serting the test leads loosened the clips.
Since the case must be removed before
the clips can be tightened, it is just as

SGOTT STEREO TUNER KIT
WINS RAVE REVIEWS

"ThelLT-110met all the manufacturer's
detailed specifications on sensitivity,
distortion, output level, a.c. hum, and
capture ratio. . .. the audio response is
excellent, being within +1 db, from
approximately 20 to 16,000 cycles. . . .
Channel-to-channel crosstalk is par-
ticularly excellent both in terms of uni-

formity and the fact that it holds up."
Popular Electronics, Oct. 1962

*The LT-110 (is) so simple to build that
we unhesitatingly recommend it for
even the novice. . .. We found that the
usable sensitivity (IHFM) was 2.1 uv.
. a fine stereo tuner and an unusu-

ally easy kit to build.”
Audio, April 1962

MARCH, 1963

‘It seems to me that every time | turn
around | am building another of H. H.
Scott's kits. And each time | end up
praising the unit to the skies.

American Record Guide, Sept. 1962

Now Sonic Monitor* Added
LT-110 $159.95 (stightly higher West of Rockies). *Patent Pending

i sCcoTT

NEW KIT CATALOG ... JUST OFF THE PRESS!

H. H. Scott, Inc.. 111 Powdermill Road, Maynard, Mass.
Rush me your new kit catalog, your new "Guide to Stereo”.
Dept 570.3

ADdrI8SS. o4 vnamre swerwmosazssan

CltY mpwsampoy ponas BT s .State. .

Include name and address of interested friend and we Il
send him these helpful Scott aids.

Export: Morhan Exporting Cofp., 458 Broadway. N.Y.C.
Canada: Atlas Radio Cofp., 50 Wingold Ave.. Tofonto

www americanradiohistorv com

you
can play
your records

or automatically

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

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

Yet, the Miracord can play single records
automatically as well as manually, or you can
play up to 10 records in automatic sequence.
The automatic action of the arm is actually
more precise and more gentle than by hand.
See and hear the Benjamin-Miracord perform
at your hi-fi dealer. Model 10 with 4-pole induc-
tor motor, $89.50; Model 10H with Papst hys-
teresis motor, $99.50 (complete with arm but
less cartridge and base). For catalog, write to:
BENJAMIN ELECTRONIC SOUND CORP.

80 Swalm Street, Westbury, L.1., New York
Sole U.S. Distributor of Electroacustic® Record Playing Components

| BENJAMIN |
| MIRACORD
101
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TRAIN QUICKLY! OLDEST, BEST
EQUIPPED SCHOOL of ITS KIND in U.S.

Get practical training in New Shop-Labs of Coyne.
Prepare for a better job and a successful future in a
top opportunity field. Advanced education or pre-
vious experience not needed. Employment service to
graduates.
Enroll NOW—Pay Later

Finance Plan and Easy Payment Plan. Also Part
Time Employment help for students.

Clip coupon or write for Free

FREE BOOK IHlustrated Book. "'Your Oppor-

tunities in Electronics’”’—Describes all training of-
fered. No obligation and No Salesman Will Call.
Act NOW

B. W.Cooke. President CHARTERED
PROFIT

NOT FOR
Established 1899
1501 W. Congress Pkwy.
ELECTRICAL SCHOOL Chicago, Dept. 33-N
r COVYNE Electrical School
| 1501 W. Congress Pkwy., Chiicago 7, W

| Dept. 33-N

I Send FREE book "Your Opportunities in Elec-
I tronics’” and details of all training you offer.

[
|
|
|
|
!
o

lerry.o oo STATE.....c..n...
T

| easy to replace the jacks with conven-
tional threaded units. After removing
the original jacks, dress the hole to
%e-inch diameter. Insert regular thread-
ed-body banana jacks, using insulated
collar washers. Tests indicate no deterio-
ration of input capacitance, and me-
chanical loosening is no longer a prob-
lem.—W.illiam E. Bently

Mount Standoffs on Pot
By mounting a number of standoft
terminals on the back of a pot, small
parts to be wired to it are neatly ar-
ranged with minimum wiring. The holes

|

can be drilled easily after prying off the
cover on the back of the pot.—Milion
Lenheim Jr.

Midget Tip for Soldering Gun

Coil a few turns of 3/32-inch copper
wire tightly around a standard tip, leav-
ing an extending piece about 1 inch
long. Tin the end of the wire and run a
little solder between the tip and the

1 YR. GUARANTEED

Mutual Conductance Lab-tested, Individually
Boxed, Branded and Code Dated

RADIO & TV TUBES

0Z4 6AUs 6CG7
183 6Aus  6CG8
L4 6AUs  SCMT
1T4  eAus 6CX8
U4 6Ave  6CZ5
IX2  6Aws 6D6
2A5 6AX4 6DAG
3CB6  6BAA

— e
100 TUBES OR MORE:

BETTER HEAT CONDUCTION IF
WIRE 1S BRAZED, OR SILVER
SOLDERED,TO TiP ~

coil of wire. Change the tip for regular
soldering. For better heat conduction,
braze or silver-solder the wire to the
tip.—Wilbur Cressy

Need a Needle Brush?

What phono or record changer
doesn’t need a needle brush? All phonos
or changers that don’t already have one!
A nail-polish bottle or artist'’s brush

plus a rubber suction cup makes a good
inexpensive needle brush. 1f you use the
artist’s brush, cut off the handle near
the ferrule so the bristles just touch the

Type Type

6Q7 TAT 12BF6
654 786 12BH7
6SA7T  1B8 128L6
65¢c7  1C5 12BQ6
6SHY  TY4 12BY7
65J7 12AD6  12C5
6SK7  12AE6  12CAS
12DQ6
pped 125N7

With every $10 Order

¢ per tube

(No Limit)
from this list.

6AB4  GBN6 6DE6  6SLT  12AF6 SOLE

30‘ PER TUBE 6ACT 6BQ6  6DQ6 6SNT  124T7 11726
6AG5 6BQ7  6F6 6507  12AUT 4, |
6ALS  6BX7 GH6  6UB  12AX4 14
6ANB  6BZ6  6J5 6V6 12AXT 49
6AQ5  6C4 6J6 gwa 1284 4]
6ASS  6CB6  6K&  6W6  12BAG 2

SPEC i 6AT6 6CD6  gk7  6X3  128D§ S0 .

IAL! 6ATE 6CF6  6L6  6X5  12BES

NO SUBSTITUTIONS WITHOUT YOUR PERMISSION!!
Other tube types available at low prices. :
Send for Free Tube List.

Tubes are new, seconds or used and so marked.

GAG5 6CG7 B6SNT
GALS 6J6 6V6
GAUG GK6 6W4

TERMS: All Pre-Paid Orders over $5.00 postage free. Under
$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. 5-DAY MONEY® BACK OFFER!
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CORNELL ELECTRONICS CO.

IEE 2217 University Ave., San Diego 5, Calif. ® Phone: AT 1-9792

TO OUTSTANDING
ELECTRONICS ENGINEERS,
SCIENTISTS, PHYSICISTS

y
I-triPLE-E -
International Convention
and Exhibition in New York

MARCH 25, 26, 27, 28

The COLISEUM at Columbus Circle
& The WALDORF ASTORIA HOTEL

admission:

at

MEMBERS $1.00; NON-MEMBERS $3.00
MINIMUM AGE: 18

(formerly the IRE Show)

www. americanradiohistorv.com
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needle when the combination is at-
tached to the turntable base just under
the pickup arm. If the sticker doesn’t
stay stuck, wipe on a little glycerine or
use rubber cement to attach it.—Joe
Crane

Instrument Cord Holder

How do you wrap up the cord
when you put an instrument on the
shelf? The photo shows a simple solu-
tion to the dilemma. Pick up some
aluminum tubing of the proper size,

saw short sections at 45° angles, and
mount them on the backs of your in-
struments, as illustrated.

This simple addition is a tremen-
dous time-saver and a neat method of
taking care of the ac cord. Larger tub-
ing can be used for gear that has test
cords and probes permanently at-
tached.—C. L. Barkdoll and R. E.
Baird

Hot-Chassis Protection

To prevent blowing fuses or worse,
we isolate the hot chassis of an ac-dc
set from the grounded antenna. At the
shop end of the ribbon line from the
shop antenna are suitable terminals.

Just ahead of the terminals, in series
with the antenna lead-in, are parallel

connected resistors and capacitors. We |

use 100,000-ohm resistors and .001-u.f
600-volt capacitors.—Harry J. Miller

Simple Socket Storage
Annoyed by having to dig all
through your toolbox to find that one

particular socket wrench you need?
Why not string them all on a U-bolt as

pictured and always have them together
for quick, easy selection? This is a time
and temper saver if there ever was one!
—Scott Mock END

MARCH, 1963
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.
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J GIANT T
j _] _j ALL NEW 1963

BA CATALOG

SAVE
uP T 50%
oA 8A
SELECTED

KIrs

HI-F1
& STEREO
COMPONENTS
ANO
SIS7eMms

ea?"
P

&
1 30
PAGES OF
B8 ARGAINS
’ N r/,/Ag:’”r
o,/ralxo/fw . 7ALOC
ITEMS (ISTED
/5t TIME I BURSTEIN-APPLEBEE CO. Dept. RE,
1012-14 McGee S5t., Kansas City 6, Mo.

] O Rush me New 1963 B-A Cotolog No. 631.

RUSH covpon \l ...
,op”y! ADDRESS.

ICITY_ _STATE_
G D D D Y SIS D G GBI EPR G G Gt D

o Outperforms speakers costing
five times more
* Three year warranty against
: manufacturing defects
, ; . B - Complete satisfaction or your money back
the KENT ) 95
all new...all wood

I Anglo American Acoustics Ltd. RE 3-63 I
I 129 Maryland Ave., Freeport, New York
(P;entlemerr Enclosed is my Chl;Cll for §. ; |
lease ship me. Kent™ natural wood cabine
WD sv:cwrltcitr‘:::: I speaker(s) at $19.95 each.
I | UNDERSTAND THAT THESE SPEAKER SYSTEMS ARE
247 wide, 10” high, 9” deep; 8" high compliance woofer; 3 hardened GUARANTEED AND IF | AM NOT COMPLETELY SATISFIED I
tweeter cone; coaxial wound 17 voice coil; silicone \reated edge allows I MAY RETURN FOR A FULL REFUND WITHIN TEN DAYS I
for %" cone displacement; Alcomax 111 1-1b. 5-0. magnet; 10,000 gauss AFTER RECEIPT.
flux density; 8 ohm impedance; Zero external magneiic ﬁ:ld 40-18,000 I I
©ps; up to 30 watts power capacity; 1450 cubic inch volume; F:breglass NI . ¢ » oororemr « pmnpaagsisis s RSP p——
acoustic dampening; matched for stereo. Soli¢ woocd-—not a composite. ADDRESS
ORDER NOW to Insure prompt delivery! This remarkable speaker is I """ R SR e
probably the best investment you'll ever make in hi-fi equipment! Price ! CITY ..........ooo. . ZONE...... STATE. oe |
—$15.95 F.0.B. factory. Shipping weight 18 pounds,
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PACK
ONLY ONE
SPEAKER
TO A BOX?

A speaker is a delicate pre-
cision-built instrument which
should be protected from dust
and physical abuse.

By single-packing speakers
in custom-fitted reshippable
cartons, Utah actually saves
the distributor time and
money. There’s no need for
repacking. Clearly labeled,
single-packed speakers make
inventory control easy for both
the distributor and service-
man,

Most important, Utah can
guarantee factory tested per-
formance of every speaker on
delivery. This adds up to cus-
tomer satisfaction all down
the fine.

Utah believes everyone
benefits from single-packing
—consumer, serviceman, dis-
tributor—and the electronics
industry.

WA 2//2/2

ELECTRONICS CORP

HUNTINGTON,

104

INDIANA

lonic Speaker
PATENT No. 3,022,385
Takis N. Panay, 1120 Vermont Ave. NW, Wash-
inglon,

This speaker uses a cloud of ions (of air or
other gas) to produce sound. It has a pair of cylin-
drical elements, perforated to pass sound. A hot
wire or other ionization source discharges a cloud
of negative ions which is driven upward by a fan.

I PLATE J

A negatively charged plate repels the cloud and
helps move it into the space between cylinders,

Audio power is impressed between cylinders.
This ac makes the cloud vibrate, to generate sound.
As an alternative, a grid may be inserted between
cylinders. This grid is supplied with an audio
voltage to control the mass of ions.

Self-Powered Transmitter
PATENT No. 3,050,684

Nathan Sclar, Glen Rock, N. J. (Assigned to
Nuclear Corp. of America, Denville, N. J.)
This device generates dc, then converts it to

rf. The inventor discloses that the junction require-

ments for a solar cell are similar to those for a

ANT
SUNLIGHT
I s 3

AF INPUT

yr MOD RF

" / OUTPUT
. R 7.c
N T G

tunnel diode. He includes two such junctions in a
single unit.

Sunlight falling on the upper junction through
the top surface generates approximately 0.3 volt.
This is applied to the lower junction acting as a
tunnel diode. The tank is tuned to a desired carrier
frequency, while ac iin a second winding modu-
lates it.

R varies the load line for maximum output.

Low-Noise Mixer
PATENT No. 3,013,161

Olivier Garreta, Paris, France (Assigned to Com-
pagnie Generale de Telegraphie Sans Fil, France)
This inventor has discovered that a transistor
makes the best mixer at very high frequencies. The
transistor should have a punch-through voltage of
less than 15. This is the point after which current
begins to rise abruptly. When the diode is super-
cooled, current does not flow until the voltage nears
V,. The resulting nonlinear curve makes an ideal

mixer of voltages in the vicinity of V.
The mixer is connected as shown in the figure.

www . americanradiohistorv.com

SIG i% IF

LOCAL 0SC

The signal and oscillator injection currents are
fed into the emitter circuit. The transistor base
is left open, and it is operated at —50°C. This cir-
cuit has very low distributed capacitance, low series
resistance and introduces very little noise.

Stabilized Photomultiplier

PATENT No. 3,015,033
Nils L. Muench, Houston, Tex. (Assigned to Jersey
Production Research Co., Tulsa Okla.)
A photomultiplier tube contains a cathode. sev-
eral dynodes and an anode. Flashes of light from

ANODE

HIGH
VOLTAGE
) =
| prnooes
% ©)
/
/]
/| LINEAR
/ AMPLIFIER

4 s
|

AL

PULSE
HEIGHT
Es ANALYZER
Es———

Eq

Es _(

Eo _%

Eq 4(

| _~CATHODE

!

= SCINTILLATION
MATERIAL

scintillating material cause eclectron emission from
the cathode. As electrons move from one dynode
to the next, their number is multiplied in each
stage, due to secondary emission. When they finally
reach the anode, a measuring device indicates the
output, which is proportional to flashes per second.

Output from a dynode is very sensitive to
changes in voltage. Normally, E, is 300 volts, while
the other dynodes are biased to 150 volis. This in-
ventor suggests raising E, to 1,000 volts. In this
saturation region, gain is high and independent of
voltage. All other dynode voltages except E, are
cut to 30 volts. At this value, gain is low but again
independent of voltage.

The result is that the total gain of the tube, as
well as the applied voltage, remain unchanged. The
stability of each stage is greatly enhanced. END

i 5@1"

“No, ma'am, there just ain’t anything
left to brighten.”

RADIO-ELECTRONICS
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HINTS & KINKS FOR RADIO,

TV & AUDIO
Edited by Martin Clifford

Gernsback Library Book No. 103 s v
128 pages $2.35

A unique and helpful selection of tips on how to use all
sorts of gadgets and gimmicks like paper clips, drink-
ing straws, grommets, corkscrews, tape and dozens of
other everyday items as helps and timesavers in your
servicing or experimenting be it TV, Radio, Audio—or
just piain electronic tinkering. Editor Clifford selected
the best from thousands of hints and kinks sent in to
Radio-Electronics magazine by ingenious readers. This
book is really priceless. Any one of these 280 sug-
gestions may be worth hundreds of dollars to you in
time and effort saved or in work more easily done.

JUST A FEW OF THE COLLECTION OF 280

HINTS & KINKS

Test prods. . Test lead storage - Fuse puller . Sticky
yokes » Reduce nuisance calls - Toothpaste-tube knob
- Boost fringe reception - Servicing aids - Transistor
lifesaver » Kit-building kink - Audio test rig - Soldering
tip » Gun carries own sander - Novelty blinker »
Spaghetti for miniature circuits - Tube tapper and
wire pusher » Wing nut driver » Plus 263 more practical
shortcuts, timesavers and bench helpers.

RADIO-CONTROL HANDBOOK
By Howard G. McEntee &
Revised and greatly 1‘

enlarged edition
Gernsback Library Book No. 93
304 pages $4.95

Enough R/C material to fill twq books. The book
bulges with practical information with emphasis on
how to do it, not why it happens. The original edition
sold out completely after eight printings. This big
second edition is completely updated — obsolescent
material has been dropped, new developments added.
Offers scores of new ideas, circuits and construction
details on receivers, transmitters, servos, pulsers, es-
capements, controls, relays plus inside tips on installa-
tion, adjustments, testing and building of complete
systems.

or use this coupon
Gernsback Library, Inc
154 West 14th St.
New York 11, N. Y.

Please send me the books indicated postpaid

138

My remittance of $ is enclosed

please list books selected by number
NAME._

| STREET
cIry __ ZONE__STATE.
MARCH, 1963

Indicator

Resonance

Here is a simple resonance indica-
tor that you can build and use with the
shop’s signal generator and vom as a
substitute for a grid-dip oscillator in
many applications. It is handy to have
on the bench when checking a loop or
ferrite-rod antenna, for finding the tun- |
ing range of an L-C circuit and when
tuning BCI traps. The power supply can
be built in or the indicator can be pow-
ered by the bench supply.

The loop antenna or tank circuit
to be checked is connected in the 6-
AU®6’s grid circuit in series with a 22,-
000-ohm resistor, the other end of
which is grounded. The signal generator
output is applied across the resistor. A

6AUG 5 IN34 4+
TANK CKT 500K 5 10KS 0
TO BE TO = 10VDC
MEASURED IMEG 2 % g 22K METER
p@ | ——>
g;r 7 TOl iso‘ox TO IMEG
O | L% T ‘io-z00v
= oT gez00
SIG GEN 1 4
INPUT 22K 3
= 6.3V
vom or vtvm indicates the relative |

strength of the amplified signal. I use the
10-volt range of a volt-ohmmeter. ‘
When checking an unknown L-C
network, tune the generator for a maxi- |
mum reading on the meter. The signal
generator’s tuning dial shows the reso- |
nant frequency of the L-C circuit. To set
up a loop or ferrite antenna, connect
the antenna and tuning capacitor to the
indicator. Close the tuning capacitor

| and tune the signal generator for a

peak between 500 and 600 kc. The cir-
cuit should peak at 550 kc. Add or re-
move turns as needed.—Robert E. Flan- |
agan

Transistor Type Identifier

Technicians and experimenters
may need a method of determining
whether an unknown transistor is a

o iyl 4.7K
3V BATT ’
b ; COLLECTOR
5 50044 DC
EMITTER
NPN

p-n-p or n-p-n type. The diagram shows
how a 3-volt battery, 500-#a meter and
a dpdt switch can be used for this pur-

www americanradiohistorv com

The Serviceman’s | _
Always
Right . . .

When He Uses

7 QUIETROLE =,

lhe happiest customers are serviced by ©
repairmen who use Quietrole . . . the amaz-
ing lubricant that so eﬁectively silences
pesky, noisy controls and switches on radios,
fV sets and electronic instruments. If you
want to leave your customers smiling, you'll
do what good servicemen do everywhere , ..
USE QUIETROLE!

Now, with FREE
EXTENDER TUBE
for aeroso!

can to easily
reach the most
remote places.
The best
distributors
everywhere are
pleased to sell
QUIETROLE!
IN'SPRAY CANS
or 2,4, 8oz
BOTTLES

manufactured by

-QUIETROLE

COMPANY

Spartanburg, South Carolina
in Canada: CROSS CANADA ELECTRONICS
12 Lauret Street, Waterloo, Ontario
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18 THINGS YOU
MUST KNOW TO
SERVICE MARINE
ELECTRONIC
EQUIPMENT
SUCCESSFULLY

How To
& REPAIR
MARINE
ELECTRONIC
EQUIPMENT
by Elbert
Robberson

INSTALL

Repair and maintenance of marine electronic equip-
ment differs from servicing all other types of elec-
tronic gear. Its installation and repair cannot safely
be undertaken without certain knowledge. This book
provides anyone with a basic foundation in radio
with . the special knowledge required to service
marine electronic gear. What'’s more, the technically
minded boat-owner can acquire the know-how to
keep his electronic equipment in top operating con-
dition. Iere are 18 points, essential to servicing
marine equipment properly, made absolutely clear
and understandable in this book. 1. Technical and
license requirements for technicians. 2. The instru-
ments and tools — how they are used. FCC regula-
tions and standards. 3. The electrical systems of
boats — requirements for connecting electronic
equipment to attain maximum efficiency and pre-
vent possible damage. 4. Radiotelephone circuits in«
cluding: receiver, transmitter, modulator and power
supply, transistorized portions. 5. Powerboat an-
tenna and ground problems, their solutions. Mechan-
ical and electrical requirements for their installation
and service. 6. Installation of efficient antennas on
sailboats — rigging procedure. 7. Practical tips of
radiotelephone installation — power, antenna and
ground wiring, troubleshooting. 8. Preliminary and
on-the-job tuning of the radiotelephone transmitter,
receiver and antenna circuits. 9. Radio direction
finders from portable transistorized band operated
units to automatic direction finders — their cir-
cuitry. 10. Installating and calibrating radio direc-
tion finders. 11. Echo sounders — principles and
econstruction — how to install the equipment and
transducers; testing, maintenance. 12. Automatic
steering devices (pilots) — electronic and electrical.
13. Small-craft radars — theory and construction
with data on special components (magnetrons and
klystrons) ; installation. 14. Loran receivers —
theory, elements, installation. 15. Electrical inter-
ference-sources, and how to reduce or eliminate
them. 16. Electrolysis or galvanic corrosion — how
to prevent it. 17. Protecting equipment, the boat,
the personnel from lightning. 18. Console and Con-
solan navigation receivers — their characteristics.
#2380, Soft cover $4.50, #230-H, cloth $5.95

L4

”Oubluhooﬂnn
and repajr

WHIP TOUGH TV PROBLEMS!

TV TROUBLESHOOTING AND
REPAIR 2nd. Ed. by Rolert
Middleton. Scores of the
treasured trade secrets of
professional TV service
benchmen are packed into
one, long awaited reference
volume. This book places

at your fingertips all the practical solutions to whip
ance quality to TV sets. §296, $3.95
Rider books are available at distributors, hoolkstores
ORDER TOD 10-DAY GUARANTEE
R JOHN F. RIDER PUB., INC. DEPT. 'RE-3 l
F&i 116 W. 14th St., New York 11, N. Y,
Please send:
ELECTRONIC EQUIPMENT, $4.50
O TV TROUBLESHOOTING & REPAIR, $3.95
1 Send C.0.D. plus postage
NAME
CITY
N

tough service problems, restore original perform-
or direct. Use coupon to order.
a Division of Hayden Publishing Co.
I [0 HOW TO INSTALL & REPAIR MARINE
[0 Payment enclosed. Rider pays postage
ADDRESS.
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pose. When the output leads are con-
nected to the transistor’s collector and
emitter as indicated, the meter reading
is considerably higher in one position.
The switch position giving the higher
meter reading indicates the transistor
type. The resistor protects the meter if
the transistor is shorted.

The meter reading also provides
useful information on the leakage cur-
rent of the transistor being tested. The
lower the maximum reading, the better
the transistor’s I¢go.—R. G. Dancy

A Variable Ac Voltage Supply

We constructed the unit shown in
the photo and diagram to provide a
source of isolated ac. It uses a standard

l-ampere Variac mounted on a piece
of 6 x 8 x 1/16-inch aluminum. This
assembly is in turn fastened to the up-

per mounting holes of a UTC power
transformer.

The primary lead wire is fused by
a l-amp fuse in a holder located in the
lower right-hand corner of the mount-
ing. A toggle power switch is directly
above it. The pilot light is on the left.

RADIO TYPE
YARABLE PR TRANS

, 6.3V
cT

DI X

PILOT

300V
CcT
300V

n7vac
nrv

AC RECEPT

BINDING
POSTS

connectors are uni-

The output
versal type binding posts. They are con-

nected to two 8-inch flexible Ileads
which can be soldered or clipped to the
6.3-volt or the high-voltage winding of
the transformer. They may also be
connected to the Variac output to give
adjustable voltage from zero to 115-140
volts (depending on model and type of
variable transformer) without isolation.
This arrangement is not limited to
the UTC transformer shown as any
similar transformer may also be used.
The weight of the transformer helps
keep the supply in position on the
bench and makes it possible to adjust
the Variac without using two hands.
The unit is primarily designed for

Superior’'s New Model 820

TUBE TESTER

TESTS ALL MODERN TUBES

e e e

HIGH

INCLUDING THE NEW

Employs new improved emission circuit.
Tests over 850 tube types.
Tests 0Z4 and other gas filled tubes.

leakage up to 5 megohms.

COMPACTRONS

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 muiti-element tubes tested simultaneously. | |
Ultra-sensitive leakage test circuit will indicate

Model 820 comes complete with tube charts and Instructions;
housed in handsome, portable, Saddle-Stitched Texon case. Only

SHIPPED ON APPROVAL

»* NOVARS
YL ~~ NUVISTORS FIDELITY
» 10 PINS
» 12 PIN buy

sell

find out

You'll get good
results if you

advertise in

$3850
RADIO-

ELECTRONICS

NO MONEY WITH ORDER - NO C. 0. D.

Try 1t 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

MOSS ELECTRONIC, INC.
DEPT.

Name.

. 'D-952, 3849 Tenth Ave., New York 34, N.Y.
Please rush Model 820. If satisfactory, I will pay
on terms specified. Otherwise I will return tester.

CLASSIFIED ADS

154 West 14th Street
New York 11, N.Y.

$38.50 (plus postage) is paid

~ No Interest or Finance Address

Cherges Added! If not com-

City.

Zone.

State

pletely satisfied, return to
us, no explanation necessary.

————— ey

.

All prices net, F.O.B.,, N.Y.C.

e o
T
———
e s
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50-60-cycle power frequencies but it
can be used for short periods on 400
cycles. In addition to its use as an ac
power source, the combination may
also be used as a power transformer for
substitution checks on power supplies
or as an adjustable audio transformer
for rough impedance checks.—Fred J.
Lingel, KICCW

More Brightness for
Your Scope

Several recent oscilloscope kits use
a 5ADP2 cathode-ray tube with the
post-deflection  accelerator electrode
connected to the B-plus line at around
400 volts. By adding a few components,

ADDED P‘rIR SUPPLY
(>

2]

36MEG |10 pOST- 5

W.5% i ToR(cap
Z 10N SIDE OF

25 T1.5KV OR

L4S REQD
= -—TB_{G—T—' BGMOEG‘
PWR e 2 1W,5%

increase
accelerator (post-ultor) voltage. This

you can the post-deflection

will sharpen and brighten the trace with-
out reducing deflection sensitivity.

The diagram shows the high-volt-
age power supply of the Heathkit OP-1.
A semiconductor rectifier, filter and
voltage divider have been added to sup-
ply a higher positive voltage to the post-
ultor electrode. Connect this electrode
to the tap best suited for your CRT.

The photo shows the auxiliary
power supply on its perforated board.

the
the
de-

The board makes a solid base for
unit and is a good insulator for
2,500 volts (rms) that some scopes
velop.—B. C. Terell

[When the voltages from the new
power supply are applied to the scope,
the deflection may fall short of full
screen for both the horizontal and ver-
tical amplifiers.

The semiconductor rectifier may
be a selenium high-voltage cartridge
type like the International Rectifier
V75HF. ——E(/no;] EN

=]

e ********************

MAKE
EXTRA

MONEY
sell

RADIO- | F’ANEalt_ISTS
ELEC::SNICS | I-triPLE-E -
GERNSBACK _ ternational Convention

LBI?;:)AKRSY | MARCH 25, 26, 27,28

|

in your store

Wholesale Dept.
Write for Details
GERNSBACK

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

DISTINGUISHED
SPEAKERS &

The COLISEUM at Columbus Circle
& The WALDORF ASTORIA HOTEL

MEMBERS $1.00; NON-MEMBERS $3.00
MINIMUM AGE: 18

SHOW

{formerly the IRE Show)

admission:

HEAR

****************************

LR T T T2 T2 |
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CREI can open
new career
opportunities
for you in

~ ATOMIG ENERGY

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

YOU CAN QUALIFY if you have
a technical background and are a
high school graduate. For details,
mail coupon or write: CREI, Dept.
X1803-A, 3224 Sixteenth St., NNW,,
Washington 10, D. C.

FREE BOOK

EEEE ATOMICS =77

A Div. of The Capitol Radio Engineering Institute
Dept. X1803-A, 3224 Sixteenth St., N.W.
Washington 10, D. C.

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

r~

%‘5

Name = Age ____
Address_____ — g
City Zone__State
___________________ -1
107


www.americanradiohistory.com

il

Ny

us before Mar. 10, 1963

Rates—55¢ per word (including name, address and initials). Minimum ad 10 words.
Payment must accompany all ads except those placed by accredited advertising
agencies. Misleading or objectionable ads not accepted. Copy for May issue must reach
RADIO-ELECTRONICS, 154 West 14 St., New York 11, N. Y.

METER REPAIRS—AIl makes and models. BIGE-
LOW ELECTRONICS, Bluffton, Ohio.

TRANSISTORIZED products dealers catalog, $1.
INTERMARKET, CPO 1717, Tokyo, Japan.

ALL MAKES OF ELECTRICAL INSTRUMENTS AND
TESTING equipment repaired. New and used
instruments bought, sold, exchanged. HAZELTON
INSTRUMENT CO., 128 Liberty St.,, New York,
N.Y.

SPEAKER RECONING. Satisfaction Guaranteed.
C & M RECONE CO.,, 18 W. Trenton Ave., Morris-
ville, Pa. -
TV Tuners—rebuilt or exchanged, $9.95. Fast,
Guaranteed. Complete crystal control alignment.
VALLEY TUNER SERVICE, 18530 Parthenia, North-
ridge, Calif.
JAPAN DIRECTORY. 145 manufacturing ex-
porters. Japan and Hongkong trade Journal
information. Asia opportunities. Send $1.00.
NIPPON SHOGYO. Box 739, Seattle 11, Wash.

TV TUNERSv 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.
ELECTRONIC DRAFTING & ENGINEERING SERV-
ICES. Blueprint sample $1.00, Wall size $3.50.
NORMAN ASSOCIATES, Box 8117, Sacramento,
Calif. ]
TV TUNER REPAIRS—$6.95. See display adver-
tisement on page 82, RE-Nu Inc.

INVESTIGATE ACCIDENTS. Earn $750 to $1,000
monthly. Men urgently needed. Car furnished.
Business expenses paid. No selling. No college
education necessary. Pick own job location. In-
vestigate full time, or earn $6.44 hour spare
time. Write for Free Book. No obligation. UNI-
VERSAL, CER-3, 6801 Hillcrest, Dallas 5, Tex.
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., H.P. 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.

WANTED: IRE Proceedings Prior 1954 PGMTT,
PGCT Transactions Prior 1961. MOUW, 421 Vine,
Menlo Park, Calif.

CASH PAID for all types early radio tubes hav-
ing brass-shell bases and operating filaments.
EARL YOUNG, 450 Magee Ave., Rochester 13,
N.Y.

PLATINUM electronic scrap bought. NOBLE
METALS CO., Box 543, Los Angeles 9, Calif.
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G-R, H-P, L&N, etc., Tubes, manuals, military
electronics. ENGINEERING ASSOCIATES, 434
Patterson Road, Dayton 19, Ohio.

EDUCATION/

INSTRUCTION

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.

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.

SLIDE RULE—Self Teaching Method. 8-inch Bam-
boo Rule, Manual with step-by-step illustrative
problems, practical exercises and answers—only
$3.95 postpaid. No COD. ALSYNCO, Dept RE-2,
171 South Main, Natick, Mass.

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.
PIANO TECHNIC Simplified. $1.25. WALTER KA-
ZAKS, 234 E. 58th St., New York 22, N.Y.

TRANSISTOR COURSE—Gain practical, broad
knowledge about transistors; Principles, Con-
struction, Specification, Application. Complete
home study course. Individualized instruction.
Licensed State of Pennsylvania. Free information.
PRICE SCHOOL, 2710 Laurel, Dept. A., North Hills,

Pa.

ELECTRONICS HANDBOOK. Complete reference
for novice or engineer. Packed with data, charts,
circuit designs, etc. $2.00 postpaid. GENERAL
ELECTRONICS, P.O. Box 101, Portsmouth, Va.
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-
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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.

100 NEW INSULATED CARBON RESISTORS $1.00
postpaid. Free Catalog. BIGELOW ELECTRONICS,
Bluffton, Ohio.

FREE—OFFER, Resistors-Capacitors. Enclose 10¢
Handling. T. J. SOUND STUDIOS, 139 Pugsley
Ave., Bronx 72, N.Y.

TV FUSES. DO-IT-YOURSELF KIT with 350 reusable
parts, and wire for 2,000 fuses to be assembled
on-the-spot. Money Saver. It costs as much as
one service call and |ast for years. One kit $7.95
—two  $15—three $20. Distributors wanted.
MEDYN CO., PO Box 5228, Portland 16, Ore.
SAVE DOLLARS on radio, TV tubes, parts at less
than manufacturer’s cost. 100% guaranteed! No
rebrand, pulls. Request Bargain Bulletin. UNITED
RADIO, 1000-R, Newark, N.J.

DIAGRAMS for TV, $2.00; for radio, $1.00. HIETT
DIAGRAMS, Box 816, Laredo, Tex.
TRANSISTOR IGNITION COlL—Instructions.
SPECIAL—$8.50. ANDERSON ENGINEERING, 16
Williams, Wrentham, Mass.

PROFESSIONAL ELECTRONICS PROJECTSE
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.

TRANSFIRE IGNITION. Transistor electronic. Save
gas, tune-ups. Points, plugs last 50,000-100,000
miles. Improved cold-starting high-speed per-
formance. Parts, complete conversions, kits from
$34.95. PALMER ELECTRONICS, RE-1, Carlisle,
Mass,
CONVERT ANY TELEVISION TO SENSITIVE, Big-
screen oscilloscope. Only minor changes neces-
sary. Plans $1.95. RELCO, Box 10563, Houston
18, Tex.

PRECISION RESISTORS, carbon-deposit. Guaran-
teed 1% accuracy. Millions in stock. V2 watt, 8¢.
T-watt, 12¢. 2- watt, 15¢. Leading manufacturers.
ROCK DISTRIBUTING CO., 902 Corwin Rd., Ro-
chester 10, N.Y.

DIAGRAMS FOR REPAIRING RADIOS, $1; tele-
vision $2. Give make and model. DIAGRAM
SERVICE, Box 672 RE, Hartford 1, Conn.
BEGINNER’S CRYSTAL-TRANSISTOR ""Radio Work-
bench Tips” handbook 50¢. Experimenter’s cata-
log. LABORATORIES, 1131-B Valota, Redwood
City, Calif.

WEBSTER ELECTRIC INTERCOMS! Amateur Equip-
ment! Marine Electronics! All Select Bargains! 10¢
Any list! SUPPLIERS, 187 Miraloma, Miraloma,
Calif.

WALKIE-TALKIE RADIOS: Citizens Band equip;
Intercoms; Radio-TV parts. FREE Catalogue.
ALLEN ELECTRONICS, 41-42C Main, Flushing 55,
N.Y.

RADIOC-ELECTRONICS
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TUBE TESTER, More than just another filament
continuity checker; also checks leakage to 100
megohms between filament and other elements
of 7 & 9 pin miniature tubes. $4.95 BRUM-
BACK’S, P.O. Box 1561, Silver Sprmg, Md.
TIC TAC TOE Machine plans, 7$1.00. Dozens of
others. SELMAR, Box 11275, Phoenix 17, Ariz.
Big catalog.

ELECTRONIC SYMBOLS IN RUBBER STAMP FORM,
for students and hobbyists, send postcard for de-
tails, ARROW HEART INDUSTRIES, Box 4925, De-
troit 19, Mich.

WRITE for our low quotation on components,
recorders. FREE catalog. HI-FIDELITY SUPPLY,
2817-XC, Third Ave., New York City 55.

TAPE recorders, Hi-Fi components, Sleep-learning
equipment, Tapes, Unusual values. Free catalog.
DRESSNER, 1523 Jericho Turnpike, New Hyde
Park 5, N.Y. L
RENT STEREO TAPES—over 2,500 different—all
major labels—free catalog. STEREOQ-PARTI, 811-

Inglewood 3, Calif.

RE, Centinela Ave.,

SALE  ITEMS — tapes recorders — component
quotes. BAYLA, Box 131-RE, Wanfagh N. Y.

4/TR STEREO TAPES— bought, sold, rented
traded! Bargain closeouts! Catalog/COLUMBIA
9651 Foxbury, Rivera, Calif.

STEREO TAPES FOR RENT. Write NATIONAL
TAPES, 71 Dey St.,, New York 7, N.Y.

VIBRATION MICROPHONE many uses. Instruc-
tions, Sample, $1.00. IGWTE, Williamsburg, N. M.

$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.

INVESTIGATORS, SECURITY OFFICERS—Profes-
sional surveillance and alarm systems. Free Liter-
ature. AMERICAN RECORDING CO., Box 332,
Springfield, Va.
TELEPHONES—Antique, Modern, French. Any
model, style color. Picture catalog $1.00. DELTA,
Box 227-R, El Paso 42, Texas.

HUNDREDS Moneymaking Opportunmes “Free
Copy. POPULAR MECHANICS, 740-CV Rush,
Chicago 11, Ml

PRINTING PRESSES, Type, Supplies. Lists 5¢.
TURNBAUGH SERVICE, Mechanicsburg, Pa.
LOCATE ANY BOOK. No Obligation. BOOK-
FINDERS, Box 668-RE, San Diego 12, Calif.

BUSINESS AIDS

BUSINESS CARDS, LABELS, RUBBER STAMPS.
Send for free descriptive literature, HEIGHTS
INDUSTRIES, 6121 C Street, Capitol Heights 27,
Md.

QUALITY RUBBER STAMPS, Moderate prices. FREE
Catalog. MELCO, Box 53331-RE, New Orleans 50,
La.

LETTERHEADS, BILLHEADS, STATEMENTS, ENVE-
LOPES—Complete set $9.95 postpaid—two color
$12.95 (Samples). OKAYPRINT, Martins Ferry 3,
Ohio.

1,000 Business Cards, “‘Raised Letters’’ $3.75
postpaid. Samples. ROUTH, RE-3, 3910 Kipling,
Greensboro, N. C.
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SEMICONDUCTOR-DIODE PARAMETRIC AMPLI-
FIERS, by Lawrence A. Blackwell and Kenneth L.
Kotzebue. Prentice-Hall Inc., Englewood Cliffs,
N. J. 6 x 9 in. 191 pp. Cloth, $9.

A theoretical discussion for the design
engineer, including noise measurements,
diode theory, etc.

RADIO-ELECTRONIC TRANSMISSION FUNDA-
MENTALS, by B. Whitfield Griffith, Jr. McGraw-
Hill Book Co. Inc., 330 W. 42 St., New York 36,
N. Y. 6 x 9 in. 612 pp. Cloth, $10.75.

Fundamental principles of networks,

lines and antennas, without advanced math, |

for students, radio operators, engineers and
lab technicians.

SERVICING TRANSISTOR RADIOS (Vols. 12, 13,
14 15). Howard W. Sams & Co. Inc., 1720 E.
38 St., Indianapolis 6, Ind. 8% x 11 in. 160 pp.
each. $2.95 each or $9.95 for the vinyl-wrapped
sef.

Each volume is a compilation of Pho-
to-fact folders covering an average of 42
transistor radio models. 41 brands are in-
cluded in the 4-volume set.

HANDBOOK OF CHEMISTRY AND PHYSICS, 44th

edition, edited by Charles D. Hodgman, M. S. |

Chemical Rubber Publishing Co., 2310 Superior
Ave. N. E. Cleveland, Ohio. 5 x 7V in. 3,604
pp- Leather, $12.

The latest edition of the old authority
contains the sum total of human knowledge
(at least as far as the technician is con-
cerned) between its covers.

GETTING THE MOST OUT OF YOUR TAPE RE.

CORDER, by H. Burstein. John F. Rider, Publisher |

Inc., 116 W. 14 St., New York, N. Y. 5% x 8 in.
176 pp. Paper, $4.25.

A manual for the tape recorder owner
that will show him the best ways to use his
equipment.

CB RADIO MOBILE HANDBOOK, by Jim Kyle.
Horizons Publications Inc., 4 N. W, 7th St., Okla-
homa City 1, Okla. 5%2 x 8% in. 133 pp. Paper,
$2.95.

Well written little book, directed main-
ly at the nontechnical CBer interested in
maintaining and improving his equipment.
Contains list of regional calling channels.

101 MORE WAYS TO USE YOUR VOM AND
VTVM, by Robert G. Middleton. Howard W. Sams
& Co. Inc., 1720 E. 38 St., Indianapolis, Ind. 5%
x 8% in., paper. 128 pp. $2.50.

Use your meters to check appliances,
lamps, motors, transformers and special
circuits.

FUNDAMENTALS OF SEMICONDUCTOR AND
TUBE ELECTRONICS, by Alex Romanowitz. John
Wiley & Sons Inc., 440 Park Ave. So., New York
16, N. Y. 6 x 9 in. 620 pp. Cloth, $8.25.

A comprehensive text that is a top-
quality first course in electronic tube and
semiconductor theory and circuitry.

THE LP/STEREQO RECORD GUIDE AND TAPE RE. |

VIEW, by Warren DeMotte. Argyle Publishing
Corp., 298 5th Ave., New York 1, N. Y. 5% x
8 in. 320 pp. Paper, 95¢.

Aimed at the collector, this book con-
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the most
noise-free
recordings
you have

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
e 4 speeds: 704, 3%, 1% and the new 4th speed
of % ips which provides 32 hours of recording
on a single 7” reel o 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 o self-contained PA system « mixing facilities
o can also play through external hi-fi system o
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), OC75 (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
F-3. North American Philips Company, Inc., High
Fidelity Products Division, 230 Duffy Avenue,
Hicksville, Long Island, New York.

Norelbo

[nSanada and throughout the free world, Norelco is known ag "the Phillpe.”
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Beware
OF

d,17.14
IMITATIONS

INSIST ON

OISE

o VOLUME CONTROL
and Contact Restorer
e TUNER-TONIC
for ALL tuners
including wafer type
o FORMULA EC-44
for ALL electrical contacts

A\

[l
I

FREE with ALL No-Noise Products
5 Plastic Extender Push-button Assembly
for pin-point applications. Does not cause
shorts!

14 Years of Recognized Leadership

ELECTRONIC CHEMICAL CORP.

813 Communipaw Ave., Jersey City 4, N.J

tains comparative reviews of thousands of
recordings (for example, 29 renditions of
Beethoven’s “Appassionata” Sonata). The
author’s mono, stereo and tape preferences
are given. Also included is a survey of
stereo hi-fi equipment.

COMMUNICATIONS DICTIONARY, by James F.
Holmes. John F. Rider Publisher, Inc., 116 W.
14 St., New York, N. Y. 6 x 9 in. 96 pp. Paper,
$1.50.

A compilation of terms used in the
fields of electronic communications and

data processing.

SIMPLIFIED THEORY AND APPLICATION OF DE-
LAY LINES, by JFD Electronics Corp. staff. JFD
Electronics Corp., Components Div., 6101 16th
Ave., Brooklyn 4, N. Y. 8% x 11 in. 51 pp. Paper,
$2.00, requested on company letterhead.

A complete treatise of theory and prac-
tice, ending with an eight-page “question-
naire” which demonstrates the specifica-
tions needed to design or order delay lines.

BRITISH MINIATURE AND SUBMINIATURE
VALVES DATA ANNUAL, 1962-63, edited by G.
W. A. Dummer and J. Mackenzie Robertson. Per-
gamon Press, Inc., 122 E. 55 St., New York 22,
N. Y. 8% x 11 in. 921 pp. Cloth, $30.

Complete specs on all British tubes in
these two classes, including cold-cathode
tubes, voltage stabilizers, reference tubes,
tuning indicators, trigger tubes and thyra-
trons. An ‘“equivalents” list (52 pages)
cross-references the tubes of each manu-
facturer with those of similar electrical
characteristics, whether miniature or other-
wise.

MUSIC, ACOUSTICS & ARCHITECTURE, by leo
L. Beranek. John Wiley & Sons, Inc., 440 Park
Ave. S., New York 16, N. Y. 7%2 x 11 in. 586 pp.
Cloth, $17.50.

A new and complete approach to the
subject, with foreword by Fugene Ormandy.
Contains the report on the 54 outstanding
concert halls of the world. Well illustrated,
with photos and figures of most of the halls
discussed.

TELEVISION ENGINEERING (Vol. 4), by S. W.
Amos and D. C. Birkinshaw. lliffe Books, Ltd.,
Dorset House. Stamford St., London, SEI, Eng-
land. 5 x 7% in., 277 pp. 35 shillings net.

A well illustrated book on circuit tech-
niques, prepared by BBC staff engineers.

RADIO SERVICING COURSE, compiled by M. N.
Beitman. Supreme Publications, 1760 Balsam
Rd., Highland Park, l1l. 8%2 x 11 in. 160 pp. Paper,
$2.50.

A very simple approach, with the help
of many photographic and line illustrations,
taking the reader from the beginnings right
through to inverse feedback, speaker match-
ing and frequency modulation.

AIR  CONDITIONING  INSTALLATION AND
MAINTENANCE, by Ernest Tricomi. Howard W.
Sams & Co. Inc., 1720 E. 38 St., Indianapolis, Ind.
5% x 8% in., paper. 128 pp. $2.95.

A practical handbook for technicians
who service home and auto units.

KEY TROUBLESHOOTING WAVEFORMS FOR
SYNC CIRCUITS, by Robert G. Middleton. Howard
W. Sams & Co. Inc., 1720 E. 38 St., Indianapolis
6, Ind. 5% x 8% in., 128 pp. Paper, $2.
Troubleshooting is easier when you
compare your scope waveforms with those
appearing here. END

MEET
THE BEST BRAINS,
THE BEST PRODUCTS

ELECTRONIC TECHNICIANS

STATESIDE & OVERSEAS POSITIONS

Openings for men trained or experienced in military electronics to
maintain or instruct in the following:

COMMUNICATIONS ’
RADAR
COMPUTERS

Let us review YOUR BACKGROUND NOW so that we may arrange ‘

for a personal interview with you in or near your home city. Save 'N THE |NDUSTRY
time and S-P-E-E-D your answer. Fill in the coupon below and mail
to: at

PHILCO TECHREP DIVISION |

A Subsidiary of Ford Motor Company

P.O. BOX 4730—PHILADELPHIA 34, PA. !

Please Mail This Coupon To The Above Address '
|

y
I-triPLE-E’.
International Convention
and Exhibition in New York

c/o Department 804

:A;D::SA;\E L e e e T DO L e MARCH 25' 26' 27' 28
CITY oo e PHONE............ The COLISEUM at Columbus- Circle

& The WALDORF ASTORIA HOTEL

Discharge Rate or Rank ............oiuiiunvnennnnns e
MEMBERS $1.00; NON-MEMBERS $3.00

MINIMUM AGE: 18

(formerly the IRE Show)

Branch Of Service m «ime o ws ooions qia 5T emss ATl S0 + o e o o o oo olpusosss 500D Sdmissiont

Military or Commercial Electrenic Exp. . ..ovviinnneiicn e

An Equal Opportunity Employer

- O 0 ©® @ & 0060000 00 0 00
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School Diredory’

Engineering Technician ENGlNEERmG. EDUCATION !
A.S. Degree—2 Years for the Space Age

Electronics Engineer Wz NORTHROP INSTITUTE of Technology

B.5. Degree s a privately endowed, nonprofit college of engineering
Evening Courses Available offering a complete Bachelor of Science Degree Program
and TWO-YEAR accredited technical institute curricula.

ELECTRONIC TECHNICAL INSTITUTE Students from 80 siates, many forelgn countrles. Outstand:

ingly successful praduates employe: n aeronautics, clec-
970 W. Manchester Ave., Inglewood, Calif. tronics. and space technology. Wrlte today for catalog—

n . y bli 1 .
4863 El Cajon Blvd., San Diego, Calif. o N URTHROP INSTITUTE OF TECHNOLOGY

YOUR CAREER

1181 west Arbor Vitae Street, Inglewood I, California
2 —— - : S ) Sy et 1o 42 e T
ENGINEERING DEGREES Electronics

Electronics, Mechanical, EA R N Engineering D EG R E E
A,Jf:. o ‘LlhAera| At": & You can earn an A.S.E.E. degree at home. College level
JorgLn l;"""';"“' 9 HOME STUDY courses taught so you ean understand

earned by them. Continue your education, earn more in the | |

H o M E s T U D Y highly paid electronics industry. Missiles, computers, |
R transistors, automation, complete electronics. Over

“eS'!ilﬂﬂ'l Classes Also 27,000 graduates now employed. Resident school avail- | |
SpAe;?:ym;nflrls‘; lr))re:flt;:ged ?ble at olur Chicago campus—Founded 1934. Send for

ree catalog. -
PACIFIC INTEPR‘:ﬁ\I'HgNAL | | american institute of Engineering & Technology t to gmde you
INTERNATIONAL COLLEGE OF ARTS 1139 West Fullerton Parkway, Chicago 14, {I1.
cAs. 2% SCIENCES I' to a
Primarily a correspondence schoo)
Chartered 1935 . . successful future
5719-M Santa Monica Blvd. Hollywood 38, Calif. ENGINEERING B.S. DEGREE in
—— =Sl SCIENCE | IN 36 MOS.
GET INTO s

ELECTRONICS

ELECTRONICS
RADIOC-TV

V.T.I. training leads to success as
technicians. field engineers, special-
ists in communications. Zuided mise
siles, computers, radar and automation.
Basic & advanced courses in theory &
laboratory. Electronie Engineering
Technology, an ECPD accredited Techni-
cal Institute curriculum. Assoc. degree
in 8. . also obtainable. I
approved. Graduates in all branches of
electronics with major companies. Start
Feh., Sept. orms, campus. Higl
school graduate or equivalent. Catalog.

VALPARAISO TECHNICAL

INSTITUTE
Department C, Valparaiso, Indiana

E = » A Al a ﬂ.\ﬁ

I el F
NEEDS 50,000 NEW ENGINEERS A YEARI’

EARN ACCREDITED B.S. DEGREE in Science or
Engineering in 36 months—year-round program optional.
27-month engineering diploma also available. Classes
siart March, June, Nept., Jan. QUALITY EDUCATION.
Graduates employed throughout the . S. and abroad
Government approved for veteran training. Students from

50 states, 40 countries. 20 huildings; dorms, gym., Campus.

New library and laboratories. Employment help provided. E '

SAVE TIME AND MO} EY. Write for catalog ‘ E N G l N E R 3 N G
TF Indiana Institute of Technology | E

formerly Indiana Technical College This interesting pictorial booklet
1616 E. washington Boutevard, Fort Wayne 2, Indiana|  tells you how you can prepare for a

engineering degree in 27 months | L. oo ___.o_----o.ama.  dynamic career as an Electrical En-
‘ gineer or Engineering Technician in

Bc_comg En Electronics Ednginecr. CtOIl]\'?g'c graduates .
enjoy higher income . . . advancement. Malor corpora- [ f f ? oo 5
ggng}yé_sit us regulacrly toci%leDrvE'_iew and employ scniors. ! r't E\ | £ c /9/8 ’ LIVETR? CROELIT, growing fields:

OR OF SCIEN GREE IN 27 MONTHS

in Electrical (Elcctronics or  Power major), Aero- ‘l MISSILES * RADAR °* RESEARCH
nautical, Chemical, Mechanical. Civil Engineecring. g U |

th;tS A(I)ON{(HS alx)ll.fs_. DeDgrqe illCBusfiincss }/}dml:ls- P77 ELECTRICAL POWER * ROCKETRY
tration. -Year Drafting-Design Certificate Program.

Srmz:ll[ Clagées.c\{/clll-eqzlqpneg Ilanbs. Clampus. Dorms, | N | AUTOMATION ¢« AVIONICS

new library, Mmlgrate Costs. Enter June, Sept., Jan..

Mar. Founded 1884.
1‘ O;I/n;ite J. G. McCarthy for Catalog and “‘Your PAYS $3 TO $5 AN HOUR

ireer’”’ Book.

SALES * DEVELOPMENT

Get all the facts about job opportu-
nities, length of study, courses

| Spare Time, Full Time ¢ Learn at Home

Appliances. Pays $3-$5 says: *“‘Made $510 in one

h 8 ime. NRI
“400 MILLION appii- touree & priceress A« MILWAUKEE SCHOOL OF ENGINEERING
ances are in American 70 €xtra charge you even
homes right now. 76 8et all parts for your MAIL COUPON TODAY!

Million MORE bought OWn _Appliance Tester,
each year. People need t00- Finds trouble-spots, MILWAUKEE SCHOOL OF ENGINEERING §
Dept. RE3-63, 1025 N. Milwaukee St.

them fixed. good times speeds and checks your
Milwaukee, Wisconsin Ms-113

work.
or bad. YOU make good Get your FREE Book
Please send FREE ‘‘Your Career’’ booklet
I'm interested in [] Electronics [] Radio-TV

money doing it. In your and FREE Sample Les-
basement, garage, even son! Mail coupon_below, |

O Computers O Electrical Engineering
O Mechanical Engineering

REE BOOK offered Quick Way To Get Started
Fbelow shows how For less than 20¢ a offered, .degrees you can earn,
YOU can now have a 9ay our easy, piciured | scholarships, part-time work — as
2433 College Avenue ¢ Angola, Ind. | good-paying husiness of 1‘"55““9“0“' ;baCkEd by well as pictures of the Milwaukee
—_— e S —— your own right in your 9 Years of success m School of Engineering’s educational
| home. No experience Eomefogatmn)ngar-gixr;:pgrﬁ‘ © ng g . & A
ELECTROHI Py needed, just simple tools. $iMS Looming feld. Earl and recreational facilities. No obli-
’ [ , Learn to repair Electric Rgjq of Thompson, Ohio gation — it’s yours free.
[

il
Prepare NOW! 5L o 1

DEMAND FOR ELECTRONIC ENGINEERING TECH-
NOLOGISTS EXCEEDS SUPPLY! Enroll with a nationally-
recognized leader in electronics education. ECPD Accredited
Technical Institute curricula in Electronic Engineering Tech-
nology and Commercial Broadcast Technology. Complete career
preparation for hooming fields of ELECTRONICS—COMMU-
NICATIONS BROADCASTING COMPUTER TECH.
NOLOGY — COMPUTER PROGRAMMING. College level
resident and home-study courses. Coeducational. Up-to-date
laboratories feature IBM, BENDIX and UNIVAC electronic

on your kitchen table. letter or postcard, now.

FREE BOOK e FREE LESSON

cescssserTnacccccacaasr

computers and data proces q t. SEND couroN | r ————————————————— \ | (PLEASE PRINT)
FOR COMPLETE CATALOG. l I gATtIOFP(‘:;LwRAhQIO INSTITUTE, Appliance Division i
ESSEEEENNEEEEEEEENENNNEEENEEERE AL » Washington 16, D. C. . Name. ~.Age.
= CENTRAL TECHNICAL INSTITUTE 1645 Wyandotte, Kansas ity 4o, REO33 M| | Send Free Book. Free Appliance Repair Course |
= Il Lesson. Am interested in: |
| e _ hge__ W I O Spare Time Earnings (] My Own Business I Address —
= = | O Better Job |
m o H ] Name .. I City. e 0D .. StalE.
= City. Zone. Stats = Aqdress . [J I'm eligible for veterans education benefits.
CHECK INTEREST: [J Resident ] Home Study 1 I City ... o | Discharge date -
SENNEENNNENENEENNENEN NN NN EEEE | | _accredited Member—National Home Study Council | gy p e an e e e e e e oo .o oo ow el
MARCH, 1963 11
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JUMBO P: OFFER

FREE! FREE! FREE! FREE!

EXCLUSIVE 0nly with Poly Paks

$ - 1$4 00
L
U
S

JUMBO PAK __| cHOOSE ANY ITEM

o Transistors » Diodes |

o Rectifiers e Coils

« Resistors o Knobs

o Condensers e Etc. Etc.
25¢ for handling

IN THIS SALE AD
FREE WITH
EVERY $10. ORDER

BOTH FREE WITH ANY $'|000 ORDER

SEMI-KON-DUCTORS by PAK'

We Bought Up Millions—No Chance to Test ‘Em!
[] 20 PNP TRANSISTORS, TO-5 case, hobby must....... $1
15 NPN TRANSISTORS, TO-5 case, hobby must. !
15 CK722 TRANSISTORS PNP, standard make.
10 2-AMP POWER RECTIFIERS, silicon. .
10 100mc TRANSISTORS, PP, MADT's, stendard makeS$]
25 TRANSISTORS, RECTlFIERS DIODES - -8
5 POWER TRANSISTORS 2N155. TO.3 case..
2 40-WATT TRANSISTORS, 2N173. 2N174 case.
2

1

1

2

1

0-AMP POWER RECTIFIER, silicon, stud........... $1
5 SILICON DIODES up to 750 ma, epoxy & gold..$]
0 TRANSISTORS, 5 'PNP. 5 NPN, asstd types.......S|
0 TOP HAT RECTIFIERS, to 750 MA. silicon
0 ZENER DIODES, 201d plated....oovnne. DLY .......
FACTORY
testes. SEMI-KONS by Pax
10 1N34 GERMANIUM DIODES, submini Size....... $1
4 2N107 TRANSISTORS, PXP. Standard make..
4 2N35 TRANSISTORS, NPN. standard make..
3 2N170 type TRANSISTORS pnp-RF-0scC..
3 750-MIL 400V SILICON DIODES:-
4
2

SUN BATTERIES, t© 11/, lite sens.
TRANSISTORS, like 2N412 mixer, ose. TO-5 ca
2 TRANSISTORS, like 2N410 IF or Amplifier 81
2 TRANSISTORS, like 2N241 driver, TO-5..
25-amp TRANSISTOR <ar ignition. TO-3..
| 1-WATT ZENER REGULATORS, from 3 to aov

KIT OF THE MONTH

30 GERMANIUM DIODES °1

Type 1N119, “Klip-in"’ type, general purpose
and computer work. Factory tested.

famous DOLLAR POLY PAKS

FAMOUS
40 WORLDS SMALLEST RESISTORS, 5%0 100
40 SUBMINIATURE CONDENSERS, asst values .
4 TRANSISTOR TRANSFORMERS, "printed ckts
100 PRINTED CIRCUIT RADIO PARTS and board..
60 CERAMIC CONDENSERS, 0 -04mf to 6KV...
10 'TINY’' SWITCHES, micro type. standard make....$)
35 SILVER MICA CONDENSERS asst values.. 81
50 TERMINAL STRIPS, asst 1 to & lugs.
10 RCA PLUG & JACK SETS, tuners. all“l:‘hfle'rs
60 HI-Q RESISTORS, Y2+ 1. W to 1-mes, 5% 100
100 PARTS SURPR|SE, worth $50...... agm
100 ASST. HALF WATTERS, Tesistors.
35 TWO WATTERS, resistors, AB 5% too.....
50 ALLEN BRADLEY RESISTORS, v2.1.2%W asst.
50 COILS & CHOKES, rf. osc heaking, IF too
$25 RADIO-n-TV SURPR|SE wide variety.

asst va lues

Y O O O L

10 TRANSISTOR ELECTROI.YTICS, 3
50 RADIO-n-TV KNOBS, asst coiors, styles. K31
10 ELECTROLYTICS, can & tubular types. .31
10 VOLUME CONTROI.S to l-meg. switeh (oo! K31
50 MICA CONDENSERS, to 01 silvers too.. 51
10 TOGGLE SWITCHES, asst types, makes.... 51
20 POWER RESISTORS, wirewound, 5- 50W to TK....$1
12 TEN WATTERS, usxstoxs, 5W too. 12 values .81
10 TRANSISTOR SOCKETS, for PNP-NPNs._. 81
10 PANEL SWITCHES, rotary, tosgle, milcra. 31

3 FERRITE ANT., Supelhel loopsticks. 414" long
30 BLACK BEAUTY MOLDED CONDENSERS 355“-
60 TUBE SOCKETS, plugs, receptacies......
40 DISC CONDENSERS to .05 to 6KV, 20 \alue
60 TUBULAR CONDENSERS to 5mf to 600V.
1000-pc. HARDW ARE KIT, rhdio-n-tv screws, i
5

3

0 ALLEN BRADLEY 1 WATTERS, 5% too.

00-ft. HOOKUP WIRE, asst colors sizes.......
5 PRINTED CIRCUIT BOARDS, Gx12 sizes..
8 POCKET PIN STRAIGHTENERS, 7&9 pin tubes.
25 PRINTED CIRCUIT SOCKETS, all tvpes...
30 'LOW NOISE' CORNING RESISTORS
30 PRECISIONS, Y2&1%. to 1.meg, 13, 1
150-fr. TRANSISTOR WIRE #26-#32 sizes
2 TRANSISTOR SUPERHET VARIABLE CONDENSERS 51
' 30 FERRITE HI-Q LOOPSTICK CORES:- -
| 3 OUTPUT TRANSFORMERS, 50LG. soca

SEND 10¢ FOR BARGAIN MAIL-ORDER FLYERS
[l Semiconductors  [] Poly Paks [] Parts

OO OO OO OO OO OO OO0 OO 0000

TERMS: Send check, money order.
incl postage—avg wt per pak 1 Ib.
Rated firms, net 30 days. EXPORT

AKS ORDERS INVITED.
P.0. Box 942R, So. Lynnfield, Mass.

World’s largest supplier of pre-packed assortments
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ADVERTISING INDEX

Aerogap Corp.
Aerovox Corp.
Allied Rado Corp.
Amcrican Radio Distributing Co.
Amperex Electronic Corp.
Anglo American Acoustics Ltd
Atias Sound (Div. American Trading & Produc-
tion COTRY) st s ap =r-precile, g dlmo g 9% - Ams ¢ | 25 2
Audio Unlimited Inc. g
B & K Manufacturing Co.
Barry Electronics Corp
Beniamin_Electronic Sound Corp
Blonder-Tongue Labs.
Brite Electronics

= = asl

British InGustries (Mulficore Sales Div.)
Brooks Radio & TV Corp. .................. 94, 95
BUrroughs CorR. s siime . smd e s o somed mee s - - pimean s 84

Burstein-Applebee Co.
Cadre Industries Corp.

Cabpitol Radio Engineering Institute ............ 13
Canitol Radio Engincenng Institute Atomics .... 107
CATSION,. i e e S - - e - T - - o9

Castte TV Tuner Service . ..
Centralab, Div. of Globe-Union
Clarosiat Mfe. Co. Inc.
CLASSIFIED ADS
Cleveland Institute of Electronics
Colon,rams, Inc. (Subsidiary of TV Development
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©
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Cornar (Div. of National Radio Institute) o Il
Cornell_Electronics Co. ... 102

Coyne Electrical School 2
Coyne School Publications .
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Electronic Chemical Corn
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Grantham_School of Electronics 15
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Key Electronics Co. -
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Pantronic, Inc.
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Quietrole Co.
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Rad-Tel Tube Co. ....... .. 81
Radio-Electronic Master 90
Reeves Soundcraft Corp. 3
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Stancor Electronics Inc.
Supreme Publications ...
AL B . ilh et o e
Sarxes Tarzjan Inc. (Tuner Div)
Sarkes Tarzian Inc. (Tape Div.)

Turner Microphone Co.
Utah Electronics Corp.
warren Electronics Co.

Weller Eleciric Co
Western Radio
(Johm) Wll%’ & Sons, Inc.
Winegard CO. ... :uioiiciniiii i .
Wworkman Electronic Products Inc. in
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SCHOOL DIRECTORY ... .. ... . . .. .page 111
American [nstitute of Engincering & Technology ‘
Central Technical Institute

Electronic Technical Institute

Indiana institute of Technology

Milwaukec School of Engineering

National Radio Institute

Northrop Institute of Technology

Pacific International College of Arts & Sciences

Tri-State College

Valparaiso Technical Institute

Printed in USA.

SE YOUR CAR RADIO AERIAL FOR CB 100!

Long Unsightly Expensive Whips Not Needed! ,
DIPLEXER GIVES SAME OR BETTER
RANGE ON ANY CITIZENS RBAND HRADIO|
and works on regular car radic at same time
witheut loss or interference! INSTALLS IN 5|
MINUTES! Includes ¢lamp-on base loading;
HI-q coil, efficient shielded diplexing circuit|
with cables and plugs.
NET USERS PRICE $9.95 comblete postpaid—
OKRDER DIRECT, see your distrIbutor or write
for circular, GUARANTEED PERFORMANCE.

WESTERN RADIO, Dept. CRE-3, KEARNEY, NEBRASKA‘

WWW.americanradiohistorv. com

Just plug in and talk}

,A

SpR\NG
a young
man'’s
fancy turns to
thoughts of ...

LETRONLGS!

Naturally! Isn’t that his first love? With spring
busting out all over, we too are busting out
with articles of description and construction
to strike any man's fancy of any age. In the
April issue, you discover hints that save time

| and money in the shop, ideas that make your

electronics hobby more interesting, sugges-

| tions that increase your audio listening pleas-

ure. Take these for example:

Improve TV picture
and tone quality

Increase picture quality a great deal with little
cost and effort by adding a dc restorer to the
set. With another simple modification, you'l
be able to feed sound into a hi-fi system and
get the benefits of TV's FM sound.

@@Sensitive light meter
is easy to construct
More than 50 times as sensitive as an ordinary
exposure meter, this little instrument needs

only four diodes, a thermistor and a few elec-
tronic parts. You can build it easily!

FM stereo in packaged
Hi-Fi
Many manufacturers of hi-fi packaged equip-
ment have added stereo by inserting a multi-
plex adapter. Learn how they work; discover
the circuit details.

Signal injector for
your VTVM

With a 1,000-cycle signal available at the flick
of a switch, your meter becomes almost a port-
able trouble-shooting laboratory. Will check
any circuit a 1-kc signal can get through.

Radio-Electronics

April Issue
on sale March 21

RADIO-ELECTRONICS
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the HIDDEN 600 wrote these & SUCCESS STORIES. ..

Service Technicians supply the happy endings!

Capacitor success stories arc no novelty at Spraguc. The “Hidden 600
Sprague’s behind-the-scenes staff of 600 cxperienced researchers, have
authored scores of them! And customers add new chapters cvery day. But
nonc has proved more popular than the 6 test sellers shown here. Developed
by the largest rescarch organization in the capacitor industry, these 6
assure happy cndings to service technicians’ problems.

© DIFILM® BLACK BEAUTY® MOLDED TUBULAR CAPACITORS

The world’s most humidity-resistant molded capacitors. Dual

“ diclectric—polyester filmy and special capacitor tissuc—com-

& bines best features of both. Exclusive HCX® solid impregnant
- produces rock-hard section—nothing to leak. Tough casc of
non-flammable phenolic—cannot be damaged in handling.

@ DIFILM® ORANGE DROP® DIPPED TUBULAR CAPACITORS

ot Especiaily made for exact, original replacement of radial-lead |
tubulars. Dual diclectric combines the best features of both
l polyester film and special capacitor tissue. Exclusive HCX®

o

solid impregnant—no cil to leak, no wax to drip. Double
l dipped in bright orange epoxy resin to beat heat and humidity.

€© TWIST-LOK® ELECTROLYTIC CAPACITORS I
The most dependable czpacitors of their type. Built to *‘take
it” under torrid 185°F (85°C) temperatures—in crowded
TV chassis, sizzling auto radios, portable and ac-dc table
radios, radio-phono combinations, etc. Hermetically sealed
in aluminum cases for exceptionally long life. Withstand high
surge voltages. 1deal for high ripple selenium rectifier circuits.

O ATOM® ELECTROLYTIC CAPACITORS

‘ The smallest dependable electrolytics designed for 85°C opera-

| k‘@\@'\‘?}’-\‘ — tion in voltages to 450 WVDC. Small cnough to fit anywhere,

l L A0 work anywhere. Low leakage and long shelf life. Will with-
! prah stand high temperatures, high ripple currents, high surge volt-

ages. Metal case construction with Kraft insulating sleeve.

© LITTL-LYTIC® ELECTROLYTIC CAPACITORS
Ultra-tiny size for use in transistorized equipment. High de-
) gree of reliability at reasonable price. All-welded construction
;*' —no pressure joints td cause ‘‘open’ circuits. Withstand
’ temperatures to 85°C (185°F). Hermetically sealed. Extremely
low lcakage current. Designed for long shelf life—particularly
important in sets used only part of the year. !

©® CERA-MITE® CERAMIC CAPACITORS

Tiny, tough, dependable in practically every application. Low
self-inductance of silvered flat-plate design gives improved il
by-pass action in TV r-fcircuits. Higher self-resonant frequen- ]! :

-

by g 2

/

cy than tubular ceramics or micas. Tough moisture-proof
N N coating. Designed for 85°C operation. E

D e LY WO i

]

S =

—= B S s

%,

sk The “‘Hidden 600 are Sprague’s 600 experienced researchers who staff the largest re-
search organization in_the electronic component industry and who back up the efforis of
some 8,500 Sprague enployees in 16 planis strategically located throughoui the United States.

SPRAGUE

Handy Hanging Wall Catalog C-457 gives complete service part list-
ings. Ask your Sprague Distributor for a copy, or write Sprague Prod-
ucts Company, 81 Marshall Street, North Adams, Massachusetts.

€3-347 R3

THE MARK OF RELIABILITY
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Get the All-New RCA Institutes Color TV Home Study Course
FREE with Your Purchases of Dependable RCA Receiving Tubes

Make no mistake about it: the future of clectronic servicing is in Color TV!

... And here’s how RCA—pioneer of the compatible Color TV system in
use today—can put you in the color picture.

The RCA Electron Tube Division offers you the RCA Institutes brand-
new, completely up-dated Color TV Home Study Course FREE with vour
purchases of RCA entertainment receiving tubes. This practical course, filled
with the latest up-to-the-minute information, will help equip you to trouble-
shoot and repair all modern color receivers regardless of brand.

Because Color TV is already such big business (approaching $300 million
a year), this course can start making money for you as soon as you complete
it—and for many years to comc. Don't miss this major opportunity for a more
profitable futurc. Ask your participating Authorized RCA Tube Distributor
for full details right away.

@s The Most Trusted Name in Television

\~ 2
.

WHAT YOU GET

4 Study Groups, 8 Graded Lessons.
This is an all-new course, never be-
fore offered. Covers the most mod-
ern Color TV circuits. Even if you've
taken a previous color course you'll
still benefit from this one.

Handsome, durable 3.ring binder to
keep all lessons and examinations in
a permanent reference file.

RCA Institutes Color TV Graduation i
Certificate on completion of course
—nplus all regular RCA Institutes
educational services to students.
Graded examinations on every lesson. [

RCA ELECTRON TUBE DIVISION, HARRISON, M. J.
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