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_EICO Makes It Possible

Uncompromising engineering—for value does it!
You save up to 50% with Eico Kits and Wired Equipment.

e

O > § Cortina..-

~w - THE VERDICT IS IN.High fidelity authorities agree:
Cortina's engineering excellence, 100% capability, and
compact dramatic esthetics all add up to Total
: Stereo Performance at lowest cost.
S T L I N ww oy A Silicon Solid-State 70-Watt Stereo Amplifier for $99.95 kit,
o off « o $139.95 wired, including cabinet. Cortina 3070

A Solid-State FM Stereo Tuner for $99.95 kit, $139.95 wired,
including cabinet. Cortina 3200.

A 70-Watt Solid-State FM Stereo Receiver for $169.95 kit, $259.95 wired,
including cabinet. Cortina 3570.

NEW Siticon Solid State 150-Watt Stereo Amplifier designed for audio
perfectionists. Less than 0.1% harmonic distortion, IM distortion.
Less than 0.6% at full output. Controls and inputs for every music
source. $149.95 kit, $225.00 wired including cabinet. Cortina 3150.

YEIEY N HEE M e NEw7owatt Solid State AM/FM Stereo Receiver for $189.95 kit,
- - $279.95 wired including cabinet. Cortina 3770.

NEW

-
Elcocraft The newest excitement in kits.
100% solid-state and professional.

Fun to build and use. Expandable, interconnectable. Great as “jiffy” projects
and as introductions to electronics. No technical experience needed. Finest parts,
pre-drilled etched printed circuit boards, step-by-step instructions.

EC-100 Electronic Siren $4.95, EC-101 Electronic Burglar Alarm $6.95, EICOCRAFT - el P |
EC-102 Electronic Fire Alarm $6.95, EC-200 Electronic Intercom $5.95 RGN 6 EXCITING NEW PROJECTS
EC-300 Audio Power Amplifier $5.95, EC-400 Electronic Metronome $3.95, abmmiad:

EC-500 Tremolo $9.95, EC-600 Electronic Light Flasher $3.95, EC-1700 Ham/CB Vox $8.95,

EC-700 Electronic “Mystifier” $4.95, EC-800 Photo Cell Nite Lite $4.95, EC-1800 Electronic "TOX" $8.95,
EC-300 Power Supply $8.95. EC-1000 Code Oscillator $2.50, EC-1900 "Treasure Finder” $9.95,
EC-1100 FM Wireless Mike $9.95, EC-1200 AM Wireless Mike $9.95, EC-2000 Electronic Organ $9.95,
EC-1300 Electronic VOX $8.95, EC-1400 Solid State FM Radio $9.95, EC-2100 Electronic “Eye" $9.95,
EC-1500 Solid State AM Radio $8.95, EC-1600 Electronic Bongos $7.95 EC-2200 “'Magic Switch’” $9.95

Color n’ Sound .
‘ qimeeee Automotive

the first inexpensive solid-state EICO 888—Car/Boat ¢
electronic system which Engine Analyzer. | S
provides true synchronization For all 6V/12V
of color with sound. Watch systems; 4, 6, 8-cyl.
the music you love spring s
to life as a vibrant, ever Now you can keep
shifting interplay of colors. your car or boat
Simply connect to speaker leads of your engine in tip-top shape

with this solid-state, portable, self-powered universal
engine analyzer. Completely tests your total
ignition/electrical system.

Complete with a Tune-up & Trouble-shooting Manual.
Model 888; $49.95 kit, $69.95 wired.

Test Equipment L
0 best buys to choose from.

FREE 1969 CATALOG

EICO Electronic Instrument Co., Inc.
283 Malta Street, Brookiyn, N.Y. 11207

Hi-Fi system (or radio). Kit can be assembled
in several hours — no technical knowledge or
experience necessary. Kit $49.95, Wired $79.95.

“‘The Professionals'’
~—Ilaboratory precision at lowest cost.

Model 460 Wideband Direct-Coupled
5" Oscilloscope. DC-4.5mc 1
[ Send me FREE catalog describing the full EICO

-V for color and B&W TV service
‘% and 1ab use. Push-pull DC vertical line of 200 best buys, and name of nearest dealer.

amp., bal. or unbal. input. Automatic E Name

sync limiter and amp.
$99.95 kit, $149.95 wired.

Model 232 Peak-to-Peak VTVM. A must for color or B&W TV and industrial use.
7 non-skip ranges on all 4 functions. With exclusive Uni-Probe.®
$34.95 kit, $49.95 wired.

Address.

City
State Zip.

Circle 8 on reader service card

www.americanradiohistorv.com
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COMMERCIAL OPERATOR

is part of the Grantham

A. S. E E

(Associate in Science in Electronics Engineering)

DEGREE CURRICULUM

In today’s world of electronics employment, an
FCC license is important —sometimes essential —
but it’s not enough! Without further education,
you can’t make it to the top. Get your FCC license
without fail, but don’t stop there. To prepare for
the best jobs, continue your electronics education
and get your Associate Degree in Electronics.

This is good common sense for those who want
to make more money in electronics. It also makes
sense to prepare for your FCC license with the
School that gives degree credit for your license
training — and with the School that can then take
you from the FCC license level to the Degree level.

The first two semesters of the Grantham degree
curriculum prepare you for the first class FCC
license and radar endorsement. These two se-
mesters, in addition to other parts of the Grantham

@ GRANTHAM School of Electronics i;

'OM: 51\3

*Semesters 1, 2, and 3 of the Grantham electronics cur-
riculum are available also in resident classes at our Wash-
ington, D.C. school — at the address shown below.

e Established in 1951 e

Grantham School of Electronics

1505 N. Western Ave.
Hollywood, Calif. 90027

Telephone:
(213) 469-7878

818 18th Street, N.W.
Washington, D.C. 20006

Telephone:
(202) 298-7460

or

JANUARY 1969

This booklet

FREE!

liiiii

This free booklet
explains what an
FCC license and
ASEE degree can
do for your future.

degree curriculum, are available by ccrres-
pondence® at very reasonable tuition. The
ASEE Degree can be earned by corresporaence
with a minimum of two weeks in residence.

Accreditation, and G.I. Bill Approval

Grantham School of Electronics is accredited
by the Accrediting Commission of the Nat onal
Home Study Council, and is approved for both
correspondence and resident training under the
G.1. Bill. Mail the coupon, or simply write or
telephone for your free copy of our Associate
Degree Bulletin which gives complete details
of our educational program.

Grantham School of Electronics RE 1-69
1505 N. Western Ave., Hollywood, Calif. 90027

Please mail me your free catalog, which explains hosww
Grantham training can prepare me for my FCC Licers:
and Associate Degree in electronics. I understand n
salesman will call.

Name__ Age
Address_— X
City State Zip -
___________________________ .
1

www americanradiohistorv.com
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NEW & TIMELY

Volume 40 Number 1

RADIO-ELECTRONICS

January 1969

Philadelphia’s new Civic
Center has been wired for

sound on a grand scale
with 103 speakers distributed
throughout the center’s arena,
ballrooms, cafeterias, under-
ground garages, 57 meeting
rooms and convention show
area. Most of the speakers are
conccaled in columns. and all
can be controlled from a 4-
rack control center.

But that’s not all. For
greater flexibility, the sound
system includes 7 remote-
location equipment racks and
17 remote-control panels. A
maze of microphone jacks is
spaced throughout the center
within 30’ of each other. The
Bogen Communications Divi-
sion of Lear Siegler, Inc. de-
signed and built the system to
blanket the center’'s 321,000
square feet with sound.

LASER INTRUSION
DETECTOR

Interrupted photocell
beams have opened supermar-
ket doors for years. Now the
Army is using this principle
to maintain security with an
RCA-built alarm system that
uses pure light beams. The
transmitter and receiver units,
including batteries, are cig-
arette-pack size to simplify
concealment. A gallium arse-
nide injection laser in the
transmitter is aligned with the
receiver unit when the detec-

tor is set up. Any interruption
of the light pulses between
the units triggers a signal
from the receiver, which can
be monitored by a remote
alarm unit.

COLOR TV PATENTS
A federal court has finally
granted a patent to RCA for
its photozraphic method of de-
positing  phosphor  dots on
CRT faces—17 years after fil-
ing application. Philco lost a

IN THIS ISSUE
Trying to decide which
color TV you should buy?
See the 4-page color TV
buyer's guide on page 42.
It spells out all the im-
portant features of more
than 100 of the 1969
color sets. Select the set
that really fits your needs.

long legal dual. The patent,
one of more than 1000 in the
color TV field, is considered
fundamental for competitive
production of color CRT’s.
RCA may now seek royalties
from tube manufacturers using
the process.

Under a 1958 agreement,
RCA made 100 of its early
color patents available to the
cclor TV industry, but claims
royalty on post 1958 patents.

Rare-earth red phosphors
used in combination with sul-
phide blue and green phos-
phors is another color patent
in the courts. GT&E's Sylvania
lays claim to the rare-earth
discovery, now used in most
color tubes.

LOOKING AHEAD

By DAVID LACHENBRUCH

CONTRIBUTING EPITOR

Looking into 1969

In technology, each year brings some completely un-
dreamed-of developments, as well as some already on the
timetable. We can’t attempt to forecast the surprise ones
but, from our vantage point, concentrating principally on
the areas of direct interest to the consumer, we think Elec-
tronics 1969 will sce these developments:

Color television

Although the new year probably won't see widespread
acceptance of any unconventional color picture tubes (of
the nonshadow-mask variety), it could well see a new, far
more compact, shadow-mask type. This new tube will have
a wider deflection angle (perhaps 110° or 120°, as com-
pared to the standard 90° angle of today’s tubes). Com-
bined with solid-state or hybrid circuits, it can make pos-
sible extremely portable color sets. The new compact tube
probably will appear by late 1969 in the “portable” sizes—
18” diagonal and smaller—where it is badly nceded.

(continued on page 4)

WWW americanradiohistorv com

IMPROVED
PHOTO-
MULTIPLIER

This extremely sensitive
photomultiplicr  tube could
play an importent role in un-
locking the mysteries of DNA
molecules or distant “pulsar”
radio sources in the galaxy.
The improved photomultiplier
is 10 times as efficient as
those currently in use. Photo-
multipliers use a series of
“dynodes” to amplify primary
electrons  generated  when
weak incoming light strikes
the material in the first
dynode stage. RCA scientists

have discovered that gallium
phosphide used in the impor-
tant first stage now enables
a photomultiplier to discrimi-

nate between light sources
that may generate one, two,
three or more primary elec-
trons. This should make it
possible to “see” details of nu-
clear, astronomical and bio-
logical events never observed
before.

ELECTRONIC
BARTENDER

Here's a computerized
bartender that serves any one
of 23 drinks in 4 seconds
flat—provided you’re lucky
or smart. The electronic bar-
tender is coupled with a one-
arm bandit that registers the
number of drinks won or dis-
penses tokens that can be

Y
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Radio-Electronics

January 1969 + Over 60 Years of Electronics Publishing

SPECIAL FEATURES
Step Toward Tomorrow With Quick-

Change Modules ............. et 32 ..... larry Steckler
Color TV: what’s now, what’s coming
Buyer’s Guide to 1969 Color Sets ........ «.... 42 ... LenBuckwalter

b 1.4
Plug-in modules like this one keep the Quas-r color
set at home even during ‘‘shop’’ repairs.

More than 100 color receivers you can buy

see pige 32
FLYBACK
470pF L i
25KV ]
T0BOOST 4.7K HOR 2
RECT oL
470pF A\
25KV
BUILD THIS ONE BLUE & ; ;
. . HORIZ S68K i 2
Build: Beginner’s Dot-Bar Generator......... . 50 Bennett C. Goldberg CENT < 7 |
. e DIODE RED : i
Portable unit has simplified circuit % i
BLUE
%
AUDIO ’
Electronic Music For Do-It-Yourselfers ........ 38 ..... Robert C. Ehle The '69 color sets use a heap of new circuits. This is
Create your own music—on a budget one of them. You'll find 11 more new ores inside.
What's Behind Audio Amplifier Specs ........ 70 ..... Peter Sutheim see pi ge 61

The real meaning of those mysterious numbers

GENERAL ELECTRONICS

Looking Ahead .......... ... ..o il 2 David Lachenbruch

Current happenings with future overtones

IC’s Foil Change Cheaters .............. ... 40

How the J-)KFlipFlops ..................... 54 . .leonard E. Geisler

Logic circuits are simple

ABC’s of Transistors. . ...................... 56 . .Sylvania Technical

How to check transistor stages Staff i b
Portable dot-bar generator makes it a cinch to set

DEPARTMENTS up a color TV. Use it to get better color pictu es.
see p.ge 50

Correspondence ..cceeveceemerrmnercnncsieiennns 14 New Products .....ccoerveevevcmenrcinnenecienenes 81

New & TIMelY .oveveeiereceee e 2 New Tubes and Semiconductors .......ceeee 94 Readers SEIVICE ..oooccvmmmmmmmmmeninmneinnias e 78
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' New & Timely

six pushbut-
tons to answer multiple-choice

used Jater. In the 48 states
where such games of chance
are illegal. the slot machine
can be equipped with a unit
containing up to 1000 random

LOOKING AHEAD

Other color TV advances are likely to be evolutionary
—afc being included in all but the lowest-priced sets,
more convenient uhf tuning and possibly a varactor—diode
tuner which virtually climinates mechanical contacts.

questions  and

questions. The “Slot-Troic-
803" is made by K & M Elec-
tronics Co., a Baltimore firm.

Warranties and service

With “consumer protection” an increasing concern of
the government, there will be much pressure to make war-
rantics more understandable and weaningful. There will
be an increasing trend to include labor in warrantics—
particularly on TV scts—and, quite possibly, toward longer
in-warranty periods.

In an attempt to ease servicing headaches in the fu-
ture, several manufacturers may adopt the modular-con-
struction approach, permitting entire circuits to be replaced
in the customer’s home and repaired later in the shop or
factory.

Television by cable

“CATV,” which used to stand for “Community An-
tenna Television,” will complete its metamorphosis in 1969
into “CAble TV,” meaning complete acceptance of the in-
cvitability of television as a closed-circuit as well as broad-
cast medium. The FCC, which currently seems to lean
away from the idea of program originations or commer-
cials via cable to the home (although it has no rules against
these practices), will take a comprehensive new look at the
future of the concept of TV-by-wire. Technology will now
permit at least 20 or 25 simultancous channels on a single
CATV cable, and before the year is over some local systems
could be offering that many programs.

Tape gear—audio and video

The various cartridge concepts will continae to grow
in popularity—the 8-track continuous loop still primarily
as an automotive music-maker and the cassette as a portable
and home device. Major steps will be made to improve the
frequency response and reliability of the cassette recorder.
Although the cassctte will make some inroads in the audio-
phile market, most true high-fidelity enthusiasts will con-

tinue to prefer the reel-to-reel approach. By year’s end,
recl-to-reel recorders in the under-$S100 price range will
have virtually disappeared, vielding to the cassctte.

Onc longitudinal-scan home color recorder will prob-
ably reach the market, at $1000 to S1500 for a complete
console, including 237 color set. However, its principal
use will be as an off-the-air recorder, since no home-priced
color camera or library of prerecorded material will be
available during the year.

The Columbia Broadcasting System’s EVR (Electronic
Video Recorder), an clectronic film attachment to play
(but not record) material through color sets, should be
available in prototype maodels.

Phonographs and records

The trend to compact phonograph systems and air-
suspension speakers even in relatively low-priced models
will intensity. Audio components will move from the “class”
to the “mass” market, hut with some deterioration of sound
quality as new low-end “price leaders” are introduced.

The 378”7 mini-disc, aimed at the youth market, -will
go nationwide. Play-as-you-walk phonographs for these
thin, flexible records will be available under several brand
naincs.

Radio

In the table radio, there will be new emphasis on
sound quality, with a profusion of sets with air-suspension
speakers. A large number of relatively high-priced sets will
feature diode tuning in place of the more common me-
chanical type. Automobile radios will appear in cntirely
new configurations to satisfy government safety regulations.
In some cases, they'll be moved completely from the dash-
board and may feature diode controlling pushbuttons on
armrests or in central consoles, with the chassis readily
accessible in the trunk. R-E

Phonon Amps & IC MOSFETs

Two new devices devel- | pacitively coupling the pi-

oped at General Telephone &
Electronics Labs may eventu-
ally find use in improved TV,
FM and computer circuitry.
One of the developments is
called a phonon amplifier be-
cause it employs acoustic
waves to amplify rf signals.
The phonon is the basic unit
of acoustic energy. GT&E sci-
entists discovered they could
greatly cut noise in phonon-
amplified rf signals by ca-

« PR =

" ELASTIC WAVE
. TERMINATION

INPUT
SIGNAL

. v
WwW americanradiohistorv.com

H-TYPE SILICON

ezoelectric ceramic and n-type
silicon elements of the ampli-
fier together with a thin layer
of glycerol. The “static” prob-
lem was a major disadvantage
in earlier phonon amplifiers.

An input rf signal to the
ceramic plate is converted to
an acoustic wave, part of
which moves through the ad-
jacent silicon. This wave is
given a “kick” by electronic
carriers in the silicon that are

TERMINATION

§
ouTPUT
SIGNAL -

DRIFT SUPPLY

BATTERY
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With the first two texts, you can
repair 70 percent of all TV troubles.

You need no previous experience to take this com-
plete, practical course in TV Repairing.

You don’t even have to know a vacuum tube from
a resistor. Yet in a matter of months, you can be doing
troubleshooting on color sets!

Course consists of 6 texts to bring you along quickly
and easily. 936 pages of concise, easy-to-follow in-
struction, plus 329 detailed illustrations. You also
receive a dictionary of TV terms geared directly to
course material so you'll understand even the most
technical terms. The dictionary will come in handy
even after you've finished your course.

bnstruction is simple, very easy to grasp. Photos
show you what a TV screen looks like when everything
is normal, and what it looks like when trouble fouls
it up. The texts tell you how to remedy the problem,
and why that remedy is best.

Quizzes are spoited throughout the texts so you

can check your progress. At the end of the course,
you take a final examination. Then you get the covetad
ICS® diploma, plus membership in the ICS TV Repiir-
man Association.

By the time you've finished the course, you shouild
be able to handle tough, multiple TV problems, on
color sets as well as black and white.

This new TV Servicing and Repair Course has been
approved by National Electronic Associations for
use in their Apprenticeship program. Because of its
completeness, practicality and price, it is the talk of
the industry. The cost is less than $100—just slightly
over Y2 the price of any comparable course on the
market today. Remember, the sooner you get staried
on your course, the sconer you'll be turning your sp:ire

time 11 into real money. Fill out the coupon
today. / And we will rush to you all inferma-
tion, no obligation.

Here’'s a new, complete ICS course in
TV Servicing that costs less than *100.

Circle 9 on reader service card

JANUARY 1969

www americanradiohistorv com

n


www.americanradiohistory.com

New & Timely

METALIZATION
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ptn ptorfnn*IC MOSFET

made to travel faster than the
acoustic wave by a dc poten-
tial. Clear, stronger rf signals
are then obtained when the
amplified wave induces a volt-
age in the output electrodes.
The device, which can be
used to generate intermediate
frequencies when a  second
frequency is introduced dur-
ing oscillation, has been oper-
ated in the 1-4-MHz range.

GT&E's second recent
development is a technique
for fabricating metal oxide
field effect transistors (MOS-
FET's) in integrated circuits.
When both p- and n-type
channels are included in 1C
circuits, the complementary
arrangement  offers  faster
operating speeds and lower
power demands. But until
now these circuits have been
difficult to fabricate because
both p- and n- channels must
be put into separate oprosite
conductivity regions.

The new GT&E device,
called a “p4+»p+MOSFET,”
has both p and n channels
fabricated on a high-resistiv-

——

ity. p-type silicon substrate.
This  single substrate  tech-
nique greatly simplifies pro-
duction of complementary
MOSFET IC’s for computer
memorics and digital switching
circuits.

3D STRAIN TEST

Holography — lensless,
three-dimensional  photogra-

phy that illuminates the sub-
ject with laser light—is now
being used to test the tough-
ness of metals. The dark,
pointed area at the top of the
phcto is a notch 50/1000 inch

wide made as a metal sample
is pulled apart. Strain contours
are made visible as interfer-
ence fringe patterns (light and
dark arcas) by viewing the
metal through its own super-
impesed holographic image.

Dark areas seen in the photo-
graph represent permanent
strain contours at successive
elevation differences of half a
wavelength (12 millionths of
an inch) of the illuminating
laser light.

Glass Semiconductors Developed

A solid-state physics de-

velopment involving the
switching characteristics  of

elassy amphorous semiconduic-
tors may eventually bring
about a size and price cut in
some semiconductors.
Compounds such as ox-
ide- and boron-based glasses
and materials that contain tel-
Jurium and chemically similar
clements can be made to act
electrically like diodes and
magnetic memory cores. Un-
like the orderly crystalline
structure  of semiconductors
that require complex and ex-
pensive doping, the glassy ma-
terials have a disordered
(amphorous) atemic structure.
Two new switching de-
vices using the materials have
been developed and are being
manufactured by Energy Con-
version Devices, a Michigan
firm. Called the Ovonic Thres-
hold Switch (OTS) and
Ovonic Memory Switch
(OMS) by the developer and
company president, Stanford
R. Ovshinsky, the devices can
switch both alternating current
and direct current equally well.
Ordinary semiconductor pn-
type junctions have a preferred

SRR

Sl

e .
S et e A R

Developer of the new devices,
Stanford R. Ovshinsky, demon-
strates the conducting state
(right) and non-conducting (dis-
ordered) state of polymer struc-
tures.
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Castle, the pioneer of television tuner overhauling, offers the following services to

solve ALL your television tuner problems.

® OVERHAUL SERVICE — All makes and models,

VHF or UHF tuner $9.95
UHF-VHF combination (one piece chassis) $9.95
TRANSISTOR tuner $9.95
CCLOR tuner $9.95

(Gucranteed color alignment . . . no additional charge)

Overhaul includes parts, except tubes and transistors.

Simrply send us the defective tuner complete; include tubes,
shield cover and any damaged parts with model number
and complaint. Your tuner will be expertly overhauled and
returned promptly, performance restored, aligned to original

standards and warranted for 90 days.

UV combination tuner must be single chassis type; dismantle
tandem UHF and VHF tuners and send in the defective unit

only.

Anc remember—for over a decade Castle has been the leader
in this specialized field . . . your assurance of the best in

TV tuner overhauling.

® CUSTOM REPLACEMENTS

Exact replacements are available for tuners that our inspec-
tion reveals are unfit for overhaul. As low as $12.95 ex-

change. (Replacements are new or rebuilt.)

CASTLE TV TUNER SERVICE,

® UNIVERSAL REPLACEMENTS

Prefer to do it yourself?

Castle universal replacement tuners are available with the
following specifications.

STOCK SHAFT I.E. OUTPUT
No. HEATERS Min.*  Max.* Snd. pic.  PRICE

CR6P  Parallel 63v 134 3”7 4125 4575 895
CR7S  Series 600mA 1%~ 3” 4125 4575 9.50
CRIS  Series 450mA 13”7 3”7 4125 4575 950

CR6XL Parallel 6.3v 215" 127 4125 4575 1045
CRIXL Series 600mA 2%2” 12 4125 4573 11.00
CROXL Series 450mA 215" 127 4125 4575 11.00

*Selector shaft length measured from tuner front apron
to extreme tip of shaft.

These Castle replacement tuners are all equipped with memiry fine tun-
ing, UHF position with plug input for UHF tuner, rear shaft e «tension and
switch for remote control motor drive . . . they come complet: with hard-
ware and component kit fo adapt for use in thousands of popular TV
receivers.

Order universal replacements out of Main Plant (Chicago)
only.

INC.

MAIN PLANT: 5715 N. Western Ave., Chicago, lllinois 60645
EAST: 41-96 Vernon Blvd., Long Island City, N.Y. 11101

Circle 10 on reader service card
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You get more
for your money

from NRI-

America’s oldest and largest Electronic,
Radio-TV home-study school

Compare if you like. You'll find—as have so Shown below is a dramatic, pictorial example of
many thousands of others—that NR! training all of the training materials included in just one
can't be beat. From the delivery of your first les- NRI Course. Everything you see pictured below is
sons in the remarkable, new Achievement Kit we included in low-cost NRI training. Other major
send you, to ‘“bite size," easily-read texts and NRI courses are equally complete. Text for text,
carefully designed training equipment . . . NRI kit for kit, dollar for dollar —your best home-
gives you more value. study buy is NRI.

s g
” :
A

Approved under GI BILL
If you served since January
31, 1955, or are in service,
check GI line in postage-
free card.

All this is yours—from Achievement Kit to the
only Color TV specifically designed for training
—when you enroll for NRI's TV-Radio Servicing
course. Other courses are equally complete.
But NRI training is more than kits and ‘‘bite-
© size' texts. It's also personal services which
' have made NRI a 50-year leader in the home-

www americanradiohistorv com
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GET A FASTER START WITH NRI'S
NEW EXGLUSIVE ACHIEVEMENT KIT

The day we receive your enrollment application we
mail out your Achievement Kit. It contains everything
you need to make an easy, fast start in the Electronics
training of your choice. This attractive, new starter kit
is an outstanding, logical way to introduce you to home-
study as NRI teaches it . . . an unparalleled example
of the value of NRI training . . . training that is backed
up by a dedicated staff and the personal attention you
should expect of a home-study school. It is your first
of a number of special training aids carefully devel-
oped by the NRI laboratories to make your adventure
into Electronics absorbing, meaningful. What’s in the
Achievement Kit? Your first group of lesson texts; a
rich vinyl desk folder to hold your study material; the
industry’s most complete Radio-TV Electronics Dic-
tionary; valuable reference texts; lesson answer sheets;
pre-addressed envelopes; pencils; pen; engi-

neer’s ruler—even postage. No other school

has anything like the NRI Achievement Kit.

OVER 50 YEARS OF LEADERSHIP

T
AF T Al

Ac_credited by the A_ccrediting Commission of the Nat'iona!»Hot'ne §tud

LEARNING BECOMES AN ABSOHBING
ADVENTURE WITH NRI TRAINING KITS

Electronics comes alive with NRI training kit:z. What
better way to learn than by doing it? That's why NRI
pioneered and perfected the ““home lab’’ techriique of
learning at home in your spare time. You gst your
hands on actual parts and use them to build, experi-
ment, explore, discover. NRI invites comparisan with
training equipment offered by any other school. Begin
NOW this exciting program of practical learning. It's
the best way to understand the skills of the: finest
technicians—and make their techniques your own.
Whatever your reason for wanting to increass your
knowledge of Electronics . . . whatever your field of
interest . . . whatever your education . . . there's an
NRI instruction plan to fit your needs, at low tuition
rates to fit your budget. Get all the facts abcut NRI
training plans, NRI training equipment. Fill n and
mail the attached postage-free card today.
No salesman will call. NATIONAL RADIO
INSTITUTE, Washington, D.C. 20016,

IN ELECTRONICS TRAINING

T il 01 X

BRW N
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= New & Timely

makes first class
soldering the easiest

part of any job

The
original Dual Heat
Soldering Guns

Preferred by technicians for their
fast heating copper tips, exclusive
trigger-controlled dual heat, and high
soldering efficiency. Available in 3 watt-
age sizes, each with spotlight.

100/140-watt Model 8200, 145/210-watt
Model D-440, and 240/325-watt Model
D-550. Also in complete kits:

Dependable MARKSMAN Irons
in a size for every job

e

Ideal for deep chassis work and continuous-duty soldering,
Marksman irons outperform others of comparable size and
weight. All five feature long-reach stainless steel barrels
and replaceable tips.

e 25.watt, 134-0z. Model SP-23 with 1a" tip (In kit with extra tips,
soldering aid, solder—Model SP-23K)

o 40-watt, 2-0z. Model SP-40 with 14" tip
e 80-watt, 4-0z. Model SP-80 with 35" tip
e 120-watt, 10-0z. Model SP-120 with %" tip
e 175-watt, 16-0z. Model SP-175 with %" tip

25-watt Technician’'s Iron
for intricate circuit work

Industrial rated pencil iron weighs only 134 ounces, yet delivers
tip temperatures to 860°F. Cool, impact-resistant handle. All
parts readily replaceable. Model W-PS with J4-inch tapered tip.

Also available: A new Battery Operated Iron for use with 12
volt battery or 12.24 volt AC/DC source. Complete with 12 ft.
cord and battery clips. Model TCP-12.

Complete Weller Line at your Electronic Parts Distributor.

WELLER ELECTRIC CORPORATION, Easton, Pa.

WORLD LEADER IN SOLDERING TOOLS
Circle 11 on reader’s service card

current direction.

When voltage is applied
to an CTS, it remains an in-
sulator until a threshold volt-
age Is reached. It then switches
rapidly (150 trillionths of a
second) into conduction and
conducts as long as current ex-
ceeds a critical value. Depend-
ing on its thickness and com-
position, threshold voltage
may range from about two to
several hundred volts. The
OMS is similar, cxcept it re-
mains in its conducting statc
when current is removed, and
blocks current when o pulse is
again applied.

The firm forsces a num-
ber of “spectaculars” for the
devices, such as flat TV dis-
plays pocket-size com-
puters. The devices can be pro-
duced cheaply in sizes as small
as 0.005 of an inch across.

and

WIDE-RANGE
ELECTROSTATIC
HORN

A really new type of
loudspeaker—an  clectrostatic
horn—was described to the
20th Convention of the Audio
Engincering Socicty, held re-
cently in New York City. It
was developed by c¢ngineers
of the Technical University
of Prague. Josef Merhaut, of
that university, explained the
speaker to members of the
society.

Electrostatic specakers, he
stated, have been noted for
their wide frequency range.
But because the impedance
of the air ahead of them
drops with decreasing fre-
quency, they become less efhi-
cient on the lower ranges,
and most direct-coupled elec-
trostatic specakers are sup-
plemented with a cone-type

ELECTRONIC MUSIC

Making your own clec-
tronic music is casicer than
vou think. To learn nine
new techniques for doing
it yourself, sce the feature
article starting on page 38.
It’s written by an expert
and details a whole flock
of tricks you can do at
home. Youw’ll use your
tape recorder,

speaker for the bass and part
of the mid-range.

By using plugs somewhat
reminiscent  of the phase-
equalizer plug in a diaphragm-
type horn speaker, it is possi-
ble to couple a number of
comparatively large-area mov-
ing diaphragms to the horn
throat, thus greatly increasing
the impedance presented to
the foil diaphragm. The re-
sulting horn speaker has rea-
sonably high cfliciency in its
low-frequency range and is
subject only to the ordinary
cutoll limits of horn-tvpe loud-
spzakers.

RAINBOW
READOUTS

A digital-display vacuum
tube for alphanumeric read-
out that offers high intensity
and low power consumption
can also be filtered for any
color from red through yel-
low, green, blue, violet, and
white. Called the Digivac S/G
by its manufacturer, Tung-
Sol, the tube utilizes a cold
cathode and seven anodes
coated with phosphorescent
material that glows pale green
when supplied with 10 to 40
volts. Small-quantity sales will
be about $5 each through
dealers. R-E

DIAPHRAGMS

THROAT
BLOCKS
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absolute end
of an old fear.

ANNOUNCING: The new B&K Sweep/Marker
Generator. Does for TV sets what no other
instrument or instruments can do. It makes
alignment of color as well as black & white

TV sets simpler, easier than ever.

We've remembered all your old fears about
TV alignment. Especially color. So now you
can forget them.

In the past, a marker generator and a separate
sweep generator were used with a marker
adder and a bias supply. All four of these now are
combined in one easy-to-use instrument.

{We’ve made benchwork so much simpler
by doing away with the need for hooking together
a lot of cables and costly instruments.)

The Sweep/Marker Generator is both an
instrument and a guide. As a guide, the bandpass

CHAOMA

BANDPASS

am;. 8 @
2
AD: ¥x 8OUND by

@wauga
33

SN T aner
e Wi vih g

al

New B&K

Sweep /Marker Generator.

RECTIVEY
RESPOMSE

and chroma bandpass curves are visually
reproduced and the individual markers are clearly
indicated by lights—right on the front

panel—for quick, easy reference.

As an instrument, the Sweep/Marker Generator
not only generates the marker frequencies
(all crystal controlled), but also sweeps the chroma
bandpass, TV-IF, and FM-IF frequencies.

See it soon at your B&K distributor or write: us
for advance information on the product that
makes TV alignment procedures of old a fearless
operation: simple, fast, accurate. The new
Sweep/Marker Generator, Model 415.

A Division of DYNASCAN CORPOR»TION
1801 W. Belle Plaine - Chicago, lllinois 60613
Where electronic innovation js a way of life.

/BT

AR
‘lgo.' CHroMA ruxcTion

CHaL _cuip
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NEW DELTA DESIGN!

MODEL 3000 FET VOM

A unigque

WIPER PAUSE CONTROLLER

and efficient
IHStrume”t With regard to the problem of
- - not being able to turn off the wiper
bl‘ldglllg tl’e gap patusc cogntrollcrt (Jtuly 1968) theré) is

a remedy that does not require cxtra

parts. Connect the cathode of D1 to
bEtwee” a the ---12-volt supply point, and to one
end of SI. Connect the other end

IIIU/timeter a”d a of the switch to the junction of the

33,000- and 1,000-ohm UJT resistors.
P I/ When the switch is opened, all volt-
dlgltal Vo,tmEter' age is removed from the UJT, and it
cannot fire.
Tt is not advisable to remove DI,
. as the diode provides suppression of
BElS; ?floneer of the fartnous Matr_llx Te”@;CD ?ySteT’ inductive turn-off transients gener-
o [ClICISRe! (compat et A T ated by the wiper motor. Without D1,
sensitive VOM which combines FETs and ICs for e . e ;
o these transients may quickly damage
extreme accuracy. Compact (614 'Wx 8" Hx 312" the SCR

3/,
Pb)'s ;}ﬁrtfi?lleér::jtcﬁé: The pause controller as de-
at EJnIy scribed will not operate on many for-
ppd.

eign cars, in particular the Volvo.
These cars use a three-contact park
switch which also grounds the motor

Wa”Id ya” belleye: \wpdnqg at the pa.rk posmor}..On—oﬁ
’ switching is donc in thc positive sup-
1. Mirror scale 200« A D’Arsonval meter | | ply lead, and there is no point which,
2. Integrated circuit (IC) operational amplifier for extreme accuracy if grounded, VHH cause the wiper mo-
: f tor to start. am testing a version
3, BT finpiik Stage, with current regulator . of the controller to overcome this dif-
4. Two stage transistor current regulator and Zener diode on OHMS for ficulty by also switching the positive
absolute stability and accuracy side, but it is not yet completed.)
5. Voltage clippers for protection of input stage RICHARD A. STANLEY
6. Fully temperature compensated for low low zero drift C“P’“;f: Uif S’g”at’/C%PJS
" . ort Monmouth, N.J.
7. Ten turns ZER'O apd OHMS adjust potentiometers If there’s anvone out there who is still
8. Epoxy glass circuit boards and metal case having troubles with the Windshield
9. Enclosed switches Wipleé patise corlxtroll;’r you bet]t]er
. . read Captain Stanley’s letter carefully.
10. Uses readily availahle type AA ce"s_ " We've asked the captain to send us
11. Uses standard test leads for maximum flexibility and ease of his solution to the three-contact switch
measurement problent when he's ready.
12. 10 Megohms input impedance
i—_______________________:E- I LIKE R-E
Available in Kit form: | DELTA PRODUCTS INC I imagine you hear from your
Feedback network with Y . readers mostly when they have com-
p?:-S:izcr;:dwocror:;m_ P.0. Box 1147, Grand Junction, Colorade 81501 plaints. Well, for a change, here is a
nents to eliminate all I enclose $_ . Please send postpaid: ludo. 1 have been a subscriber to

R anio-ELECTRONICS for so many years
that it has gone through many name
changes, and consider it most valuable

Mode! 3000 FET VOMs @ $74.95 assembled
____ Model 3000 FET VOMs @ $59.95 kit form

final calibration. Ready
to use when assem-

|
|
|
|
:
bled! |
|
I
I
|
]

Name N _ as a source of state-of-the-art material.
Kit: In particular, I refer to such ar-
$5995 U = S S ticles as Don Lancaster’s DOTnBAR

Only ppd. City/State. Zip
Ry 14 RADIO-ELECTRONICS
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Professmnal installers count on antenna gain

not the numbers game.

If you count elerrents when you buy antennas, you might
be shorichanging yourself and short-circuiting your cus-
tomer’s reception. It's performance that counts.

And that’s where JFD Color Laser and Log Periodic anten-
nas outclass all other all-channel antennas. Only patented
JFD capacitor-coupled perform double duty — respond on
ithe fundamental and harmonic modes. Actually multiply
gain and signal-to-noise ratios over larger multi-element

(but fess efficient) antennas.

That's why professional installers who count on amtenna
gain {not the numbers game) prefer JFD Color Laszrs and
LPV Log Periodics. Call your JFD distributor and |zrave it
on your next installation.

Did you know that JFD now markets a great new line of
solid state Snow-Plow and Program Center amplifier-
distribution systems? Ask your distributor!

FROM JFD — ORIGINATORS OF THE ANTENNA THAT REVOLUTIONIZED RECEPTION

-

Color Laser and
LPV Log Periodic TV antennas.

JFD ELECTRONICS CO.
15 Avenue at 62 Street, Brooklyn, N.Y. 11219

JFD International, 64-14 Woodside Ave., Woodside, N.Y. 11377

JFD Canada, Ltd., Ontario, Canada

JFD de Venezuela, S.A., Avenida Los Haticos 125-97, Maracaibc, Venezuela

UICENSED UKDER ONE OR MORE OF U S. PATENTS 2,958,081, 2985879, 3.011,168; 3.108,280. 3,150,376: 3.210.757. RE. 25740 AND ADDITIONAL PATENTS PEND NG IN U.SA. AND CANADA PRODUCED BY JFO
ELECTRONICS £O. UNDER LICENSE FROM THE UNIVERSITY OF 1LLINCIS FOUNDATION. LICENSED UNDER ONE OR MORE OF U S PATENTS 2,955.287 ANI 3.015.821 &ND ADDITIONAL PATENTS PENDING

Circle 14 on reader service card
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stands to benefit most from Color TV?
Everyone, including the service technician, has a lot to gain.
That's why Sprague wants to help you get your fair share of

this increasing business.

“E[ SOf the service technician are of

great importance to Sprague. That's why we supply capacitors
with the exact ratings required to meet the exacting require-
ments of Color TV.

I

the service trade. While it has added to service volume, it
has also caused some headaches. That's why Sprague is con-

! has been both boon and bane of

stantly striving to simplify Color TV capacitor selection.

I v B oves, v repair represents a big portion of

your business. And color is boosting it even higher. You do
faster, surer work with Sprague replacement capacitors for
Color TV.

Sprague Products Company,
81 Marshall St., North Adams, Mass. 01247.

s

THE BROAD-LINE PRODUCER

_ THE MARK OF RELIABILITY

OF ELECTRONIC PARTS

Circle 15 on reader service card
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pattern generator in the July 1967
issue—I built this with complete
satisfaction, and wish you would pass
this acknowledgment on to him. The
intellect that can produce this com-
plex device deserves all the recogni-
tion we can give—the design of the
printed circuit board was a major
achievement, and there were no mis-
takes in it.

I have just finished the “Dipper
and Crystal Oscillator” in the August
1968 issue, with splendid results. It is
a professional instrument, and I can
think of no way that it could be
better. As a matter of interest, I
eliminated C1, C3, C4, C5 and C6
and replaced them all with a two-
section broadcast superhet variable
capacitor. It works just fine and read-
ily goes as low as 200 kHz and as
high as 38 MHz. Naturally, the 365-
pF section replaces C6 and the os-
cillator section replaces C3, and the
single broadcast capacitor then takes
the place of all the other capacitors
except C2. Battery positive must be
run direct to the drain through rfc
or you will not be able to use my
method with crystals instead of a coil.

I need to add a color bar func-
tion to my DOTnBAR generator. Mr.
Lancaster mentioned that it could be
done but thought it too expensive. I
had no trouble making a stable oscil-
lator, but don’t know where to inject
it to get bars—I can get fine colored
lines with the function switch set on
vert lines and injecting my offset car-
rier just ahead of the channel 3 oscil-
lator, but how do T get a bar pat-
tern?

ARTHUR R. RICHARDS

Belleville, TI1.

Many thanks for the kind words, Ar-

thur, but U'm afraid that adding the

color bar function is extremely dif-

ficult. We'll forward your letter to

Don Lancaster. Perhaps he can help
you out.

AUDIO TECHNICIANS—
WHERE ARE YOU?

I may as well admit right now
that I am not a really regular reader
of your magazine—I buy it only when
you include articles on musical instru-
ment amplification.

I suppose this is the best place,
though, to bring up a small problem
of mine. T just called the biggest re-
pair shops in town, about a dozen in
all, to find none able to fix my bass
amplifier.

I don’t know how this sounds
from the technician’s point of view,
but it scems to me that anyone who
can perform surgery on a solid-state

16 RADIO-ELECTRONICS
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The New 1969 Improved Model 257 A R[ VO[” , IO”AR y NE w

TUBE TESTING OUTFIT

o Tests all modern tubes including

Avcwsatr Tastrmment o, Yox
e

Tibe Tester l
e D(IA

COMPLETE WITH AlL

ADAPTERS AND ACCESSORIES,
NO "EXTRAS”

STANDARD TUBES:

W Tests the new Novars, Nuvistors, 10 Pins, Magnovals,
Compactrons and Decals.

V¥ More than 2,500 tube listings.

¥ Tests each section of muiti-section tubes individually
for shorts, leakage and Cathode emission.

V¥ Ultra sensitive circuit will indicate leakage up to 5
Megohmes.

p# Employs new improved 4%” dual scale meter with a
unque sealed damping chamber to assure accurate,
vibration-less readings.

V4 Com;lnlete set of tube straighteners mounted on front
panel.

The Model 257 is housed in a handsome, sturdy, portable case. Comes complete with all
adapters and accessories, ready to plug in and use. No “extras’ to buy. Only........ .

Novars, Nuvistors, Compactrons and Decals.

e All Picture Tubes, Black and White
and Color

ANNOUNCING... for the first time

A complete TV Tube Testing OQutfit designed sgecifi-
cally to test all TV tubes, color as well as standar.
Don’t confuse the Model 257 picture tube accessory
components with mass produced ‘‘picture tube idap-
ters’" designed to work in conjunction with afl com-
petitive tube testers. The basic Model 257 circuit was
modified to work compatibly with our picture tuke ac-
cessories and those components are not sold by us to
be used with other competitive tube testers or even
tube testers previously produced by us. They were
custom designed and produced to work specifically in
conjunction with the Model 257.

BLACK AND WHITE PICTURE TUBES:

p* Single cable used for testing all Black and White Picture
Tubes with deflection angles 50 to 114 degrees.

” The Model 257 tests all Black and White Picture Tubes
for emission, inter-element shorts and leakage.

COLOR PICTURE TUBES:

v The Red, Green and Blue Color guns are tested indivic
ually for cathode emission quality, and each gun i:
tested separately for shorts or leakage between contrcl
grid, cathode and heater. Employment of a newly per-
fected dual socket cable enables accomplishments of ail

tests in the shortest possible time. s

NOTICE  riiisins

We have been producing radio, TV and clectronic test equipment since 1935, which means they were making
Tube Testers at a time when there were relatively few tubes on the market, 'way before the advent of TV. The
model 257 employs every design improvement and every technique learned over an uninterrupted production

Accurate Instrument Co,, Inc.

SEND NO MONEY WITH ORDER
PAY POSTMAN NOTHING ON DELIVERY

Try it for 10 days before you buy. | ACCURATE INSTRUMENT CO., INC. |
If completely satisfied then send | Dept. 618 2435 White Plains Road, Bronx, N. Y. 10467 I
$10.00 and pay the balance at the } Please rush me one Model 257. If satisfactory I agree to pay $10.00 within 10 days |

rate of $10.00 per month until the and balance at rate of $10.00 per month until fotal price of $47.50 (pius P.P., hardling |

P and budget charge) is paid. If not satisfactory, | may return for cancellation of accolint.
total price of $47.50 (plus P.P.,

I

I

handling and budget charge) is | . |

, i Address = I
paid. If not completely satisfied, [

City. Zone State I

return to us, no explanation

I [ Save Money! Check here and enclose $47.50 with this coupon and we will pay all sh:;ping I
pecessary. |

charges. You still retain the privilege of returning after 10 day trial for full refund

Circle 16 on reader service card
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A Government FCC License can
help you bring home up to
$10,000, $12,000, and more a year.
Read how you can prepare for

the license exam at home in your
spare time—with a passing grade
assured or your money back.

IF YOU'RE OUT TO BAG A BETTER JOB in Electronics.
vou'd better have a Government FCC Licensec.
For you'll need it to track down the choicest. best-
paving jobs that this booming field has to offer.

Right now there are 80.000 new openings every
year for clectronics specialists—jobs paying up to $5,
$6. even $7 an hour...$200, 8225, $250. a weck. ..
$10.000. $12.000. and up a year! You don't nced a
college education to make this kind of money in
Electronics, or even a high school diploma.

But you do need knowledge, knowledge of elec-
tronics fundamentals. And there is only one na-
tionally accepted method of measuring this knowl-
edge ... the licensing program of the FCC (Federal
Communications Commission).

Why a license is important

An FCC License is a legal requirement if vou want
to become a Broadcast Engincer, or get into serv-
icing any other kind of transmitting equipment—
two-way mobile radios. microwave relay links. radar,
ctc. And even when it's not legally required, a li-
cense proves to the world that you understand the
principles involved in any electronic device. Thus,.
an FCC “ticket” can open the doors to thousands of
exciting, high-paying jobs in communications. radio
and broadcasting, the aecrospace program. industrial
automation, and many other areas.

So why doesn’t everyone who wants a good job in
Electronics get an FCC License and start cleaning up?

The answer: it’s not that simple. The govern-
ment’s licensing exam is tough. In fact, an average
of two out of every three men who take the FCC
exam fail.

There is onc way, however, of being pretty certain
that you will pass the FCC exam. And that is to take
onc of the FCC home study courses offered by
Cleveland Institute of Electronics.

CIE courses are so effective that better than 9
out of 10 CIF graduates who take the exam pass it.
That’s why we can back our courses with this iron-
clad Warranty: Upon completing one of our FCC
courses, you must be able to pass the FCC exam and
get your license—or you'll get your money back!

They got their licenses and went on to better jobs

The value of CIE training has been demonstrated
time and again by the achievements of our thous-
ands of successful students and graduates.

2 NEW CIE CAREER COURSES

1. BROADCAST (Radio and TV) ENGINEERING . ..
now includes Video Systems, Monitors, FM Stereo
Multiplex, Color Transmitter Operation and CATYV.

2. ELECTRONICS ENGINEERING. .. covers steady-
state and transient network theory, solid state physics
and circuitry, pulse techniques, computer logic and
mathematics through calculus. A college-level course
for men already working in Electronics.

1969

Ed Dulaney. Scottsbluff. Nebraska, for examnle,
passed his Ist Class FCC License exam soon atter
completing his CIE training...and today is :he
proud owner of his own mobile radio sales and serv-
ice business. “Now I manufacture my own two-way
cquipment,” he writes, “with dealers who sell i in
seven different states, and have seven full-time em-
ployees on my payroll.”

Daniel J. Smithwick started his CIE training while
in the service, and passed his 2nd Class exam soon
after his discharge. Four months later, he reports,
“l was promoted te manager of Bell Telephone at
La Moure, N.D. This was a very fast promotion znd
a great deal of the credit goes to CIE."

Eugene Frost, Columbus, Ohio, was stuck in low-
paying TV repair work before enrolling with CIE
and earning his FCC License. Today, he's an inspec-
tor of major electronics systems for North American
Aviation. “I'm working 8 hours a week less,” s.ays
Mr. Frost, “and earning $228 a month more.”
Send for FREE book
If you'd like to succeed like these men, send ‘or
our FREE 24-page book "How To Get A Commercial
FCC License.” It tells you all about the FCC License
...requirements for getting onec...types of licenses
available...how the exams are organized and what
kinds of questions are asked...where and when the
exams are held, and more.

With it you will also receive a second FREE book,
“How To Succeed In Electronics,” To get both bocks
without cost or obligation, just mail the attached
postpaid card. Or, if the card is missing, just mail the
coupon below.

ENROLL UNDER NEW G.I. BILL. All CIE
courses are available under the new G.1. Bill. 1t
vou served on active duty since Jan. 31, 1955, or
are in service now, check box on reply card for

complete details.,

el
CI Cleveland Institutea
of Electronics

1776 EA7th St., Cleveland, Ohio 44114

‘

Accredited Member National Home Study Council
A Leader in Elcctronics Truining ... Since 1934

Cleveland Institute of Electronics
1776 East 17th Street, Cleveland, Ohio 44114
Please send me without cost or obligation:

Your 44 -page book ‘“‘How to Succeed In Elec-
tronics’ describing job opportunities in Electronics
today, and how your courses can prepare me for
them.

Your book on ‘““How To Get A Commercial FCC
License.”
| am especially interested in:

3
| I
I |
I |
I |
| |
I |
| |
I |
I 7 Electronics Technology [ Electronic Communications |
| [ Broadcast Engineering (] Industrial Electronics |
| [ First ciass Fcc Licerse [ Electronics Engineering |
| I
I |
I I
I |
| |
| !
I !
I I

d

Name_
{PLEASE PRINT)
Address B
City _
State ___ Zip Age
[] Check here for G.I. Bill information RE-56
e e
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DMS 3200

DIGITAL MEASURING SYSTEM
(Fully solid state with IC’s)

This all-solid-state precision measurement
system offers unlimited expansion capability
through plug-in additions, resulting in a
specialized instrument for each type of meas-
urement. New plug-ins now broaden the
measurement capability of this field-proven
unit. Over 10,000 are in use at present.

Scaling controls make possible resolution of
up to seven digits on the three-digit display
by utilizing the overrange capability of many
of the plug-ins, thus providing high resolu-
tion and accuracy with minimum investment.
Companion devices such as the PR 4900 Digi-
tal Printer and 1050 Digital Set.Point Con-
troller further extend the utility of the DMS
3200 System.

OC VOLTMETER PLUG-IN DP 100

00.1 mv to 999. volts
+ 0.19, rdg * 1 digit

DC MICROVOLTMETER PLUG-IN DP 110 $450
0.001 mv to 999.9 volts
+ 0.059% rdg = 1 digit
4.digit resolution

AC VOLTMETER PLUG-IN DP 130
0.01 mv to 999. volts
+ 0.19% rdg = 1 digit
22 Hz to 1.0 MHz

$175

$315

EVENT COUNTER/SLAVE PLUG-IN DP 140 $90
Up to 1,000,000 counts/sec
Cascade with second DMS to
obtain 6-digit display

1 MHz COUNTER PLUG-IN DP 150A $230
00.1 Hz to 999. kHz
+ 0.0005% rdg = 1 digit
7-digit resolution

80 MHz COUNTER PLUG-IN DP 160 $395
00.1 Hz to 80.0 MHz
+ 0.00005%, rdg + 1 digit
7-digit resolution

OHMMETER PLUG-IN DP 170 $215
.001 ohm to 999. megohms
+ 0.1% rdg = 1 digit
Microamp test current

CAPACITY METER PLUG-IN DP 200 $215

.001 picofarad to 9,999 mfd
+ 0.19% rdg = 1 digit
Low DC test voltage

TIME INTERVAL METER PLUG-IN DP 210 $230
0.01 ms to 999. seconds
+ 0.0005% rdg = 1 digit
Period or time interval

o o0k DY CURRENT ABASTER 1

o e

DC CURRENT METER ADAPTER D 310  $90
.0001 microamp to 9.99 amps
+ 0.159% rdg = 1 digit

HICKOK ELECTRICAL INSTRUMENT COMPANY, 10514 Dupont Ave., Cleveland, Ohic 44108
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color TV can surely figure out a sim-
ple 50-watt amplifier. I'm not mad at
anyone, but there are sure a lot of
amplifiers in this town, and the guy
who could do good work on them
could clean up.

And now that the manufacturers
are going to solid-state, it looks like
things can only get worse.

Since I'm here, I might also
mention that I still haven't found
any speakers capable of 50 watts of
bass. Heck, I use an EV SRO-15 and
two Jensen Bass Lifetime twelve's
and can't turn the volume above a
quarter of the way without death dis-
tortion. I must admit, I haven’t tried
IBL’s, which are the only speakers to
use for any kind of power. I guess
they’re my last chance.

Well, thanks for hearing me out,
and say thanks to Jack Darr for me.
He's hip.

Hi Paprocki
Rochester, N.Y.

I WANT A PREAMP

Many readers must have tape
decks which have preamplifiers, but
no provision for monitoring with 8-
ohm headphones.

When making recordings away
from the amplifier with which the
deck is usually used, I need a small
amplifier which will be fed by the
deck preamps and which will drive
8-ohm phones. It must be good enough
to enable judging the quality of the
tape recording. It should also be able
to drive two small speakers. But it
must be as simple and inexpensive as
possible. Volume controls usually nec-
essary, tone controls optional, no
frills.

How about giving us a design
for a simple, practical stereo amplifier
which will serve this purpose?

CARL HARTMAN

E. Lansing, Mich.

We'd like to Carl, but don’t have a
unit that meets all of your specs. As
soon as we do get an article on such a
unit we'll rush it into print. R-E

e == =

COMING NEXT MONTH

Don’t miss February’s special photog-
raphy features—two construction proj-
ects and a look at the latest electronic
camera circuits.

e Build A Professional Electronic
Photoflash

e Digital Photo Enlarging Timer

¢ Electronics in Photography

rmm——— = s e
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There’s nothing wrong with the set

You fixed the picture a week ago, now you’re back repairing
your repair job. And paying for it.

Replacement parts are supposed to last longer than that.

Like clectrolytic capacitors. If they’re wound in computer-
grade, 95.99% pure aluminum foil, they’ll hold up for a long
time at continuous temperatures of 85 C.

Like Arcolytic capacitors do.

Even though they cost the same as any other home enter-
tainment capacitor. And come in mcre than 2000 exact re-
placement values to maintain the set’s stability.

Any Arcolytic distributor can fill you in on the whole line of

Arcolytic types—twist mounts, printed circuit twist mounts,
tubular electrolytics (including very high capacitance vilues)
and miniature tubulars in the smallest physical sizes. B e can
also sell you Elmenco capacitors.

Then you won’t have to do repair jobs twice. If the T dy in
the set seems to be missing something, a week after jou've
done a repair job, it’s her problem. Not yours.

' Loral Distributor Products
" A CIVISION OF LORAL CORPORATION
Pond Hill Industrial Park, Great Neck, New York 11022

Circle 19 on reader service card
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waffs-
ville!

New BELL P/A
MODULAR AMP line
has 20, 45, 90

and 200W output
—RMS ratings

Man, what a power output range!
And what a variety of input
configurations .. . practically
unlimited . .. with up to 8 input
modules arrangeable in any
combination (even with separate
muting and limiting functions!)

The only p.a. amps with FET's
up front for true Hi Z input (or
bal. lo Z with trans.). All silicon
solid state design.

Exclusive, fully automatic
output circuit protection saves
time, labor, components.. ..
eliminates guesswork. See your
local eleclronics distributor,
or send for full specs.

BEL L=

professional appeal

BELL P/A PRODUCTS CORPORATION
1209 North Fifth St., Columbus. Ohio 43201

Circle 20 on reader’s service card

In the Shop .

By JACK DARR
SERVICE EDITOR

.. With Jack

MORE ON SIGNAL TRACING COLOR CIRCUITS

LAST MONTH, WE TALKED ABOUT
signal tracing through the color am-
plifier and demodulator stages. Now
let's go back to the bandpass ampli-
fiers and the burst circuits. These can
cause some funny problems—funny-
peculiar, definitely not funny-ha ha.
Things like intermittent color sync on
weak signals and weak color on all
stations.

If you have weak burst or sync,
the bars won't lock as tightly as they
should. Turn the color control on the
bar-dot generator down to at least
half-normal and make sure the bars
do hold steady. Your scope patterns
will have a tendency to jitter hori-
zontally, too. This can usually be
cured by picking up a pulse from the
TV's horizontal sweep (clip a test lead
to the yoke leads, etc., and feed this
into the scope's “Ext Sync” jack).

Here is a place to check that
interaction between the horizontal
hold control and the color sync. The
basic symptom shows up when the
horizontal hold control is turned too
far on either side. You do not lose
horizontal sync, as you would cxpect,
but you do lose color sync.

Like all such problems, it's sim-
ple once you find out what’s causing
it. Here it is. The burst signal is al-
ways gated. Keved on by the gating
or keying pulse from the flyback, it's
the same as gated age. The difference
is that the color burst is very slim,
about 4 to 6 psec.

In an agc circuit the gating
pulse has to hold the gate open only
long enough to let the age tube sam-
ple the peak value of the horizontal
syne voltage. So, the sync and the
gate pulse can slide back and forth
for a comparatively long interval be-
fore they get completely out of step
and the picture will hold horizontal
sync over a wide range of movement
of the hold control.

Not so with the slim slick color
burst, though. It won't wait around
for the gate. The horizontal pulse
must open the gate at exactly the right
moment or this burst pip won’t get

24
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Fig. 1—Burst pulse at color afpc diode.

through. The gate will slam shut and
we lose the burst, leaving the 3.58-
MHz oscillator free to wander.

So check the burst pulse at the
output of the gated amplifier. A good
place to do this is at the color afpc
phase dectector diode. It looks like
Fig. 1, a very sharply peaked pulse
with a straight base line. There is
nothing here but burst. You might
also check the gate pulse on the burst
amplifier grid. It comes from a small
winding on the flyback and is posi-
tive-going, at about 50 volts p-p in
RCA’s along about the CTCI16’s. Mo-
torola comes out with about 80 volts
p-p on the phase detector diode, and
the gating pulse is 175 volts p-p.
Check the schematic for the correct
amplitude on your set.

Probably the best fix for this
problem is a careful horizontal oscil-
lator setup, including the ringing coil.
Then make sure that the hold control
is set near the center of its rotation,
so the gating pulse and burst are as

This column is for your service
problems—TYV, radio, audio or gen-
eral and industrial electronics. We
answer all questions individually by
mail, free of charge, and the more in-
teresting ones will be printed here.

If you're really stuck, write us.
We'll do our best to help you. Don’t
forget to enclose a stamped, self-ad-
dressed envelope. Write: Service Edi-
tor, Radio-Electronics, 200 Park Ave.
South, New York 10003.

RADIO-ELECTRONICS
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TV ghosts bewarz! We've got a full line of ghost-
fighting antennas and we're out to get you. With all
our experience in the TV business, you've got plenty
af reason to be scarzd.

Wait till you try to creep through our ¥2” seam-
less tubing. You'll never make it. Or just try to cross
our double booms. They’ll set you straight.

And to make your life even mere difficult, we've

Sylvania goes into the
ghost-fighting business.

dipped our antennas im anti-corresive material ifiside
and out. So there’ll be no rusty morsels for ygu to
thrive on.
Take a word of warning. Before you cHoose
another living room to haunt, check the -cof. Eﬂke
sure a Sylvania amtenna isn’t installed. Becaugse if
it is, you don’t stand SYLV m ! | A
a ghost of a chance. )14 | | Vi

GENERAL TELEPHONE & E.ECTRENICS

~
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=
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TCHET-TYPE
IMNEY
OUNT

With Stainless Steel
Strapping

Catalog No. 8008
Suggested Net $4.28
(12" lengths)

Catalog No. 8008-L
Suggested Net $5.10
(18’ lengths)

New in design ... tops in materials ... first in service life.
Here is the quality-constructed two-bracket chimney
mount designed to give maximum service in high wind,
seasonal storms, adverse weather conditions. Available
with 12 or 18-foot lengths of stainless steel strapping to
fit any chimney, a locking “U” bolt that accepts antenna
masts up to 1'/2” in diameter. This mount installs in min-
utes, requires only a single wrench to sccure to chimney.
Buy with confidence from the world’s largest basic manu-
facturer of television hardware ... you’ll make your job
casier, faster, and more profitable ... more satisfying to
your customer.

Always insist on [G&] - .-

you'll get more for your money, everytime!

GC ELECTRONICS < >
A DIVISION OF HYDROMETALS, INC.

MAIN PLANT: ROCKFORD.ILL.US.A.

<SS

ELECTRONICS

Giant FREE Catalog...

Only GC gives you everything in electronics
... has for almost 40 years. Match every
part and service need from over 10,000
quality items. Write for your copy today!

Circle 22 on reader’s service card

S

has
everything
n

TELEVISION
HARDWARE

Rust-resistant,
heavy-gauge steel.
For masts up to 134"

in diameter.
Suggested Net $2.01

RINGED-
TYPE
RIDGE

_ MOUNT
For peak
or flat
roofs,
and

Rust-resistant, heavy-
duty steel. For mas
up to 2” in diameter.
Catalog No. 9022
Suggested Net $2.01

near to centered, or in time, with each
other as possible. You can also check
the gating pulse for shape.

The normal pulse is a pretty
sharply peaked, tall waveform. 1f the
peak is too narrow, check all com-
ponents between the pulse source on
the flyback and the burst amplifier
grid. A slightly leaky capacitor or a
resistor that’s changed value can dis-
tort the pulse, adding to the confusion
and possibly cause a reduction in the
pulse amplitude.

Fig. 2—“ComD” pattern of a color-bar
generator taken at bandpass amplifier
plate. The gap is the horizontal blank-
ing pulse, which goes off scope screen.

If you think the color signal is
weak, vou'll find the normal amplitude
on the schematic, in the bandpass am-
plifier grid circuit. If this is a two-
stage amplifier, grid and plate p-p
voltages will be given. You’ll recog-
nize the waveform the instant you sce
it. It makes the familiar comb pattern
when a color-bar signal is used
(Fig. 2).

For example, in the 908 Moto-
rola series, we find 11.0 volts p-p on
the grid of the first color i.f. tube
and 27 volts p-p on its plate. Then,
with a 1.3-volt p-p signal on the
second color i.f. grid (through trans-
former, accounting for the voltage
loss), we should have 18 volts p-p
on the plate, a gain of about 13.

Even the 3.58-MHz CW signal
can be traced. A narrow-band scope
won’t show vou individual cycles of
this high-frequency wave, but you will
sec a straight-topped bar. Its ampli-
tude can be checked. Try your scope
out on a color set that is working
and you’ll be able to tell what normal
amplitude ought to be.

For the phasing of the CW sig-
nal, you won’t need the scope. Just
look at the screen. If red is red
and green is green, phasing is ok!
It doesn’t have to go off very far
before vou can spot phasing error.
Also, the high-bar test mentioned last
month uncovers phasing troubles. R-E
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Another benchwarmer?

Not this one. Our new B&K
Diagnostic Oscilloscope is more
than re-engineering of an old
model to keep pace with TV
technology. It is instead a basic
departure from all other
oscilloscopes. A departure that
has simplified a complex
instrument to make T

it easier for you to ®

use. But there’s ®

something else. o
What this

o5

oscilloscope has is
exclusive. An
Intermittent Analyzer
with electronic memory—and
optional remote Audio/Visual
Atarm.

With it, the elusive intermittent
conditions that make so many
TV sets tough dogs can now be
detected and identified in your
absence. Preset one control.

JANUARY 1969

When the faulty stage is detected,
you'll know about it as soon as
you come back from service calls.
Then run the scope overnight

to check another set for an
intermittent condition.

All this adds up to greater
shop efficiency, more time for
profit-making service calls and a
lot more mileage out of a very
fine diagnostic oscilloscope.

An oscilloscope that shows
vector patterns exactly as
specified by color TV
manufacturers. (All vectorscope
inputs and controls are
conveniently located on the front
panel.) Also allows you to
read peak-to-peak voltages in all
ranges on a double-scale
calibrated screen—just by turning
a switch. (As the range is
selected, the appropriate scale
lights automatically.)

Circle 23 on reader service card
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Automatic synchronization
lacks in all patterns at any signal
level or frequency. There are
also fewer controls and these
are positioned for
easier operation.

Give our Diagnostic
Oscilloscope some thought.

It's worth it not to be sidelined
with a benchwarmer. See your
B&K Distributor or drop us a note
for detailed literature on

Model 1450 and our full-line tesit
equipment catalog, AP-24.
DIAGNOSTIC OSCILLOSCOPE
Model 1450, Net: $27935

By

B & K Division of DYNASCAN CORPOMATION
1601 W. Belle Plaine + Chicago, llinois 60613
Where electronic innovation is a way of 'ife.
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Someone
should develop
an easy way

tolearn
electronics at
home

RCA Institutes
did!

Here is a whole new approach to learning electronics
at home! RCA Institutes, one of the nation’s largest
schools devoted to electronics, has developed
a faster, easier way for you to gain the skills and the
knowledge you need for the career of your choice.
Here for the first time is a student-proved, scientifically
designed way to learn. If you have had any doubts in the
past about home training in electronics—if you have
hesitated because you thought you might not be able
to keep up—or that electronics was too complicated to
learn—here is your answer! Read how RCA Institutes
has revolutionized its home training ideas!

28 RADIO-ELECTRONICS
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NEW CAREER PROGRAMS
BEGIN WITH “AUTOTEXT"
INSTRUCTION METHOD!

Start to learn the field of your
choice immediately!

No previous training or
experience in electronics
needed!

With this new revolutionized method
of home training you pick the career
of your choice—and RCA Institutes
trains you for it. RCA’s Career
Programs assure you that everything
you learn will help you go directly to
the field that you have chosen! No
wasted time learning things you'll
never use on the job! The Career
Program you choose is especially
designed to get you into that career in
the fastest, easiest possible way!

And each Career Program starts
with the amazing “AUTOTEXT”
Programmed Instruction Method—the
new, faster way to learn that’s almost
automatic! "AUTOTEXT"” helps even
those who have had trouble with
conventional home training methods
in the past. This is the ‘‘Space Age"
way to learn everything you need to
know with the least amount of time
and effort,

CHOOSEA CAREER PROGRAMNOW

Your next stop may be the job of your
choice. Each one of these RCA
Institutes Career Programs is a
complete unit. It contains the know-
how you need to step into a profitable
career. Here are the names of the
programs and the kinds of jobs they
train you for. Which one is for you?

Television Servicing. Prepares you
for a career as a TV Technician/
Serviceman; Master Antenna
Systems Technician; TV Laboratory
Technician; Educational TV
Technician.

FCC License Preparation. For those
who want to become TV Station
Engineers, Communications
Laboratory Technicians, or Field
Engineers.

Automation Electronics. Gets you
ready to be an Automation
Electronics Technician:
Manufacturer's Representative;
Industrial Electronics Technician.,

Automatic Controls. Prepares you to
be an Automatic Controls Electronics
Technician; Industrial Laboratory

JANUARY 1969

Technician; Maintenance Technician;
Field Engineer.

Digital Techniques. For a career as a
Digital Techniques Electronics
Technician; Industrial Electronics
Technician; Industrial Laboratory
Technician.

Telecommunications. For a job as TV
Station Engineer, Mobile
Communications Technician, Marine
Radio Technician.

Industrial Electronics. For jobs as
Industrial Electronics Technicians:
Field Engineers; Maintenance
Technicians; Industrial Laboratory
Technicians.

Nuclear Instrumentation. For those
who want careers as Nuclear
Instrumentation Electronics
Technicians; Industrial Laboratory
Technicians; Industrial Electronics
Technicians.

Solid State Electronics. Become a

specialist in the Semiconductor Field.

Electronics Drafting. Junior
Draftsman, Junior Technical
Illustrator; Parts Inspector; Design
Draftsman Trainee Chartist.

SEPARATE COURSES

In addition, in order to meet specific
needs, RCA Institutes offers a wide
variety of separate courses which

may be taken independently of the
Career Programs, on all subjects from
Electronics Fundamentals to
Computer Programming. Complete
information will be sent with your
other materials.

2 CONVENIENT PAYMENT PLANS
RCA Institutes offers a unique tuition
plan that lets you progress at your
own pace. You only pay for lessons
as you order them, You don’t sign a
contract obligating you to continue
the course. There’s no large
down-payment to lose if you decide
not to continue.

However, if you desire, RCA Institutes
also offers a convenient monthly
payment plan.

VALUABLE EQUIPMENT
You receive valuable equipment to

keep and use on the job—and you
never have to take apart one piece to
build another.

New—Programmed Electronics
Breadboard. You now will receive a
scientifically programmed elzctronic
breadboard with your study rmraterial.
This breadboard provides limitless
experimentation with basic efectrical
and electronic circuits involving
vacuum tubes and transistors and
includes the construction of a
working signal generator and
superheterodyne AM Receiver.

Multimeter and Oscilloscope Kits

At No Additional Cost. You will
receive with most RCA Institiites
Career Programs the instruments and
kit material you need to builc

a Multimeter and Oscilloscope.

The inclusion of both these kits

is an RCA extra.

CLASSROOM TRAINING

ALSO AVAILABLE

RCA Institutes maintains one cf the
largest schools of its kind in Ne'w
York City where classroom anii
laboratory training is available in day
or evening sessions. You may be
admitted without any previous
technical training; preparatory
courses are available if you haven’t
completed high school.
Coeducational classes start four
times a year,

JOB PLACEMENT SERVICE, 100!

Companies like IBM, Bell Telegphone
Labs, GE, RCA, Xerox, Honeywell,
Grumman, Westinghouse, and imajor
Radio and TV Networks have
regularly employed graduates
through RCA Institutes’ own
placement service.

SEND ATTACHED POSTAGE PAID CARD
FOR COMPLETE INFORMATION, NO OB-
LIGATION.

All RCA Institutes courses and
programs are approved for veter-
ans under the new G.I. Bill.

Accredited Member
National Home Study Council

_____________ —_——— e — =y
IF REPLY CARD IS DETACHED~—SEND THIS COUPON TODAY 1
RCA INSTITUTES, Inc., Dept. REQ-29 :
320 West 31st Street, N.Y., N.Y. 10001 I
Please rush me FREE illustrated catalog. | understand that | am under no I
obligation. I

H

Name i Age e |
(please print} |

Address._ e pn e e _ S =2 o I
City__ i . |
State R Zip TPy - :
____________ T O |
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step toward
tomorrow with

QUICK-CHANGE MODULES

By LARRY STECKLER
MANAGING EDITOR
TV ON THE BLINK? AND YOU'RE GOING TO HAVE TO WAIT
two weeks to get the set back? And that big basketball game
is this Saturday? Sure hope you have a good friend or two
around.

But this kind of situation is on its way out. More and
more TV sets are being built around plug-in subassemblies
that permit almost “instant” repair. right in yvour home.
This is especially important to the color set owner as these
sets tend to be large. bulky. and heavy.

The first steps to plug-ins

Setchell-Carlson started the ball rolling a few vears
back when they introduced a set made up of several plug-in
subchassis. Their intention was that the set, should it break
down, could easily and rapidly be put back into service.
All the technictan had to do was to locate the defective sec-

This vhf tuner (above) has a plug-in hybrid IC that contains all
the active components essential to proper tuner operation. It’s
made by Oak Electronics and should be turning up in TV sets
soon. The photo at the right shows an IC on a plug-in Quasar
circuit card. One day soon that IC may replace the card.

32

tion, unplug it. and plug in a good replacement section.

However, this system did have one drawback. Few
technicans actually carried replacement plug-in chassis.
Notwithstanding. these sets are still being made in both a
black-and-white and color chassis.

Sony tried it next. They're selling a black-and-white
portable in which the entire works is on a single, large
circuit board. They have two reasons in mind—one is faster
service and the other, even more important, easier access to
the chassis. If you've ever seen how crowded the insides of
some portables get, you'll know what | mean,

Quick-change circuit boards next

Now Motorola is the newest member of the club.
Thev've come up with a plug-in approach in their Quasar
chassis. You know the one, the set “with the works in the
drawer.” This chassis consists of 10 plug-in sections. Each
onc i; completely contained on a single printed-circuit

RADIO-ELECTRONICS
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board that “plugs into” the muain chassis frame. Again the
theory behind this move is that this set is onc that won’t
ever have to go to the shop.

Instead, should the solid-state circuit act up, the tech-
nician has only to locate the defective board, unplug it, and
replace it with a new one. To repair the defective board,
rather than having to cart an entire color chassis to his
shop, he has to take only the board along. I understand that
Motorola is providing a repair service for technicians for
defective boards—probably on some kind of exchange basis
plus a flat-rate repair charge. Also Motorola has available
a special Quasar caddy that contains a complete sct of re-
placecments for this set.

Will everyone be doing it?

It is more than likely that in the necar future almost
every set maker will be following the plug-in approach in
one form or another. The result may not be at all like the
Setchell-Carlson subchassis or the Motorola circuit boards,
but some system is likely. Some set makers arc already talk-
ing about an all IC (integrated circuit) color sct. In such a
receiver the plug-ins would be the IC’s themselves.

If this sounds like pie in the sky to you you missed the
announcement of the new Oak Electronics TV tuner. It in-
corporates a plug-in hybrid IC that contains cvery active
transistor, resistor and capacitor essentiai for complete vhf
TV tuner operation. Should something other than the
switching elements in the tuner fail, the entire module is
replaced, in minutes, right in the customer’s home.

Is the cost of such a module high? Yes. But look at the
savings that counterbalance it. The techniciun doesn’t have
to take the tuner apart and then perhaps ship it off to some
tuner repair service center, wait till it comes back, and then
reinstall it. As a result, the total cost of this kind of tuner re-
pair would probably remain the same. But the set wouldn’t
have to be removed from the set owner’s home nor would
it be out of service for a full week or two.

Picture the same situation scaled up to a color receiver
with, oh say, 12 plug-in 1C’s. Sure there’ll be problems. Sure
there’ll be a multiplicity of plug-in modules and stocking
problems. But like it or not, problems or not. this is a proba-
ble picture of the future.

Will picture tubes get larger?

The only way picture tubes. color picture tubes, are
likely to get larger is if someone comes up with an entirely
new approach. The vacuum-tube CRT in use today is prob-
ably as large as it is practical to build this type of tube. I
know there was and still is a 27” black-and-white CRT—
but not very many are in use. And are they ever expensive!

Our first step toward really larger screens will very
possibly come in the form of some kind of projection tech-
nique. It will probably work, but it is just as probable that
it would not be accepted by the viewing (and set buying)
public. Remember, we once had black-and-white projection
systems. But the optics that went into those systems were
no end of trouble. Even so simple a task as cleaning the
mirror and lens was a job to be avoided.

Fiat tubes are likely

A more practical approach, and the one that must
eventually develop, is the flat picture tube. It may not be as
far away as you think. One version of a flat black-and-white
CRT, made by Hughes Aircraft, is currently being used by
the Air Force. It’s built right into the windshield of
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some of our new jet fighters that are flyin: today.

Several other forms of flat color picture tubes have
also been described. There may not be any in use today, but
thev are coming. Personally, 1 look forward to the Jday that
a color screen is just unrolled when you want to watch and
folded up out of sight when yvou're through waiching.

The most recent development that might lead to a flat
television picture tube is the Orshinsky effect. A sk:tch of a
flat TV screen made by this process is shown below. It’s
only a dream today, but tomorrow?

Smaller sets too

But TV is going in two directions. Sets are getting
smaller just as fast as they are getting larger. These days it’s
almost safe to predict that the wristwatch TV. perhaps
even 2 color wrist TV will be with us soon. It will take a lot
more development work with IC’s to make it so, but it is no
longer in the realm of science fiction.

WALL MOUNTED FLAT SCREEN T'/7. SET
USING OVONIC COMPONETS

Conducting
Strips
P"j‘wm' Transparent
’1 1O o S Conduction Strip
i = s
Metatic A | Glass
Deposit €
Lght b
Ovonic = @
Threshold = Light
Switch o
Light .
A DN

SECTION OF PROPOSED OVONIC T.V. SCREEN

Flat screcen TV? One possible approach is shown here I'd like
to be able to hang one of these sets on my livingroom wall now.
But if’s just a concept on the drawing board so I'll hate to wait.

3-D TV is with us now

Three-dimensional TV systems are alrcady being used
by industry. They are particularly handy where rem ste con-
trol of some instrument or remote handling of some prod-
uct is required. Existing systems uare bulky, awkward and
expensive. But better ones will come. One day it may be
possible to wrap a screen around three corners of vour “TV
room” and watch the 3-D color picture float in front of your
eyes. My only hope in this direction is that it’s a direct-vision
system. Not one with which you've got to wear special
glasses. One side note: A patent has already been istued for
a 3-D CRT. It uses a group of phosphor screens lined up
one behind the other to create the depth illusion. I've never
seen it work, but I have seen the proposal.

Color videotape recordings

We are currently seeing the beginning of the TV tape
age. Several videotape recorders are being made far home
use right now. One of the newest systems is built to look
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When TV walls hecome possible this is what your TV room may
look like, RCA did the sketch this scene is hased on hut they
won’t say when they'll make this set. Ten years is a good guess.

and behave like an 8-mm movie camera. It uses a 6-minute
cartridge and plays back through any TV set. Just hook up
to the antenna terminals. Its inventors claim that it can sell
for about $500—that’s about half the price of existing units.
But let me stress one thing: This is a laboratory model. It is
not yet in production nor has any manufacturer yet said
that he would build the unit in quantities.

But the next step from this black-and-white system
is a color video tape recorder (VTR). Here again future
development of the IC is probably what it is needed to
make such units available at a reasonable price. You may
say impossible, but I remember when you had to pay $500
for a 7” black-and-white TV that was loaded with some 30
vacuum tubes and produced a ho-hum picture. Look at what
you can get for $500 today in a large screen color set.

Color Picturephones
In most large cities today you can make arrangements

e s —— —— — —

In the preceding article projection color TV
systems were mentioned briefly. However, there is
one such system now under development. Some
prototype color receivers have already becen built by
the firm, Harries Electronics Corporation. They first
showed versions of this set a couple of years ago. At
that time it fared rather badly as the picture ap-
peared dim and not as good as what was already
available.

However, Harries now says they have a newer
version of the set in operation in New York and have
‘ offered RAp1o-ELECTRONICS an opportunity to sec

the set in operation. We are taking them up on their
offer and will deliver a complete report on this set
as soon as we have scen it,

New kind of color CRT

From Frapce comes word of a “new” kind of
color CRT. The tube, a variation of the Chromatron

- W e B TR e T s a — —
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Even 3-D sets are possible. Some 3-D systems are actually in
use today, but they are a far cry from the type of setup you see
here. We turned our art departinent loose to dream up this one.

to talk to someone, long distance, via Picturephone. In the
not too distant future it may be possible to do the same
thing right from your home. Carry that just one little step
further and you can do it via a color Picturephone.
Ridiculous, No! Future? Yes! That same color Picture-
phone will allow you to do your shopping without ever
leaving your home. Dial (pardon me—punch out) the
number for the supermarket, for example, and you’ll see
displayed the various items on sale that day. Using the
telephone keyboard punch out the codes for the items
you want and they’ll be delivered later. You'll get your
bill for them too. The same process would also hold true
for any other kind of shopping you might care to do.

Color TV today is just scratching the surface. Per-
haps it’s just starting to scratch the surface. Either way
I'm sure my predictions will tend to underestimate rather
than overestimate future developments. Either way it's
going to be fun to see how my final score comes out. R-E

Late Breaking Color-TV News [

is said to offer two advantages over the American-
style shadow-mask tube—it offers double the bright-
ness and has a flat faceplate (this means the screen
has no curvaturc at all the tube itself is not
a flat "hang-on-the-wall” type).

It docs, however, differ from the Chromatron.
One major difference is that the post acceleration
grid is actually imbedded in the glass faceplate. It is
not “hung” inside the tube in front of the screen.
The added sturdiness of this arrangement makes a
23-inch version of the tube possible.

Reports from Europe indicate that substantial
numbers of these tubes have alrcady been made. Ob-
viously the French manufacturer would like to inter- l
est US set makers in the new tube, but we don't
know how successful they have been. A more de- ‘

— e ———— —

tailed report on this new tube and how it works is
also scheduled. Our reporter in France is working on
it now. . . .

|
!
—

RADIO-ELECTRONICS

wWww.americanradiohistorv.com


www.americanradiohistory.com

How Color TV Works

Color TV fundamentals can be easy

By MATTHEW MANDL

CONTRIBUTING EDITOR

TRUE OR FALSE?

® Both black-and-white and color use
15.750 Hz for the horizontal scan.

® Both systems use 60 Hz for the
vertical sweep frequency.

® The 3.58-Mhz color subcarrier is
received simultaneously with the
black-and-white video carrier.

® As with b-w. a color receiver uses
a single dctector for both video and
sound demodulation.

If you said “true” to any one
of these statements you were wrong!
Every statement is false! This little
quiz emphasizes some of the impor-
tant differences between color TV and
b-w TV. The more we know about
such differences. the casier color TV
is to understand. The nice part is that
we don’t have to delve into complex
math either to explain or understand
the basic principles.

The color signals

The optical system of a color
television camera filters the colors it
gets from a given scene and breaks
them into three primary colors. For
the addirive color mixing process that
is used, the primary colors are red.
blie. and green. Thus. camera pick-
up tubes produce individual ac signals
which represent red, blue, and green,
and vary in amplitude according to
the individual color intensities.

Like  black-and-white  signals,

so they can be transmitted to the
receiver. Normally. if we use a spe-
cific bandwidth for transmission. there
wouldn’t be room to include a new
set of signals. Fortunately. in black-
and-white transmission. the sideband
signal information tends to cluster
around the harmonics of the 15.750-
Hz horizontal sweep frequency. This
signal bunching leaves separate gaps
in the frequency spectrum into wliich
we can sandwich the color signals.

Since we already have a black-
and-white carrier. we call the color
carrier the subcarrier. This subcarrier
must have a frequency just right to
put the color signals in the spaces
between the clusters of sidebands
horizontally related. Mathematically,
a subcarrier which is an odd multiple
of one-half the horizontal sweep fre-
quency would do the trick.

An approximately satisfactory sub-
carrier frequency is obtained when we
take onec-half the horizontal sweep
frequency and multiply it by 455. But
we run into trouble because of inter-
ference with the sound carrier. To
avoid this, 15.734.264 Hz is uscd for
the horizontal sweep frequency for
color transmission. To keep the verti-
cal sweep properly related, it operates
at 59.94 Hz. The result is a subcar-
rier frequency of 3.579545 MHz (ap-
proximately 3.58 MHz) which is just
right for odd-harmonic relationships
for both picture and sound carriers.

The 15.734-Hz horizontal swecp
frequency and the 59.94-Hz vertical
sweep are close enough to the 15.750
Hz and 60 Hz of black-and-white to
maintain good sync lock.

Using a 3.58-MHz subcarrier
didn’t solve all problems. If the sub-

ceived at the set. the subcar-ier can
cause interference and other prob-
lems. Hence, the subcarrier is not
transmitted—only the sidebunds of
color signals. This suppresse.i-carrier
type transmission is often iised by
other services for parrow-ba d inter-
ference-reducing practices.

Suppressing the subcarri. means
that the color receiver must have a
separate oscillator to geneiate the
missing color carrier for inser ion into
the sidebands for proper dete:tion of
color signals. This is done with a
crystal-controlled oscillator t» main-
tain the necessary stability.

Still another problem was the
overabundance of modulatin, signals
(red. blue. and green). Ta reduce
these. the individual color signals were
changed into a combined set of two
called the I and Q signals. Te reduce
cross-talk during color reception, the
I signal is sent with one -ideband
extending to 1.48 MHz and the other
side consisting of a vestigial section
of about 500 kHz wide. The J. how-
ever, is transmitted in  dousle-side-
band fashion. each sideband 00 kHz
from the suppressed subcarrier as
shown in Fig. 1.

The 3.58 MHz oscillator in the
receiver must be kept in sysc with
the subcarrier at the transm tter, or
false color rendition results To do
this. a special signal consisting »f about
9 cycles of 3.58 MHz is t-ansmit-
ted during each horizontal blank-
ing. This signal is called a hirst and
occurs during blanking follo-ing the
sync signal (Fig. 2).

To make color compatibl: so the
program produces a picture o1 a b-w
sct, a /uminance or brightnes; signal

color signals must modulate a carrier carrier (with its sidebands) is re- designated as Y is included. The Y
ja |, 25MHz = 3579545 MHZ ——— -+ HORIZ SYNC PULSE
| CHROMINANCE SUBCARRIER FREQ-» _ HORIZ
E‘ SOUND CARRER FREQ.———= EAlONS 3 CYCLES OF 358 Mt :
75
3%
513 g :
= ~ | Fig. 1—(left) Color information in the American 6-MHz
K| ! channel width is carried in a suppressed subcarrier —a pic-
MHz 0o ol 2 3 i ' 6 ture modulated sideband 3.58 MHz abore the picture carrier.
i : 1’ Fig. 2—(above) A burst of about 9 cycles at 3.58 Hz is
[e—14BMHz > ?&2"" transmitted after each horizontal sync pulse, It ‘s used
to sync the 3.58-MHz color oscillator in the TV ieceiver.
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Fig. 3—Color elements added to circuits normally found in black-and-:chite receivers.

signal is a composite of the three
color signals. but not in even propor-
tions. When the average person looks
at three sawurated primary colors (of
equal intensitv} some colors appear
brighter than others because of the
pecularities of the human eye. Hence,
the Y signal uses uneven proportions
of color signals to equalize this dif-
ference in perception.

Color signals appear on a black-

after the video detecior. Hence, a
separate detector is used for sound
takeofl, prior to the normal video de-
tector.

A burst amplifier (sce Fig. 3)
brings the 3.58-MHz sync signal up
to the level required. A phase detec-
tor samples the 3.58 MHz oscillator
frequency and compares it with the
incoming burst. If there is any dif-
ference, the phase detector causes a

and-white sect as varying degrees of reactance control circuit to correct
gray {gruy scale} from white to black.  the subcarrier oscillator frequency
Each color produces its own shade of  slightly.

gray. In color sets the Q and T signals
have minus quantities of green and
hence green must be restored by mix-
ing the Q and I signals in a resistive

Bandpass & blanking

A typical bandpass amplifier and
blanking circuit ar2 shown in Fig. 4.

(matrix) network. After demodula- The bandpass amplifier not only
tion, the color (chroma) signals are brings the chroma signals to the
G-Y, B—Y, and R—Y. These are proper level for demodulation, but

applied to individual grids of u three-
gun color tube. The Y (luminous)
signal is applicd to the cathodes.
The color circuits that are added
to those normally required for black
and white are shown in Fig. 3. Also,
the sound i.f. signal is much wecaker
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also prevents sync and burst signals
from riding through to the picturc
tube. This is done by gating the band-
pass amplifier into periodic noncon-
duction by u special switching circuit
known as a blanker. A gating pulse is
obtained from the horizontal output

scction for triggering purposes. Note
that the bandpass amplifier has a com-
mon cathode resistor with the blanker.

When the blarker is not conduct-
ing, the bandpass amplifier functions
normally. When the grid of the blank-
er receives a positive pulse from the
horizontal sweep output, the blanker

conducts heavily and the resuliant
cathode current flows through the

bandpass cathode resistor. This mukes
the bandpass cathode more positive
than its grid (high negative bias) and
cuts off the bandpass tube. Because
the horizontal pulse coincides with the
blanking and burst occurrence, only
the vidco chroma signals pass through
the bandpass amplifier.

Color Kkiller

When a color receiver is tuncd
to a biack-and-white transmission, the
b-w signals would go not only through
the Juminance (YY) stages, but through
the bandpuss amplifier and color
amplifiers as well and causc undesired
contrast effects and interference. To
prevent this, the signals must be kept

RADIO-ELECTRONICS
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out of the bandpass amplifier during
black-and-white reception. The cir-
cuit which does this is known as the
color killer (Fig. 5).

The video signal input is applied
to both the grid of the burst amplifier
and the bandpass amplitier. A high
positive potential is applied to the
cathode of the burst amplifier. mak-
ing the grid relatively negative and
normally cutting of this tube. A posi-
tive pulse is applied to the grid and
causes conduction. Since this pulse
comes from the horizontal output sys-
tem. it occurs only during horizontal
blanking. permitting the 3.58-MHz
sync burst to be amplified and applied
to the phase detector of the subcar-
rier oscillator circuitry.

When the phase detector receives
the burst signal it develops a negative
potential which is applied to the
color-killer tube grid and keeps this
tube cut ofl.

A positive pulse from the hori-
zontal system is also applied to the
plate of the killer tube. Since no posi-
tive B voltage is applied to this anode,
the pulse takes its place. Since the
grid is held at cutoff, however. no
current flow occurs through the tube.

When there is no burst signal
(during reception of a black-and-
white picture) the phase detector re-
ceives no signal and no cutoff bias
is applied to the killer tube. Now this
tube conducts. Electron flow f{rom
cathode to plate and down through
the 220.000-ohm resistor to ground
sets up a negative polarity at the grid
of the bandpass amplifier as shown in
Fig. 5. Thus, the bandpass amplifier
tube becomes nonconducting for the
video signal.

The shunting capacitor acts to
filter the pulse voltage at the anode
of the Kkiller tube to convert it to
fairlv steady-state dc. A color-killer
manual control is usually placed in
the grid circuit of the killer tube for
critical adjustment of killer function.

In addition to the color-handling
circuitry described. diode-resistor-coil
combinations are used for conver-
gence purposes For a color receiver
to show white. the red. blue, and green
beams must converge into one arca to
produce white. If any single bheam is
misaligned. color fringing occurs.

For color. approximately 25 kV
is cssential for large-screen brilliance.
Similarly. several thousand volts are
necessary for application to the focus
clectrode. To maintain constant high
voltages. regulators are used in the
high-voltage section. A portion of the
high voltage is tapped for focus pur-
poses. or a transformer tap is used
with either a tube or stacked selenium

rectifiers. R-E
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Fig. 4—Bandpass amplifier prevents sync and burst signals from reaching CRT, and
hoosts color signals for demodulation. Bandpass amplifier is gated off by the
hlanker, which conducts only when it is trigzered by horizontal sweep output pulses.

Fig. 5—Typical color killer is normally biased off through burst signal action.
Tube conducts only during b-we transmission, cutting off the bandpass amplifier.
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Fig. 3—A modulator and encelope controller can be built with a low-current bulb and
cadmium sulfide cell. Frequency response is imited by the bulb response time.
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feedback. For high-Q filters, impedance at tie-in point must be sufficiently high.
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two. In fact, one well-known electron-
ic music laboratory (Brandeis Uni-
versity) used a bank of oscillators with
each one connected to a key on a
keyboard. The oscillators are pread-
justed to the desired frequency and
amplitude wanted from each one.
Then the oscillators may be played
from the keyboard as a regular musi-
cal instrument,

Build a CdS-Cell Modulator. A
light-controlled volume control is eas-
ily assembled with cadmium sulfide
photoelectric cells (Fig. 3). By using
a high-fidelity amplifier to drive a light
bulb, a type of amplitude modulation
can be produced. The frequency re-
sponse of the modulation channel is
limited by the response time of the
light bulb, so use a small, low-current
bulb (such as a flashlight bulb) that
responds faster than larger bulbs.

Build a Resonant Filter. Resonant
filters are easily made by putting a
paper capacitor (0.1 to 5 pF) in par-
allel with an iron-core choke of the
type used in power supplies ( 2 to 15
henries). A bank of these filters can
be made up easily from parts found
in most experimenters’ junk bins.

Put the smallest capacitor across
the smallest inductor and grade the
sizes up to the biggest (Fig. 4). Put a
potentiometer across each parallel-
resonant circuit, and wire the circuits
in a series string from a high-impe-
dance point in the audio circuit to
ground. If the impedance at the point
is too low. the Q of the resonant filters
will suffer. The ideal point is the input
to a typical vacuum-tube amplifier,
which usually has an impedance of
470,000 ohms.

You may want to try connecting
a filter bank at a point between two
stages in a preamplifier or after the
first stage of the power amplifier. The
higher the impedance. the better the
resonance achieved in the filters. For
this reason, transistor amplifiers usu-
ally won’t work with the circuit unless
it is isolated with special vacuum-tube
or FET amplifiers.

FM Tuner for White Sound. The
smooth hiss heard between stations on
a sensitive FM tuner or television re-
ceiver is white sound. It is a basic
sound for synthesizing various percus-
sive sounds (by filtering and modulat-
ing as described later). Simply tune a
receiver off station and feed its output
into a mixer, filter or tape recorder.
The de-emphasis network must be dis-
abled.

Preamp Resonant Filter or Oscil-
lator. Connecting the output of a pre-
amplifier with tone controls back to
the input will causc the precamplifier
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to oscillate at the frequency of maxi-
mum amplification (set by the tone
controls and equalizers). If the feed-
back connection is made through a
potentiometer, the amount of feedback
can be controlled and set to a point just
below oscillation.

This will convert the preamplifier
into a resonant equalizer. adding a
great deal of color to sounds passing
through the preamplifier from tape re-
corder. microphone. records, etc. If
this technique is combined with the
resonant filter bank described earlier
some very sharp resonant-filter band-
widths can be achieved. Use a vac-
uum-tube preamplifier (like the old
Mclntosh with equalizers and tone
controls). and connect the resonant
filter bank across the output before
the feedback potentiometer (Fig. 4).

One word of caution with re-
spect to the feedback circuit: if the
phase is not correct. negative feed-
back rather than positive feedback will
result. Tnsert the feedback signal into
the cathode circuit rather than the
grid input of the first preamplifier
stage (a solder connection rather than
the input jack). Negative feedback
causes a reduction in amplification.
while positive feedback yields an in-
crease in amplification and a tendency
to oscillate.

These nine techniques are all
available to the amateur experimen-
ter. and most can be assembled inex-
pensively and with little effort. Com-
bined with the simplest audio sound
system. all the basic techniques of an
electronic music synthesizer can be
available to the beginner or the expe-
rimenter with a limited budget. These
basic techniques of electronic music
synthesis are:

@ Signal generation (oscillators,
white-sound sources. etc.)

e Modulation and envelope con-
trol

e Filtering
® Reverberation

e Tape manipulation (dubbing.

splicing, tape loops, speed
changes. reversal, sound over-
lays)

e Recording and high-fidelity re-
production

Interconnecting components
Once the experimenter has ac-
quired or built some of the devices
listed above he is ready to intercon-
nect them and start synthesizing elec-
tronic music. If he has a sound
generator or two (an oscillator and
an electronic organ for example), a
modulator, a resonant filter, a tape
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recorder with a reverberation head
added and a high-fidelity sound sys-
tem. he 1s ready to start

In comparing the electronic mu-
sic gear described here with commer-
cial synthesizers. the main deficiency
of our equipment is in the area of
controls.  Professional  synthesizing
equipment permits much more variety
in external controls, and in the capa-
bility of modulating and interconnect-
ing units, The following are recom-
mended ways of interconnecting vari-
ous components described in this
article:

Sound Sources and Amplitude
Modulation. It is desirable to have
two sound sources and a simple am-
plitude modulator. The sound sources
are used as an awudio signal source
and a modulation signal source. which
does not have to be in the audible
range. In the case of the simple mod-
ulator described earlier. frequency
range is limited by the response time
of the light bulb. Thus. only low-
frequency modulation (such as vibrato
or tremolo) and envelope-control
modulation (where the amplitude of
one signal follows the envelope of
another signal) is available.

Filtering and Reverberation. Af-
ter passing through the modulator,
the signal should pass through the fil-
ters and then to the tape recorder
reverberator (Fig. 5). The final sound
product will then be recorded on the
tape for future use.

If the user has two tape record-
ers. one can be used for reverb and
the other to record the final product.
The reverberation tape recorder. inci-
dentally. can be any old machine since
quality requirements are greatly re-
duced if it doesn’t produce the final
recording as well as reverberation. Of
course the recording should be made
on the best tape recorder available.

Dubbing, Splicing and Reproduc-
tion. It will probably be desired to
copy material from one tape to an-
other. To do this only one tape re-
corder is required. A second tape deck
can be used with any high-fidelity
preamp with equalization for tape
heads. For splicing applications it is
desirable to have a tape deck with
removable head covers.

If the original recording is mon-
aural. try simulating sterco by split-
ting the highs into one channel and
the low frequencies into another with
two preamps or the tone controls on
a sterco preamp. Also try dubbing the
tape into two channels and simulate
moving sound sources by advancing
one record level while reducing the
other. R-E
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IC’s Foil Change Cheaters

COFFEE-BREAK COUNTERFEITER: WITH
photocopied bills and profes:ionals
who regularly cheat vending m <hine
bill-acceptor mechanisms may s>>n be-
come a thing of the past. Usinz two
new integrated circuits develop:d by
Texas Instruments, this plug-in .mpli-
fier is being used by Transmarins Corp.
to make bill-changer mechanisirs that
are foolproof.

High temperatures, humidiv. line-
voltage changes and soiled bills won’t
disrupt the new changers. Earlicr de-
vices depended on photocell arr..ys to

measure light on the face of . bill.
Signals from the cells fed to uaistable
transistor amplifiers sometime’ ac-
cepted photocopies and rejectec gen-
uine bills.

The new acceptor analyzes the
intaglio printing detail of bills. As a
tray containing the bill is pusha! into
the acceptor. a sensing switch fuins on
an infrared radiation source. This ra-
diation passes through the movirg bill
at a selected point in the bill d:sign,
through an exact replica of tre arca
and strikes a silicon cell. The cel then
generates eclectronic pulses. but cnly a
real bill generates the correct number
and size of pulses. The IC can even
differentiate between signals gen: rated
by infrared penetration of U.S. Mint
ink and paper, and the best ink - >aper
combination that is avatlable ta “oun-
terfeiters.

The plug-in amplifier. which can
update the circuits in some aof the
company’s older machines. ci1 be
modified to accept “foreign™ pidses. A
version used in Sweden, for exanple.

lets motorist operate self-serviz: gas
stations. R-E
1
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BUYER'S GUIDE TO

Compiled by Len Buckwalter

THE NEW 1969 COLOR TV'S HAVE ARRIVED AND THE MAN OR WOMAN LOOKING
to buy a set will find there are more than 500 different models to pick from.
We've selected a group of more than 100 sets that we consider most repre-
sentative of those available and have detailed all of their most important
characteristics here. We don't tist every feature of every set, but do list those
that we fec! are important when you decide on the set you want to buy.

Screen sizes are advertised in one of two ways—diagonal measurement
or total square inches. We've presented only the diagonal measurement but
for a quick guide remember that 295 sq. in. is a 23-inch diagonal: 227 sq. in.
is a 20-inch diagonal; 180 sq. in. is an 18-inch diagonal; 102 sq. in. is a 14-
inch diagonal and 75 sq. in. is a 12-inch diagonal.

RCA Candidate model EL-442.

MANUFACTURER! MODEL | CHASSIS | SCREEN TYPE TYPE FEATURES PRICE
SIZE SET CIRCUIT
(DIAG.
IN.)
o
g 3
« § I3} IE
el | 2|82 Z| 3
=) zl Zl & ] |l ol &
i O o 14 t ol »| = -
) ~ el al | ol 2 5 2l 5| 2| | =
= = w Z| < o ol O
= w (o] O|l ¢| W = | & Zz| & al 310
<| u = & s| Z| 21 w| &l o] | = ©
Z| 3 P g ol B 3 & 2l e ol Z| o| 9| ¥
o L | E| o o <
= Zl a3l k| 8| 2 gg Z| z ol uw g 3 Z 5 g el
S|SB R|E| |52 2E|2[2]212]8]2¥
Admiral 81100 6H10 18 . . ! . . o | $ 349.95
2T106C 12H10 20 . . | . . . . .1 $ 399.95
2L111 12H10 20 . . ] . . . . o | $ 429.95
3T306C 4H12 23 . . . . o . o . OPEN
3L361 4H12 23 . . . . . o of @ .| $529.95
351351 4H12 23 . . . o . . . - | $ 850.00
4009p K10 14 o o el o . . . $ 279.95
Andrea VCX325-5 = 23 . 5 . el of o « | $1065.00
Arvin 80K56-14 | — 23 . . . . . —
70K45-12 —_ 20 . B o | o . —
Cardinal 6-102-2 — 23 | o . ol ol o . . —
7-101-2 — 23 I . . o | o o . . —
Clairtone 4011 — 23 . . . -
5041 — 23 . . o —
Electrohome Barcelona — 23 . . . . . . K $1495.00
Conestoga —_ 23 . . . . o . | ° $ 749.00
Caharet — 22 . . . | . . . . | $ 549.00
DuMont 55T01 — 23 . . . . . . $ 499.95
55C29 — 23 . . . . . . $ 550.00
Emerson 35P03 — 15 ol o . . $ 279.95
29P08 — 18 . . . . $ 329.95
20c06 — 20 o . o $ 429.95
26T05 —_ 23 . . . - . -
26C36 — 23 . . . . . $ 499.95
General Electric WM210HBR — 10 o | o . . $ 189.95
WM230GBG —_ 14 o || o . . $ 269.95
M275EPM — 18 . . . . . . $ 399.95
M364EWD — 20 . . . o - . $ 429.95
M922EPN — 23 . . . . o o | . $ 639.95
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Threc basic types of sets are available—all transistor, all tube, and hy-
brids that are a combination of both tubes and transistors. The all-transistor
sets tend to be more costly, top-of the line models. In return for the higher
price tag vou normally get longer trouble-frec service and a set that requires
less power to operate. Also, you'll find many of the smaller screen sets use
transistor circuits to Keep heat to a minimum and to cram-in all the needed
cireuitry,

But the really important news for 1969 is in the features. You’'ve got a
choice between hand-wired and printed-circuits. Here, you've got to decide
for vourself. There arc advantages on both sides, but don’t let this be the
only deciding factor. Don’t forget to look at the other features too.

Take automatic fine tuning for one. This is an extra that can save you

Toshiba Spectrum 11] C3A.

»
MANUFACTURER | MODEL | CHASSIS | SCREEN TYPE TYPE FEATURES PRICE
SIZE SET CIRCUIT
{DIAG.
IN.)
I xl
@] -1
< g
ol O -
IREEE N
5 zZl 2|l @ wl 2 glole
>1 = =
z AR EREEEHBEHBEINE
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alalY Elw zlazlElalo olzjlulgf{olol?
HAHEHEHEHHEEHHEEHHBREE
HEEREEEBE R HEBEEHERBRE { < Zloiz|«
L 4 2
Heath Co. GR-681 — 23 |- . . . | - '4“' ! J e | o [ £ 499.95*
GR-295 —_— 23 1 e o | t . : o } i e o | § 449.95*
6R-227 — 20 . . | . <17 T *- 1. )sas00s
GR-180 — 18 o | . . . BE | o | o |4 349.95*
Hitachi CNA-24T — 18 . . L 11 | e AL § 369.95
CFA-550 = 14 . BEBELE 11 Tele . | . ==
1 Il
JVC NIVIVO | 7208 — — . J-1 1 1 B L  299.95
150 —_— 18 . . . | ;- I - : e b 329.95
151 — 18 . [ T-1-TT I ¢- | I } 339.95
Magnavox 16250 — 18 . o | . | 1 . e | i 369.50
1C6300 — 20 . | . IR -] } 429.50
icsanz — 21 1 T 1T 1T 1> <  398.50
1C6800 — 23 . -] -1 1T T T . § 479.50
Ic6902 — 23 . |- HIE i - | o '} 559.50
17011 =3 23 . . -1 1.1 . «IF 1 BE I. 815.00
167600 = 23 . . . . | . . | . } 750.00
107645 . 23 . . . et . . "« |- [i1095.00
Midland 15-218 — 18 . . . . i 369.95
Motorola CP4GSEN | C14T5-924 14 o | . . ; 299.95
CTS50EW | C18T5-921 18 . . . . . 3 379.95
CT670EW | K20TS-921 20 . . . . . . f 439.95
CT800EN N23Ts-921 23 . . . . 3, i 469.95
CUBGBEW | P237S-921 23 . . . . - | . | +498.95
LKB37EW | M23TS.921 23 5 . 3 5 ] B Tl B l ‘. 925.00
WUBTOEW | €2375-915 23 . 1 . . o | o | . < 649.95
TL853ES AC2375.915 23 . | s . il a - |1 78985
MD8SOEW | E2315.915 23 . ; E =l = 111275.00
Muntz TV 24811P — 18 o | o | o . . 1 —
3322M — 22 . | e | o o . _=
5581 =3 23 3 ! = Mk 3 s _t' =
5453 S 23 o l o | gl ‘ o =
* Cabinet and remote control are additional
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Westinghouse
14-inch color portable.

the task of making that final adjustment to deliver maximum signal into the
color circuits. It is especially important in locations more distant from the
station transmitter. While it’s certainly not a must it is a convenience. Some
sets even have a fine-tuning indicator to tell you when the station is properly
tuned. This may be an indicator light, special tuning bars in the picture or
possibly a meter.

Automatic degaussing is included in just about every set made today.
There is only one set that does not include this feature because it does not
need it. It is the Sony 7010. But this set uscs a special picture tube that does
not require degaussing,

An audio takeoff permits easily picking the sound off your color set and
feeding it into your hi-fi system. Only a few sets incorporate this feature and
if good sound is important you must consider it. Of course even sets without
this feature can be coupled to a hi-fi system, though not as readily.

Tone conrrols, instant play and color fidelity controls are prebably best
considered niceties. They make good bonus features but are not vital to good
performance. They should be considered but are really convenience features
and should not have a major effect when selecting your color set.

Automatic color control can be important by contrast. For it will pre-
vent several trips a night to the set to adjust the color control when programs

MANUFACTURER MODEL CHASSIS | SCREEN TYPE TYPE | FEATURES PRICE
SIZE | SET CIRCUIT |
(DIAG. i i
i IN.)
' | | ‘ l | |
, = | | y
i i 4 :‘ 1 8 |
I | " e g g | B 4
| 5 2 2 @ o4 |z 8 8
z \ € o P o 5 & 8 T 3 o =
o 1 o Slow z < Q El A 4w o g
| = O Of | W = @ & =z &f of Zf g
< w - e g 2 Z g g ) Tl ©
z| o a 5 8 3| B 2 a "‘ ol £ of M
3 3 L I Y = £l a o ool of ul = ‘é ol d
Z Z o o o < o Z zZ £ 4w e & z & 3 B S
ol of 4 o 5 e > = < > Z 3 3 o Z| o 5| i
(8] (& [ Q— [ d [ I Qo I L-¢ [T L4 <a [ o4 = (] < [2s'
Olympic cT911 | ¢TIN 18 I 1 . . 3 | —
€C5400 cTC31 23 o — 5 o . ] —
CK5414 CTC30 23 o . . ol of of o $ 850.00
Packard Bell CR634 —_ 18 . 1o o . $ 369.95
CR932 — 23 . . . . $ 475.00
€951 — 23 . o o D o/ $ 559.95
€968 . 23 . N o o T o o[ $ 875.00
CRW804 : —_ 23 . o o . . of $1295.00
Panasonic __CT-21P — 12 I . _J r . . $ 309,95_
CT-62P — 15 . . o $ 329.95
CT-93P J— 18 of o . $ 369.95
TTeTeIT — T O A I T 1. $ 379.95
Tere . — 18 I R 5 N 5 . $ 399.95
Philco 533BR = 18 . o - . $ 369.95
" 580BR — 50 . SR I I B $ 429.95
" 547TWA — 1 =0 A N - 5 . -
" 6202BK — 23 . o o o $ 449.95
6598WA = 23 | . 4 . 3l 5 $ 499.95
635WXA — 23 . d . o o | . $ 799.00
RCA EL-418 = e | J . 3 5 $ 329.95
EL-442 — 18 | . . 1. 5 2 —
~FL-508 = 20 | . . 7 1T°17. . S s 42995
FL-520 - 23 ] A 5 5 5 $ 459.95
7 6L-550 = 20 . 7 . . . | $ 439.95
GL-611 - 23 o A 5 5 5 $ 499.95
GL-702 = 23 o : A A 5 5 of § 775.00
HL-818 i 23 o A : = A A Jf $ 975.00
Setchell- 2200W - 18 & . i z i | $ 499.95
Carlson ~ 2900M0 = 18 N B e o= I I S e $ 429.95
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change. It will autematically keep the color setting constant throughout
changes of cameras, srograms and program materials. Set makers are work-
ing on an automatic tint control, but haven't come up with one.

Remote control is again a convenience and in color sets an cxpensive
convenience. It will add more than $50 to the price of the set. One suggestion
here. A remote contral for a color set must do more than just permit channel
selection and volume control. It should also control color and tint. If it
doesn’t you'll find ycurself having to get up from your easy chair to make
these adjustments.

Since most controls do include these adjustments. modern color remotes
tend to be 7-channel or 7-button devices. They are elaborate and delicate
you can’t just throw them around any old way. But used properly they can
prove very handy.

Price, though listed last, is probably considered first. Tt often is the limit-
ing factor. Prices shown here are recommended factory list prices and will
vary somewhat from store to store and city to city. As with any other major
purchase. once you've decided on the make or model you want to buy, it

pays to dicker and shop. Only one warning though . . . once you've decided
on the set yvou want don't let yourself be switched. But do get the set you
like at the best possible price. R-E
Panasonic Palerno model CT-93P.
MANUFACTURER | MODEL CHASSIS | SCREEN TYPE TYPE FEATURES PRICE
SIZE SET CIRCUIT
(DIAG.
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Setchell- 2400M0 == { 23 BEEEE BN -1 1 4 730.00
Carlson | 2500C0X — 23 | . . o | . . t 795.00
Sharp cu-50P — _ 12 7 | B I B O A 110 - - 4 269.95‘
L cN-s21 | — | 18 . . . ' 349.95
Sony 7010 — 1 . . . 4 429.95
Sylvania C330GY D11 14 o | . . . . —
cni3w D05 18 HEER RN . . | |- t 369.95
[ cE3tw | D06 20 et -l e | ] | azses
CF500e | pos | 23 5 . . . 5 i 449.95
CF507TW D12 23 11 1 I B A A  * . | * ] 4 499.95‘
CF240ck | D10 23 - 111 . . . | « |+ |41200.00
CNP20BT | D13* 23 . o - . . . . 5 995.00
Symphonic TCT195 J— 18 . . . . —
West- C284A19 — 14 . . . 5 329.95
inghouse CP88A19 — 18 | Lo 1 o | 5 389.95‘
290419 — | 20 | . . . 3 399.95
C390A39 — 20 . I S L . 1 5 459.95~
cx93a49 | — 23 . . . . § 549.95
C393A67 — 25 . . . . $ 900.00
Zenith 73504-1 15Y6C15 14 ol - . . . b 329.95
23906 16Z7C19 18 . . . . . £ 369.95
71203 20Y1C50 20 . . . . . —
15208 1627C50 20 . . . |- . 5 —
74501} 20Y1C50 23 . . . . . § 469.95
73512 20Y1C50 23 . . . . . £ 529.95
74507 20Y1C50 23 . . R . 5 p —
78530 16Z7C50 23 . . o | . . . . 5 975.00
78550 1627C50 23 . . LI . . « | $1225.00
*Color Slide Theatre
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“Get more

education
or

get out of
electronics

.that's my advice.”
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Ask any man who really knows the electronics indust y.

Opportunities are few for menwithout advanced ‘ech-
nical education. If you stay on that level, you'll r 2ver
make much money. And you'll be among the first to
go in a layoff.

But, if you supplement your experience with more
education in electronics, you can become a specizlist.
You'll enjoy good income and excellent security You
won't have to worry about automation or advances in
technology putting you out of a job.

How can you get the additional education you must
have to protect your future—and the future of those
who depend on you? Going back to school isn’t easy
for a man with a job and family obligations.

CREI Home Study Programs offer you a practica way
to get more education without going back to sc-ool.
You study at home, at your own pace, on your own
schedule. And you study with the assurance that vhat
you learn can be applied on the job immediately to
make you worth more money to your employer.

You're eligible for a CREI Program if you work in zlec-
tronics and have a high school education. Our FREE
book gives complete information. Airmail postpaid
card for your copy. If card is detached, use coiipon
below or write: CREI, Dept. 1401H, 3224 Sixteenth
Street, N.W., Washington, D.C. 20010. WY ‘

: 3

Founded 1927

CRET

Accredited Member of ihe National Home Study Council

F———— e
CRE!, Home Study Division
McGraw-Hill Book Company
Dept. 1401H 3224 Sixteenth Street, N.W.
Washington, D.C. 20010
Please send me FREE book describing CRE| Programs. | ain
employed in electronics and have a high school education.
NAME ____AGE
ADDRESS
cITY STATE ZIP CODE

EMPLOYED BY____

TYPE OF PRESENT WORK OG. BIL.
| am interested in O Electronic Engineering Technology
O Space Electronics O Nuclear Engineering Technology
O Industrial Electronics for Automation
1 Computer Systems Technology

|y ———— ay———— ]

APPROVED FOR TRAINING UNDER NEW G.I. 3ILL

JANUARY 1959 49

WwWWWwW.americanradiohistorv.com


www.americanradiohistory.com

voredr bR ¥

ViEeLera

BUILD BEGINNER’S

Get top quality pictures
from your color TV

By BEENNETT C. GOLDBERG
IF  YOU'D LIKE AN INEXPENSIVE,
functional and compact Dot-Bar gen-
erator to insure your color set always
has “hifi”" color, this project is for
you.

Construction is simplified with
the actual-size printed-circuit drawing
shown. The unit (Fig. 1) operates on
a 9-volt battery, fits in a small metal

50

box, and puts out horizantal and verti-
cal lines, dots and a cross-hatch pat-
tern.

A second similar circuit (Fig. 2)
is a Cross-Hatch generator that can be
installed in any set with a service
switch. It can be used when conver-
gence circuits are adjusted.

How does it work?

The function of the Dot-Bar Gen-
erator is shown in the block diagram
in Fig. 3. The circuil is siraigncfor-

www.americanradiohistorv.com

ward and explained as follows:
Transistors Q1 and Q2 form a

free-running multivibrator which pro-

duces a square wave output. Because
of the variation in tolerances of the
components, one transistor will con-
duct before the other.

An increase in collector current
for transistor Q1 causes a decrease in
its collector voltage and a correspond-
ing reduction in regenerative feedback
through capacitor C2 to the base of
transistor Q2. As a result, the current

RADIO-ELECTRONICS
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Fig. 1—Circuit for Dot-Bar generator. Transistors QI-Q2 form a free-running multivibrator synchronized by 15,750-Hz
horizontal sweep pulses, and Q5-Q6 operate as a 900-Hz multivibraior, synced by 60-Hzs pulses from the vertical sweep ircuit.

PARTS LIST

Resistors 14 watt or more, 10%

R1. R13, R17—22,002 ohms

F2, R4, R7, R10, R12, R18—1000 ochms

R3—27,000 ohms

R5, R9—33,000 ohms

R6, R8, R14, R15, R15—2200 ohms

R11—6200 ohms

R19—330 ohms

R20, R21—500,000-0hm 15-watt linear poten-
tiometer, Mallory SU-50 or similar

R22, R23—25,000-chm ;-watt linear potenti-
ometer, Mallory SU-29 or similar

through Q2 decreases steadily as the
current through Q1 increases until Q2
is cut off. Capacitor C2 then dis-
charges until forward bias is re-estab-
lished across the base-emitter junction
of Q2. Current through Q2 then de-
creases until Q1 1s cut off. Capacitor
Cl is coupled from the collector of
Q2 to the base of QI so the cycle is
repeated.

A positive input trigger pulse,

15,750-Hz, from the horizontal sweep
circuits of the television receiver is

JANUARY 1969

Capacitors

C1, C2, C7, C8—100 pF, 103V, 10% mica
C3—12 pF, 100V, 5% mica

C4, C5—0.033 uF, 50V, 5% disc ceramic
C6—0.0043 uF, 100V, 5% mica
C9—0.002 pF, 100V, 10% mica
C10—D0.001 uF, 500V, 209% mica
C11—90.01 uF, 500V, 20% disc ceramit
Cl12—D.47 uF, 50V disc ceramic

Semiconductors
Q1-Qx0 (Fig. 1), Q1-Q8 (Fig. 2)—2N2219
Q11 (Fig. 1), Q9 (Fig. 2)—2N2369

D1-D2-—1N914 diodes

Switches

S1—2-pole, 5-position, nonshorting rotiiry.
Centralab PA-1003 pr equal

S2—Spdt

S3—Spst

MISC—11 transistor scockets, 9-V hattery
(NEDA No. 1600 or eguivalent), tip jacks
and plugs, circuit board, sloping-panel
case at Jeast 514" wide, 3” deep aind 234”
high, test leads and clips.

R GENERATOR

used to sync the multivibrator. The
frequency of the muliivibrator is set
for a multiple of 15,750 Hz by ad-
justing R22.

The multivibrator operates at
180 KHz, which produces approxi-
mately 12 lines. There is enough vari-
ation in the adjustment of R22 to pro-
vide more or fewer linas as desired.

Transistors QS5 and Q6 operate
as a 900-Hz multivibrator. Tts fre-
quency is adjusted by R23. A 60-Hz
positive trigger pulse from the wverti-

www americanradiohistorv com

cal sweep circuits of the receiver is
used to sync this multivibrator.

Transistor Q3 is a pulse shaper.
Capacitor C3 and resistor RS are con-
nected as a differentiator network.
Transistor Q3 is biased on by R:. The
negative-going differentinted edze of
the square wave of multivibrator Q1
and Q2 turns transistor Q3 off. This
produces a positive, 0.1-psec wide,
180-kHz pulse.

Transistor Q7 is also used as a
pulse shaper, but a 50-usec-wide, 300-

5N
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Fff-!v 2 C'“Sb-“llft{l‘,-.Ule'(llfm’ circuit that can be installed in sefs with service switches. The 180-kilz output of Q3 and 900-H=
O7 cutput are combined at R7. The signal is inverted and fed to the lust video amplifier of the set through the service switch.

Hz rate positive pulse is obtained.

Transistors Q4 and Q&8 are in-
verting amplifiers. Transistors Q9 and
Q10 have a common-collector lcad
and perform an "orR” function. Tran-
sistor Q11 is a low-impedance invert-
ing output driver.

Switch Si selects the required
mode of operation to form the de-
sired output signal to the bases ot
transistors Q9 and Q0. Switch S2 se-
lects the correct output phase to the
receiver,

Circuit operation of the cross-
hatch generator (Fig. 2) uses transis-
tors Q1 and Q2, Q5 and Q6 as muiti-
vibrators. Transistors Q3 and Q7 are
putse shapers, Q4 and QR is the OR

Fig. 8—Block diagram shows operation
of Dot-Bar generator. After shaping, hoth
multivibrator outputs are inverted and
amplified by Q4 and Q8. Transistors Q09—
Q10 aperate as an or amplifier with func
tion switeh SI. S2 selects output phase.

RADIO-ELECTRONICS
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Placement of components on PC board as seen from component side.

amplifier and Q9 is the inverting and
output amplifier. Since the switches
arc eliminated in this circuit. the out-
puts of Q3 (a 0.1-psec. 180-kHz posi-
tive pulse) and Q7 (a 50-psec, 900-Hz
posmve pulse) are applied to the
bases of Q4 and Q8 combining these
two frequencies at the common col-
lector R7. This produces a cross-hatch
pattern and is inverted by Q9 to give
the proper output phase.

How to build it

A printed circuit was developed
for Fig. 1. but it can also be built
using breadboard material such as
Vector board. All parts should be of
good quality, but nothing is critical to
the circuit except C3 and C6. Since
they determine the pulse widths. they
should be as close to the specified
value as possible.

The transistors are silicon npn
small-signal high-frequency tvpes hav-
ing excellent rise and fall times. I did

not try any of the economy planar
passivated  transistors  such as  the
2N3855 or the 2N3856, but do not

see why they won't work in this cir-
cuit as they are very similar to the
2N2219 and the 2N2369 transistors.

After completion. apply power
and check the current. It should be
near 50 mA for the dot-bar circuit

and about 40 mA for the cross hatch
circuit,

Reproduction of PC board used by author.
Board is shown actual size as it is used.
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Using the generator

Both generators require external
horizontal and vertical synchroniza-
tion. To provide it, clip the horizontal
lead, J2. of the generator to the in-
sulation on the red lead of the deflec-
tion yoke (clip only, do not solder).
Clip the vertical lead, J1. of" the gen-
erator to the insulation on the yellow
lead of the deflection yoke. If you
have any problem with vertical sync,
connect clip J1 to any of the leads of
the vertical output transformers or
terminal “C” on the convergence
board of color receivers like the RCA
CTC-15. 16 serics.

Connect the ground lcad of the
generator to the receiver chassis. Con-
nect the output of the generator to the
grid of the last video amplificr using a
test socket adapter.
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Now set the channel selzctor to a
local station. This will provii: syn-
chronization for the sweep circits of
the receiver and generator. ™o <t set
generator circuit to cross-hatc1 pat-
tern and adjust R20. R22 anc R21,
R23 until the pattern stays in sync.

There should be 12 har rontal
and 15 vertical lines when the gen-
erator is in sync. Some minor adjust-
ment of the vertical hold on ths color
receiver may be required.

Adjust brightness and contrast
controls for the sharpest pziterns,
Now you can set S2 to position B for
dots and A for other modes. Ttis ap-
plics the correct phase signal o the
video amplifier grid, producinz white
lines and a black background 1 the
receiver picture tube. Prograri pic-

tures will also be in the backziound.
R-E
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How the J-K Flip-Flops

Four steps to understanding a useful IC logic device

By LEONARD E. GEISLER*

BASIC LOGIC CIRCUITS SUCH AS THE
AND., OR and NOT operate without
memories. The AND circuit, for ex-
ample, will provide a logic ONE out-
put only when all inputs to the circuit
are also logic ONE simultaneously.
Otherwise, the circuit remains in a
logic ZERO state.

Logic circuits that can be placed
in either of two stable states and “‘re-
member” this state until switched to
another are called bistable or flip-flop.

In various combinations these bi-
stable circuits form register, counter,
storage and other essential digital cir-
cuitry. The JK flip-flop described is
ideal for counting and divider circuits
since it has one output pulse for each
two input pulses.

Basic NAND circuit

Study the circuit diagram of the
basic two-input NAND element (Fig.
1). Assume input terminals a and b
are at ground potential; QI's base is
tied to B+ through a biasing resistor.
causing forward bias as long as one
or both input terminals are grounded.
The forward bias applied to Q1’s base
causes QI to go into saturation.
grounding Q2’s base. (Q! cannot draw
much collector current because of the
very high reverse base—collector re-
sistance. R1. internal to Q2)

With Q2 cut off because of the
ground level at its base, its collector
potential rises toward B4 and its
emitter potential falls to ground. Tran-
sistor Q3's base, tied to Q2's collector.
sees the positive rise in potential; Q3
saturates, carrying terminal ¢ toward
B-+. At the same instant Q4 sees vir-

*Publication engineer, Bryant Computer Products,
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Fig. 2—Two NAND elements connected

as shown make a set-reset (RS) flip-flop.
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A~ BASIC 2-INPUT NAND ELEMENT
{INSIDE THE IC CHIP)

B- BASIC 2-INPUT NAND LOGIC SYMBOL
(POWER CONNECTIONS USUALLY OMITTED
FOR SIMPLICITY)

Fig. 1—With one or both inputs ground-
ed, Q1 is at saturation, holding NAND off.

tual ground potential and cuts off. If
either of the input terminals is raised
from ground. Q1 operating conditions
do not change. But if borh input ter-
minals are raised from ground, QI
cuts off and the current previously
flowing through the base—emitter di-
ode in QI now flows through the base—
collector diode path to Q2s base.
causing Q2 to saturate.

As Q2 saturates. its collector po-
tential drops toward ground and its
emitter potential rises toward B,
Transistor Q2’s ground-going collector
potential causes Q3 to cut off. Now
Q2’s rising emitter potential pulls Q4
into saturation (Q4 draws collector
current from B+ through an external
load). and Q4's collector potential
drops to virtually ground level.

Fig. 3—Addition of
two more NANDs
will  provide for
clock-pulse sync of
the RS flip-flop.

Flip-flop toggles D-C LEVELS< LML (CSLYONCCK)
whenever clock y
pulse occurs simul- I (3.3V) 9
taneously with : RESET b
ZEROL-  (ZERO) ~

data pulse.
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e SET O
(ZERO) ~ (ONE) _ "]

In computer designer jargon, a
ground-level signal is usually called
“logic ZERO™ and a high-level signal
is called “logic ONE.” To simplify
descriptions. the ZERO condition at
an input or output terminal is signified
by a bar above the terminal desig-
nator. Thus, 4 means that terminal a
is_at virtual ground level (or logic
ZERO). Absence of the bar indicates
the signal input is at the high level
tor logic ONE). In Boolean algebra,
the input conditions required for a
NAND to produce either a high (logic
ONE) or low (logic ZERO) output
can be shown in the following for-
mulas:

(a*b) +(a*b) + (a*b) =c (1)
and
a*b=c (2)
Note that only (2) above produces a
logic ZERO output. The dot signifies
“and” and the plus sign “or.”

Two NANDs make a flip-flop

To produce a simple “set—reset”
flip-flop, two two-input NANDs are
connected as shown in Fig. 2. The
cross coupling insures that the flip-
flop will toggle {change states) only
when the correct input conditions are
present.

For example. assume that NAND
2N 1’ output is high and NAND 2N2’s
output is low (this is indicated in the
figure by numeral | next to terminal
¢ of 2N1 and # next to 2N2 terminal
¢). What conditions exist at the input
terminals to produce the outputs
shown?

By examining the formulas and
the flip-flop logic diagram we con-
clude that 2N2 must have terminals
a and b high for a ZERO output, sat-
isfying formula (2). In practice, 2N1’s
terminal a is also high; both inputs are

o
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high at all times except when the flip-
flop is toggled to the other state by
momentarily grounding the appropri-
ate input terminal.

Clocked RS flip-flop

The simple set-reset (RS) flip-
flop is used generally where simple
pulse-train counting or frequency di-
viding is required without regard to
cither output state or synchronism
with other pulses in a system. For
more precise applications two more
NANDs are added to the RS flip-flop
(Fig. 3). and onc input is tied each to
a clock-pulse source.

Now when the clock pulse occurs
while cither input is being pulsed. the
flip-flop toggles (provided. of course,
the set or reset pulse is applied to the
side opposite the one which is high).
Note that addition of the two NANDs
reverses the sign of the activating
pulses; now a positive-going pulse is
required to toggle the flip-flop.

By adding another input to the
NAND flip-flop elements of Fig. 3
(removing the two-input NANDs and
substituting two three-input NANDs),
the clocked flip-flop (Fig. 4). is im-
proved considerably since the output
can be set or resct to a desired state
before starting the counting opera-
tion. This means, for example. a count
can always be started at zero. or a
given quantity can be counted or re-
corded. and the counter can then be
reset to zero for the next counting
operation.

JK flip-flop

All the flip-flops described have
one common failing: they can be
tricked into “racing” or dithering be-
tween states if both signal inputs are

a

zer0 — 2]
RESET

Fig. 4—By using 3-input NANDs in place
of the NANDs in Fig. 3, flip-flop can
be started at zero independent of input.

flop has been developed to correct
such a problem (Fig. 5). Adding an-
other flip-flop to the circuit in Fig. 4
makes a master—slave device that re-
sponds in a very predictable fashion
to simultancous input pulses; it simply
toggles cach time the clock pulse coin-
cides with the data pulses (comple-
mentary inputs).

The logic elements and connec-
tions comprising a JK flip-flop are in
Fig. 5. Two three-input and one onc-
input NANDs, 3NI1. 3N2 and IN],
together with two two-input NANDs,
2N1 and 2N2. form the “master”
flip-flop element. Two more two-input
and two three-input NANDs form the
“slave” flip-flop eclement (2N3. 2N4,
3N3 and 3N4). Slave output is cross-
coupled back into the master input for
combining with J and K inputs and
clock pulses.

Internal quiescent levels of all
individual logic clements are shown
by the lower-case letters next to each
element terminal. Remember, a bar
above a letter signifies that the desig-
nated terminal is at the logic ZERO
level, and letters without the bar indi-
cate logic ONE level at the designated

following manner.

Assume dc reset has plac:d Q low,
Q high, and the clock pulse (train)
has just gone high and J is igh. The
dc conditions within the cir: uit pack-
age are indicated by the varic us lower-
case letters at this moment n time.

As the clock pulse falls 10 ZERO,
3N1-d goes high. adding to INI's in-
put. 2N1-c starts to go low but the
stored charge in DI holds 2¥I-c high
just long enough that the ONE com-
ing from INI-b can add at !N3's in-
put, subsequently setting 2!v3-c low
to shift 3N3-a high. By now DI has
discharged and 2N2-a can go low
with 2N1-c to complete the toggling
of the master flip-flop (2NI-c high).
At this moment. the clock pulse has
again gone high and INI-I has al-
ready gone low, and 2N4-c remains
high so as to not interfere with the
other ONEs at 3N4's inpu -

Earlier, the Q-output, ZERO-
level feedback to 3N2-c chaigzed to a
ONE level, making the K in it ready
to accept a data-ONE level (whether
one is forthcoming is imm: terial at
the moment). The Q-outpu:, ONE-
level feedback to 3N1-a when Q goes

to ZERO cancels the cffect f the J
ONE level.

This means that onlv a ONE
level at the K input will set the

flip-flop to its former state Should
the J-input level stay at ONZ as the
K level shifts to ONE. the flip-flop
will tozgle as just stated. If bcth J and
K levels remain at ONE. the flip-flop
will toggle again on the next egative-
going clock-pulse edge, and wvill con-
tinue toggling as long as both inputs
are high. If the J. K and clock inputs
are tied to B4+ and the dc set and
reset terminals are used, the flip-flop

pulsed simultaneously. The JK flip- terminal. The flip-flop operates in the  works as an RS flip-flop. R-E
DC SET
]
T——
1# 9o b o ant Yod £ 2z
Gl . OQg#
a iR, Y
LS CLOCK 1M
E ~
a b d =
; ING* . DQ I##
a0 ) == |
* THESE ELEMENTS ARE SOMETIMES SHOWN AS NORs. oC Régsg-,—
# INPUTS AND OUTPUTS SHOWN AT A MOMENT IN TIME.
Fig. 5—Functional logic diagram of the J-K flip-flop. Additional flip-flop (see Fig. 4) prevents simultaneous input “racing.’
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ABC’s of

by SYLVANIA TECHNICAL STAFF

DEFECTS IN TRANSISTOR CIRCUITS CAN BE LOCALIZED BY MEASUR-
ing the voltage on the transistor terminals. since the defective
component often upsets the current drawn by the stage. The
change from normal causes a different voltage to develop ucross
the resistive components in the circuit.

A typical transistor circuit with voltmeter checkpoints is
shown in Fig. I.

The emitter resistor is common to both the input and out-
put circuits, so voltage drop V,,. across the resistor. iy a result
of the total transistor base and collector current. This voltage
drop is a good indicator of transistor current. Collector current
can be determined by simply measuring the voltage drop across
decoupling resistor R4 and using Ohm’s law.,

If the voltage across the emitter resistor. R3. is off. we
then want to know if the transistor can control current. If we
determine that the transistor base is not capable of control. we
can assume the transistor is defective. If we find the base is
capable of current control. we would then assume that the stage
is biased incorrectly. indicating a defective bias resistor or other
component such as a shorted coupling capacitor.

One way of determining if the transistor base is capable
of controlling the current is by temporarily adding to or sub-
tracting from the bias voltage and noting if there is a corre-
sponding change in voltage drop across emitter resistor R3 or
decoupling resistor R4 (see Fig. 2).

Suppose the emitter voltage is higher than normal. Since
the current must be high. we temporarily remove the forward
bias from the stage and determine if this will reduce the
voltage drop across R3. One common way of removing forward
bias is to short the base and emitter together using a small
screwdriver. This may not. however. always give a clear indica-
tion of current control.

A more certain way is to use a short piece of jumper wire
to connect the base back to the same source potential as the
emitter. which in (Fig. 2) is ground. This positively removes any
ofrward bias.

If. after the forward bias is removed. as indicated the drop
across the emitter resistor does not fall to a low value, the base
element is not able to control the current and the transistor is
probably defective. If the voltage drop across the emitter resis-
tor does fall to a very low value, the base can control current.
the transistor is probably good.

If measuring the emitter voltage discloses an abnormally low
reading. try increasing the forward bias temporarily to deter-
mine if the base element can control the current (see Fig. 3).
Temporarily connect the base to the collector through a series
resistor R similar in value to bias resistor R2. Obviously. first
make sure that collector voltage is present.

If the transistor base element has control of the current.
connecting the resistor as shown should increase the voltage
drop across resistor R3. This indicates that the transistor is
probably good and a biasing defect such as R1. R2, or a shorted
C5 is indicated. If attaching the resistor as indicated does not
increase the current. the transistor is open.

The procedure can be simplified for most transistor in-
circuit testing by the following procedure.

Measure collector voltage. If it is lower than the supply vol-
age, the transistor is conducting. With the meter still on the
collector. short the base to the emitter. If collector voltage
rises to the supply voltage. the transistor is not shorted and can
be turned off. This simplified procedure will not always work;
i.e.. a collector connected to ground. But as experience in serv-
fcing transistor circuits is gained, it becomes easier to see
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Transistors

where this technique is applicable and it certainly is a fast,
simple way to evaluate a transistor without removing it.

Once you are sure the transistor cannot control current,
it is usually advisable to remove the transistor. This will allow
you to measure the bias resistor values without the inaccuracies
of having the transistor junctions across them. Every effort
should be made to determine that a particular stage does con-
tain a defect before removing the transistor. If a transistor
appears to be open by the above checks, before removing it
from the circuit. check it as follows.

In-circuit diode checks

Use an ohmmeter on its R times 100 scale to check each
of the two diodes in a transistor (Fig. 4). To check the collector
diode. connect one lead to the base and the other to the collec-
tor and note the reading. Reverse the leads and note the
second reading.

The lowest reading should be under 500 ohms for ger-
manium transistors and under 1000 ohms for silicon transistors.
The high readings should be at least two times the low reading.
Perform the same test on the emitter diode to check the tran-
sistor completely. Make these checks with power removed from
the circuit. Detector and age diodes can be checked in the
same manner.

Transistor operating class C

In a class C stuge where collector current flows for rela-
tively short intervals of time, dc voltage measurements on the
transistor differ from those in a class A stage.

Check forward bias on pnp transistors by connecting the
positive voltmeter lead to the emitter and the negative lead to
the base (see Fig. §). Read the bias indication directly on the
meter. Measuring the emitter and base voltages to ground. and
subtracting them, is not reliable or accurate.

The collector will vary as a function of buse voltage and
input signal (see Fig. 6). The input signal has the same mag-
nitude in all three cases. When the base voltage is 0.63 volt.
the input signal adds to and subtracts from the base voltage and
we get a linear output. This is class A operation and the aver-
age collector current is a constant value.

When base voltage is 0.5 volt, only the positive-going half
cvcle of the input signal effectively adds to the base voltage. causing
an increase in collector current. The negative portion of the
input signal drives the transistor into cutofl. This can be lik-
ened to class B operation where collector current flows for
only one-half the cycle.

When base voltage is 0.4 volt. the transistor is in cutoff
and no collector current flows. Only the most positive portion
of the input signal causes collector current which is in pulses
representing the positive peaks of the input signal. A class C
stage is usually biased into cutofl so no collector current flows
until the input signal turns the stage on.

It becomes apparent that the amount of base to emitter
voltage or forward bias measured on a stage will depend upon
whether the stage is operating class A, B or C.

To demonstrate how voltages will vary from a class A
stage to a class C stage. we can make the class A amplifier into
an oscillator as shown in Fig. 7.

The usual forward bias will not be found on converter and
oscillator transistors since bias varies with frequency of oscilla-
tion. The emitter and base voltages of oscillators and convert-
ers are shown nearly equal on the schematics, although they do
vary somewhat. If a radio converter has a steady 0.2-volt bias
when it is tuned. the oscillator is probably not functioning.

That's it on transistor stage checking. Next time we'll take a
detailed look at transistor tests and circuit applications. R-E

JANUARY 1969

c.
2.2V
B
2 A
2.4V
. _ ;
] VoLTS G
MEASURE BETWEEN
s BASE AND EMITTER
MAX
COLLECTOR CLRFENT
e e e AS A FUNCTION CF
INPUT SIGNAL
MEDIUM

\

CLASS B
BIAS /\

MIN < 3[ \C/\

6 65 D .7 BASE VOLTAGE

CLASS C BIAS

SINE WAVE INPUT

+1V

LOAD

R R2 +0.4V

B +J_
R3 —
CLASS A -
TRANSISTOR
STAGE

*H¢
AN
)

+0.35V “

+0.2V
Rl R2

|+
li

Srs

< -_—

|1

P —

TRANSISTOR OSCILLATOR

WwWWW americanradiohistorv com

- —4

hY!
T

57


www.americanradiohistory.com

Spot Color Faults Fast

Simple tests with meter and scope pinpoint color troubles

By MATTHEW MANDL
CONTRIBUTING EDITOR

RAINBOW, CROSSHATCH AND DOT GEN-
erators are useful to set color bal-
ance, check chroma circuitry, adjust
linearity and correct convergence.
Frequently, however, our old stand-
bys, the vtvm and scope, are all you
need to localize many color circuit
faults. Similarly, tube and transistor
checkers are a must in any fully
equipped shop, but this doesn’t mean
they are vital to every servicing job.

When we have a general idea of
circuit function and can relate it to
trouble symptoms, we can simplify
tests. In many instaunces we can pin-
point defective parts with minimal test
equipment this way.

Bandpass and burst amplifiers

In color sets amplified video sig-
nals from the last video amplifier
must have the 3.58-MHz burst and

sync signals removed before they
reach the chroma amplifiers and pic-
ture-tube grids. At the same time

video signals must also be removed so
only the burst signal is applied to the
3.58-MHz oscillator. This signal treat-
ment and routing is done by the band-

pass and burst amplifiers in the color
circuits.

A typical system is shown in Fig.
I. It is used in the Westinghouse
V2656 color receiver chassis. The
amplified video signals are applied to
both the burst and bandpass amplifier
grids. The 3.58-MHz burst signal oc-
curs during the last part of the hori-
zontal blunking, hence a pulse from
the horizontal output circuit is used to
gate the burst amplifier on only dur-
ing blanking.

For the circuit shown in Fig. 1
this is done by initially establishing a
high bias between grid and cathode
by using a high-value cathode re-
sistor (82K). Plate current flow in-
creases cathode voltage and makes
the grid relatively negative with re-
spect to the cathode.

With high bias, amplification is
down and, if an additional dc signal is
present at the grid, the tube cuts off.
During the horizontal blanking inter-
val, however, a high-voltage positive
pulse is applied to the burst amplifier’s
grid. This decreases bias and raises
conduction and amplification. The
synchronizing 3.58-MHz burst now
appears in the anode circuit of the
burst amplifier and is applied to the

3.58-MHz phase detector and oscil-
lator tube.

For the bandpass amplifier the
bias is set so the tube conducts and
amplifies normally between horizontal
blanking pulses. When blanking oc-
curs, the bandpass amplifier tube is
driven into cutoff and the sync and
burst signals arc¢ removed from the
output. Sometimes the blanking signals
are applied directly to the cathode.

Often, however, a separate blank-
er is used to bring the pulse to the
level needed for proper bandpuss tube
triggering. As shown in Fig. 1, the
high-voltage positive pulse is applied
to the grid of the blanker tube. Cur-
rent flow through the blanker must go
through the common-cathode resistor
shared by the bandpass amplifier,

Thus, when the horizontal pulse
appears at the grid of the blanking
tube, it causes a high current flow.
This current increase through the 390-
ohm common-cathode resistor in-
creases bias for the bandpass amplifier
tube and cuts it off. The sync and
burst are removed from the output
chroma signals. The latter are then
applied to the X and Z amplifiers and
finally to the red, blue and green am-
plifiers preceding the color CRT.

Fig. I—Burst amplifier V1-a, gated by flyback pulses, passes only burst signals to the phase detector and 3.58-MHz oscillator.
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Troubles in the burst amplifier
can cause loss of color svng, incor-
rect colors and color bands diagonally
across the screen. Bandpass amplifier
troubles can cause loss of color, her-
ringbone interference lines or poor
color contrast. If such troubles appear
suddenly in a set which has been work-
ing properly, don’t adjust phase con-
trols in the 3.58-MHz section or turn
the slug in the chroma takeoff coil to
the bandpass amplifier until you've
made other tests. It is highly unlikely
that these would be mistuned sudden-
ly. (This can occur because of shorted
turns or excessive heat expanding coil
forms.)

After the sct has been on a while,
if you find a lukewarm or cold tube,
vou’ve found the trouble. If you sus-
pect tubes vou can interchange simi-
lar types with others in the recciver to
see if faults are transferred to the in-
terchanged circuit involved or remain
with the original circuit. If faults
remain in the same circuit, chances
are the tube is OK.

If the trouble still persists. check
for the horizontal pulse at the grids of
the burst and blanker tubes. The scope
pattern will appear as shown in Fig. 2.
For the receiver shown, the peak-to-
peak voltage at the grid of the burst
amplifier should be 67.5. Less than
this will not provide sufficient conduc-
tion and amplification of the burst.

The peak-to-peak voltage of the
pulse at the grid of the blanker should
be 185, Because of the series 150-pF
capacitor, the waveshape at the blank-
er grid will be modified somewhat, but
will still resemble Fig. 2. If no signal

Fig. 2—Horizontal pulse on burst and
blanker tube grids. Signal coltage
on Vi-a should be 67 vcolts p-p.

Fig. 4—Composite video as it appears
on the plate of chrema amplifier in cir-
cuit below. Spikes ave blunking and sunc.

appears at this grid, look for an open
150-pF series capacitor or an open
68,000-ohm series resisior.

If pulse amplitudes are normal,
use your vtvm to check voltages in-
dicated on the schematic. Low anode
or screen voltages call for a check of
series resistors.  Improper cathode
voltages affect bias and are caused by
defective cathode resistors or leaky
for shorted) cathode bypass capaci-
tors. The voltage at the cathode of
the bandpass amplifier, for instarce,

is 35 while grid voltage is —25 Thus,
grid bias is actually 60 volis (read
between grid and cathode) and any
change here affects bandpass opera-
tion. If a series resistor is overheated
(such as the 27.000-ohm screen rew
sistor in the bandpass amplifier) look
for shorted bypass capacitors which
are bleeding excessive current tarough
the resistor. Don’t replace such a re-
sistor without first checking the bypass
capacitor.

Chroma amplifier

In 4 number of scts the bandpass
amplifier is preceded by a chroma
amplifier that boosts the signal level.
A typical one used in the Svivania
DO-9 chassis is shown in Fig. . This is
a hybrid receiver, using both -ransis-
tors and tubes. The chroma arplifier
receives its signal from the first video
amplifier emitter circuit.

Again, a quick scope test at the

anode of the chroma amplifizr can
cut troubleshooting time. Here the

composite video waveform should ap-
pear as shown in Fig. 4. The high-
amplitude pulse signals represent the
hlanking and sync which accampany
the video signal. To obtain this wave-
form the recciver must, of course, be
tuned to a station. If this sigmal ap-
pears at the chroma amplifier output
the circuit is OK, provided phase is

correct. Sometimes  an  inopErative
tube will have cnough interelectrode
capacitance (o pass a signal ‘o ¢ sensi-
tive scope, but the pulse will beinverted.

It trouble symptoms = still
present, voltage checks will p pin-
point the faulty component. Make

Fig. 3—Chroma amplifier in hybrid Sylvania DO-9 chassis receives signal from first video amplifier. Fig. 4 shows 6EWE’s sutput.
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6HZ 6
Z DEMOD

/2 6GUT
B-Y AMPL

sure the coupling capacitor between
the chroma amplifier and the band-
pass amplifier is not leaky, for it will
change bias on the bandpass stage.
Voltages may vary slightly from those
shown on schematics, but if thev are off
by more than 5% or 10%, check re-
sister valves and bypass capacitors
(tor leakage or shorts).

B—Y amplifier troubles

A typical B—Y amplifier stage is
shown in Fig. 5. Color distortion ap-
peared on the screen as an absence of
blue tones. This receiver uses two
dual-triode 6GU7 tubes in this sec-
tion, one for the R—Y uand B-Y
amplifiers and the other for the G—Y
amplifier and the blanker.

To save tube-ckecking time two
6GU7 tubes were interchanged, but
the symptoms did not change. The
chroma-signal waveform at pin 12 of
the picture tube should have had the
general appearance indicated in Fig.

+130V

Fig. 6—Cald solder joint caused B—Y
distortion in this oscilloscope display.

5. However, a scope test produced
instead the pattern shown in Fig. 6.
This indicated an intermittent condi-
tion, with an output signal produced
only periodically. The waveform was
also distorted and did not have the
necessary gradual rise and decline of
positive signals.

A voltage check indicated a high
cathode voltage. with an occasional
intermittent voltage flicker. The resis-
tor was removed and checked. Its

Fig. 7—Keyed agc circuit in Magnavox T924 cuts interference from passing airplanes.

SIG. ‘NPUT
33K FROM VIDED
" AMPL

PBLSE FROM
FLYBACK

WwWWwWWwW.americanradiohistorv.com

value was correct. Instead of replac-
ing it with a new one, the old one was
resoldered into the circuit and proper
operation was restored. From the ap-
pearance of the original soldered joint
near the cathode end it was logical to
assume that a cold-solder joint caused
the trouble.

Agc defects

The same simplified servicing
techniques can, of course, be applied
to other stages of a color recciver,
including those not directly associated
with color signals. In an agc system,
for instance, the vtvm and scope will
again check every signal, voltage and
component.

Modern receivers use keyed au-
tomatic gain control to minimize noise
interference and reduce flutter from
passing airplanes. A typical system
using the pentode section of a
6GHS-A is shown in Fig. 7. Note the
cathode voltage is higher than both
the grid and plate voltages. The plate
voltage must be higher than the cath-
ode voltage for conduction to occur.

Similarly, the grid voltage must
be raised to be nearer the cathode
voltage so the reduced bias will per-
mit conduction. Hence, both plate and
grid voltages affect tube conduction.

A positive spike-type pulse is ob-
tained from the horizontal output
stage and applied to the plate of the
agc tube. The video signal is applied
to the grid but isn’t strong enough to
overcome the cutoff bias of the agc
tube. The blanking and sync tips, how-
ever, have a high amplitude and over-
come grid bias. Because the sync tips
synchronize the horizontal oscillator,
they occur at the same time as the
spike-type pulse applied to the plate.
Hence, only during this time does the
tube conduct.

The signal at the grid is amplified
and inverted at the plate (negative
direction) and filtered by the resistor—
capacitor networks at the output into
dc bias for the rf and i.f. stages.

If the incoming station fades
slightly, sync tips will be lower and
less current will flow through the tube.
Hence, less age bias is developed and
the i.f. and rf stages have increased
gain to compensate for the signal fad-
ing. Since the filter network need only
smooth out the 15.750-KHz ripple, a
short time-constant circuit is used and
the system diminishes the effects of
rapid signal-amplitude changes caused
by varying signal reflections from air-
planes.

The simplified checks we’ve dis-
cussed are intended to serve as guide-
lines for shortcuts in servicing.
You will save time if you understand
circuit function and logically approach
test procedures. R-E
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the game.

tions of all

The ’69 sets are really new. Here’s a look at the circuits that make them work
By ROBERT F. SCOTT
SENIOR TECHNICAL EDITOR gﬁngER
PLATE
IHTHM?
IF YOUR KNOWLEDGE OF COLOR TV F—awn— VIBED QUTPUT !
circuits stops with the CTC 16 and 560PF o0k |
you have found this good enough for 280V ———AnN— =
most servicing problems, you are in VIDEO
for a rude awakening. It looks like SEFL-‘Y
1969 is the year of the color TV LINE
revolution and you’ll have to get on EHDK e
the ball if you expect to keep up with J:_ % T sth .
2704 glﬂﬂﬂ D WTRAST
Nearly every manufacturer has 2TuH T'Dm } | i
something new and different in at !iﬁ_'!-i_ﬂTN_Eéﬁ ! i Aea0pF _1_ TEDD“F
least one of his models and many L i ot ok L 1
have almost all new lines. Descrip- : i
the new circuit innova- e A6 DIODE
tions would be more fitting as the title ; - ““”‘-"'H"'T'_
of a book than a single magazine ar- BRIGHTNES S kL i
ticle. Many of the new circuits are the LIMITER: =i % : .
result of transistorization. Several sets | 7] FEY AL

are now all solid state and a great
many are hybrid models using tubes
and transistors or integrated circuits
(IC’s).

From time to time, in the past,
one or two manufacturers have come
out with something new in the way of
circuitry but a few new circuits a year
never overwhelmed anyone. This year,
it is different. There are many more
new circuit developments this year and
almost as many versions as there are
manufacturers using them. Some of
the new circuits youll find in 1969
sets include:

® Automatic fine tuning
*Solid-state tuners
*Low-voltage focus CRT’s

* Automatic brightness limiters

» Multi-stage agc systems for solid-
state tuners and i.f. amplifiers

eSolid-state video i.f. amplifiers
eTransformerless (“hot-chassis”) sets
Line-voltage selectors

'Fine-tuning indicators

Improved color-killer circuits

*Hybrid vertical and horizontal de-
flection circuits

Let’s select some of the more in-
teresting circuit innovations and give
them a rapid once over.

JANUARY 1969

Fig. 1 —There’s an automatic brightness limiter built into the new RCA CTC 36 color

chassis. It insures that picture brightness does not shift with line voltage

The automatic brightness limiter
used by RCA in their CTC 36 chassis
insures that picture brightness does
not shift with variations in line volt-
age. The brightness control circuit
(Fig. 1) is in the grid return of the
second video amplifier. Negative grid
bias for this stage is developed by
rectifying approximately 95 volts ac
tapped off the series heater string.
The BRIGHTNESS LIMITER control sets
the negative bias voltage level and
thus determines the maximum bright-
ness that can be reached by adjusting
the BRIGHTNESs control.

If line voltage rises, the input to
the video bias (rectifier) diode in-
creases. This boosts the bias on the
video output tube and cuts back the
drive to the CRT cathodes, reducing
brightness to the proper level. When
line voltage drops, the picture tends
to dim and the bias on the 11HM?7
falls. This increases the tube’s plate
current, increasing the drive to the
CRT and restores brightness to nor-
mal.

The automatic brightness limiter
circuit is adjusted at the factory under
controlled conditions. When resetting
is needed, do it in the shop, if possible.

WWW americanradiohistorv com

cartations.
However, you can do the ob in the
field. Make sure that screen and drive

controls are properly adjusied. Then
turn the BRIGHTNESS contra to maxi-
mum and the CONTRAST :dntrol to

minimum. Use a small “hec” tool or
insulated screwdriver to ..djust the
BRIGHTNESS LIMITER contral so the
picture just blooms. Nov, return

CONTRAST and BRIGHTNESS .:ontrols to
normal.

Do not attempt to use the
BRIGHTNESS LIMITER contr¢ to com-
pensate for drastic brightne:_ changes.

Instead, locate the source o’ the trou-
ble and correct it.

The Motorola version

Automatic brightness imiting is
built into the Motorola TS-915 and
TS-919 solid-state color chassis. Its
purpose is to eliminate the possibility
of excessive beam currint which
shortens the life of the picture tube
and to prevent excessive loading on
the horizontal sweep circuit which
generates high voltage for the picture-
tube anode and focus electrode
through a conventional flylack power
supply.

The circuit is shown in Fig. 2.
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560F GREEN
VIDEQ T0
DRIVER GREEN
| [y ; VIDEO
GREEN ™0 §0— QTR
DEMOD
L2K
2o
T>-0022 TO RED 8
BLUE VIDEO
DRIVERS
35v
BRIGHTNESS
STABILIZER BRIGHTNESS
215y CONTROL
. AMPL
aBL
ol DRIVER
2200 27K
2200
i 8 uF
=~ gsv
5V
ABL REF VOLTAGE

- FROM FOCUS BLEEDER

Fig. 2—Brighiness in the Motorola RS-915 and TS-919 is controlled by varying the
emitter bias on the color drivers which are direct-coupled to the color CRT cathodes.

Brightness is controlled by varving the three color video output stages to
emitter bias on the three color drivers  pass more current. This  increased
which are direct-coupled to the CRT  drive on the CRT cathodes increuses
cathodes through the color output picture brightness.

stages. The manual brightness control The abl reference voltage tapped
is in the emitter return of the abl  off the focus voltage divider deter-
(automatic  brightness limiter) tran- mines the relative CRT beam current.
sistor. Advancing the control turns on  As the focus voltuge increases, the
the color video drivers and causes the  abl driver begins conducting and

1F. AGC (+) TUNER AGC.

R254-a
10pF IMEG

A

v

)"" A

R253 330K

AAA
YV

A
¢ 3.9k R260

’——_:l.

i
I

. >
! 33K R259 1;7:%%&
< < :
i _TUNER AGC (-) L8 MEG RE P
POSITIVE-
GOING VIDEO _.T e
. 3 3
i : 63!'
4 2
2204 18V xz
< ' A
10008 4 e
! < e 24
= 110
NOISE
INVERTER

Fig. 3—Keyed agc for the Packard-Bell 98C18 and 98C19 chassis must provide both
negative and positive agc voltuges. Negative age goes to the tuner. Positive agc to i.f.
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causes the brightness control am-
plifier to druw more current. lts
emitter circuit is the source of
emitter bias for the three color video
drivers. Thus, the increase in control-
amplifier emitter  current  increases
conduction in the video drivers and
picture-tube cathodes. This raises the
beam current and the resulting load
on the high-voltage source drops the
focus and reference voltages to the
predetermine level.

If the focus voltage drops—indi-
cating excessive beam current or hori-
zontal sweep  circuit  loading—the
abl driver and brightness control
amplifier draw less current. This re-
duces the forward bias on the color
video amplifiers and increases CRT
bias, thus compensating for the initial
increase in beam current,

The brightness  stabilizer regu-
lates the voltage applicd to the abl
circuit to prevent variations in bright-
ness with B-plus voltage changes.

Solid-state agc keyer

The Packard Bell 93C1S and
98C19 are hybrid color chassis using
vacuum-tube tuners and a threc-smge
video if. using npn transistors. Most
sets with solid-state i.f. amplifiers are
designed to use forward age. That is,
an increase in forward bias reduces
circuit gain. But, since the vacuum-
tube tuner requires a negative age
voltage, reverse (negative-going) age
bias is used on the i.f. amplifiers. The
circuit of the Packard Bell keyed age
system is shown in Fig. 3.

Transistor Q207, the age kever,
operates in the sume way and per-
forms the same functions as a vac-
uum-tube agc keyer. Composite video
is fed to its base and a positive keying
pulse from the flybuck is fed to the
collector through a blocking capacitor
and diode DI. The base-emitter junc-
tion is back-biased so the transistor
conducts only during the 1/15.750th
of each second when the horizontal
sync and flyback pulses appear simul-
tancously on the base and collector.
The amount of agc bias voltage de-
veloped in the collector return circuit
depends on signal strength as deter-
mined by the svnc-pulse Jevel.

Under “no-signal” conditions, the
kever transistor is cut off und the i.f.
agc line is biased positive at around
1.5 volts from two 140-volt voltage
dividers. One divider consists of R236,
R260 and R254-a (in parallel) and
R253. The other consists of R258,
R259, D2 and R253. D2 is forward
biased.

When a signal is tuned in, the
keyer conducts and develops a nega-
tive voltage—determined by signal
strength-——at the anode end of D2.

RADIO-ELECTRONICS
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This negative voltage causes the volt-
age on the if. age line to drop to a
less positive level. When the if. age
voltage drops te around 0.8. D2 stops
conducting and clamps the voltage on
the i.f. age line at this level. The tuner

above D2's cutoff point. The greater
the signal strength, the greater the
tuner’s agc bias.

To adjust age, set the tuner agc
control for maximum snow in the
picture and then back off to just pass

COIL

1126GJ7
0sc.

—LS.G pF

\
T
%RFC

| btoDE
(»3.0\\/

L
2

B+ YAFT

Fig. 5—Here's a basic aft tuncr circuil
(ubore) as it is used in a vin tuner.
The rariable-voltage capacitance iode is
cagain connected across the oscillaor coil.

Fig. 4—This uhf tuner (left) hesz auto-
matic fine tuning. The circuit 1 quite
stmilar to the afc circuits used in ¥M re-
ceivers. A voltage-variable capaci! mce di-
ode is connected across the oscillar coil.

tor optimum performance on the

weakest channel without over »ading

on the strongest.

Automatic fine tuning circuits
Automatic fine tuning tai-) cir-

now receives a ncgative age voltage  the point where snow disappears.  cuits in TV reccivers are quite «imilar
that varies in Ievel with signal strength Then. adjust the MASTER AGC control  to afc circuits in FM receiv rs. A
BF-173 MPSE514
4575 MHz AMPL DC AMPL o
. : T(REG)
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47V~ 002 g3vag
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FROM PLATE .001 of§
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= SYMMETRY CHAN =
CONTROL o Low
HA
AFT TO TUNER CHAN ’
%’

Fig. 6—In Electrohome’s C5 chassis automatic fine tuning is built into the 45.75-MHz video if. circuit. A signal taken of5 the
diseriminator is amplified, clipped and then fed to the tuner as a correction signal that pulls the oscillator to the correct freqgt ency.
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NTS TRAINING, -
‘YOU'VE ONLY SCRATCHEB

' THE SURFACE IN —
ELECTRONICS...

Only NTS penetrates below the surface. Digs
deeper. Example? Take the above close-up of the
first transistorized digital computer trainer ever
offered by a home study school.

It's called The Compu-Trainer®—an NTS exclu-
sive. Fascinating to assemble, it introduces you to
the exciting world of computer electronics. Its de-
sign includes advanced solid-state NOR circuitry,

flip-flops, astable multivibrators and reset circuits.
Plus two zener and transistorized voltage-regulated
power supplies. The NTS Compu-Trainer® is capa-
ble of performing 50,000 operations per second.

Sound fantastic? It is! And at that, it’s only one of
many ultra-advanced kits that National Technical
Schools offers to give you incomparable, in-depth
career training.

PROVE IT YOURSELF. SEND FOR OUR NEW CATALOG. SEE THE LATEST,
MOST ADVANCED KITS AND COURSES EVER OFFERED BY A HOME STUDY SCHOOL.

RADIO-ELECTRONICS
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NTS...THE FIRST HOME STUDY SCHOOL
TO OFFER LIVE EXPERIMENTS
WITH INTEGRATED CIRCUIT KITS

You build a computer sub-system using the new,
revolutionary integrated circuits. Each one, smaller
than a dime, contains the equivalent of 15 resistors
and 27 transistors.

And your kits come to you at no extra cost. These
kits are the foundation of the exclusive Project-
Method home study system...developed in our
giant resident school and proven effective for thou-
sands of men like yourself.

With Project-Method, all your kits are carefully
integrated with lesson material. Our servicing and
communication kits are real equipment—not school-
designed versions for training only. As you work on
each of the projects, you soon realize that even the
most complicated circuits and components are easy
to understand. You learn how they work. You learn
why they work.

NTS Project-Method is a practical-experience
approach to learning.The approach that works best!
An all-theory training program can be hard to under-
stand — difficult to remember. More than ever before
you need the practical experience that comes from
working with real circuits and components to make
your training stick.

NTS SENDS YOU KITS TO BUILD THESE
IMPORTANT ELECTRONICS UNITS!

4 25" COLOR TV
4 21” BLACK & WHITE TV
4 SOLID-STATE RADIO
4 AM-SW TWIN-SPEAKER RADIO
¢ TUBE-TESTER
¢ TRANSCEIVER
¢ COMPU-TRAINER?®
¢ VTVM
¢ SIGNAL GENERATOR
4 5” OSCILLOSCOPE
See them all illustrated in
the new NTS Color Catalog,

CLASSROOM TRAINING AT LOS ANGELES: You can take class-
room training at Los Angeles in sunny California. NTS occupies a city
block with over a million dollars in facilities devoted exclusively to
technical training. Check box in coupon.

NATIONAL G SCHOOLS

WORLD-WIDE TRAINING SINCE 1905
4000 So. Figueroa Street, Los Angeles, Calif. 90037

APPROVED FOR VETERANS

Accredited Member: National Home Study Council

Accredited Member: National Association of
Trade and Technical Schools
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L COMMUNICATICH S

This transceiver is included
in Communications courses.
You build it. Witl it, you
easily prepare for the F.C.C.
license exam. You become
a fully-trained mar in com-
munications, where career
opportunities are uilimited.

25" COLOR VW

Included in Color TV Servicing
Courses. With it you advance
yourself into this profitable
field of servicing work. Color is
the future of television, you

.‘.'_gJ'I_-\:
can be in on itwith NTS training. e 2L

i

YOUR OPPORTUNITY I3 NOW

New ideas, new inventians, are
opening whole new ticlds of
opportunity. The elentronic
industry is still the faste:t grow-

GET THE FACTS! SEE ALL NEW
COURSES AND KITS OFFERED IN
THE NEW NTS COLOR CATALOG.

gggg THE ing field in the U.S. There's a
oRr bigger, better place in it for the
COUPON NTS GUIDE man who trains today. 3¢, what-
TODAY! ELECTRONICS ever your goals are— advanced

i m color TV servicing, breadcasting,
pherciSine - F.C.C. license, comaut:rs, or

sbligation. Ay
You enroll by R
mail only. E,.J:
No salesman P
will call.

industrial controls, NTS has a
highly professional co.-se to
meet your needs.

B

. Dept.205-19
NATIONAL TECHNICAL SCHOOLS ]
n 4000 S. Figueroa St., Los Angeles, Calif. 30037 ™
. Piease rush Free Color Catalog and Sample Lesson, pluz
W information on tield checked below. No obligation. .
M [ MASTER COURSE IN [J PRACTICAL TV & [
] COLOR TV SERVICING RADIO SERVICING |
B O COLOR TV SERVICING [J FCC LICENSE COURSE n
m O MASTER COURSE IN [ INDUSTRIAL & COM- n
[ TV & RADIO SERVICING PUTER ELECTRONICS |
[ O MASTER COURSE [J STEREO, HI FI & B
] IN ELECTRONIC SOUND SYSTEMS ]
n COMMUNICATIONS [J BASIC ELECTRONICS [
B NaMme AGE_____ N
M ooRess B |
= CITY STATE Zipr T8 u
O Check if interested in Veteran Training under new G.I. BAL ]
= o Check if interested ONLY in Classroom Training at Los Angelr s,
AENEEEEEEEEENEREEEEN
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45.75MHz
FROM 3rd
VIDEO I.F.

10K

FTL

DISCR
33K:
K
> TO
TUNER
AFC
DEFEAT

45.75MHz
} FT4 FTI
' DET OUTPUT
120K
_ SOK 7<.0015
SEN
ENSITIVITY T R

FINE TUNING
INDICATOR

ooV =

Fig. 7—This aft circuit has « tuning indicator which lights only when the automatic tuning circuif is misadjusted. The circuit is used
in the Motorola TS-915 and TS-919 solid-state chassis. The switeh across the discriminator output should he marked aer. not a¥c.

voltage-variable capacitunce diode is
connected across the oscillator coil in
the tuner.

When the oscillator is exactly on
frequency the video i.f. carrier is pre-
cisely at 45.75 MHz and the output of
an aft discriminator is zero. When the
fine tuning control is sct too high or
too low. the video i.f. shifts awayv
from 4575 MHz and the discrimina-
tor applics a positive or negative cor-
rection voltage that varies the diode
capacitance in the direction needed to
retune the oscillator to the correct
frequency. The circuit of a uhf tuner
with aft is shown in Fig. 4 and basic
circuit of the oscillator in a vhf tuner
1s shown in Fig. 5.

Electrolock aft is one of several
new featurcs introduced in Electro-
home’s C5 chassis. The fine-tuning
range is controlled to prevent the user

FROM
3rd VIDEOI.F.

from gross mistuning and to insure
that the automutic fine tuning circuit
locks in on the correct channel when
the aft button is pushed.

The solid-state aft circuit in this
hybrid chassis is shown in Fig. 6. A
part of the 43.75-MHz video i.f. car-
rier signal is amplificd by Q1 and then
fed to a Foster-Secley discriminator.
The discriminator output is a de voltage
that varies above or below a constant
“on-channel™ reference point when the
fine tuning control is incorrectly set.
I'his dc voltage is ampliticd and then
applied to voltage-variable  capaci-
tance diodes in the vhi and uht tuner
oscillators,

When the aft cireuit is turned off
the capacitance  diodes are  biased
from a regulated <4.7-volt  source.
When the aft is turned on and the set
tuned to one of the low vht channcls,

=
FINE -
TUNING
INDICATOR
FTi FTI
DRIVER OUTPUT

FTL
SENSITIVITY

95V

35v

s a variation of the circuit of Fig. 7. As before, when the circuit
rly, the lamp does not light. It's also used by Motorola in 1969.

www americanradiohistorv com

the aft control voltage follows the
voltage at the collector of Q2. When
the set is switched to one of the high
vhf channels. Q3 is switched in to the
circuit to limit aft range and prevent
lockout. Its cemitier-base junction is
used as a Zener clipper, limiting con-
trol voltage swing to 5.6 volts.

Fine Tuning Lock (FTL) is
what Motorola calls the aft circuit in
the TS-915/919 chassis. The circuit,
which has a tuning indicator, is
shown in Fig. 7. The emitter-follower
couples the 45.75-MHz video i.f. car-
rier to the output stage which drives
the discriminator. The discriminator is
tuncd for zero voltage output when
fed with a 45.75-MHz signal. Incor-
rect tuning causes the video i.f. car-
rier to fall above or below 45.75
NMhz so the discriminator produces a
correction voltage that automatically
pulls the tuner oscillator to the cor-
rect {requency.

The emitter follower also feeds
the video i.f. carrier to the FTI (Fine-
Tuning Indicator) detector. If the fine
tuning control is set at the correct
point, the 45.75-MHz video i.f. car-
rier is rectified in the base-emitter
junction of the detector and biases the
transistor on. The positive voltage de-
veloped across the FTI SENSITIVITY
control turns on the FTI output stage.
The voltage drop across the 120.000-
ohm collector resistor is so large that
the necon FT1 indicator lamp cannot
fire. If the fine tuning control is mis-
adjusted while the AFT DEFEAT switch
is closed. the detector output drops,
the FTI output stage turns oft and the
indicator lamp comes on.

The fine-tuning indicator used in
some models is in Fig. 8. When the

RADIO-ELECTRONICS
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That's you. When you turn o=
your B & K tester / rejuvenator.
A real customer pleaser

(even the tough ones). At

the same time. it ups your
income and quickly pays for
itself. This has been proved iime
and again:

First, by showing your
customer, right in the home, the

true condition of his picture tube.

And how long it will fast. (New
picture tube sales are easier {0
justify when your customer is
right there to see for himself.)

Second, by rejuvenat-
ing the picture tube,
while your customer
watches, relieved
that he's been
temporarily spared
a major expense.
You can do this as
a part of your service
or for an additional
fee which you
can offer to apply
toward later
purchase of a picture tube.

JANUARY 1969
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MODEL 465 CRT TESTER

Citmgeg
Rav Tyse vegiss

o oan

o3 vaurs

T b

Customer Relations

Specialist.

Third, by being abfe to test and
repair all black & white and all
color tubes. imports as well as
American. in a few minutes.
Without removing the picture tube
from the TV set.

For shop use, of course, it's a
must—for your customer’s sake,
or to validate your claim on an
in-warranty picture tube.

Special B & K time-controlled
rejuvenation-process
safeguards the picture tube.

Adjustable heater
voltage is metered
and continuously
variable from 0O to
13 volts. G-1 and
G-2 voltages are

completely and

continuously variable.
All this enables you to
pinpoint the desired
voltage and make the
most accurate possible
tests, even on future CRT types.

Circle 25 on reader service card

www americanradiohistorv . com

i

e

(How's that for non-
obsolescence in an era of plann:d
obsolescence?)

Color picture tubes are
checked by testing each color
gun separately just as the
manufacturer would do it. {In
fact, this CRT tester has become
the commonly used diagnostic
tool of the industry.)

The B & K 465 is the
professional serviceman'’s tester
If you would like to enlist the

aid of this ‘customer relations
specialist,” see your B & K
Distributor or drop us a note anc¢
ask for Catalog AP-24.

CRT Tester/Rejuvenator
Model 465 Net: $89.95

B & K Division of DYNASCAN CORPC RATION

1801 W. Belle Plaine - Chicago, llinois 6013
Where electronic innovation is a wey ot life,
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Model 619 Dynamic $28.50 -
Model 719 Ceramic $16.50 wer

These new becauties are tough. No

. fragile plastics or lightweight metal.

Tough baked enamel finish plus heavy chrome
plating guarantees lasting good looks.

Just touch the big bar to talk. It latches
“on”” with a simple, sliding motion. Or move
it to the grip-to-talk position on the stand
riser in just minutes, with only a screwdriver.
DPDT telephone-type leaf switch operates
both voice and relay circuits, or electronic
switching with the 619 (Hi-Z) and 719.

For top quality, choose Model 619 dy-
namic with exclusive E-V Acoustalloy®
diaphragm. Smooth, pcak-free response from
70 to 10,000 cps at —56 db output insures
highest talk power and full modulation.
Hi-Z or balanced Lo-Z.

Or choose the economical Model 719 ce-
ramic. Response is from 80 1o 7,000 cps at
— 56 db output.

Try one of these rugged new beauties
today. You’ll find that your rig never sounded
— or looked — so good!

ELECTRO-VOICE, INC. Dept. 192E,
. 613 Cecil Street, Buchanan, Michigan 49107

EleéthoYbres

A SUBSIDIARY OF GULTON INDUSTRIES, INC

*We cover our bet with a lifetime guaranice. If any

619 or 719 ever fails, just send it (0 us. We'll repair i at
nominal cost. But if there’'s even a hint that our
workmanship or materials weren't up to par, the repair is

on the house — ¢ven 30 years from now! Fair enough?
. N
Q \ One of the fastest
° \Q’% %Q’ \Q’ Q’Q growing businesses in
Q’ ° Q\ 6 America today is the auto-
% \ Q é matic telephone answering
$ ° Q business. Thousands of installa-
g\

tions are being made every day at
physicians, small businesses, etc.

$ & $ wherever there is a need for automatic

answering of phones while somebody is /‘

%Qe not

in the office. Record-O-Fone, the
‘ QQ’ pioneer in telephone answering systems b/‘b I
Q has openings for dealers, salesmen and /Q}\ @
Q service technicians. The local Record-O-  / ;é\‘
N

Fone distributor can provide you with
product, training and the sales aids to do J/
a big business. You can earn an excellent R\
income on a full-time or part-time basis.

N
4 . o
Your electronics know-how gives you / 60(;,)0\\
a decided edge. You build confi- %Q”O;%%’
D
dence because you know your / e(}‘\\\ : .
Qe &

product better. Youareableto  / g i .
handle installations easily. P O D
Get into the automatic P Q s
telephone answering Q 32
system business / 4
with Record-

&

O-Fone.Use /QS"Q _ iy
coupon. \m@; ?\bb\‘n o : e
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to 25% higher than the figure ob-
tained in a continuous sine-wave test.
Remember that a doubling of power
(100% increase) is a 3-dB increase
in loudness, which is just audible. So a
music-power measurement seems (0
be little else but a clever way of quot-
ing a superficially more impressive
figure, despite all the labored technical
rationalizing.

The difference between 90 and
110 watts is insignificant from an
audio standpoint, but apparently not
from a sales standpoint. So music
power, or dynamic power, will prob-
ably hang on, even though a number
of manufacturers have refused to play
the game and continue to rate their
amplifiers by the continuous sine-wave
method.

Distortion you can hear

The term distortion usually refers
to the spurious products generated by
nonlinearity.

Two kinds of phenomena occur
when signals are applied to a non-
linear amplifier. For one thing, har-
monics (integral multiples) of the
input signal are generated. When a
1,000-Hz tone is fed into any real
amplifier, some energy appears at
2,000, 3,000, 4,000 Hz and so on.
Because all hi-fi amplifiers use push-
pull output circuits, the even harmon-
ics generated in the output circuit (in
this case 2,000, 4,000, etc.) arc can-
celled if the output stage is properly
balanced. Of course, even harmonics
generated in an earlier, single-ended
stage ure not cancelled by a subse-
quent push-pull stage.

The other thing that happens is
modulation. Any nonlinearity results
in spurious signals equal to the sum
and difference of the original tones.
These are sidebands, produced by
modulation. Exactly the same phe-
nomenon produces an AM radio
wave. and is also responsible for the
i.f. in a superheterodyne recciver.

Such spurious tones. called inter-
modulation distortion (IMY), are more
likcly to be irritating than simple har-
monics are. because they don't corre-
spond to tones in the overtone pattern
of musical instruments. Amplifier-
produced harmonics arc somewhat
masked by the harmonics generated by
the musical instruments themselves,
but modulation sidebands are not.

Although these two phenomena
always occur together, they can be
measured separately and by diflerent
methods. A harmonic distortion meas-
urement is the older of the two, and is
still held by many engineers to be the
most valid check on an amplifier’s
nonlinearity. But an IM measurement
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has much to recommend it too, and
neither will probably ever emerge as
a clear favorite.

Neither method tells all. In fact,
both measurements together can still
leave some important things unsaid,
The trouble is that the usual, simple
method of measuring harmonic dis-
tortion says nothing about the kinds of
harmonics that are present, or their
relative magnitudes.

Higher. odd-order harmonics
(like fifth, seventh, ninth and so on)
tend to be more audible for a given
power level than lower. even-order
harmonics (second. fourth). Because
the harmonic distortion meter simply
nulls out the fundamental and reads
what’s left, there is no way of know-
ing, from the meter scale alone,
whether that 0.5% reading represents
mostly second harmonic or mostly
thirteenth. This is one point at which
specs take leave of listening quality,
and shows one way in which two am-
plifiers. identical by measurement, can
sound quite different.

A more informative way to check
the effects of nonlinearity is to measure
each harmonic separately with a wave
analyzer. This is much more time-con-
suming, and the results are a bore to
read. All good manufacturers do it, but
none seem to publish the results, which

would go something like “0.01%
second, 0.08% third, unmeasurable
fourth, 0.01% third. unmeasurable

higher order distortion.™

The amount of distortion that is
tolerable has never been definitely es-
tablished. It depends on the kind of dis-
tortion, the kind of program material,
the loudness, the frequency range, the
acuteness of the listener, the noise level
in the room, and probably other fac-
tors. Although the fact that the distor-
tion percentages in top-quality equip-
ment have decreased a whole order of
magnitude in the past 10 years seems
significant, it is a moot question wheth-
er the ordinary listener can hear even
1% of low-order harmonic distortion
at full output. Typical maximum-power
distortion figures for good amplifiers
are now in the vicinity of 0.1%.

Power bandwidth

For about the past 10 years, many
hi-fi manufacturers have been specify-
ing power bandwidth for a given per-
centage of harmonic distortion. This
ingeniously ties together three impor-
tant ratings. which, being interdepen-
dent anyway, ought to be given in such
a way as to show their relationship.

A complete power bandwidth
spec might read as fo'lows: Power
bandwidth 20 to 20.000 Hz at 1%
THD (total harmonic distortion). No-
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BEST SELLING SAMS BOOKS

FOR EVERY ELECTRONICS INTEREST

NEWLY PUBLISHED AND IMPORTANT !

101 Questions & Answers About
Fixed Radiocommunications

A valuable reference for all who work with mi-
crowave and other fixed radio systems. Covers
long distance. high-frequency voice and tele-
type communications, short range vhf and ubhf
links, low-density and high-density microwave
multi-channel transmission of telephone, tele-
graph, data. tv. and other intelligence. Essen-
tial for anyone who designs. operates. or main-
tains fixed radio communications systems. In-
cludes examples of specifications of microwave
and other types of fixed radio systems.

Order 20584, only ........ ... ... $3.95

Using & Understanding
Miniature Neon Lamps

Describes the neon lamp in detail: electrode
size. gases used. firing, extinction voltages. ag-
ing characteristics. and maintenance. Explains
its uses as an indicator. voltage regulator and
voltage reference. oscillator, puise generator.
flasher, and applications in computers. Includes
fascinating. easy-to-build circuits for the ex-
perimenter. Also includes the characteristics of
most available neon lamps.

Order 20698, only.. ... $2.95

Novel Electronics Circuits

Ofters 77 novel circuits and devices for the ex-
perimenter. ham. or technician. Circuits range
from functional devices. such as light sensor,
audio oscillator. and infra-red sensor, to un-
usual scientific types. such as an electronic
lock and an earth telephone. Includes thorough
descriptions and illustrations for each device.
Order 20692, onfy...........c.......... $2.50

Short-Wave Listener's Guide— 3rd EI.

Lists all short-wave stations by counlry city,
call letters, frequency, power, and transm ssion
tire. Includes Voice of America and Radi: Free
Europe stations and a listing of stations aoerat-
ing behind the Iron Curtain. With conv-sion
chart and handy log. Order 20695, oniy.. $2.25

Amateur Radio SSB Guide

Essential for anyone owning or plannirg te build
or buy ssb equipment. Covers basic prin: iples.
purpose of ssb transmission; detailed aralysis
of the balanced modulator circuit and '*s appli-
cation in a typical transmitter. Inclutdes sche-
matic diagrams for those interested in brilding
or troubleshooting ssb transmitters amd re-
ceivers, along with circuit analysis.

Order 20629, only................. . $3.95
Learn Electronics Through
Troubleshooting
A new and practical approach to learriig and

urderstanding electronics theory. Froviies a
thorough grasp of the subject througt the tech-

nique of solving practical troubleshocting prob-
lems. Includes two appendices contairin: valu-
able reference data. Order 20651, only .$6.95

Motorcycle Service Manuals—2nd |:d.

Provides full information on how ‘o - ervice
virtually every present-day scooter ar motor-
cycle. The two volumes cover hundreds of popu-
lar domestic and foreign models.

Vol. 1. Order 20665, only............. $4.95
Vol. 2, Order 20666, only............. $4.95
2-Vol. Set. Order 20667, only......... $9.50

RECENT AND TIMELY BESTSELLERS

101 Questions & Answers
About CATV and MATV

Describes the growing applications of catv
{community antenna television) and matv (master
antenna television) in the fields ot home enter-
tainment. schools. public safety, and industry.
Fully covers equipment and system designs and
installations, and the future for this field.

Order 20655, only. ..................... $2.50

101 Questions & Answers About Color TV

Here are the complete and clear answers to the
most frequently asked questions about color tv:
about its basic theory. installation, servicing,
and modifications. Answers are reinforced by
dozens of schematics. illustrations. and photo-
graphs. Order 20624, only............... $1.75

ABC’s of Electrical Soldering

An invaluable book on the art of soldering—
what it is and does, how to make a good con-
nection. how to make solder repairs. Explains
solder alloys, fluxes, soldering irons. instant-
heat guns, production soidering, and other con-
necting methods. Order 20627, only...... $2.95

How to Repair Major Appliances

This fact-packed volume explains theory, func-
tioning. major components, and repair of refrig-
erators, freezers, washing machines. dryers.
ranges, dishwashers. garbage disposers. room
air conditioners. water heaters, humidifiers. and

Semiconductor Handbook

Here, in one comprehensive heavily illustrated
volume, is the most complete, modern Ource-
book for industrial semiconductor data. Covers
latest circuitry in a wide variety of applications;
provides full data on industrial semiconguctors,
including grown-junction, alloyed-junctic). drift,
MADT. mesa, planar, and epitaxial mesa types.
Order 20620, only................ .$5.75

49 Easy Transistor Proiecls

Provides simple, easy instructions, scrematic
diagrams. and parts lists for buildin@ &-m and
f-m radios, light relay controls. audic am slifiers,
code-practice oscillators, and test eqL oment,
usmg inexpensive or salvage parts. A £iscinat-
ing, instructive book.

.$1.75

Order 20617, only.....coovvivnnn,
More Bestselling Sams Ti:ﬁ{.ﬂ

ABC’s of Transformers and Coils.

Order 20612, only.......... ...t .$2.50
Understanding Electronic Test Equipmer .
Order 20613, only............o.un .$4.50
101 Questions and Answers About CB
Operations. Order 20604, only. ....... .$2.50

Modern Dictionary of Electronics. 3rd Ee
Order 20600, only.................. .$9.95

ABC’s of Vacuum Tubes.
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AEROVOX

HAS EVERY
EXACT
REPLACEMENT
TWIST PRONG AFH
ELECTROLYTIC

Why fool with ““jerry-rigged’ electrolytics
when there's an Aerovox exact replace-
ment to give you the right rating and the
right size? Aerovox actually stocks all
twist prong AFH electrolytics—this means
off-the-shelf availability...not “‘we’ll
build it for you if you order it"" delivery.

Available in singles, doubles, triples and
quads, these popular types are now man-
ufactured in new values for filter bypass
applications in color TV as well as radio,
black and white TV and amplifier equip-
ment. Many values are now being used
for industrial applications.

Aerovox AFH Twist Prong Electrolytics
feature ruggedized prongs and mounting
terminals, high purity aluminum foil con-
struction, improved moisture resistant
seal and 85°C operation. Here is the
quality you need to protect your profes-
sional reputation.

Go to your Aerovox Dis-

tributor for a perfect elec- ginovy,
trolytic fit—he will deliver LT

exactly what you want in B 4')1.;:;5!
less time than it takes 4] ng§01 3
to tell. Ask him for the @ ﬂ"‘i
new Aerovox Service- g
men’s Catalog #SE-567 T
or ask us. We'll be happy o d
to send one your way. i~

DISTRIBUTOR SALES, New Bedford, Mass. 02741
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tice that nothing is said about flatness
(a plus/minus dB figurc) or power
output. What that spec means is that
over the range from 20 to 20.000 Hz
this amplifier will put out not less than
half its rated power (say 50 watts, at
1% harmonic distortion). In practice.
this usually means it will put out a full
50 watts over most of the audio range.
but the power available at 1% distor-
tion will fall to 25 watts at the extremes
of 20 Hz and 20 kHz.

If that sounds dreadful, it isn’t
really. Halt power is only 3 dB down,
and 3 dB is about the smallest change
in loudness that can be detected relia-
bly in program material. All other
things being equal. 25 watts would
sound just noticeably less loud than 50.

Power bandwidth. then. is dcfined
as the frequency range bounded by the
two frequencies at which the power
falls to half its midrange valuec.

All this can be shown most con-
vincingly by a graph, but it is scldom
published in that form because graphs
take up space and many people don’t
know how to read them anyway. Even
so a power bandwidth spec is more
meaningful than a frequency response
spec. which is often taken at 1 watt or
some very low power. It is, after all,
power that counts when pushing a
speaker cone back and forth. It is im-
portant to know what strength an am-
plifier can muster at its frequency
extremes.

Sensitivity, gain and overload

The difference between power
output and gain is important. A mike
or phono preamp. for example. has
lots of voltage gain (typically 40 to 50
dB. or a factor of 100 or more), but
negligible power output. in terms of
what's necded to drive a speaker (per-
haps a milliwatt at most). In effect, the
gain. or sensitivity, of an amplifier es-
tablishes how much signal voltage is
required at the input to drive the ampli-
fier to its full rated output. Typically
this figure is between 1 and 5 mV for
tape-head. mike and phono inputs, and
100 mV to 1 volt for high-level (tuner,
auxiliary or tape-monitor) inputs, re-
eardless of the power output rating of
the amplifier.

To the extent that every currently
manufactured amplifier has enough
gain to accommodate just about every
common input device, sensitivity is not
an important specification. What is
more to the point is the overload mar-
gin of the input stages. The preamp
part of an amplifier comes before the
volume control; so if the signal is great
enough to overload the input stage,
there will be distortion that cannot be
climinated by turning down the volume.
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The output of a phono pickup is
rated by playing a record with a known,
standard level of modulation—usually
a few millivolts but sometimes as high
as 25 mV. (I am not talking here about
replacement tvpe crystal or ceramic
pickups, whose output can go as high
as several volts.)

What is often forgotten is that
modern recordings have a very wide
dynamic range. and heavy groove mod-
ulation (assuming the pickup can trace
it in the first place) can gencrate
pickup terminal voltages of 100 mV or
more. So it is important to be sure that
the preamp stages of a hi-fi amplifier

15 patterns!

Color Bar Pattern Generator
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Pattern appears instantly
when turned on, and has
laboratory standard stabil-
ity. Only 3% x 734 X 734,
and weighs about 412 Ibs.

® Crystal controlled oscil-
lator.

¢ Flipflop and logic cir-
cuitry assure highest
operating stability
One receiver input to TV
antenna
Two selectable TV chan-
nels
Chrama level control —
D to 200%
Horizontal line flicker-
ing prevented by pro-
gressive scanning

Video output

Gun killers for conver-
gence adjustments

Tripger output for scope
synchronization

ONLY %149
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[!1 'l'l'lll

24-20 Jackson Avenue
Long Isfand City, New York
(212) 729-7410
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will not be overloaded by the highest
probable signal voltages. A complete
amplifier specification should state that
the preamp will generate negligible dis-
tortion with input voltages up to 150 to
200 mV.

The other end: noise

It’s useful to think of an ampli-
fier’s capability in terms of dynamic
range: the amplitude range between the
loudest and softest sounds. At the loud
end. dynamic range is limited by over-
load and the onset of distortion. At the
low-level end, the dynamic range is
limited hy noise. Strictly. noise is any-
thing undesired in the reproduction.
but it is usually used to mean residual
noise in the absence of any signal.
Hum. hiss, shot noise, and frying noises
due to parasitic oscillations are all ex-
amples. Because the noise is usually
broad-band in character, something like
white noise. any signal quieter than the
noise will be masked and inaudible.

In a good amplifier. the noisc level
ought to be at least 65 dB below rated
output. through the phono or tape-
head input. Even 70 dB is not uncom-
mon. It should be even better through
the high-level inputs (75 to 85 dB).
The figure that tells how far below
maximum output the noise is, is also
the dvnamic range of the amplifier.

The dynamic range of a symphony
orchestra is between 70 and 80 dB. so
yvou can sce that modern. low-noise.
low-distortion cquipment is just about
adequate to handle it. Howcever. that
raw dynamic range is often compressed
somewhat to accommodate the limita-
tions of commercial recording and
broadcasting.

Stability and overload recovery

Everyone who has worked with
clectronics knows that an amplifier can
become an oscillator, given the right
gain, feedback and phase. At certain
points in the frequency range of an
audio amplifier, the negative feedback
—which tends to make the amplifier
self-correcting. reduces certain forms of
noise and distortion and broadens the
handwidth—can turn positive. Then the
feedback has preciscly the opposite
effects. Even it the amplifier doesn’t
oscillate continuously, it may produce
short bursts of oscillation at a high fre-
quency on certain Kinds of signal wave-
forms, or it may be triggered into a
damped low-frequency oscillation by
a sudden overload, or it may develop
a peak in its response curve. Sudden
changes in power-line voltage can also
trigger instability. Every inductive or
capacitive device is a phase shifter, as
are transistors.

So in addition to striving for low
noise and distortion, the design engi-

JANUARY 1969

75

neer must make sure his amplifier is
inherently and unconditionally stable.
This means testing it with a variety of
inductive and capacitive loads. since
real speakers are hardly ever purely ve-
sistive. Conventional speakers usually
look inductive to an amplifier, a situa-
tion that is complicated by the induc-
tors and capacitors in the crossover
networks. while clectrostatic speakers
are capacitive. Some amplifiers cannot
be used with electrostatic speakers. A
complete set of specs will talk about
stability, even though it is diflicult to
establish stability criteria in numbers.

Another inscrutable that can
mauke two otherwise identical ampli-
fiers sound different is overfoad recov-
ery. Largely because of time constants
in coupling, decoupling and filtering
circuits. curious things can happen
when an amplifier is socked with a
high-amplitude transient. One typical
effect in tube amplifiers occurs when a
signal is big enough to drive a grid posi-
tive. The grid-cathode circuit rectifies
the signal and charges the coupling
capacitor in such a way as to cut ofl
(or at least overbias) the tube until the
erid resistor allows the charge to leak
off. In this way, a momentary overload
for half a cvcle can spoil the quality
of the sound for perhaps a full second
after the overload disappears. Fecd-
biack compounds the trouble rather

HALF PRICE!

Yes! Half the price you

would normally pay for:
® Guitar Amplifiers ® Speaker Ccbi-
nets ® P. A. Amplifiers ® Sounc Col-
umns @ Strobe Lights @ Color Ckijans

How? With MYRIAXT !

MYRIAKIT offers you great eguipirent
in kit and semi-kit form, each ind ding

easy to follow step-by-step in:t-uc-
tions to insure proper and mcriiate
assembly.

WRITE FOR FREE CATALOG T:2:

MYRIAKIT CORP.
1043 N. Main St.,,
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Address

Akron, O. 4£31C
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| Test probes designed by your nzed —

| Push to seize, push to release (all X eps spring
loaded).

Kleps 10. Boathook type clanp £ 1ps wires,
lugs, terminals. Accepts banana plig or bare
wire lead. 434" long. $1.19
Kleps 20. Same, but 7’ long. $1.39
Kleps 30. Completely flexible. Foarked-tongue
gripper. Accepts banana plug or tare lead.
6" long. $1.47
Kleps 40. Completely flexible. 3-s2; ment auto-
matic collet firmly gnps wire emd:, PC-board
terminals, connector pins. Accents | anana plug
or plain wire. 64" long. $2.39
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lab quality). Meshing claws. 44" ong. $ .99
Pruf 10. Versatile test prod. Seleer connec
tion. Molded phenolic. Doubl2s 3 scribing
tool. '‘Bunch” pin fits banana jadk. Phone tip.
512" long. $ .79
All in red or black — specify .

For additiona! information, write fir our com-
plete catalog of — test probes pit 28, sockets,
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ture components

Available through your local
distributor, or write to:

RYE INDUSTRIES, INC.

126 SpencerPIace Mamaroneck N.Y. 10543
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Scott’s new LR-88 receiver takes the

| %2y KA

out of kit building

Ladies and children needn’t leave the room when you build Scott’s new LR-88
AM/FM stereo receiver kit. Full-color, full-size assembly drawings guide

you through every stage . . . wires are color-coded, pre-cut, pre-stripped . . ,
and critical sections are completely wired and tested at the factory.

In about 30 goof-proof hours, you'll have completed one great receiver.
The LR-88 includes FET front end, Integrated Circuit IF strip, and all the
goodies that would cost you over a hundred dollars more if Scott did

all the assembling.

Performance? Just check the specs below . . . and write to Scott for your
copy of the detailed LR-88 story.

LR-88 Control Features: Dual Bass and Treble; Loudness; Balance; Volume compensation: Tape
monitor; Mono/stereo control; Noise filter; Interstation muting; Dual speaker switches; Stereo
microphone inputs; Front panel headphone output; Input selector; Signal strength meter; Zero-
center meter; Stereo threshold control; Remote speaker mono/stereo control; Tuning control;
Stereo indicator light. LR-88 Specifications: Music-Power rating (1HF), 100 Watts @ 4 Ohms;
Usable sensitivity, 2.0 uV; Harmonic distortion, 0.6%; Frequency response, 15-25,000 Hz +

1.5 dB; Cross modulation rejection, 80 dB: Selectivity, 45 dB; Capture ratio, 2.5 dB; Signal/noise
ratio, 65 dB; Price $334.95 (Recommended Audiophile Net)

You'll swear by it

Walnut case optional

© 1968, H. H. Scott, Inc.
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CLOCK

Takes the Guesswork
Ovut of Telling Time!
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than reducing it. During the process,
the power supply voltage has probably
dropped 20% and risen again.

There are no standards for gaging
overload recovery. and few amplifier
makers say anything about it. But how
quickly the amplifier recovers. and just
how it responds to an overload in the
first place, has a profound effect on 1ts
listening quality. The “model” ampli-
fier spec with this article gives a concise
and meaningful statement about over-
load recovery.

Impedance and damping

There's confusion here. too, be-
cause of the two meanings of the ex-
pression “output impedance.” A tube
amplifier with an output transformer
has output taps marked 4, 8 and 16
ohms. These figures indicate the nomi-
nal value of load impedance the ampli-
fier should “see” so that the output
tubes will operate as they were in-
tended.

But the speaker. looking back into
the amplifier. sees a very different
impedance—perhaps a fraction of an
ohm—because of negative voltage
feedback. The smaller this looking-
backward impedance. the more nearly
the speaker feels short-circuited when
it tries to move independently of what
the amplifier tells it to do, and the bet-
ter damped it is. Nominal speaker im-
pedance divided by the looking-back-
ward source impedance of the ampli-
fier is damping factor.

Most modern speaker systems are
inherently well damped. so there is a
legitimate question as to whether a
damping factor in excess of 10 offers
any benefit. Some claim it does. others
claim it only reduces the bass output of
the speaker. Either way, when the in-
ternal resistance of the amplifier gets
down to a small fraction of an ohm, it
is swamped by the unchangeable resis-
tance of the speaker voice coil and of
the connecting leads to the speaker.
Some amplifiers have damping factors
of 100 or more. but anything greater
than 10 or 20 is not much use.

There’s more

We've covered only a few of the

POSTPAID 1 495

Oual lighting. Gives your eyes a stare-break.
Relieves TV eyestrain. Comforting nightlight for
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7149 FRANKSTOWN AVE.. PITTSBURGH, PA. 15708
Please send #765 TV Lamp Clock at $14.95

n coupon for a FREE One Year Sub-
ption to OLSON ELECTRONICS’ Fantas-
tic Valuve Packed Catalog — Unheard of
LOW, LOW PRICES on Brand Name
Speakers, Changers, Tubes, Tools, Stereo
Amps, Tuners, CB, Hi-Fi's, and thousands
of other Electronic Values. Credit plan
avaitable.

NAME
ADDRESS
CITYy STATE

many things that can be measured and
described about an audio amplifier. but
these are probably the most significant
in terms of listening quality. Other
things that can be important are tran-
sient response (rise time), measured
with square waves or, better, with tone
bursts: tone control range and slope;
rumble and scratch filters, short-circuit

I Post Paid. Enciosed is [J Check, (] Money Order. | GIVE ZIP CODE ] 2ol
' No C.0.D.'s. I If you have a friend interested in electronics protection and the deSlmbll“)’ of cer~
| Name ( Jeng 414 ompn el osldiens foiy o PHES duks tain features. We can talk about those
l | BLELSS S in another article. R-E

Address
: . - : OLSON ELECTRONIGS

ity ate

RADIO-ELECTRONICS

U 2ip code Re 160 311 S. Forge Street Akron, Ohio 44308 76
- - —d
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436—PRACTICAL COLOR TV SERVICING
TECHNIQUES. Loaded with easy-to-under-
stand methods for locating and correcting
color TV troubles. Includes several dozen

case-history analyses of color TV problems
—from antenna terminals to picture tube.

with 8-page foldout schematic
230 illus. $4.95

304 pps.,
section.

B 10K Seomes

|

428—PINPOINT TV TROUBLES IN 10
MINUTES. A quick-answer guide to over
700 TV circuit troubles. Uses 63 large-size
photos of different picture troubles, keyed
to trouble-finding charts which identify
over 700 probable defects. 372 pps. $4.95
133—JACK DARR’S SERVICE CLINIC. An-
swers to hundreds of questions, selected for
lasting usefulness and grouped under con-
venient categories. 192 p $2.95
476—MODERN TV CIRCUIT & WAVEFORM
ANALYSIS. Explores the newest transistor-
ized integrated circuit and tube-type re-
ceivers—both color and monochrome. In-
cludes functional descriptions of various
circuit types, the troubles you may en-
counter, and the waveforms you should ob-

serve for them. 250 pps., 175 illus. $4.95
401—TV  TROUBLESHOOTER'S  HAND-
BOOK. A carefully-planned  reference

source of over 350 tried and tested solu-
tions to ‘‘tough-dog’’ TV servicing prob-
lems. 192 pps.. 125 illus. $1.95
60—RAPID TV REPAIR. Lists over 500
troubles alphabetically. Helps you fix the
toughest TV troubles fast. Completely cross-
referenced. Illustrated with photos and
schematics. 224 3.95
414—SERVICING TII RECEIVER CIRCUITS.
Contains the TV service data most needed
for troubleshooting boIh monochrome and
color receivers. 224 p $2.

126—SERVICING AGC CIRCUITS Reveals
everything that can go wrong with AGC
mrcmts and how to correct the trouble.
204 p $3.95
240—FET APPLICATIONS HANDBOOK. A
comprehensive compilation of field-effect
transistor circuit design data, written es-
pecially for practicing engineers. $12.95

. o
Color- Eoded Schematics for 1500
TV Sets at 1.3¢ Per Set

now you can speed-repair 1500
popular TV receivers for just about 1¢
eac . . with the serviceman-proved
COLOR CODED TV COLORGRAMS .

Yes,

which were a real bargain at thelr
original total price of $102.50. Now,
offered at only $19.95! Each COLOR-
GRAM chart is clearly color-coded to
show signal-flow, continuity, test
noints, and voltages. Each COLOR-
GRAMS Service-Pak contains everythlng
you need to service a whole series of
TV sets—including a complete color-
keyed master schematic providing an
overall view of the receiver circuit and
a Rapid Repair Manual. What do you
get for your money? 50 complete Ser-
vice-Paks (each Pak originally selling
for $1.95) containing data on approxi-
mately 1500 TV sets. PLUS a 148- page |
MASTER-INDEX

Order No. T-444

only $19.95

JANUARY 1969

ON ELECTRONICS

T101—ELECTRONIC  CIRCUIT  DESIGN
rANCBOOK. Over 500 tried and tested cir-
custs for control, regulation, proiection,
tltering and suppression, comparison, am-
plification, oscillation, alarm,
and timing, testing and measuring, power
supplies, detection and sensing, display
and readout, gating and logic, relay and
swnIchlng, and signal generation. 320 pps.,
8Yh x $14.95
484—Tv SERVICING GUIDEBOOK: Prob-
lems & Solutions. A guide to TV receiver
troubles, their causes and cures. Step-by-
step for isolating defects. 176 pps. $3.95
136—NEW WAY TO SERVICE COLOR Tv.
Emphasizes the practical aspects of trou-
bleshooting that you really need to get
difficult-to-repair sets back in top working
order, fast. 192 pps. $3.25
123—COLOR TV REPAIR. Covers color cir-
cuits, ABC's of color TV servicing, antennas
and boosters, replacing the color picture
tube, servicing the chroma circuits, unex-
pected causes of TV color failure, servicing
tips. etc. 160 $2.95
430—PINPOINT TRANSISTOR TROUBLES
IN 12 MINUTES. Troubleshooting charts
and service procedures for practically every
type of transistorized device, including
amplifiers, radio receivers, radio trans-
mitters, power supplies, test instruments,
and special equipment. 495 pps. $7.95
474—MODERN ELECTRONIC TROUBLE-
SHOOTING. Deals with today’s electronic
sepmeing problems on a practical level,
L*modern test instruments and ad-
vair troubleshooting procedures to cope
with the special problems created by
printed boards and solid-state circuitry.
256 pps., over 100 iltus. $4.95

Save $4.65 on Trans'istur Library

Thiscomplete

8-volume Li-

brary covers

| . o % every facet

of transistor

technology—

| from  basic

jtheory to ad-

vanced ser-

vicing technigques and practical de-

vices you can build and use. More than

1,300 pages packed with latest in-

formation on transistor theory and

practice offers you the opportunity for

a more secure future in electronics
. . . at a substantial savings!

Transistors—Theory & Practice gZ gg

Transistors
New Skill-Building Transistor

Projects and Experiments $3.95
Basic Transistor Course $3.95
Transistor Circuits $2.95
Transistor Projects $2.95

Getting Started with Transistors $3 95
Transistor Techniques 1.95
Ordered separately, these eight books
retail for $24.60. You can save $4.65

{ on the special 8-volume combo. |
| Order TL-8 Only $19.95

counting |

427—NEW WAYS TO DIAGNOSE ELEC-
TRONIC TROUBLES. Easier. more efficient
ways to diagnose troubles in radio, TV,
and electronic circuits. 288 pps. $4.95
424—TEN-MINUTE TEST TECHNIQUES
FOR ELECTRONICS SERVICING. Step-by-
step techniques for localizing trouble in
any kind of equipment—tube or transistor
—"'Time and Temper Savers'’ offer practi-
cal hints. 176 pps., 125 illus. $2.95
78—RAPID RADIO REPAIR. Lists symp-

toms and cures alphabetically in four
handy sections: Receivers, Techniques,
Servicing, Charts. 224 pps. $2.90

429—EASY WAY TO SERVICE RADIO
RECEIVERS. How to diagnose and correct

troubles in any kind of AM receiver, tube
or transistor. Over 100 illus. $3.95
59—SERVICING RECORD CHANGERS.

Clear,practical approach to solving the dif-

ficult job of repairing automatic record
changers. 224 pps. $3.95
58—MAINTAINING HI-FI EQUIPMENT.

Tells how to correct mechanical and acous-
tical troubles as well as electronic faults.
224 p $4.95
lZO—HI Fi TROUBLES. Tells how to main-
tain audio systems . . . why you have trou-
bles, how to locate them, and how to fix
them.

107—RADIO SERVICING MADE EASY. A 2.
volume course filled with data on servicing
AM, FM, citizens band, marine, transistor,
communlcatlons and auto receivers. 2 vol-
umes, 380 p $7.2
86—INSTALLING HI-FI-SYSTEMS. A prac-
tical, down-to-earth guide to the make-up
of good component hi-fi systems and built-
in housing, including construction of cabi-
nets. 224 pps., 152 illus. 4.9
64—UNDERSTANDING HI-FI CIRCUITS.
Analyzes the hi-fi system so you can de-
cide which is best for your taste and bud-
get. 224 pps. $

et
SiR
Aoy EKEsm

67—ELEMENTS OF TAPE RECORDER CIR-
CUITS. Covers characteristics of a high-
quality tape amplifier, head and tape
characteristics, bias current, equalization
requirements and circuits, oscillators,
record-level |nd|cators, minimizing noise
and hum, 224 p $2.90
79—DESIGNING AND BUILDING HI-Fi
FURNITURE. How to have a hi-fi system
that looks as good as it sounds. $4.95
472—WORKING WITH THE OSCILLO-
SCOPE. Large size illustrations show ex-
actly how to measure phase shift, check
amphfier response, test transistors, check
color TV bandpass response and demodu-
lator action, horizontal deflection systems,
and major TV circuit outputs. 104 pps.,
BIG 85 x 117 size. $4. 95
483—99 WAYS TO USE YOUR OSCILLOD-
SCOPE. 99 different analysis tests, en-
compassing just about every application a
service technician might encounter. 192
pps., profusely illustrated. $4.95
57—THE V.T.V.M. Describes how to get
the most out of the electronic workhorse
in TV troubleshooting, am-fm alignment
and repair, servicing audio amplifiers,
ham shack uses, etc. 224 pps. $3.50
438—HOW TO USE YOUR VOM-VIVM &
OSCILLOSCOPE. Whether you want to know
more about how these instruments work, or
how to use them in everyday applications,

this **3-in-1"" guide contains the answers.
192 pps. 120 illus. $3.95
131—TEST INSTRUMENTS FOR ELEC-

TRONICS. Modifications and additions to
increase the efficiency and capabilities of
your vom, vtvm and scope. 192 pps. $2.95
54—PROBES FOR TEST INSTRUMENTS.
How to use probes for quicker, more ac-
curate testing. 224 p $2.5
470—TRANSISTOR CIRCUIT GUIDEBOOK.
Written for the technician needing informa-
tion on transistor circuit operation, or for
the hobbyist, experimenter, circuit designer
seeking guidelines to the construction of
useful devices. 100 circuits. $4.95
30—HANDBOOK OF SEMICONDUCTOR
CIRCUITS. Complete operational data for
amplifiers. oscillators, logic and switching

circuits, power supplies, and various non-
linear circuits. 448 pps.

NEW FAY5TH

e

$7.95
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72—O0SCILLOSCOPE TECHNIQUES. Shows
how to use the scope in scores of applica-
tions, 224 pps. 3.95
104—BASIC RADIO COURSE Rewsed ed|
tion of a classic text. 224 p $4.9
130—BASIC OSCILLATOR HANDBOOK.
Tells you everything there is to know about
oscillators, how they work, how to design
them, etc. 160 p $2.9
100—BASIC MATH COURSE FOR ELEC-
TRONICS. Quick, short-cut way fo learn the
language of mathematics as it applies to
electronic shop practice. 152 pps. $4.50

I NO RISK COUPON — MAIL

| 1AB BOOKS, Blue Ridge Summit, Pa. 17214
| Please send me the books listed below. (Save postage; remit wi h order) I

Save $4.85 on Databook L brary

Here 15 the
first lace to
look “cr au
thoritative
answe . {0
your toughest
elect.anics
probl :ms —
wheth s~ you
are working wlth theoretical zpplica
tions or practical projects. Yo focus
quickly on the answers you want, re-
ducing hours of figuring to s sonds
The great value of the data bioks is
in their organization. You'll keep them

at your elbow continuously . to
save time, effort, and trouble

Charts & Nomographs for

Electronics Technicians

and Engineers $5.95
The Handbook of

Electronic Tables $4.95
Electronic Design Charts $5.95
Electronics Data Handbook $4.95
Buy all four volumes at the :pecial

money-saving combination price
a $4.85 discount from the reg i‘ar list
price of $21.80
Order DL-4

Only $16.95

464—ELECTRONIC HOBBYIST'S
ECT HANDBOOK. 50 projects ycu
from inexpensive integrated cir:iit com-
ponents, plus a section of sche natics for
32 of the most popular ICs. $3.95
105—BASIC TV COURSE. Perfec introduc-
tion to TV for the beginner, e ellent re-
fresher for the experienced man $4.95
462—104 EASY TRANSISTOR PROJECTS

IC PROJ-
:an build

YOU CAN BUILD. For everyone from hobby-
ist-experimenter to experienced hams and
audiophiles. Truly a project builder’ s

**dreambook’’! 224 p $3.9

112—LEARN ELECTRONICS BY I'UILDING
A stimulating and practical apiroach for
beginners of all ages. 208 pps $4.95
468—104 HAM RADIO PROJNCTS FOR
NOVICE & TECHNICIAN. A well-rounded
assortment of antenna devices, anlio equip-
ment, CW aids, interference <uppressors
and eliminators, power supplies, preamps
and preselectors, receivers and -onverters,
transmitters, and transmitter-receiver ac-
cessories. 192 $3.95
135—RADIO CONTROL MANUAL (Revised
2nd Edition). Long-time favorit: on radio
control of model planes. boats. cars, rock-
ets. etc. 192 p $3.95
216—RAD10 NEWS HANDBOOF . A hand-
book for both aspiring and «xperienced
broadczst journalists. 176 pps $7.95

Ha-

i

HAM RADIC
PRO.ECTS

e

n":-'-u-’i

460—VHF HAM RADIO HANDIOOK. VHF
hints and kinks, transmitters. antennas,
equipment modifications, reseiver and
modulator circuits, plus 25 VHF construc-
tion projects. 176 pps.. 100 1| us. $3.95
69—ELECTRONIC  HOBBYIST:: HAND.
BOOK. Scores of tested and de:ugged cir-
cuits for building garage-docs openers,
amplifiers, oscillators, power su>plies, con-
trol and photo devices, etc. 160 aps. $2.95
83—FUN WITH ELECTRICITY. & great way
to start a youngster on a career in elec-
tronics. 128 p $2.95
70—ELECTRONIC PUZZLES AFID GAMES.
How to build fascinating electronic games
with the simplest tools. 128 pps. $2.50
93—RADIO CONTROL HANDB)OK. Com-
plete information on simple and complex
control systems, motor and atxiliary con-
trols, receivers, transmitters, power sup-
plies. relays, installation of pirts, adjust-
ments and tests. 304 pps. $4.95
122—ADVANCED RADIO COMFROL. The
control problem, superregen aid superhet
control receivers, frequency decaders, pulse
decoders, design and operation of pro-
portional control servomechanisms, funda-
mentals of rockets, etc. 192 pps. $4.95

pay | [

RE-19

| Ol enclose $...oooveuinnin o {J Please invoice on 10-day FLEE trial I
I Name it it ittt iere st asasatcassetesscanssiosrnaas |
| I CEITH 60600600606 600060000060000000660000a00000000080860080000000 I
LMY e State e TR e
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RADIO-ELECTRONICS READER SERVICE

Here’'s how you can get manufacturers’
literature fast:

1. Tear out the post card on the facing
page. Clearly print or type your name
and address. Include zip code!

2. Circle the number on the card that cor-
responds to the number appearing at
the bottom of the New Products, New
Literature or Equipment Report in
which you are interested.

For literature on products advertised
in this issue, circle the number on the
card that corresponds to the number
appearing at the bottom of the adver-
tisement in which you are interested.
Use the convenient index below to lo-
cate quickly a particular advertisement.

3. Mail the card to us (no postage re-
quired in U.S.A)

ACCURATE INSTRUMENT COMPANY, INC.

Pp. 17) Circle 16
AEROVOX CORPORATION (p. 74) Circle 30
ARCTURUS ELECTRONICS CORPORATION

(p. 98) Circle 138

ARROW FASTENER COMPANY, INC. (p. 96) Circle 125

BELL P/A PRODUCTS CORPORATION

(p. 24) Circle 20
B & K MANUFACTURING COMPANY

(Division of Dynascan Corporation) (p. 13) Circle 12
B & K MANUFACTURING COMPANY

(Division of Dynascan Corporation) (p. 27) Cirele 23
B & K MANUFACTURING COMPANY

(Division of Dynascan Corporation) (p. 71) Circle 25
BROOKS RADIO AND TV CORPORATION

(p. 94-95) Circle 124
BURSTEIN-APPLEBEE COMPANY (p. 91) Circle 119

CARINGELLA ELECTRONICS, INC. (p. 82) Circle 107

CASTLE TV TUNER SERVICE, INC. (p. 7) Circle 10
CLEVELAND INSTITUTE OF ELECTRONICS
(p. 18-21) Circle 17
(Slide Rule) (p. 82) Circle 109
COLETRONICS (p. 97) Circle 129

CORNELL ELECTRONICS COMPANY (p. 100) Circle 143

DELTA PRODUCTS, INC. (p. 14) Circle 13
DELTA PRODUCTS, INC. (p. 86) Circle 113
DELWYN (p. 92) Circle 120
EDMUND SCIENTIFIC COMPANY (p. 99) Circle 141
ELECTRONIC CHEMICAL CORPORATION

(p. 94) Circle 122
EICO ELECTRONIC INSTRUMENT COMPANY,

INC. (Cover II) Circle 8
FAIR RADIO SALES (p 101) Circle 145
78

GAVIN INSTRUMENTS, INC. (Subsidiary of Advance

Ross Corporation (Cover ) Circle 148
GBC ELECTRONICS (p. 70) Circle 24
GC ELECTRONICS COMPANY (p. 26) Circle 22
GC ELECTRONICS COMPANY (p. 83) Circte 110

G & G RADIO SUPPLY COMPANY (p. 101) Circle 144

HEALD COLLEGES (p. 88) Circle 116
HEATH COMPANY (p. 84-85) Circle 111
HICKOK ELECTRICAL INSTRUMENT COMPANY

(p. 22) Circle 18

INTERNATIONAL CRYSTAL MFG. COMPANY
(p. 102) Circle 147
INTERNATIONAL TEXTBOOK COMPANY (p. 5) Circle 9

JFD ELECTRONICS CORPORATION (p. 15) Circle 14
JUDSON RESEARCH AND MANUFACTURING

COMPANY, INC. (p. 82) Circle 108
KENZAC COMPANY (p. 98) Circle 139
LEADER TEST INSTRUMENTS (p. 74) Circle 31
LORAL DISTRIBUTOR PRODUCTS (Division

of Loral Corporation) (p. 23) Circle 19

MERCURY ELECTRONICS CORPORATION

(p. 81) Circle 106
MICROFLAME, INC. (p. 91) Circle 117
MUSIC ASSOCIATED (p. 97) Circte 128

MYRIAD PRODUCTS CORPORATION (p. 75) Circle 34

OLSON ELECTRONICS, INC. (p. 76) Circte 33

PENNWOOD NUMECHRON COMPANY (p. 76) Circle 32
POLY PAKS (p. 101) Circle 146

RCA TEST EQUIPMENT (Cover IV) Circle 149
READING IMPROVEMENT PROGRAM (p. 95) Circle 126
RECORD-0O-FONE (Division of Electro Space
Corporation (p. 72) Circle 27
RYE INDUSTRIES, INC. (p. 79) Circle 35

SAMS AND COMPANY, INC. HOWARD W.

(p. 73) Circle 28
SCA SERVICES COMPANY (p. 95) Circle 123
SCHOBER GRGAN CORPORATION, INC.

(p. 88) Circle 115
SCI ELECTRONIC IGNITION (p. 96) Circle 127
SCOTT, INC,, H. H. (p. 76) Circle 100
SECO ELECTRONICS (p. 86) Circle 112
SENCORE (p. 93) Circle 121
SOLID STATE SALES (p. 99) Circle 140
SPRAGUE (p. 16) Circte 15
SYLVANIA (Subsidiary of General Telephone

& Electronics (p. 25) Circle 21
TAB BOOKS (p. 77) Circle 37

WARREN ELECTRONIC COMPONENTS
(p. 100) Circle 142
WELLER ELECTRIC COMPANY (p. 12) Circle 11

RADIO-ELECTRONICES
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NEW PRODUCTS

TELEPHONE DIALING ALARN . Tele-
Larm, Model T-10 is an automat

More information on new products is available free from the manufacturers
of items identified by a Reader Service nmuumber. Use the Reader Service
Card at the left and circle the numbers of the new products on which

you would like further information. Detach and mail the postage-paid card.

wirne-

RADIO CONTROL
LINE. Decsigned for

remote automatic
operation of garage
and warchouse

i doors, lighting, con-
veyors, alarms and
pumps. Consists of
10 systems of 1-, 2-

and  3-channel re-

ceivers. Each in-

cludes a portable,

single-channel  test
' transmitter and a re-
ceiver for distances up to % mile. During
signal transmission, systems can be used
for momentary, on-ofl switching or as a
combination. Receiver responds to proper
pulsed coding signals only.—Perma-Pow-

er Co.
Circle 46 on reader service card

AM/FM STEREO RECEIVER, Model
DB250, all-silicon, solid-state, has a rated
output of 75 watts; FM sclectivity at 60
dB provided by ceramic filters; hanmonic
distortion of 0.8% at full rated ontput;
frequency response from 20 to 20,000

Hz. AM section inclndes mechanical fil-
ter for improved selectivity.  Amplifier
scction couples directly to 4 loudspeak-
ers. Farphones can be used alone or with
local/remote speakers. $279.95 with en-
closure.—Bogen Communications

Circle 47 on reader service card

PLIERENCIIL made of forpged steel with
bluck oxide finish and polished head, is a
complete workshop in one tool. Its paral-
lel jiws and 10-to-1 gear ratio provide
1-ton gripping power in all positions so it
can replace most tvpes of wrenches and
pliers. Also used as wire cutter and tool-

RELEASE

h JAWS
HERE
}ﬁ/

JANUARY 1969 81

maker's clamp. Ideal for mechanic and
miintenance man as well as for the home
workshop fan. Model 86060, $6.25, is 7"
long with 3 accessory juws availuble.
Model 86070 is 8%” long, lists at $7.95.
Vaco Products Co.
Circle 48 on reader service card

3

ing unit which notifies by teleptone a
responsible persou whenever a ccndition

DISHONEST

66 You might think so when you see
Mercury’s unbelierable values. You get
all the equipment you need for [ast,
accurate, profitable "olor TV servicing
at low, low prices. We tell it like it is. %

Modet 3000—3" High Sensitivity 5 Mc 0SCILLOSCOP - VE :TORSCOPE

Precision engineered to fill all your requirement: £ waveform
observation—Color and B/W. Top quality constimc isn and cir-
cuitry make model 3000 ideal for TV techniciais. 2lectronic
experimenters, development engineers as well ¢ { | applica:
tions in Technical Schools and Industry. includa= \:ctorscope
calibrations on the calibrated Graticule, permittivz » :ctorscope
analysis through access to the deflection plates 1. r ar of unit.
A significant analysis tool in Color TV servicing. VERTICAL
AMPLIFIER: Sensitivity—10 Mv RMS/Cm « Frequerr, Response
—10 Hz to 5 Mc +3 Db - Rise Time—0.08 Microseciad. HORI
ZONTAL AMPLIFIER: Frequency Response—5 Hz to 5C0 KHz +3
Db - Sweep Range—5 Hz to 500 KHz, continuorsly idjustable

Mode) 400 ) —-FIELD

EFFECT YCLT-OHM-

MILLIAMIVETER—

6 Wi TER

High imped.nce, Solid
State uné as ures instant
operation am:  permanent
operating sta)ility. Com
bines advana ‘es of stand
ard VIVM ad FET cn
cuitry. DT cuvent ranges
up to 1 Amp. Operates on

@ 2 v @
‘Eé'})%

Kit—$ ] 0995
wired— $ 15995

Model 1901—
Solid State,
Battery Operated
COLOR GENERATOR
Offers every essential
feature needed to in-
stall and service Color
TY. Pre-tested rock
solid pattern stability
under extremes of
! heat and cold. Exclu-
sive: Line Width and
Dot Size Adjustment
+ Crystal Controlled «
Gun Killers. $8995 both AC and ilattery.

38499 Available in AC operated model 39995) $6995

ALL MERCURY TEST EQUIPMENT GUARANTEED FOR ONE FULL YEAF!
UPDATED TUBE TEST DATA AVAILABLE ON ALL UNITS.

/m’ﬁ MERCLRY ELECTRONICS CORPORATION

Circle 106 on reader service card

o ®
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FOR ANY
TAPE RECORDER

Automatic Bk
Recording-Level COntroI

Low-noise distortionless compressor
— preamp easily installs in mike line.
Easy-to-build kit with complete
instructions.

MODEL ACP-1 KIT ....

Voice / Sound
Actuated Controller

Voice operate any tape recorder, ham
and CB transmitter. Ideal for intru-
sion alarms. Built-in relay switches
up to 1 amp. Easy-to-build kit with
complete instructions.

MODEL VOX-1 KIT ...
Other Kits

Audio Amplifiers m Power Supplies
Test Equipment m Treasure Locators
and many others

FREE Data sheets with circuit description,
diagram and specitications for all kits.

CEi

CARINGELLA ELECTRONICS, Inc.
P.O. Box 327 ® Upland, California 91786
Phone 714-985-1540

$18.50

. $18.50

Circle 107 on reader service card

Circle 108 on redder service card

NOW! Solve Electronics Problems

fast W|th New Patented Sllde Rule

. > i
i — = )
¥ e ke
" : St "L

e B 5 o 1‘-- O

That’s right! This amazing new Electronics
Slide Rule will save you time the very first
day you use it. It’s a patented, all-metal 10”
rule that features special scales for solving
reactance, resonance, inductance and cir-
cuitry problems . . . an exclusive “‘fast-
finder” decimal point locater . . . widely-
used formulas and conversion factors for
instant reference. And there’s all the stand-
ard scales you need to do multiplication,
division, square roots, logs, ctc.

Best of all, the CIE Electronics Slide Rule
comes complete with an Instruction Course

NAME.

Cleveland Instltute,
of Electronics [

1776 E. 17th St., Dept. RE.160, Cleveland, Ohio 44114

Send FREE Electronics Slide Rule Booklet. Special Bonus: Mail
promptly and get FREE Pocket Electronics Data Guide too!

‘Iﬂ[ﬂ'
of four AUTO-PROCRAMMED " lessons. You'll quickly
learn how to whip through tough problems
in a jiffty while others plod along the old-
fashioned “pad and pencil” way.
Electronics Slide Rule, Instruction Course,
and handsome, top-grain leather carrying
case . . . a $50 value for less than $25. Send
coupon for FREE illustrated booklet de-
scribing this Electronics Slide Rule and
Instruction Course and FREE Pocket Elec-
tronics Data Guide. Cleveland Institute of
Electronics, 1776 E. 17th St., Dept. RE-
160, Cleveland, Ohio 44114.
*TRADEMARK

ADDRESS.

{Please Print)

COUNTY.

coupon

STATE Z1P.

‘.I'.uda‘y—}' CITY.
A leader in Electronics Training..

.since 1934

Circle 109 on reader service card

[
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dangerous to human life or property
arises. Serves as a burglar or fire alarm
when tripped by any switch; it will call
the police or the fire department and
then the person concerned. Multiple
calls are recorded by using a standard
cartridge of 2-track, 20-minute recording
tape with an adapter and a plug-in tele-
phone on a 12-V lantern battery.—Elec-
tro-Photo Products Co.

Circle 49 on reader service card

STEREO TAPE RECORDER, Model

RK-825, 4-tracks, solid-state circuit. Fre-
quency response +3 dB, 40-15,000 Hz
at 7% ips; +3 dB, 40—10 000 Hz at 3%
ips; wow and ﬂutter under 0.23% rms at
7% ips; under 0.35% at 3% ips. Three

JU—

r/’" Jian ks,

Q eﬁcr w@w@

speeds: 1%, 3% and 7# ips. Input sensi-
tivity: mike, 0.5 mV; aux., 100 mV.
Monitor output: 16-ohm spcaker or low-
impedance stereo hcadphones. Complete
with two 600-ohm mikes. $139.95.—
Lafayette Radio Electronics

Circle 50 on reader service card

COLOR TV KIT. Model GR-681 TV
with 295-sq. in. screen, vhf/uhf chan-
nels 2 through 83. Built-in power vhf
channel selection and cable-type remote
control and ac line taps for voltages
higher and lower than 120. $499.95. Ac-

cessory kit Model GRA-681-6, a wireless
remote control consists of a remote re-
ceiver and a transmitter. Changes vol-
ume and vhf channel and adjusts color.

$59.95.—Heath Co.

Circle 51 on reader service card

10-IN-1 ELECTRONIC PROJECT XKIT
No. 28-202 contains parts and illustrated
instructions for building a germanium-
dliode radio, transistor amplifier, germani-
um-diode radio with transistor, code-
practice oscillator, low-signal oscillator,
radio-TV signal generator and two-per-
son code practice oscillator, transistor ra~
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has
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CHEMICA

dio, signal tracer and wircless mike.
Completed projects powered by a bat-
tery or light-sensitive solar energy cell.
$7.95 less batterv.—Radio Shack

Circle 52 on reader service card

90-WATT IN-
STRUMENT AM-
PLIFIER, KG-387.
3% x 1947 x 8%,
solid-state, with a
speaker svstem in-
cluding two 127
speakers. May be
used for one in-
strument or a com-
bination. Dual :
channels, eachh with 2 inputs, Nonnal
channel has volume, treble and bass con-
trols. Sccond chunnel has reverb and
tremolo with separate intensity and rate
controls. Signal-to-noise ratio: 60 dB be-
Jow rated power output; input sensitivity:
40 mV for rated output; input imped-
ance: 500,000 ohms. $169.95 with case
and speaker system.—Allied Radio Corp.

SPRA-LUBE ‘
Cleaner-lubricant for
all color TV tuners.
Cat. No. 8888

8-0z. Aerosol Can
Suggested Net $1.8%

Circle 33 on reader service card

SOLDER PRODUCTS. Depend-a-Bond
line of solders is designed for the novice
for clectrical work and for joining all
tvpes of metal surfaces. Comes in handy

New from

Quality I.ender 4
) 555
inElectronic »
Chemicaols {yw bc.23 Siticone
” . Heat Sink Compound
| e : Cat. No. 8109-§
AT 1-02. Tube
\ ; Suggested Net $2.81
CATALOG NO. 5555 Nespachope i -
Suggested Net $2.29 %\!

b Ve
blister packs, individual cartoned spools o5 \
and bars with casy-to-follow instructions A new aersosol, specifically formulated for cleaning sensi- N
and a comprehensive list of applications. tive nuvistor and transistor tuners. NUVI-TRAN is non- \%b ;

. ¥ = N a . . " N -
—Alpha Metals Inc. conductive, non-toxic, will not induce drift or detune
Circle 54 on reader service card neutralizing circuit. Safe for all plastics used on TV tuners 3
. ; 0 EPOXY GLUE
) ) o NUVI-TRAN leaves no residue, works in seconds. NUVI- Super grip, fast set.
BELL PA AMPLIFIER, MOD Scries, TRAN is an exclusive GC product . . . another quality reason AASA drpgmsed,
consists of 4 models tor 20, 45, 90 and for leadership in electronic chemicals for over 40 years. 2-Tube Kit
Suggested Net $2.50
_;u;avc:.x Always insist on [G&] - - -

«—-‘-‘«-—-"‘"" """%"’“"“ B .
you’ll get more for your money, every time!

GC ELECTRONICS 4
DIVISION OF HYDROMETALS, INC. i }
Gc MAIN PLANT: ROCKFORD.ILL.U.S.A ap

200 watts. Solid-state, all have automatic Giont New FREE (atolog!. _ .
output circuit protection (with indicator ELECTRONICS o©Only GC gives you everything in electronics

— .. has for almost 40 years. Match every
C 2 g > part and service need frem over 10,000
JANUARY 1969 83 quality items. Write for your copy today!

Circle 110 on reader service card
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‘“performance-Plus” Kits For Shop And

NEW
kit 1G-18 B
$6750 I g@‘%& @ﬁ'
wired IGW-18 | 898 g "3
e P B

$9950 =k

kit 1IM-18

$2850

wired IMW-18

kit 1M-28

$3650

-0 wired IMW-28
kit IM-38 $5695

$3950

wired IMW-38 ]

$5495 ksii;;;

$2495
kit IM-17
$2195
kit 1G-57

r“"‘““"?’&‘:"—'

PEETIIEE RS
$13500 g IR N
" nmmmmm{
‘o GeB G

wired IGW-57

kit 10-18

$8495

wired IOW-18

$13995

HEATHKIT I1G-18 Solid-State Sine-Square Wave Generator

A precision source of sine or square waves at a low kit price . . . that's the new solid-
state IG-18 from Heath. Delivers 5% accuracy thru the wide range of 1 Hz to 100 kHz.
The sine wave section features less than 0.1% distortion thru the audio range, 8 out-
put voltage ranges from 0.003 to 10V, switch-selected internal 600 ohm load or ex-
ternal load and metered output of both voltage & dB. The square wave section has a
50 nS rise time and three output voltage ranges from 0.1 to 10 V P-P. Both sine &
square waves are available simultancously and the frequency is switch-selected for con-
stant repeatability and fast operation. Circuit board construction makes the new
1G-18 casy to build . . . new Heathkit styling and engineering excellence make it casy
to use. Put the new 1G-18 on your bench now. 10 [bs.

HEATHKIT IM-18 VTVM

The new Heathkit 1M-18 continues the features that made the IM-I1 famous . . . 7
AC and 7 DC voltage ranges that measurc from 0-1500 volts full scale . . . 7 ohms
ranges for measurements from 0.1 ohm to 1000 megohms . . . the convenience of a
single probe . . . [1 megohm input impedance . .. + 1dB 25 Hz to I MHz response . . .
precision 17 resistors . . . DC polarity reversing position on the function switch . . .
RMS & P-P AC voltage and dB measurcment capability . . . precision 427, 200 uA
meter for extra sensitivity. In addition, the new IM-18 has 120 V. or 240 V. AC wiring
options, new Heathkit styling and a 3-wire line cord for safety. 5 1bs.

HEATHKIT IM-28 “Service Bench” VTVM

The new Heathkit IM-28 has the same performance specifications as the new IM-18
above, but it also has other features that put it in a class by itself, like a large, casy-to-
read 6” meter ... extra 1.5 & 5 volt AC ranges for additional accuracy . . . convenient
gimbal mounting . . . “*Sct and Forget™ calibration — all controls are adjustable from
the front panel with a screwdriver . . . smooth ten-turn vernier control of Zero and
Ohms Adjust for greater accuracy and casier sctting . . . 120/240 VAC wiring options
... safe 3-wire line cord. The new look of Heath instrumentation styling is evident too

Thandsome brown & beige color scheme, and new knobs that are casy to grip and
fast to read. 7 1bs.

HEATHKIT IM-38 Laboratory AC VTVM
For all around general service work, audio design or laboratory analysis, there isn't
a better value than the new Heathkit IM-38 AC VTVM. Here's why — 10 voltage
ranges measure from 0.01 to 300 volts RMS full scale . . . extended frequency response
of 10 Hz to 500 kHz at + 1 dB ... 10 megohm input on all ranges for higher accuracy
. wide —52 to +52 dB range . . . VU-type ballistic meter damping . .. very low
AC noise . . . 120 or 240 VAC wiring options and new Heathkit styling in sharp beige
& brown with an casy-to-grasp, casy-to-read knob. 5 Ibs.

HEATHKIT 1P-18 1-15 VDC Power Supply

If you work with transistors, this is the power supply for you. All solid-state circuitry
provides 1-15 VDC at up to 500 mA continuous. Features adjustable current limiting,
voltage regulation, floating output for cither + or — ground, AC or DC programming,
circuit board construction, and small, compact size. 110 or 220 VAC. § lbs.

HEATHKIT IT-18 In-Circuit Transistor Tester

In-Circuit transistor testers don't have to be expensive, and the 1T-18 is proof of that
... .tests DC Beta 2-1000, in or out-of-circuit . . . leakage Icbo and Iceo current 0-5000
uA out-of-circuit . . . identifies NPN or PNP devices . . . tests diodes in or out-of-circuit
for opens & shorts . . . identifies unknown diode leads . . . matches PMP & NPN
transistors. The IT-18 is completely portable runs on just one D ccli. Easy to
use too . . . rugged polypropylene case, attached 37 test leads, big 4%2” 200 uA meter,
all front panel controls, 10-turn calibrate control. 4 Ibs.

HEATHKIT IM-17 Solid-State Volt-Ohm Meter

Another very popular volt-ohmmeter from Heathkit engineering and it’s casy to see
why all solid-state circuitry . . . high impedance FET input, 11 megohms on DC,
| megohm on AC ... 4 AC voltage ranges . . . 4 DC voltage ranges . . . 4 ohm ranges
C. . 4%7 200 uA meter .. . 3 built-in test leads . . . DC polarity reversing switch . . .
zero-adjust & ohms-adjust controls . . . continuous 12-position tunction switch. And
that's not all the IM -17 is battery powered for complete portability and comes in a
rugged polypropylene case with built-in handle. Simple circuit board assembly. 4 Ibs.

HEATHKIT 1G-57 Solid-State Post Marker/Sweep Generator

The new 1G-57 plus a ‘scope is all you nced . . . no external sweep generator re-
quired. Switch sclection of any of 15 crystal-controlled marker frequencies (you can
view up to six different frequencies on one 'scope trace). Sclect the sweep range and
you are ready to instantly sce the results of any changes you make. Four markers
for setting color bandpass, one for TV sound, cight at 1F frequencics between 39.75
& 47.25 MHz plus picture and sound carrier markers for chanuels 4 & 10. Three
sweep oscillators produce the 5 most-used ranges . . . color bandpass, FM IF, color
& B&W IF and VHF channels 4 & 10. Save hundreds of dollars and put full align-
ment facilities in your shop too — order your 1G-57 now. 14 Ibs. Kit 1G-14, same
as 1G-57 w/o the sweep, 11 lbs. $99.95.

HEATHKIT 10-18 Wide-Band 5 ‘Scope

The New Heathkit 10-18 is destined to be the world’s most popular ’scope, just as
its predecessor, the 10-12 was. Features S MHz bandwidth, the famous Heath patented
sweep circuit — 10 Hz to 500 kHz in 5 ranges, two extra sweep positions which can
be presct to often-used rates, frequency compensated vertical attenuation, built-in
P-P calibration reference, Z-axis input, retrace blanking, wiring options for 120 or
240 VAC operation and new Heathkit styling in beige and brown. 24 [bs.
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Now There are 4 Heathkit Color TV's ...
All With 2-Year Picture Tube Warranty

NEW Deluxe 681 Color TV With Automatic Fine Tuning

The new Heathkit GR-681 is the most advanced color TV on the market. A strong kit GR-681
claim, but casy to prove. Compare the “6817 against cvery other TV there

isn't one available for any price that has all these features. Automatic Fine Tuning $49 9 95
on all 83 channcls . . . just push a button and the fuctory assembled solid-state

circuit takes over to automatically tune the best color picture in the industry. (less cabinet)
Push another front-pancl button and the VHF channel selector rotates until you
reach the desired station, automatically. Built-in cable-type remote control that
allows vou to turn the 6817 on and oft and change VHF channels without
moving from your chair. Or add the optional GRA-681-6 Wircless Remote
Control described below. A bridge-type low voltage power supply for superior
regulation; high & low AC taps are provided to insure that the picture trans-
mitted exactly fits the 6817 screen. Automatic degaussing, 2-speed transistor
UHF tuner, hi-fi sound output, two VHF antenna inputs . . . plus the built-in
self-servicing aids that are standard on all Heathkit color TV's but can’t be
bought on any other set for any price . . . plus all the features of the famous 2957
below. Conshare the 6817 against the others . . . and be convinced
GRA-295-4, Mediterranean cabinetshown............ . $119.50
Other cabinets from $62.95

Deluxe “295” Color TV... Model GR-295

Big, Bold, Beautiful . . . and packed with features. Top quality Amcerican brand
color tubce with 295 sq. in. viewing arca . . . new improved phosphors and low
voltage supply with boosted B + for brighter, livelier color . . . automatic de-
gaussing . . . exclusive Heath Magna-Shicld . . . Automatic Color Control &
Automatic Gain Control for color purity, and flutter-free pictures under all
conditions . . . preassembled [F strip with 3 stages instead of the usual two . . .
deluxe VHF tuner with “memory™ fine tuning . . . three-way installation will,
custom or iny of the beautiful Heath factory assembled cabinets. Add to that
the unique Heathkit self-servicing features like the built-in dot gencrator and
full color photos in the comprehensive manual that fet you set-up, converge and

kit (-R-295
now only

449%

(less cabinet)

kit GR-227

maintain the best color picture at all times, and can save you up to $200 over the now only
life of vour sct in service citlls. For the best color picture around, order your $ 95
©2957 now. 399
GRA-295-1, Walnutcabinetshown............................ $62.95 i
Other cabinets from $99.95 {less cabinet)

Deluxe 227" Color TV... Model GR-227

Flas samce high performance features and built-in servicing facilitics as the
GR-295, cxcept for 227 sq. inch viewing arca. The vertical swing-out chassis
makes for fast, casy servicing and installation. The dynamic convergence control
board can be placed so that it is casily accessible anytime you wish to "*touch-up™
the picture.

GRA-227-1, Wainut cabinetshown............................ $59.95
Mediterranean style also available at $99.50

Deluxe 180" Color TV... Model GR-180

Same hizh performance features and exclusive self-servicing tacilities as the
GR-29S except for 180 sq. inch viewing arca. Feature for feature the Heathkit
180 is your best buy in deluxe color TV viewing . . . tubes alone list for over
$245. For cxtra savings, cxtra beauty and convenience, add the table model
cabinet and mobite cart.

GRS-180-5, table model cabinetandcart................... ....$39.95 - :
Other cabinets from $24.95 @ s, /"D
.

Now, Wireless Remote Control For Heathkit Color TV's

kit GR-130
now only

349

{less cabir 21}

Control your Heathkit Color TV from your casy chair, turn it on and ofl, O .
. THE o~ . . h 0 New Wiralezs
change VHF channcls, volume, color and tint, all by sonic remote control. No TV Remots C: atrol
cables cluttering the room . . . the handheld transmitter is all clectronic, powered / For GR-295, G 227
by a small 9 v, battery, housed in o small, smartly styled beige plastic case. The % ] / &, GR:180
receiver contains an integrated circuit and a meter for adjustment case. Installa- % ‘/ s6995
tion is casy cven in older Heathkit color TV's thanks to circuit board wiring ) S New Wiralsss
harness construction. For greater TV enjoyment, order yours now. ] v R:;l,,m, f:-: strol
kit GRA-681-6, 7 Ibs., for Heathkit GR-681 Color TV's........ .$59.95 K For GR-HR
kit GRA-295-6, 9 Ibs., for Heathkit GR-295 & GR-25 TV's...... $69.95 -~ $5995
kit GRA-227-6, 9 Ibs,, for Heathkit GR-227 & GR-180TV's...... $69.95 L o ""||
N ————— _——— -' "" HEATHET ] |
NEW | HEATH COMPANY, Dept. 20-1 ‘
HEATHRIT 1869 | Benton Llart[a)or, MichigLan 49022 \
- L In Canada, Daystrom Ltd. =
: FREE ]969 CATALOG' | O Enclosed is § — _ plus shigping. ‘
Now with more kits, more color. | Please send model (s)
:;::I'y ggls)ﬂlirtess :gfs:l::ggﬁhvil:'ﬁh I Please send FREE Heathkit Catalog. _ s |
color TV, electromic organt slec. | Please send Credit Application. |
tric guitar & amplifier, amateur Name e Goe = |
radio, marine, educational, CB, | |
home & hobby. Mail coupon or | Address. — ~ - — P TL351
write Heath Company, Benton ) e
Harbor, Michigan 49022, | City - State___
b — — — _ _Puices & specificaions subject tc change without not:
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Schober Consolette
Organ

*Includes tinished walnut
[ console. (Only $716 if you build
| your own console.) Amplitier
i speaker system, optiona

accessories extra.

You couldn’t touch an organ like this in a store
for less than $1800—and there never has been
an organ of the Consolette Il's graceful small
size with 22 such pipelike, versatile voices, five-
octave big-organ keyboards, and 17 pedals! It
sings and schmaltzes for standards, pops, old-
time favorites, speaks with authority for hymns
and the lighter classics, all with a range of vari-
ety and satisfying authenticity you've never found
before in an instrument under church or theatre
size. If you've dreamed of an organ of your own,
to make your own beautiful music, even if your
home or budget is limited, you'll get more joy
from a Schober Consolette Il than any other
“home size” organ—kit or no kit.

You can learn to play it. And you can build it,
from Schober Kits, world famous for ease of as-
sembly without the slightest knowledge of elec-
‘ronics or music, for design and parts quality
‘om the ground up, and — above all — for the
‘hest praise from musicians everywhere.

right now for the full-color Schober catalog,
1ing specifications of all five Schober Or-
tels, beginning at $599.50. No charge, no
1, If you like music, you owe yourself a
i~gan!
|

e

|3
|1 O
I

P/ QOrgan Corp., Dept. RE-62 1
]
I 0 Enct Schober Organ Catalog and |
|
]

f ‘treet, New York, N.Y. 10023
Tec

I recmdnplc" record.
] find $1.00 for 12-inch L.P.
| NAME Organ music.

———

| crry
-

l

I ap |
DRESS__

' |

|

e

r R ZIP______
Circle 115 op, !

R |

rvice card

NEW
LITERATURE

All booklets, catalogs, charts, data
sheets and other literature listed here
with a Reader Service number are
free for the asking. Turn to the
Reader Service Card facing page 78
and circle the numbers of the items
vou want. Then detach and mail the
card. No postage required!

1969 CONSOLE HANDBOOK. “Ar Home with
Stereo.” 20 pages. fully illustrates the new line
of Scott stereo consoles in decorator-stvled room
settings. Included are many informative features
on hi fi, choosing the correct model for individual
room decor and complete explanations in non-
technical terms.—H. H. Scott Inc.

Circle 59 on reader service card

PRECISION TOOLS for electronics. telecom-
munications and industry are illustrated in de-
tailed drawings with dimensions and specifications
in Catalog No. 2004, 24 pages. Over 500 various
spring adjusters. gauges. burnishers and miscella-
neous hand tools are described. A convenient
metric-to-inches  conversion  chart  included.—
Jonard Industries Corp.

Circle 60 on reader service card

PRECISION VOLTMETERS, 16 pages with 18
questions and answers on yoltage measurement
as well as the difference between digital and dif-
ferential voltmeters, speed of measurement. the
relationship between accuracy and resolution, ac
measurements  and  specmanship.—John  Fluke
Mfg. Co.

Circle 61 on reader service card

ANTENNAS AND PREAMPLIFIERS. Form
Nos. 836 and 913 describe antennas in the Chan-
nel-Spanner Sceries, 82 channels, ubf/vhl{/FM, for
suburban to medium fringe areas. Form 928
features the Colorstar Scries. for color TV in
the medium and extreme fringe arcas. Specs and
price list of five models of Level-line preamplifiers
are available in a 1-page citalog.—Antennacraft
Co.

Circle 62 on reader service card

SPEAKER SYSTEMS of exceptionally smooth
overall frequency response and very low bass
distortion are featured in 4-page Form No. HK-
033-C. Two models: NK-40. 50 watts with impe-
dance of 4 ohms, and HK-20, 35 watts. § ohms.
Dimensions and prices are listed—Harman-Kar-
don

Circle 63 on reader service card

HI-FI EQUIPMENT designed to produce the
finest sound reproduction are featured with specs
in a d4-page short-form catalog. Stereo power
amplifiers from 70-200 watts include AModels 350,
RO AMRM. 35 MRAM and 911 as well as preamp
Moaodels CC-1, CC-2 and CC-50S. —C, M Labora-
tories

Circle 64 on reader service card

TV-FM ANTENNAS to fit any requirements in
any geographical location, from fringe to urban,
with special emphasis on full-frequency focus
are described with color diagrams in 12-page
brochure A-109-81.3, Construction and compo-
nent parts are briefly outlined and illustrated.
Prices listed.—Sylvania Electronic Products Inc.

Circle 65 on reader service card

Write direct to the manufacturers for in-
formation on items listed below:

1969 CATALOG. FR-69, 304 pages. a buyers
guide of all major GC products, lists a com-
plete selection of electronic components.  test
leads, chemicals, tools. TV hardware, antennas
ct¢. Numerical and alphabetical indexes pro-
vide casy reference.—GC  Electronics, 400 S,
Wyman St, Rockford, 1. 61101 R-E
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JAMES WONG--Research E ngineer
Hesid Engineering College Gradusts

or IN-CLASS INSTRUCTION!

In electronics, it's the training that
makes the difference. Employers
require well-trained men and the
first thing checked is where you
gained your knowledge.

HEALD GRADUATES have many job
offers with starting salaries often in ex-
cess of $10,000 per year. AND advance-
ment is rapid.

GET STARTED NOW. Be a

DRAFTSMAN—12 months
TECHNICIAN—15 months
ENGINEER (B.S. Deg.)—36 months
ARCHITECT (B.S. Deg.)—42 months
YOU are eligible for HEALD ENGI-

NEERING COLLEGE if you have a high
school education or the equivalent.

Increased income starts with success-—
success starts with your move to Heald.
Send now for FREE brochures with
more information on Heald in San Fran-
cisco and your future in Engineering.

FREE LIFETIME PLACEMENT SERVICE
VETERAN APPROYVED
S0y

(4]} ¥4 WRITE TODAY FOR DETAILS

( h
There's no substitute
for SUCCESS. . ._

- 9( Lneq

HERLD Engineering College

1215 Van Ness Ave., San Francisco, California 94109

Please send me information about:
ARCHITECTURE O
ENGINEERING: Civil[d Electrical 0
Electronic[] Mechanical ]
TECHNOLOGY: Electronic Engineering
Technician (FCC) (]
Radio Television Technician (FCC) O
DRAFTING: Mechanical ) Etectrical 3
Structural [J
| am interested in Day[J Evening[d courses
Also send an application.[]

RAME AGE ———

ADORESS

ciy

STATE

Circle 116 on reader service card
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) fill this card cut!

0 PLEASE PRINT

Middle

ADDRESS

STATE ZIiF

MAIL IT Naw! §

é /
yg J o ELEC-RONICS
' O, FLL Y

AULLIED
1969
CATALOG

WORLD’S LARGEST SELECTIONE. S ‘\TISFACT ON
GUARANTEED OR YOUR MORWE ¢ BACK

o
S“\;‘ﬁ.“
GuRAVTEED b
YouR NOAEY B
g PAGE 480

. fill this card »ut!

PLEASE PRINT

Middle

ADDRESS

New 1969 Allied Catalog  PEEE—

Brand new! Fresh off the presst Allied's 1969 Catalog... 536
fascinating pages jam-packed with the very latest in Hi Fi, Tape
Recorders, CB, Kits, Radios, Tools, Electronic Parts, Books. Probably
nowhere else on earth will you find such a complete selection of
everything in electronics. .. and virtually all new as tomorrowl!
Literally thousands of items ... many of them never shown be“ore.
Allied’s all new 1969 Catalog makes wonderful reading ... and

/ )

& AL A ﬁ/ ELECITRONICS
/ “ 7 FOR EVERYONE 1952
' U g - -

ALLIED
1969
CATALOG

it's yours absolutely FREE! Tear off the card ... mail it in today ...
and we'll rush you your own personal copy of the newest and
most complete book of what's new in electronics.. .. Allied's 1969
Catalog!

NO MONEY DOWN—24 MONTHS TO PAY!
Low Monthly Payments to fit your budget.

WORLD'S LARGEST SELECTIONS EATISFACTION
GUARANTEED OR YOUR MCNEY BACK

DO A FRIEND A FAVOR—give him this card to send for his FREE ALLIED CATALOG
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Why Buy by Mail from
ALLIED?

\ Because you buy from the
\ ! most unique store in the world!

Alll[” § M= ‘“,, ' Why do hundreds of thousands of people... electronics

experimenters, music lovers, engineers, Amateur operators, pro-

CATALOG "'ﬁ fessional radio-TV servicemen, kit builders, hobbyists, hi-fi fans,
Z f?.‘;:u

and just plain “bargain-hunters”. .. order tens of millions of
dollars worth of merchandise-by-mail from ALLIED each year?

Variety, selection, price, and quality-testing are the an-
swers! If we can satisfy the experts...we can satisfy you! Our
continuous program of quality-testing assures you that every-
thing you buy meets the highest standards. And nowhere else
on the face of the earth are so many famous brands (and so
many different models of every brand), gathered together to
choose from. When it comes to parts that both beginners and
experts need...ALLIED is the one source that has them a//.

86¢t X098 "O'd
‘0Ol

oliavy aiimyv

Thousands and thousands of items to choose from. ..
and you'll like shopping from ALLIED because you do it in your
easy chair. Our entire stock is spread before you, as it could
never be in a conventional store. It takes ALLIED over 500,000
square feet of floor-space (with merchandise stacked to the
ceiling!), to keep on hand all the items you hold in one hand
when you pick up an ALLIED catalog.

08909 SIONITII ‘O9VDIHD

You never had shopping so good, as when you do 1t at
home with this famous book to guide you. No clerk, no expert,
nc salesman in all the world could begin to supply you with the
wealth of facts, the exact specifications, the comparable data—
all at your fingertips in this popular book. Almost anything you
may want or need or have an interest in...is pictured, priced,
and described in detail. You'll discover things you never knew
existed. You'll find bargains unmatched anywhere else you may
shop. You'll revel in choices, varieties, and selections beyond
imagination. You'll find a whole new way to buy both the com-
monplace and the rare, the inexpensive and the luxurious.

Best of all—with an ALLIED Credit Fund Account, you pay

Alll[ﬂ ’ %l 1 no money down, and take up to 2 years to pay!
® .

CATALOG § ﬁ'“ Shop Where the Experts Buy—
' Choose from the Biggest and

0 9 = | -

2P Most Fabulous Selection Ever

o - ™

§ g = Gathered Together:

]
v

ol s STEREO HI-FI FM, AM & VHF TOOLS &

= e RADIOS HARDWARE

Z o % & HOBBY KITS PORTABLE BOOKS

g > TAPE RECORDERS T SES CAMERAS

= o AND TAPES AMATEUR GEAR NEEDHES

o - CITIZENS BAND INTERCOMS TGS

@ 0O EQUIPMENT P.A. EQUIPMENT

o A MICROPHONES.
WALKIE-TALKIES TEST EQUIPMENT
SR e INTEGRATED
RECEIVERS ARNENNES CIRCUITS

TUBES AND WIRE &

PHONOGRAPHS TRANSISTORS CABLE
SPEAKERS AUTOMOTIVE PARTS AND
RECORD CHANGERS ELECTRONICS BATTERIES

WW.americanradiohistorv.com
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TECHNOTE

DYNACO SCA-35 AMPLIFIER
For owners who want some high-frequency boost along
with the bass boost provided by the loudness switch, I sug-
gest they try the following modification adapted from the
Scott model 299.

FROM
10 @ PEC 555022 FILTER
ADDED CAPS
05 400V OR MORE
1 .

= — =y
- L] L 100pF
ORIGINAL [ J

7 T

PART &
POSITION —
VOLUME =— »LOUDNESS
+13db @ 20 Hz e l\./gLLJlL)JhbJAEESS
5;db s +8db @ 20 Kiz)

N it Va
S ~

20Hz 100 IkHz 10 20 kHz

The dpdt vOLUME-LOUDNESS has one unused leg in
cach channel. The diagram (one channel) shows how ca-
pacitors are added. 1 feel that the modification more closely
compensates for normal losses at low volume levels. The
graph shows the circuit response. There is a slight rise (3
to 5 dB) at 20 Hz with the switch in the volume position.
—Joseph A. Kaujman R-E

\DEAL GIFT

(HAND-SIZED)

Gas Welding
Torch

5000° Pinpoint p
Flame Welds, f
Brazes, Solders /

(Self Contained.
No wires or
connections needed.}

Ideal for workshop, electrical /
electronic repair, labwork, miniature

gasblowing, wiring, jewelry making.
FREE LITERATURE

MICROFLAME, INC.

Division of Printed Circuits, Inc.
7800 Computer Avenue, Dept. 000
Minneapolis, Minnesota 55424
Area 612 - 927-5681

Circle 117 on reader’s service card

INSTRUMENTS IN ON[E

¢ Qut-of-Circuit
Transistor Analyzer
|® Dynamic In-Circuit
I© Transistor & Radio Tecste
e Signal Generator

Transistor Analyzer wos 12

Factory Wired & Tested — $19.50
¢ Easy-to-Assemble Kit — $13.50

YOU DON’T NEED A BENCH FULL OF EQUIPMENT TO TEST JRANSISTOR RADIGS! All the
facilities you need to check the transistors themselves — and the radios or ¢lter cir-
cuits in which they are used — have been ingeniously engineered into thz ¢:mpact,
6-inch high case of the Model 212. It’s the transistor radio troubleshooter will: all the
features found only in more expensive units. Find defective transistors znd circuit
troubles speedily with a single, streamlined instrument instead of am e zborate
hook-up.

Features: |
Checks all transistor types — high or low | |
power. Checks DC current gain (beta) to I Send me FREE catalog of the coridlete
200 in 3 ranges. Checks leakage. Uni- | value-packed EMC line, and naire of
versal test socket accepts different base | local distributor, |
configurations. 1dentifies unknown tran- |
sistors as NPN or PNP. | NAME RE-1 |
Dynamic test for all transistors as signal |
amplifiers (oscillator check), in or out of | ADDRESS — & |
circuit. Develops test signal for AF, IF, |

or RF circuits. Signal traces all circuits. | CITY ZONE STATI: |
[

EMC, 625 Broadway, New York 12 N.Y. |

Checks condition of diodes. Measures
battery or other transistor-circuit power-
supply voltages on 12-volt scale. No ex-
ternal power source needed. Measures
circuit drain or other DC currents to 80
milliamperes. Supplied with three exter-
nal leads for in-circuit testing and a
pair of test leads for measuring voltage
and current. Comes complete with
instruction manual and transistor listing.

ELECTRONIC MEASUREMENTS CHRP,
625 Broadway, New York 12, Ney York

Export: Pan-Mar Corp., 1270 B"na

GIANT 199
RADIO-TV
ELECTRONICS
CATALOG

228 GIANT VALUE-
PACKED PAGEX

YOUR BUYING GUIDE FQR

TV's, Radios, Recorders, Ptanos,
Amateur and CB equipmert, elec-
tronic parts, tubes and test :guip-
ment plus featuring B-A's
famous bargain packed secton!

WRITE FOR YOUR FREE CATALOG TODAY?
L& B B 8§ 8 ;I i

BURSTEIN-APPLEBEE CO., Dept. RE-A
3199 MERCIER ST., KANSAS CITY, MO. 6:z111

Name ——

Address =
I City, e
Zip Code,

State _’
~ N B N N § N I ]
Circle 119 on reader’s service card
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give ybur

COLOR-TV &
HI-FI STERED

heat problems

Iy
install a DELWYN

Gigren for.

Everyday, everywhere, fans are at work cooling billions of dollars worth of
electronic equipment in computers, missile and airborne electronics. Now,
you can have this same kind of proven protection in your home electronic
equipment. You need never miss your favorite TV program or the music
you want because of heat-caused part failures.

Quickly and easily installed, no extra hardware needed, the Delwyn Whisper
Fan keeps a steady stream of fresh cool air circulating over all heat gener-
ating components.

Use a Delwyn Whisper Fan in your Color-TV, Hi-Fi Stereo, electronic organ,
tape recorder and other home electronic equipment. Guard against costly
repair bills — add years of service-free life to your home entertainment
equipment.

See your local dealer for a convincing demonstration. The Delwyn Whisper
Fan is aerodynamically designed by Rotron, the world’s leading supplier of
cooling devices for electronic equipment.

™
Box 195 B, Route 28
D E LWYN Ki:gston, Nevquzrk 12401

Circle 120 on reader’s service card

$14.85

complete

Service
Clinic

SERVICE EDITOR

Drive “Slipping’’, CTCS Color TV

Inan RCA CTCS5 color TV chassis,
I get about 18 KV when the set is turned
on. After about 2 minutes, my grid
drive, on the 6CBS horizontal output
tube, is —34 volts, after 5 minutes it's
down to =28, and about 10 minutes
later, it'’s zero and the 6CBS plates are
red-hot.

Another technician has replaced al-
most everything on the output side of
the 6CBS tryving to fix this. The wave-

A

form on the 6CBS5 grid looks at first like
(a). then in 5 minutes like (b) and then
like (c). What do you think this is?>—R.
B., Los Angeles, Calif.

This looks more like horizontal
oscillator trouble! You can see from
the flattening of the drive waveform
that something is happening in that grid
circuit. Several possibilities: First. check
out that horizontal oscillator all the way

B

through. To make sure, you could kill
the oscillator, and substitute a drive
signal from a working TV set, feeding it
directly to the 6CBS5 grid through a small
blocking capacitor. (Many 90° and 110°
black-and-white sets have high grid-drive
voltages, and will give you plenty of
drive—at least enough to help you de-
cide whether this is a drive problem or
something else.)

WWW. ameLticankadinohistorv.com
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c

The trouble might be gas or grid
cmission in the 6CBS5 itself, or a slight
leakage in onc of the capacitors in the
grid circuit. or a drifting resistor. Note
the flattening of the tops of the wave;
this means that something is not letting
this signal reach normal peak amplitude.

Floating Bar in Raster and Picture

We have several sets, mostly color,
and the same problem shows up on all
of them. It's a light-colored horizontal
har, wider than a blanking bar, that
floats slowly up the screen without seem-
ing to affect the picture. Colors seem to
shift slightly as the bar goes past them.
Since these are all in the same building.
it may be something in the wiring. What
do you think?—R_. F., Baltimore, Md.

1 have a deep suspicion, although
you didn’t mention it, that these sets
are all on a master antenna system! If
so. and the symptom is common to all
of them. 1'd go through some of the line
and distribution amplifiers and look for
one with a very poor power supply fil-
ter!

This has happened in several in-
stances on community antenna systems,
and the cure is the same: better filtering
in the broad-band rf line amplifiers.
Hum here will cause the B+voltage on
the tubes to change at a 120-cycle rate
and give you a sort of AM on the rf
signal. Some of the smaller amplifiers
use resistors in the B+ instead of a
choke. Replacing them with a small
choke seems to stop the bars every
time. (You can tell which amplifier to
check first by checking to see which sets
in the building are atfected and follow-
ing the signal distribution lines back to-
ward the amplifiers and antennas.) R-E

This column is for your service
problems—TYV, radio, audio or gen-
cral and industrial electronics. We
answer all questions individually by
mail, free of charge, and the more in-
teresting ones will be printed here.

If youre really stuck, write us.
We'll do our best to help you. Don't
forget to enclose a stamped, self-ad-
dressed envelope. Write: Service Edi-
tor, Radio-Electronies, 200 Park Ave.
South, New York 10003.

JANUARY 1969 93
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NEW FIELD EFFECT MULTIMETER

Here is the revolutionary new approach to circuit testing, the solid
state Sencore FIELD EFFECT METER. This FE14 cornbines the
advantages of a VTVM and the portability and versatility of a VOM
into a single low-cost instrument. This is all made poss ble by the
use of the new space age field effect transistor that is instant in
action but operates like a vacuum tube in loading chaiacteristics.
Compare the features of the FIELD EFFECT METER to your VTIVM
or VOM.

Minimum circuit loading — 15 megohm input impedance on DC is better than a
VIVM and up to 750 times better than a 20,000 ohm per volt VOM -- 10 megohm
input impedance on AC is 20 times better than a standard VTVN.  The FIELD
EFFECT METER is constant on all ranges, not like a VOM that chiinges loading
with each range.

Seven AC peak-to-peak ranges with frequency response to 10MH:: Seven zero
center scales down to 0.5 voll. Five ohmeter ranges to 1000 megohrr 3. DC current
measurements to 1 ampere. Full meter and circuit protection. Mirrored scale.
Low current drain on batteries — less than 2 milliamps. Built-in hattery check.
Unbreakable all-steel vinyl clad case. Optional Hi-Voltage probe adds 3KV,
10KV and 30KV ranges with minimum circuit loading for greatest a«:curacy in the
industry. .. $9.95.

Only Sencore offers the FIELD EFFECT METER.
Ask for it by name at your distributor.

only $6 g. g 5 (less batteries)

Tar
('’ S ENCORE =
c‘z/ ke NO. 1 MANUFACTURER OF ELECTRONIC MAINTENANCE EQUIPMEN T
l"\_,lJ 426 SOUTH WESTGATE DRIVE, ADDISON, ILLINOIS 60101

Circle 121 on reader’s service card
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Electronic c hemical COrp.

813 Communipaw Ave. / Jersey City, N. J. 07304

More and More Servicemen Say:
“We've tried cheaper
substitutes . .. now
WE'RE BACK TO
DEPENDABLE, RELIABLE

“Noise

World's No. 1 TRUSTED NAME BRAND
® VOLUME CONTROL & CONTACT RESTORER
® TUNER-TONIC with PERMA-FILM

® EC-44 FOR ELECTRICAL CONTACTS

® TAPE-RECO HEAD CLEANER

® FRIGID-AIR CIRCUIT COOLER

All Guaranteed Non-Flammable,
No Carbon Tet, Non-Toxic, Non-
Drift Tuner Cleaner And Guaran-
teed Not To Affect Plastics.

The Only Brand Perfect For
Color TV and Black & White
FREE extender assembly for pin-

point application supplied with
ALL NO-NOISE PRODUCTS.

Circle 122 on reader’s service card

NEW TUBES AND
SEMICONDUCTORS

IC POWER AMPLIFIER

Designed for power amplifier ap-
plications from dc to 30 kHz, the
NS7634 can be used either as a single-
ended class-A amplifier or, by using a
pair, in class-B service. It uses thick-
film resistors and silicon transistors
on a ceramic substrate and is mounted
on an integral heat sink. Over 3 watts
of audio can be obtained in class-A
operation and up to 15 watts per pair
in class B.

The schematic and basing dia-
grams and the circuit of a 2-watt am-
plifier are shown. For 2 watts, the
output supply voltage is 24, and the
primary impedance of the power
transformer is 120 ohms. Typical
characteristics are: Output current 300
mA, bias supply current (current to
input stages) 5 mA, input resistance
10,000 ohms, transconductance 0.5
mhos, input voltage for maximum out-
put swing 0.35 V rms, frequency re-
sponse (power output 3 dB down)
35 kHz.

Full specifications and application
notes can be obtained from National
Semiconductor Corp., Santa Clara,
Calif.

Vee

+ — 0
470pF=
1 10K
O AAA—
INPUT QUTPUT

CURRENT
CONTROL

e
el 19

JULAdLL ToP

|l|
! mr
5432 v
CURRENT/7 \ INPUT
GND

CONTROL
OUTPUT
cc
+12V ?+12VTO+30V
n  SPKR
3 ™
0uF | 4
"W
INPUT 5
A i
NS7634 12 FEEDBACK
IF -
DESIRED

CALLING ALL SMART BUYERS

FREE $1 BUY WITH EVERY 10 YOU ORDER %5

Oo0o0o0oooooo o o

IMMEDIATE DELIVERY . . . Scientific light packing for safe delivery at minimum cost.
HANDY WAY TO ORDER: Pencil mark or write amounts wanted in each box, place letter
f in box for Free $1 BUY. Enciose with check or money order, add extra for shipping.
Tearsheets will be returned as packing slips in your order, plus lists of new offers.

Please specify refund on shipping overpayment desired:
BROOKS RADIO & TV CORP., 487 Columbus Ave., New York, N. Y. 10024
94

AMPLIFIER 110v AC-DC, 5 Watt |
Wired — PPhona. Comb. Intercom. $3 D
ete. needs 3-12AX7. 2-50L6-as is
NYLON PRINTED CIRCUIT TOOL

For Lead Hending & Dressing, will 51
not seratch Boards . ... .. ...

50 — ASST. DISC CERAMIC 51
CONDENSERS popular numbers .

100 — ASST. MICA CONDEN- $1
SERS =ome in 5% ............

2 — POWER TRANSISTORS Ie- 51.

place 2N155, 2N176. 2N30L. ete.

)
4
U
U
U

HYTRON POWER TRANSISTOR $1

1.V, replaces DSH0I, 2N173, ete.

10 — SPEAKER PLUG SETS 51

deluxe wype. 2 conducior . ...e. . D

10 SETS — DELUXE PLUGS & 51
JACKS asst. for many purposvs . . ‘[_:'

10 — SETS PHONO PLUGS & 31
PIN JACKS RCA type .........

10 — SURE-GRIP ALLIGATOR $1
CLIPS 27 plated .. ... .. ......

50 — ASSORTED PRINTED CIR- 51 [:l
CUIT SOCKETS best types .....

100 — STRIPS ASSORTED SPA- 51 [:l
GHETT} hanay sizes ...........

UNIVERSAL 4” PM SPEAKER 79¢D

Alnico 5 magnet, quality tone ..

FREE GIFT WITH EVERY ORDER

100—ASST V4 WATT RESISTORS $1H:|

TRANSISTOR RADIO asst type 51.50'

MARKET SCOOP COLUMN

stand. choiee chmages, seme in 5%% good, bad, broken. as-is, potluck
8 1 TAPE RECORDER — assorted types 12" OXFORD SPEAKER. Tor §
I i U L 0 51][3 B ol et e o SB[ )] [uaiity .- - lenge ughiaf Hvles 4
100 — ASST. TUBULAR CON. 10” PHILCO SPEAKER .69
70,7 Asst 1 warr sesisrons 53 () gt S JURIARGCON S1 10 NSO SPEAKR,,,, 92
TV TUNERS asst. all new standard § 8"—ECONOMY OXFORD
5 — ASST 2 WATT RESISTORS $ AL . ] AU LU
i"!:md. choice ohmages, some in 5% 1 [:I mikes, less Tubes .......cv.es 1 §P1E5AK’\E5’ cfp. “.""."‘)‘ 44444444 $1.69
TV TUNERS asst. all new standard $
50 — PRECISION RESISTORS S1 D muakes, including Tunes ........ 3 D MOTOROLA PWR TRANSFORM $1
asst. list-price $50 less 980 ... 32 TEST PROD WIRE 110v, CT 150/150v, 6.3v ......
20 — ASSORTED WIREWOUND 51 D Aéluse quality, red or black .. .. 51 D 10 — TRANSFORMERS assorted 51
RESISTORS, 5. 10, 20 watt ..... Audio Outputs. Chokes. 1. F, 's, cte.
HEARING AID AMPLIFIER H
3 i . i 10 — ASST. RADIO & TV TUBES
2p§1~T?§D%LEDE¥-"EyDE—,§ Bl 51 D ok 6 ZREEE ATE.Y0, (RO ) 52 1 D Every Tube a good number ... ... s1
st R 50 — #3AG FUSES !
10—ASSORTED SLIDE SWITCHES 51 D 7 L e Ly e i L) V"ﬁ”‘AﬁM‘P ‘‘‘‘ 51 D ls;g: TMA”?‘SO\I‘IIE‘P eIﬁAES.‘ST.ORS 51
SPST. SPDT, DPDT. ete. ..o nna-
[:I 10 — STANDARD TRANSISTOR 51 20—ELECTROLYTIC CONDENSRS $1
$15.00 TELEVISION PARTS 51 NEN & PNI' 2N404. 2N41.1. ete. .. [:I Fine asst.-lon numerous {0 mention
o POT'’ best buy ever .....

JACK (] 10-ASSORTED DIODE CRYSTALS §9 20 — ASST. VOLUME CONTROLS $9
7 — TV ELECTROLYTIC CON- 51 IN34. IN48. INGO., ING4, cte. .. D All desirable gOod LYPES .« envvsn. s
DENSERS desirable pes ... [] $4 ELECTRIC FOOT SWITCH $q [[] 100 — RADIO & TV SOCKETS  $q
15 — ASST. ROTARY SWIiTCHES $1 deluxe type for any equipment ... Asst. — Lo nUMEroUs 1o mention .
all popular types $20 value ..... D gIECrERANSISTOR RADIO EAR- 51 [:I 100 — RADIO & TV KNOBS $1

§ wired complete with plug Asst. — touv numerocus to mention
3 — TOP BRAND 35W4 TUBES §
1 [:I 1-5Q. YARD GRILLE CLOTH 52 [:I 25 — 3900-OHM-7w RESISTOR $1

METER SENTRY—_SOLID STATE most pupular brown & gold design 10% Corning glass .. ... . ...,

Protects meter movements up o 99é D $20—SHURE M-7D DIAMOND $3 20 — .47-600V CONDENSERS §

25 amps surge NEEDLE exact replacement .. va.. D White Ceramic C.D.-American ,.. 1

WWW . americanradiohistorv.com

Cost of

goods . ... .00 .o
Shipping

estimated .....c.p0n
TOTAL

{0 CHECK [ POSTAGE STAMPS [0 MERCHANDISE (our choice) with advantage to customer

212-874 5600
TELEPHONE
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COMPLEMENTARY POWER
TRANSISTORS

The 2N5190 through 2N5195
make up a serics of 40-80-volt, 40-
watt, 4-ampere silicon power transistors
for power amplifier and switching cir-
cuits. The 2N5190 through 2N5192
are npn's and the 2N5193 through
INS195 are pnp’s. Each of these Moto-
rola transistors has its complementary
in the series. Power dissipation is 40
watts at 25°C and must be derated
320 mW/°C above 25°C. Junction
and storage temperaturc range is
—65°C to +150°C. Other pertinent
characteristics of these complemen-
tary pairs are:

Maximum 2N5190 2N5191 2N5192
ratings  2N5193 2N5194 2N35195
Vero 40 Vdc 60 Vdc 80 Vdc
Vi 40 Vdc 60 Vdc 80 Vdc
I 4 amp 4 amp 4 amp
I I amp | amp | amp
Tego I mA 1T mA | mA
I(‘E()
(Te =125°C)
2mA 2 mA 2 mA
Iewo 100 pA 100 pA 100 pA
hys. min/max
I, = 1.5amp
25/100 25/100 20/80
V(}E = 2 A% R'E

Why Do
You Read
So Slowly?

A noted publisher in Chicago reports
there is a simple technique of rapid
reading which should enable you to
increase vour reading speed and yet
retain much more. Most people do
not realize how much they could in-
crease their pleasure, success and in-
come by reading faster and more ac-
curately.

According to the publisher, any-
one, regardless of his present reading
skill, can use this simple technique to
improve his reading ability to a re-
markable degree. Whether reading
stories, books, technical matter, it
becomes possible to read sentences at
a glance and entire pages in seconds
with this method.

To acquaint the readers of this
publication with the easy-to-follow
rules for developing rapid reading
skill, the company has printed full
details of its interesting self-training
methods in a new booklet, “How to
Read Faster and Retain More” mailed
free to anyvone who requests it. No
obligation. Send your name, address,
and zip code to: Reading, 835 Diver-
sey Parkway, Dept. 684-011, Chicago,
I11. 60614. A postcard will do.

Circle 126 on reader’s service card

Enjoy Relaxing
Background My

at Home with
NO COMMERC

Our SCA-1 Decoder makes rossible the
reception of this “private” musical pro-
gramming. transmitted by nearly 400 FM
stations around the country. Your FM tuner
or receiver can recover this “hicden”™ music
with the simple addition of an SCA-1
Decoder.

Hook-up takes minutes . . . full astructions
supplied with each unit. SCs-1 is self
powered . . . uses exclusive, nev solid-state
circuity (3-FET’s, 2-1C’s, 3-NPM’s). Works
with any quality FM tuner or receiver.

Same unit that appearec as Con-
struction Project in AUDID, Oct. 68

If you'd rather buy than build from scratch
. send check or m.o. for either.

SCA-1 (Wired, ready to us:) $64.50
SCA-1K (Kit, all needed part;) $49.95
PC Board, Wired, less power suply $49.95
Etched, drilled p.c. board plus re print of full

construction plans. $10.00.
One year parts guaranie:
Free brochure & local SCA station list
upon request.

SCA Services Co.
Box 601 Port Washington, N. Y. 11050
Circle 123 on reader's service card

CANADIANS: Ordering is easy — we do the paperwork — try o small order

. . p— " computor | 22 - 225 .5 a5 77— 2400° ... ....$1.59
Integrated Circuits = - IBM Scctions 3¢ . o925 .. a7 || 7v-36000 . ... 278
- v J 8 assorted Units we " " CASSETTE ©¢ nutes g9
- 5 3 - 300 .. .24 .
Ai PI‘ICES YOU cun Aﬂord T - g ls:aded (:rwl;zl ovl:: o & (o S CASSETTE 90 rinutes 1,54
5 ; e 150 valuable parts, A &
Motorola HepKit Includes ALL FIVE JUST - et o P 57— 600’ .. .52 CASSETTE 120 71 nutes 1,97
. — . °-
® One J-K Flip Flop $3 95 = Condensers, Resist- 5 — 900’ .. .67
ors, Heat Sinks, Dl. " , 2V2"' TAPE REElI .,.. .04
® One Dual Buffer ALSO Tips On Using 1.C.5. ; ﬁ g odes, Ete. 5 —1200".. .86 3" TAPE REEl .... .05
ncluding an Integrated st . v —=1800° .. 1.29 o
o One 4-Input Gate Circuit Cross Reference . 8 for 51 5,, , 9 3,',/‘ TAPE REEl .... .06
Guide & 8 1.C. Project Cir. i 100 f 510 7 — 1200’ .. .6 5 TAPE REEI. .... .12
® Two Dual 2-Input Gates cuits e or 7" —1800" .. .99 7' TAPE REEl .... .14

——SHANNON MYLAR RECORDING TAPE—

not oil. but a wealth of Electronie
Items—Muoney-Hack-guarantee

300 — ASSORTED HEX NUTS
2/56, 4/40, 5/40, G, 32, /32 ..

best types and sizes oo

and 150—8/32 HEX NUTS .- - -.

Ooooooddoooo o

METS best sizes ..........ouo-

JANUARY 1969

12HAG,

BONANZA ""JACKPOT" not gold, $ D ALL AMERICAN TUBE KIT
5 35W4A—total list $9.70 ........

51 D 2—G.E. PIECES OF EQUIPMENT $1

stacked with over 200 useful parts

250 — ASST. SOLDERING LUGS 51 D 50 — ASSORTED MYLAR CON- 51
DENSERS popular selected types .

4 — 50° HANKS HOOK-UP WIRE §
150 — ASST. 8/32 SCREWS 51 D assorted eolofs ... 1 E 3—ELECTROLYTIC CONDENSERS 51

D 100" — SPOOL SPEAKER WIRE

2 cond., mini zip, clear, 101 uses 1

5—BATTERIES (Transistor) similar 216 $1
D 100—ASSORTED RUBBER GROM- $1\D UNIVERSAL 512" PM SPEAKER 31 D 4 — TV ALIGNMENT TOOLS

Alnico 5 magnet, quality tone ..

12HES. 12AV6,  50CH,

Long shank . . .

_ 3 — TOP BRAND SILICON REC- ) List frce $13.90
?ii?wl xﬁ;?\f;l:ar &I‘(?‘C?R“SCREWS 80 s1- D TIFIERS 1 amp. 1000 PIV N ----- 51 25 — INSTRUMENT POINTER $1 istpriee §
0 ASST PILOT I.IGHTS s D KNOBS selected popular types . . . Your 1 rice 33
g?:(:lEVTIS ;iST#NSE.L-F TAPPING 51 D #44, 17, 51, etee .o 1 1 — LB spegol RO?IN-CORE 31 = 1067 of in lots of 3
SOLDER 10 top quality .....
50 —ASSORTED #3AG FUSES $
150 — ASST. 6/32 CREWS sq O P R e 1 rweezer: — stimess sl — 45 g . v
and 150 6/32 HEX NUTS - 1 prpular ampere paiings D Made in Switzerland—For fine work 1 D fl(,]ronllrxlgfs.l{ffﬁgN A‘.C,?,EEQ . s3

most popular nbmber 50/ 30—150v

most useful assortment

Circle 124 on reader’s service card
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RECORDING TAPE SPLICER 51.49 RCA 110° FLYBACK TR.:NSFORMER

sz‘D handy. aecurate. compact

40 — ASSORTED TV KNOBS $1

all standard types. $20 value .. ..

D 25 — VERT. LINEARITY KNOBS 51
| e

hest asst.

50 — ASST. TERMINAL STRIPS 51 ;

\D all types, 1-lag to 6-lug

UNIVERSAL MICROPHONE

D CHAPT ZU DI MITZIA "JACK 51
POT’’ DLwuble your money back if

We »ciowad the Market

Latest tyre standard
for all 110° TV's
RCA's d:aign of large

Coil proiuces 18BKV—
| assuring adequate width
Incl Schomatic Diagram
3! applicatl 11 for any TV

D "COMBINATION SI’ZCIAL"
RCA 110° FLYBACK

[ S ‘ R
1,5,3 ng_s;}sz/:gxsgﬁirvs\ls o 31 D gdgk(l‘ f‘,rcggk\lzﬁﬁwlslzggﬁf.‘??s 51 | S:Yusl:;:e?;;eéljn;\:llzkzs:gs:m 2; plus 110° DEFLECTICN YOKE
150 — ASST. 4/40 SCREWS 1l 5 _ AUDIO OUTPUT TRANS. : e T RO HON L5 D) 90° FLYBACK TRANS ORMER  $9
and 150—-4/40 HEX NUTS - .- .- D FORM Sub-miu for Trans Radios 1 D 25 — KNURLED RADIO K'NOBS 51 . .
so assrsmscaews 51 g rawssrons sg e PR L e pereenion voxe 5
an — . . weneral purposse, TO-3 case .....

70° FLYBACK TRANS:DRMER §
w0 L ASSORTED WVETS s ) 5N reanisrons s BT L [ R e e
STEREO HEADPHONES o .
500 — ASSORTED WASHERS 51 20 PENLITE BATTERIES 112y - - -- - - -- $1 D Hi-Fi Quality . . Complete $5 95 D 1?(2' aTIVtP)EF'}\E"csTiI;g]N l?:'l(\.fllc $2
most useful selected sizes ... . 15—BATTERIES C-coll similar 935 - -- $1 with Stereo plug .......... i ) o
100 —~ ASST. RUBBER BUMPERS |TO—BATTERIES D-cell similar 950 - -- - $1 - 20 — ASSORTED TV (OIS $
for cabinet bottoms & other uses . . 51‘ D ggg‘mﬂﬁiscffrkﬁgmgr (?33,35"’) Sl‘D LF. video, sound, ratia ete. .... 1

$1\D 100" — TV TWIN LEA >IN WIRE 52

300 ohm, deluxe heavy duty, clear
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 Automatic
STAPLE GUN TACKERS

Specially designed for
SAFE — FAST — SECURE

WIRE & CABLE FASTENING

No. T-18
For wires up to
3/16” in dia.
Uses round crown
staples in
%" leg only,

INTERCOM, BURGLAR
ALARM and other
low voltage
wiring.

For wires up to
Y4 in dia.
Uses round crown +%

staples in 9/32",

Fastens same wires
as No. T-18

%", 7/16”, and Also
9/16” leg. used for — =
RABIANT = 2T
HEATING = (7~ /¥

:

For wires and
cables up to
" in dia.
| Uses tack-pointed
staples in 9/16”,
‘ %" and 7" leg.
)

SHEATHED CABLE, RADIANT
HEATING CABLE, WIRE
CONDUIT, COPPER
TUBING, DRIVE
RINGS, ETC,

» All-steel,
chrame finish.
& Jam-proof mechanism
for trouble-free operation

SAFE! oriving blade automatically
halts staple at right depth of penetration!
Can't cut or injure wires and cables.

FAST! powertul single stroke action
shoots staples in 1/1000 of a second!
Saves 70% in time, effort and efficiency!

HOLDE! Staple points diverge to
imbed firmly in wood. Rosin-coated for
tremendous holding power!

Write for catalog and information.

[ s
}y AAROW FASTENER COMPANY INC

T R oo
Saddie Brook, New Jarscy 07881 N

"Pioneers and Pacasetiers
For Almost A Half Cantury”

Circle 125 on reader service card

NOTEWORTHY
CIRCUIT

ULTRA-SHARP ANTENNA TRAP

Most of us are. by now, familiar
with the use of Q-multipliers as a means
of increasing the i.f. selectivity of inex-
pensive ham-band and general-coverage
all-wave  receivers.  Within  recent
months, T’ve run across two circuits in
which a Q-multiplier was used to in-
crease the selectivity of antenna wave-
traps and one in which it was used to
sharpen an LC-type audio filter. One of
the wavetraps was designed to eliminate
broadcast interference from strong
local stations. The other was used to

ANT
509:1.—‘

ON-OFF

22K ‘l

4708

5K

cl
500
pF

V=

]

lTO RCVR ANTENNA TERMINAL

attenuate interference from a French
TV station whose video carrier was
within the passband of a desired Swiss
TV station.

The broadcast-band wavetrap de-
scribed here was taken from The Radio
Constructor (London. England). The
wavetrap (sece diagram) consists of L1
—C1, a parallel-tuned circuit connected
in series with the outside antenna and
the antenna coil on the receiver and
tuned to the interference frequency. The
transistor is a common-base amplifier
with feedback winding L2 in the col-
lector circuit.

Potentiometer R1 is the regenera-
tion control. As the slider is moved to-
ward the necgative end. the transistor
bias and gain increase until the circuit
breaks into oscillation. If the control is
set just below the point of oscillation,
the regeneration increases the cffective
Q of the trap and interference rejec-
tion is around 20 dB better than with
LI—C1 alone.

The original circuit used a commer-
cial coil designed for a regenerative
broadcast receiver. This type coil is not
available in this country so you'll have
to “roll your own.” You might start
with a two-winding antenna or rf trans-
former salvaged from an old broadcast

96 RADIO-ELECTRONICS
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receiver. Use the primary—the antenna
or plate winding—for L2; the secondary
~—the tuned winding—for L1, and ran-
dom-wind about 30-40 turns of No.
28-30 enameled wire for L3. If the
circuit does not oscillate at any setting
of the regeneration control, try reversing
the connections to either L2 or L3. If
this doesn’t work, try interchanging
connections to L2 and L3.

European type OC44 and OC170
transistors worked well in the proto-
type. Almost any germanium pnp tran-
sistor designed for AM mixers. oscilla-
tors or converters should work.

The tuned circuit is very sharp, so
use a vernier tuning dial on Cl. To
adjust the circuit, tune in the interfering
signal with the Q-multiplier turned off.
Set C1 for maximum attenuation. (The
receiver should have a tuning indicator
or S-meter because it is hard to make
the adjustments by listening tests alone.)
Set R1 to the positive end of its range
and turn on the Q-multiplier. Rock Cl1
while slowly advancing the regeneration
control to the point of maximum atten-
uation. Above this point, attenuation
drops just before oscillation. R-E

MORE POWER!

MORE GAS MILEAGE!

INSTANT START!

NSO
o

—all through
SCI electronic
ignition

$2895% [V

SCI MODEL CD-101 provides 32,000
volts evenly from ignition turn-on to
full power. Gas combustion is at peak
efficiency always due to uniformity of
spark. Voltage is constant no matter
how cold your battery. Plugs and
points usually last 3 times longer.
You'll feel the difference both in the
performance of your car and the sav-
ings in your pocket. The SCI electronic
ignition is complete, contains eight
high reliability semi-conductors and is
hand-wired on a rugged fibreglass cir-
cuit board. Simple installation. Guaran-
teed for ninety days.

(For negative ground vehicies only.)

SCI P.O. BOX 27 (RE)

BOSTON, MASS. 02131

Enclosed is $28.95* (plus 75¢ ship-
ping and mailing cost) for one SCI
MODEL CD-101 electronic ignition.

NAME

CITy .. ...

Circle 127 on reader service card
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USIC ASSOCIATED'S DETECTOR
0 COMMERCIALS-NO INTERRUPTIONS

It's easy! Just plug Music Associated’s Sub
Carrier Detector into multiplex jack of your
FM tuner or easily wire into discriminator. Tune
through your FM dial and hear programs of
continuous commercial-free music you are now
missing. The Detector, self-powered and with
electranic mute for quieting hetween selections,
permits reception of popular background music
programs no longer sent by wire but transmitted
as hidden programs on the FM broadcast band
from coast to coast. Use with any FM tuner. Size:
515" x 97, Shipping weight approx. 7 ibs.

KIT $4950

(with pre-tuned coils. no alignment necessary)

WIRED $7500 Ss8e3™

Current list of FM Broadcast stations
with SCA authorization $1.00

MUSIC ASSOCIATED

65 Glenwood Road, Upper Montclair, N. J.
Phone: (201)-744-3387

Circle 128 on reader service card

TESTER
OWNERS

WE HAVE THE
LATEST TUBE
DATA AND
ADAPTERS
FOR emup-

Don't let your
tube tester
become
obsolete

CLIP AND MAIL COUPON TODAY

COLETRONICS SERVICE INC.

1744 Rockaway Ave.,

Hewlett, N.Y. 11557

Please send me information on
Model No.._____and Make

Name —
Address

City State Zone

S et a0 et sseReLLOEOERIOEOTIOEEITEES

Circle 129 on reader service card
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SCHOOL

DIRECTORY

GET INTO

ELECTRONICS

V.
Le
n

&

ho

pr
el

tory.
Oy

mos,

Feb., Sept.
school graduate or equivalent.

T.1
cnnicians,
communications,

training leads 10 Succeas
neld engitieers, sPelelsls
guided missiles,

computers. radar and automatlon. Basic

advanced courses in theory & labora-
Electronic Enfineering Technol-
& Electronic Technology curricula
th availahle. Assucmle degree in ’9
a als obtainahle. G.I.

oved. Gnd\mtes in all branches of
ectronics with major comnanies. Start
Dorms, eampus. High
Catalog.

VALPARAISO TECHNICAL

INSTITUTE
Dept. C, Valparaiso, Indiana 46383

U.S. GOV'T ELECT

® Nationally Known-World Famous SURFLUS

A ENTER ofters
finest, most expensive, Government Surplus alec renic units and
components at a traction of their original acqmisilion cost.

DRDER DIRECT FROM AD or WRITE FGR CATALOGS

(IBM) SILICON DIODE RECTIFIERS

8 C‘Ureat Buys'

in top quality, surplus. silicon d rectllien units.

CIRV Camputer Cates )

i g - (8) ” ;

A I.;.* @"? 4
.‘

® (RREC&}-- Tun 12«mp., 50-V. lilcun diod

ivexta b i Boede 1 Ty ) — 1 b"( A $2.69
o (#22.825}. -7 (L

Tinent aluminim winka, (1 ") $1.31

® (411-339 } - - Kight | 2eamp,, 100-V, sl ol
heavy cabper hrat sigks. (1 th el ") $3.97
& {(H11-900) - Sy 1 L 1=V silicon dimdes
Kulkn Mg, Vory seraittin, mmn % e "0y $1.7N
® (H22-826)-- 1wo2 30-V. silicon dyvd
Beavy vatmer heat ik (1) .. o '-I(E) $2.69

e (#22-914 1) -- wne 2hanip.
Wy cumper heat sik. (1 Th

-V, silicun daoddes an
BT I I I ) |

di

hold

stinguished graduates

important engineering and business administration

posts throughout U.s. Professienally-oriented college with
outstanding placement record. Four-quarter year permits

degr.

ee in three years. Fine faculty. Modern labs. Small
classes. 300-acre camnus. Aeereditad Approved
for vets. Modest costs. Enter March., June.

Sept., Jan. For Catalog, write Adm. Director.

TRI-STATE COLLEGE
2119 College Arvenue, Angola. Indiana 46703

Learn Electronies for your
SPACE-AGE EDUCATION
at the center of
America’s acrospace industry
No matter what your aerospace goal,
yYou can get your training at Northrop

Tech. in sunny Southern Californiu.

COLLEGE OF ENGINEERING.
Get your B.S. degree in engineering in
Just 36 months by attending clusses yeur
round. Most Northrop Tech graduates
have a job waiting for them the day
thay re praduated!

A & P SCHOOL. Practicul experience
on real aireraft. One-year course pre-
pares you for F.ALA. A& P certificate.
WRITE TODAY FFOR CATALOG.

NORTHROP INSTITUTE OF TECHNOLOGY
1199 W. Arbor Vitae, Inglewood, Culif.

A *Jm

C

In

oming Next Month

February R-E talks photographv. We

lead off with a roundup of what’s new
and exciting from an electronic stand-
point. Then we follow up with two con-

str

uction articles—a high-power clec-

tronic photoflash and a digital darkroom
enlarging timer,

But that’s not all. There’s also an ar-

ticle on how to outwit electronic snoop-

ers.

It tells vou how the euvesdropper

works, about the equipinent he uses and
how to foil his elforts to listen in.

Theu there are comnplete plans for a

4-channel mixer to go with the guitar

amplifier you built last November.

And

there’s a hang-on attachment for vour
vom that turns it into a direct-reading

ofarad meter.

pic
Don’t miss these exciting features
plus lots more in the February issue of

Ranio-ELECTRONICS.
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COMPUTER TRANSISTORS ON HEAT SINKS

1BM Computer Quality Units “ \
= % i

==y A
-
='_-

e (#22-928) -- Ualt ronsests of ane 130~
WRW  power  truasistar  on  heasy. rbbed,
aluminune heat siok. Many eaperimental

wses, (11h

Cost Gov't Over $10.00 9199

e (#22-815)--
wWatl  powrt  tra
diodes, capaeitor:
fibbed aluminum
mowr speed controb.

Vil canxists of (wir 17.0-
Topots., be i

sistaes, elc. on b
~hs. tdeal T use as

by,
$4.9N

Cont Gov't Uver §33.00

COMPUTER GRADE FILTER CAFACITORS

@ Latest destz
penmive chohes
Orig. Last over

nigh ME units. Eliminate necd Ior xe
2-1710" daam. x 41 1.1 3

15,500-MF @ i0-Volts

o (HC-14-1) - -

e (#C-13-2) - - I500-MF @ 150-Yolis .
e (#C-14-3} - - 5000-MF @ 55-Volis .
e (4C-187)--12,500-MF @ 10-Yolts .

e (HC-14-12) - 7150-MF @ 25-Yolts .

RUNNING TIME METER

e {(#0X-104} - - t'se to record number of ap-
erating hours of electrie Tights and electrical
devices such as refrigerators, fumaces, etc.
Records total hours, tenths and hundredihs op
10 9,999.99 hours. Eor 1l3-vall, Glcycles.
stze #14°7 v 3" 2", Shipping wetght 2 Tos. 1

$5. 6‘ Cont Over $24.00

12 and 24-VOLT TRANSFORMER
-

o (#15-920 ) . -ieneral
60-cvele Lo 12 and i3 T30-walls,
Capacity 42-amis . RS, Gd-amps. at
12v0lts. Usetul for laters chargers, mnning
0C motars, ete. 777 45" A 87 (18 1bs.)

Cost bt Oser $35.00 Sl 6.72

Slecteie 115-valt,
Its

EXPANDED SCALE 0 - 15 DCVYM

e (£21-800 ) - - prand new. exnensive voltmrter
reads 9.3 (o T-volts DC and 3 to 8evolts, Very asful
tor sutomotive and aircraft hatten charge imdicigos

U Arsonval movement, black  phenolic case.
TS A 2P (3 b,
List $32.50 $12.95
SILICON DIODES DIGITAL
Am); READ-OCUT
UNIT
$5.90 Cost Gt $230.00
o (HREC-3) - -New.pur- $3.97 '
tert, \\wd.lnLhnuse BT, & (HEE-17) - - Swhisticated
|\h., 0-valt. ZINIO44, electzonle unit contsns Sligil “read-
ine fur h|<‘urn ut reetifior, out’", eleeinc motac gewr traln, relay s,
u i) 1.ist Over $15.00 e, A" x ™ ATV 10 1bs)

TYPICAL BUYS FROM OUR 1969 CATALOGS

® Our ecw 1968 Catalogs ( Vol.
tremendous  huys in eleClromic equibment,
Reneratars, batten winches, hmists, eteeirlc golt
walkie ~(aihees, lape  tecorders,  linocalsrs

#1 and 72} con am hundreds of
power plants, welling
arts. hydrautic

wear,
struments. all trpes 12-v0l0 qower motors, blowess, re ays, etc.

SUTVeMINg ine

® $100.00 Automatic Telephone Step Switches - 59-95
® $215.00 Geared Batery Motors For Electric € s $26.95
® § 30.00 Standard Dial Handset Telephones . . $7.50
© S 8.50 Power Transformer (15V to 25V ............ $1.21
® $37.50 750-Watt Transformers [{5V, to 22V .. ... $19 .81
® $650.00 Power Plant 5000-Wafts, ((5-Voits ... $135.00
® $30.00 (I5-Volt AC Walt-hour Meters ...... $5.95
® $ 42.50 {I5-Voit, 35-Amp. Clock Timer Switct ..... $8.9%
® (5-Yol. Discontinued Correspondence cause

$8.79

In Efectrical Engineering ......

SEND 25¢c COIN OR STAWPS FOR CATALOGS
All items FOB Money Back Guarantee

SURPLUS C

DEPT. RE 0I8 LIFCO ¥, NEBR. 68501
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MARKET
CENTER

GENERAL

MAGNETS. All types. Soecials-20 disc magnets,
or 2 stick magnets, or 10 small bar magnets,
or 8 assorted magnets, $1.00. MARYLAND
MAGNET COMPANY, 5412.G Gist, Baltimore,
Maryland 21215.

TREASURE HUNTERS! PROSPECTORS! Relco's
new instruments detect buried gold, silver,
coins. Kits, assembled models. Transistorized.
Weighs 3 pounds. $19.95 up. Free catalog. REL.
CO-A25, Box 10839, Houston, Texas 77018

GIFTS, Radios, Cameras. Bedrock Prices! MAN-
DARIN, 214 Shaws Building, Hongkong.

ELECTRONICS

JAPANESE ELECTRONICS NEWwW PRODUCTS
MONTHLY! Only $1. Satisfaction/Refund. DEE
;Oggg-RE Riverside, North Hollywood, Calif.
1

SOLAR FLYING SAUCERS—(New sun powered
—no motors) How to build easily for less than

$5 using styrofoam and plastic bags. Many
sizes—designs. Complete descriptions, plans,
drawings, $1. Guaranteed. SPACETRONICS

Box 31043-RE, San Francisco, Calif. 94131,

’ [} [} I
J I
10- DAY MONEY BACK GUARANTEE .

TREASURED,

L
PROEBE 7 /}
e 20l yag

3 ft. portable detector finds
» buried metal objects, Signals
location with loud audible sound.
Detects gold, silver, metallic ore and nuggets
of all kinds. Find lost cuins, jewelry, indian
artifacts, civil war souvenirs. Trcasureprobe
guaranteed to equal detectors sellinF to $150
or yourmoney back. Absolutely complete, sen-
sitive earphone.9v batterv. nothing else to bux
TO ORDER: Send check. cash or money order,
$5.00 deposit for COD in N.J. add 57¢ tax.
TREASUREPROBE Dept. RBG

P.O. Box 228, Toms River. N.J. 08753

® 1700 transistor types at 39¢ each.

® 40 watt germanium power transistor. same as
Deleo 501, 2N278 (ete.). Cat. =349, 59¢ each.

® Color TV cartridge focus rectifier 6.5 kv, Used
in every color TV, Cat. =CFR-20. 79¢ each.

® Motorola 2500 ma. at (000 piv. high voltage/
current epoxy silicon rectifier, axial leads. Cat.
= HEP-170, 49¢ eath.

® 2 Printed circuit (.F. transformers. 4 lug. 455
ke input and output, cat. = 1909P4. 99¢ each.

® RCA UHF transistor type TV tuners, KRK.120
(long-shaft) eat, ~UHF.20: KRK-120 (short-
shaft). cat. ~UHF-21, each $4.98.

® RCA VHF transistor type TV tuners, KRK-146,
cat. ¥VHF-74. $9.99 each.

® Transistorized U.H.F. tuners used in 1965 to
1967 TV sets made by Admiral, RCA, Motorola, ete.
Removabte gearing may vary from one make to an-
other. Need only 12 volts d.c. to function. No fila.
ment voitage needed. Easy replacement units. Cat.
ZUHF.567, $4.95.

® U.H.F. Tuner-original units as used in TV sets
such as RCA, Admiral, etc. covering channels 14
through 82, as part =94D173-2. Complete with tube.
Drive gearing is removable. Can be used in most
sets. Cat. =UHF-.3, $4.95.

o Color yokes. 70" for all round color CRT's, Cat.
= XRC-70. $12.95. 90 for all rectangular 19 to 25"
color CRT's. Cat. =XRC-90, $12.95.

o Kit of 30 tested germanium diodes. Cat. =100,
99¢.

® Silicon rectifier. octal based replacement for 5U4.
5Y3, 5AS4, 5AW4, 5T4. 5v4. 5Z4. With diagram.
Cat. = Rect-1. 99¢ each.

® 7%, 90° TV bench test picture tube with adapter.
No ion trap needed, Cat. =7BP?, $7.99.

® Tube cartons RAUG ete. size. $2.15 per 100.
6SN7 ete. size, $2.55 per 100. 5U4GB size, $2.95
per 100. 5U4G size. 3¢ each,

Send for complete free catalog. tnclude 4°, of dollar
value of order for postage. $5 MINIMUM ORDER.
Canadian check, 8°, doilar differential,

ARCTURUS ELECTRONICS CORP.
502-22nd St., Union City, N.J. 07087
Dept. MRE
Phone: 201-864-5568

“ARCTURUS” SALE—)

LIKE MUSIC
WITHOUT COMMERCIALS?

The SCA-2B Sub-Carrier Adapter mnakes it possible
for you to enjoy the background music transmitted
on a 67KHz sub-carrier on many FM stations.
(These prograins cannot be heard on a FM set
without an adapter) In the US there arc approxi-
mately 400 FM stations authorized by the FCC to
transmit the 67Kz programs. If you are within 50
miles of a city of 100,000 or more, it is probable
that vou are within the satisfactory reception range
of one or more of these stations. If in doubt write
for a list of such stations in your area.

i

F

qiE“ e

—e )

Patent Pending

Sub.Carrier Adapter, Model SCA-2B with two 36"
shielded cables. Price $39.93. X
117 Volt AC Operated Power Supply, PS.9, Price

$4.93.
SCA.2B FEATURES

S1ZE: 4" x 27" x 15%”. o Simple plug-in conuec-
tions to your FM tuner/amplifier. (1f your FM
tuner does not have a mnultiplex output jack, we
supply hook-up information). ¢ No installation
adjustments ¢ All silicon transistors e Operates
from our PS-9 Power Supply or 6 to 12 volts D.C.

One Year Factory Guarantee
For Customn Installations: Completely Wired SCA-2
PC card (size: 2%” x 3” x %”) with installation
instrnctions  for  $3.0.95.  Also  availuble TAL2
installed in AC operated Panasonic 7-Transistor
AM.FM Radio Model R-16137 $61.95.

Write for Dealer Quantity Discounts.

Commercial nse of these units is not advised, unless
the conseut of the originating statioun is obtained.

Send order to KENZAC Co.
P.O. Box 66251, Houston, Texas 77006

Circle 138 on reader service card
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Accurate Instrument Company. Inc. .,....... 17
Aecrovox Corporation . ..............
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Sprague ........ 16
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Tri-State College .
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RADIO-TELEVISION DIAGRAMS, 50 pound car-
ton, prepaid, $14.95. Sams Photofacts, 75
through 345, $1.50 each. HARTFORD, 1760 Bal-
sam, Highland Park, IIl. 60035.

33uF-35V TANTALUM CAPACITORS $4.50 value,
5 for $2.00, 25 for $7.00. 14” X 12” fiberglass
€epoxy prlnted circuit board, an $8.00 value only
$3.95. Catalog 20¢. FRANKS SCIENTIFIC CO,,
P.O. Box 156, Martelle, lowa 52305

CONVERT any television to sensitive Big-Screen
Oscilloscope. Only minor changes required. No
electronic experience necessary. lllustrated
plans $2.00. RELCO-A25, Box 10563, Houston,
Texas 77018

INTEGRATED CIRCUIT KITS: computer, audio,
others. New catalog free. KAYE ENGINEERING,
Box 3932-D, Long Beach, California 90803.

RECEIVING & INDUSTRIAL TUBES, TRANSIS-
TORS, All Brands—Biggest Discounts. Techni-
cians, Hobbyists, Experimenters—Request FREE
Giant Catalog and SAVE! ZALYTRON, 469 Jeri-
cho Turnpike, Mineola, N.Y. 11501.

RADIO & TV TUBES 33¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL 4217-E University, San
Diego, California 92105

21st CENTURY SCIENCE PRODUCTS. Incredible
science products of the future, available now!
Amazing catalog and gift—50¢. R. J. GRAHAM,
171 East Bank, Fond Du Lac, Wisconsin 54935.

BUILD several sensitive metal detectors from
our 20 page book. Fully transistorized circuitry.
Easily followed diagrams and instructions.
3140102 TRIONICS, Box 164J, Brewer, Maine

New Sensitive TREASURE METAL DETECTORS.
New low prices. Professional models from
$29.95 to $129 50. Write for free catalog today.
JETCO ELECTRONICS, Box 132-RE, Huntsville,
Texas. 77340

REMOVE COLOR TV plastic encapsulated con-
vergence rectifier 5-7-9 pin, RCA number 118244,
from print board in seconds with your solder
gun and our tip. Send $3.95. Specify large or
small, weller or wen, 250 tip. SOD-R-AID, P.O.
Box 94753 Okla. Cuty, Okla. 73109.

Discharge IGNITION, PHOTOFLASH. Free cata-
log parts, kits. TRANSPARK, Carlisle, Mass.
01741

SEMICONDUCTOR AND PARTS CATALOG over
100 pages free to Canadians, U. S. 50¢. J & J
ELECTRONICS, Box 1437, Winnipeg, Manitoba,
Canada.

REGULATED POWER SUPPLIES, all transistor,
$4.75 to $8.50. Dimmer motor controls, $3.98.
Photocel Controls, $2.75. 10 AMP Triaces, $1.75.
Zeners, $.25. Diodes, $.05. Surplus catalog.
MURPHY, 204 Roslyn, Carle Place, N. Y. 11514,

" INVENTIONS .
‘& PATENTS

%

FREE “Directory of 500 Corporations Seeking
New Products.”” For information regarding de-
velopments, sale, licensing of your patented/un-
patented invention. Write: RAYMOND LEE OR-
GANIZATION, 230-U Park Avenue, New York City
10017.

INVENTIONS WANTED. Patented; Unpatented.
GLOBAL MARKETING, 2420-AE 77th Ave., Oak-
land, Calif. 94605

EDUCATION/
INSTRUCTION

ELECTRONICS ENGINEERING. Day or evening
classes. Bachelor of Science Program evenings.
Associate in Science Program day or night. If
you are married or if you must work for a
living while obtaining your education, this is
the college for you. Approved for Veterans.
WESTERN STATES COLLEGE OF ENGINEERING,
970 West Manchester Avenue, Inglewood, Call-
fornia 90301.

Py

TORS,

data sheet

SCR's. zeners,

mhos.

AVALANCHE MODE TRANSIS-

Similar to 2N2419 Rbb of 5-7,

1 watt 6.8-68V
10 watt 6-200V

MOUNTING HDWE KITS
These kits are used to mount our

6 xs%:z (3+ 12 Amp rectlflers, 7 Amp
U x 28 (20 + 40 Amp rectifiers (20

Amp SCR’s)
~ PRV | AMP_
100 .07
200 .09
400 | .12
600 .18
800 .22

1000 | .35

N-CHANNEL

FET'S. Low noise, low leakage,
gate current,

IN2326 voltage & temperature
compensating diodes 4/%1.00

YOUR SERVICE AND

QUALITY LEADER

PRV
d for TRIGGERING =
SCR's & TRIACS with LT TRIAES 100| .90
/81 >
UNIJUNCTIONS TO-66 200 | 1.40
stand 5 AMPS 300 [ 1.75
off ratio of .6 and Ip of 12, with
$1.50 400 | 2.25
ZENERS 500 | 2.60
$.40 | It el
$.75 CADMIUM SELENIDE PHOTO

D CONDUCTIVE CELLS. Dark re
sistance of 500 megohms, Sensi-
tivity of 1-4.99 ga/ft candle with
data sheet $1.00
DSOO HFe PLASTIC TRANSIS-

TORS (NPN) TO-18, S1 unit sim

& rectifiers etc.

6 sets/$1.00

4 sets/$1.00 to 2N3565 4/%$1.00
DHIGH-VOLTAGE NPN 150V
10 6\gBCBOk at 2.5A, hi gain in
66 pack ... .. ... .75
cEggXVOfLND 2N1163 a T0-3 PNP GER-
ATy [ ] MANIUM TRANSISTOR rated at
RECTIFIERS 35v and a gain of 50 at 25 :;rln[.\755
SL1L Silicon Power Rectifiers
PRV | 3A | 12A | 40A]
100 | .09 | .30 75
PLASTIC TO-18 :
200 | .16 .50 | 1.25
gain to 9000u 400 .20 .70 1.50
$1.00 600 .30 1.00 | 1.80
800 | .40 | 1.25 |
1000 | .55 | 1.50 |

POST OFFICE BOX 74D
SOMERVILLE, MASS. 02143
TELEPHONE (617)547-4005

Send For Our lLatest Catalog Featuring
Transistors and HRectifiers
325 Elm Street, Cambridge, Mass.

9030 8 bit memaorii:s || $4.95
LINEAR CIRCUITS

FM IF AMPLIFIERS $ .90
702C WIDE BAND BC MPL. $3.50

709C OPERATIONAL AMP.  $4.50

710C HiI SPEED DIFF.
COMPARATOR $5.00

711C DUAL COMPARATOR  $5.00

DIGITAL RTL C/'RCUITS
2-914 QUAD 2 INPUT GATE Sl 25

900 BUFFER 1.25
925 DUAL 2 INPUT GATE
EXPANDER . $1.25

923 JK FLIP FLOP $1.25
2-923 DUAL JK FLIP “LOPS $1.50

NEON LIGHT of HIXIE TUBE

| DRIVERS. An NP! TO-18, Si
Transistor with a V¢ of 120
3/%1.00

Silicon Control Rectifiers

TO-66 pack Studs
PRV| 3A | 7A | 20A | 70A |

50| .35| .45] 70| [
100 | .50 .65 100 4.00
200| .70 .95]130( 8.00
300 | .9011.251170]
4001.20 [ 1.60 | 2 10 12.oo
500 | 1.50 | 2.00 1 2 50

600 | 1.80 | 2.40 | 3 00 | 16.00 |
7001220 | 2.80 500 | ‘

Terms: FOB Cambridge, Mass.
Send check or Mcney Order.
Rate companies 3I) days net.
Include Postage. Average wt.
per package 15 ik

No COD’s. Minim um Order
$3.00

Circle 140 on reader service card

MAIL
ORDER

SHOPPING MART

UN!/SUAL
VALUES

A selection of products available by mail for readers of Radio Electronics.

All merchandise sold on a money-back guarantee. Order direct by Stock Order No. Send chech or M, O,

52833 YouRr MUSIC IN DAZZLING ACTION with

No. 85,181EH WALNUT
No. 71,030EH 8" SET
No. 71,009EH 8" DO-IT-YOURSELF KIT

(MosicYfisioN
DRAMATIC BREAKTHROUGH IN
AUDIOVISUAL ENJOYMENT
See your lavorite music translated into fantasticals
1y colorful patterns; each note creating its own
unique, e\euhmgmg image in perfect time with
the music. ¢ attached to stereo. radio. tape
recorder. 23c in coin for 1é-page booklet.

H#HOOBEH
CABINET MODEL .......... $99.50 FOB
45.00 Ppd.

.............................. S i

Send

EXPERIMENTAL FUN WITH TESLA COIL
vf?‘

Generator with coil. ete.. transmits
extremely high frequency llk(lrnll\ Jig
netie radiation (millio
secot)—through <ps
escent tube 2 fi. away.

of ¢yeles per
ights fluor-
Zes pasen,

performs total of 21 fascinaling ex-
periments.  Incl. Neon Lamp, is-
charge electrode, ¢ radiantion antenna
plates. Generates 5.000 V. for 110
V. 60-C, AC. Meas. 67'x6"".

$44.00 Ppd.

Stock No. 70.30tEH . . .

3” ASTRONOMICAL TElESCOPE

See stars, moon,
planets close up.
famous Mt.
npe Aluminized

I"alomar

Ni-Cd BATTERY BARGAIN

Terrific value—slightly used pov't

phases of Venus,
60 te 180 power

reflecting -.\u'plus Lightweight 5 cell, 8 volt,

4 Amp-hour battery with almost un-

& overcoated 37 limited life. Extremely high cur-

diameter £/10 primary mirror, ven- rent output. Recharges in 1 hour
tilated cell. “Equibped with 60X ith Edmund Kit, Won't deteriorate
eyepiece and mounted 3X - finder when left discharged. Minimum
scope, hardwood  tripod.  FREE: maintenance — few drops of water
SSTAR CHART'; “HANDROOK OF per Year. Rufged, shock-and-vibra-
HEAVENS™; “HOW TO USE YOUR {ion resistant nylon case. Delivered
TELESCOPE" partially cha r;zed mled vu(h elec-
trolyte. 314"
Stock No. B5,050EH $29.95 Ppd.

414" REFLECTOR TELESCOPE

6"

Stock N)o 70, 942:“

Stock No. 85,10SEH $84.50 FOB (battery) ...... - $15.00 pPpd.
REFLECTOR TELESCOPE Stock No. 7o,ao1:u
Stock No. 85,086EH $199.50 FOB (charger kit) ....... $ 8.00 Ppd.

CORDER BY STOCK MUMEBER * SEMD CHECK OR MONEY ORDER = MOMEY-BACK GUARA

EDMUND SCIENTIFIC C

SR
s

%g?‘: i T

R PN

NEW LOW-COST (M TUMBLER

Become a rockhoumd! Fascinating hob.

by . . . lnads ef (i1 inexpensive,
easy. Make jewelry of all kinds —
decorative bookemls. table tops. ete.
Simbly  tumhle-finis readily  avaiil-
able gemstones . . :hen buolish  to

nigh lustre . . .
colors. Rugred -1h
tinuous duty mater ¢
selling for many times its price.
Stock No. 70.874EM
6-LB. ROCK ASSORTMENT
(10 TYPES)

Stock No. 70,B68EH .,

48 PAGES —
i 100¢°s OF
BAR SAINS

; Comuoletely new
ront adi

categories,

rations, Doz.

ens of electrieal
d >1

ror

I selertion of As-

I on mical Tele-
scopes, Micrascases, Rinocu-

I lars. Magnifier:, Magnets,
lLenses. Prisms. L any war sur-
plus. [tems for byists,

I perimenters. workshops,

l H:‘{{.”Mml coupor. for catalog

300 EDSCORP BLUILDING
» BARRINGTOM, NEW JERSEY O0BOO7

Circle 141 on reader service card
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brit s out beautiful
‘umbler w/con-
nbares to units

- $10.75 Ppd.

$ 9.00 Ppd.
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SILICON RECTIFIER SALE
IMMEDIATE

FULLY GTD
AMERICAN MADE

DELIVERY

NEWEST TYPE
FULLY TESTED

1 AMP TOP HAT AND EPOXIES

Piv SALE PIV SALE PIV SALE
50 [] .05 800 [J .18 1800 [ .80
100 [] .07 1000 [] .27 2000 [] 1.20
200 [} .08 1200 [} .40 3000 [] 1.40
400 (] .10 1400 [] .52 4000 [] 1.85
600 [] .14 1600 [] .67 =&
“SiLICON POWER DIODE STUD MOUNT”
PIV 3A 6A | 12A SO0A | 100A | 160A
50 06 16 | .20 | .50 .85 | 2.25
100 | .07 | .21 25 73 | 1.05 | 2.65
200 (To09 | .29 | .38 | 1.23 | 1.60 {350
400 (T 15 39 49 |"1.45 | 2.50 ["a.25
600 | 19 .53 .73 | 1.75 | 3.75 | .50
__BOO | 29 7a | .95 | 2.20 - —
(1000 |38 | 85 | 1.10 | 260 | — -
SPECIALS! SPECIALS! SPECIALS!
Stud Rect. 25 AMP-500 PIV—

$1.05 Ea. or 10 for $9.00 Special
Fil. Trans. 117V at 6.3V C.T. 10 AMP Special $1.25
Sangamo TypE—D-CM 10000 MFD 25 VDC $.85 Ea.
Heat Sink 2 LBS 500 AMP
Value $7.00 your cost $1.40
Westinghouse 160 AMP, 500 PIV SILICON HI-POWER

FCC First Class License in six weeks—nation’s
highest success rate—approved for Veterans

Training. Write ELKINS INSTITUTE, 2603E In-
wood Road, Dallas, Texas 75235

RADIO ANNOUNCING,
JACK, 207 King Drive,
39208.

learn by tape $1.00.
Jackson, Mississippi,

COMPUTER PROGRAMMING—the big oppor-
tunity career—new recognized correspondence
course. No maths needed. Free brochure.
CANADIAN

TER

HI-FI COMPONENTS, Tape Recorders, at guaran-
teed “WE will not be undersold” prices. 15-day
moneyback guarantee. Two-year warranty. NO

Cataiog. Quotations Free. HI-FIDELITY CENTER,
239R East 149th St., N.Y., N.Y. 10451

SPEAKER REPAIR. Hi-Fi, guitar, organ speakers
reconed good as new at fraction of new speaker
price. For details and Reconing Center in your
area write WALDOM ELECTRONICS,

INC.
9155-4, Dept. RE. 4625 W. 53rd St., Chicago,
111. 60632

INSTITUTE OF SCIENCE AND
TECHNOLOGY, V63 Adelaide St. W., Toronto. ,

STUD RECTIFIER IN1666. —

Limited quantity. $5.10 ea. 10 for $45.00 |

100 Different Precision Resistors

14—1—2 Watt 1,%—1% TOL

Asst transistor Kit. P.N.P.—N.P.N.

All popular types. Unchecked

100 for $2.95 500 for $9.95

Computer Grade Condenser 15,500 MFD

12 VDC American Mfg.

NEW DIODE KIT ALL POPULAR TYPES

IN34. IN34A, IN48, IN6O, IN64 etc. 100 for $ 4.00

BEST QUALITY 500 for $15.00

Money 3ack guarantee. $2.00 min. order. Include

SERVICEMEN « EXPERIMENTERS! ©
IF YOU WISH TO PURCHASE

BRAND NEW TUBES

RECEIVING—SPECIAL PURPOSE BC
TUBES AT*OUTSTANDING MONEY SAV-
ING VALUES.

WE CARRY THE LARGEST STOCK OF OB-
SOLETE AND THE LATEST TYPES OF

EUROPEAN AND OTHER IMPORTED
TUBES.

WE HAVE THE MOST UP TO DATE TUBES

LEARN MORSE INTERNATIONAL CODE in half
hour by use of forty-five word mnemonic. Mail
check or money* order for®*one dollar to: MNE-
MONICS ASSOCIATES, 55 Church Street, White
Plains, N. Y. 10601.

$1.25

.75 ea.

AUDIO — HI-FI

LISTED PLUS THE HARD TO GET TYPES.
RENT 4-track open reel tapes—all major labels DON'T CONFUSE OUR TUBES WHICH
H —3.000 different—free brochure. STEREO-
additioual $ for postage. Send check or money i
order. C.0.D. orders 25% down. PART!, 55 St. James Drive,

ARE NEW WITH THE PULLOUTS AND
REJECTS. SEND FOR OUR CATALOG.

UNITED RADIO COMPANY
ESTAB. 1920

56 FERRY ST., NEWARK, N.J. 07105

Santa Rosa,

Ca.
95401

Warren Electronic Components
230 Mercer St., N. Y., N. Y. 10012 @ 212 OR 3-2620

Circle 142 on reuder service card

WRITE for highest discounts on components,
recorders, tapes, from franchised distributors.

Send for FREE monthly specials. CARSTON,
RFD #3, Route 7, Brookfield, Conn. 06804

B

Prestige & Success as an

ELECTRONICS
EXPERT!

ONE YEAR GU ARANTEE!

TUBES'

*

oUMon

6AU4 6X4 B E s ®
6D6 04
6X8 Bra,
6DA4 ‘\:35 :;‘\:56 786 E "d New Excepy Glass!
DES cs TY bup
4DQb 143/1K3 6AVE 7 1oxe, DEp TUBE
14 6AWS TN7 XPa © PRICE
EAT 4 GAX4 TYA HOME g,’ég:,“ ,3'88 21.95
EMS 4 . 14
G 104 eeAs 10087 stupy counses fif 2icees oo 458
BCS .
sra7 X2 OO AT v seRviciNG [l 21F)p2; IR )8
6::‘ :;064 6836 12AU7 $3.50 255\%5222 35_-88 “7;;‘;,5
.95
s sus  es 12AXT RADIO SERVICING f Z3atPs 250 eoss
g6 SUB BN $3.00 oo 2495
e YD Gane 1m0 BOTH COURSES $6.00 AT —
s4 iz sBQ6 12C5 Posit wif pe rwh JZ’J’”‘ Dud de
:ss:; 6A8 sBQ7 125N7 2 STAT'ON h{ouD%" ".gsg’aid reru'r',',’"f,?dé"u'j
6 atr > 0N picty 3
6AB4  6BZ6 12W duds retyrn re tubes. Ajf
ST AT sch 2516 INTERCOM under ul] ygayoneind must be
4 sC6 2516 A s :
6517 6AF 4 -
5 6CB6 ISW y,. . ‘
SNT 6AG > .
2507 6AKS 6CDb6 84/614 RED & BLACK TUBE CARTONS
U7 6ALS 6CG7 56?52 High Gloss, Clay Coated, Built in Diag. Partitions
6ANS8  6CG8 » TUBE 10 100
:‘:,: 6AQS 6CMT 6463 AC. 110 VOLT SIZE SIZE CARTONS CARTONS
ws GAT6 6CIS TOM TRANSISTORIZED e el e Ve
W6 GATS. o INTERCOM! 16.6T 5U4GB 59 5.29
New or Used 2nd 50

G.

5V4G
Code Dated

.89
Branged & NO -SUBSTITUTIONS WITHOUT YOUR PERMISSION!

YOUR ORDER FREE IF NOT SHIPPED WITHIN 24 HRS.

7.99

.-‘

CORNELL

DEPT.RE-! 4217 UNIVERSITY
SAN DIEGO. CALIFORNIA 92105

Terms: Orders over $5.00: Add 3¢ per tube shipping. Prepay in full
and avoid C.O.D. charges. Send $3.00 deposit on C.O.D. orders.
Orders under $5.00: Add J¢ per tube plus 50¢ handling. Canadian
and Foreign Orders: add approx. postage. No C.
bine varied orders to bring order over $5.00.

O.D. orders. Com.

Circle 143 on reader service card
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3 Of The WORLD’S
AR EED FREE Catalog i \rer cov'r
SURPLUS ELECTRONIC BARG

QUICK CASH . . . for Electronic EQUIPMENT,
COMPONENTS, unused TUBES. Send list now!
BARRY, 512 Broadway, New York, N. Y. 10012,
212 WALKER 5-7000

WANTED: Manufacturer to market receiver with
novel crystal filter providing s.s.b. capability.
Patent applied for. ATLANTIC ELECTRONICS
LABS, 1607 Holly Blvd., Manasguan, N. J. 08736.

GOVERNMENT
SURPLUS

i;ga% Ty.pl-cally From $53.90 . . . Trucks From FAIR RADIO SALES hd BOX 1105 hd Limd, Ohio 4!"802

Boats, Typewriters, Airplanes,
Multimeters, Oscilloscopes, Transceivers, Elec-
tronics Equipment, Used. 100,000 Bid Bargains X - 2
Direct From Government Nationwide. Complete Circle 145 on reader service card
Sales Directory and Surplus Catalog $1.00 (De-
ductible First $10.00 Order). SURPLUS SERVICE,
Box 820-REL, Holland, Michigan 49423

AC POWER FROM YOUR $100,000 “EYE SEE” BONANZA BY POLY PAK

CAR OR AT
v PEN NY INTEGRATED CIRCUITS!
By far the bigwest Integrated Circuit Sal in our
history. NOBODY! That's right NOBIJDY under-

Standard home electricity (60 BAY
<ells Poly Puaks. Imugine — buy 1 Integrare Cireuit

cycle, 117 volts) for small ap-
at oar barwnin price and get the £nd cne for
ONLY l¢ . . . that's right ONE CERT' NO
LIMIT PER ITEM! Every item guas eed as
a advertised. All include datat on Integrade ! ircuits,

pliances, record players, tape
recorders, tools, etc.

schematies. and or hookups, and as much as 40
cireuits, THIS OFFER IS LIMITED

Inverters from 25 to 600 watts,
priced as low as $15.9
See your Electromcs Parts Dealer,

or write

CORPORATION

Fairchild No. EACH - MORE
1053 Raymond Ave., St. Paul, Minn. 55108 900 BufTer for 1 2 for
2 2 902 R-S Flip Ilop for 1 2 tor
903 3 In. Gate Nand/Nor .1 for
903-903* 5 Input wgate Nand/Nor . 21 for
904-904*  Hulf adder .Y for 1
NEw G& c I 910 Dual Two Input Gate JYfor
o 914 Duatl Two Input Gate 1 for 1,29
914-914* Dua! Two Input Gate .. .1 for
M I.ITARY ELECTRONICS 915 Duat 3 Input Gate Nand/Nor .. .Y far
923 JX-Flip Flop ... .1 forl
§ 923-923* JIK TFlip Plop . .1 for 1
24 PAGES crammed with z%; (L:unll f I”IiUL Gate, xpander . . ::: :
’ g P loectr i Wit nverter . .
go‘vv.t (Slnn;})‘l-u:' ,If](l;h.“,l,l?c 930 Tiuai ¢ Input Gate Nand/Nor JY for 1.
g e iggest Burgain 933 Dual Input Gate. Expander 1 for 1
ot Ye Buys in Americal 1t will 944 Dual 4 Input Power Gate . .1 for )
‘cli:vc'r;“" = pay vou to 945 Clocked Flip IMlop 1 for 1
AeTHONs d 946 Quad 2 Input Gate N .1 for
) SEND 25¢ 948 Clocked Flip Flop . for 1
950 AC Binary .. .1 ford
IR T g VI RIDAIIEY 952 Dual 2 Pinput i L1 ford
with your First Order! 954 Duul 4 Input and Gate 1 for 1
% : 955 8 Input and Gate w 2 outphut :or :
o 956 Duzl 2 Input Buffer or
BC-645 TRANSCEIVER. 10 hes, a
3 o0 aduined b 957 Dual Rank (hold) Flip Flop for i
]'jx;no]'ll]\(’ll';”;n: and 961 Dual 1 Input Gate w/expander . for 1. ?\‘
zens" Wiih tubes. less 962 Triple Gate .. for 1. 2
peser sunls o Petory $16.95 [ 963 Triple Gate Vhort, b
SPEC AL PACKAGE OFFER Ne-GAB * Two identieal IC's in one package
ra ery Tivnamotr and all a8 L
St:.,;.’,'(& canir ‘f’x“*\ iete] BRAND N1TW $26.95 AMP TOP HAT AND EPOXIES ?“q ’0 PAKS &
CHOOSE
PIV _ Sale PIY Sale  PIV Sol
AN/APRAY FM & Am RECEIVER, 50 O % 800 [ Yor 1806 [ :f‘ (150 COILS AND CHOKES, if, rf. ant, osc, pe. king. et§l
; . v % B0 4 100 1000 (] 29« 2000 | | 1.25  [J65 HALF WATTERS, to 1 meg. 5% popular - zlues tog)
Migh pwecision lab instcuiment. for monitoring and O i}
Mensuring (igngiey and 1o liivgstiznny el R, i 200 % 1200 8 42¢ 3000 150 [J60 H-QUALITY RESISTORS Ya, 1, 2W asst snlues ..$)
ta 4000 Me. in ro 4 v B0 eyele 400 10¢ 1400 55¢ 4000 [ 1.95 [J10 RCA PHONO PLUGS & JACK SETS, tuners, ete. .81
ik .L.”‘zl“w'h.'.u?‘u"dit'('»’uu i 5 .‘“” 388.50 600 (] 15, 1600 (] 69¢ [)$25 SURPRISE PAK: transistors, rect, diod 3, éte,” §1
EW sias-6k- .
w o e for A [T]2-PC INFRA-RED DETECTOR & FILTER 5|T§C encemo;l
AlL Tumimngs Units Available for Above ctual Size 5. s s [J2 FIELD EFFECT TRANSISTORS, n chanrel, lobby
4 ) e [C]SO TERMINAL STRIPS, I to 8 lug types ...
SCR-274-N, ARC-5 COMMAND SET HQ! £ 1 AMP 5o 0 50 w0 0315c |5 PHOTO ELECTRIC CeLLS: hi- . sehem stie 3
;r‘c;\z.t - £ SRAND MICROMINIATURE ;: S a: 800 (J 19« §{C]3 TRANS'TOR AMPLIFIER, WIRED, 3x2x% “s " hemamsl
RECEIVERS, Complete with Tubes SILICON RECTIFIERS 209 [ 10¢ '°%° (0 2°¢ §T110 PRINTED CIRCUIT BGARDS, copper tlad 100 useg)

()10 TRANSISTOR SOCKETS, for pnp & npn types
'GLASS AMP* /SILICON RECTIFIERS JLIG PANEL SWITCHES, torkle. slide. micto. rotary -
e ——— PIv Sal " NOISE"" resistors. or Liar D74 .81
ONE AMP & % oo O°vas |40 “MICRO™ RESISTORS, 1/10W, 5% Hebby musg
::a_vd:v;ar_b'e";:-‘ 100 7¢ 80O [[]50 GERMANIUM GLASS DIODES, IN34, INi8 no tes®l
tne recediier 00 | 9¢ 1000 [J [140 TOP HAT SILICON RECTIFIERS, no t 3
reaking down. 400 12¢ 1200 1 45« Q[ )25 EPOXY RECTIFIERS, silicon asst, nc
D %40 PRECISION RESISTORS, '5-2W. 17 assm value% SI
NE-2 30 TRANSISTORS, rf, if. au(ho osc. no et
NEON BULBS 20 for $1 [J60 TUBULAR CONDENSERS, to .5mf to JK ",
)50 DISC CONDENSERS, to.05mf npo, temr coef,

IF YOU DON'T SEE WHAT YOU WANT,
write us! Chances are, we can ship nmmediately
from our huge stocks, or we can get it for vou

Terms: adil postage. Rated: net 30, cod's 257

at Lowest Published Prices! Phone Orders: Wakefield, Mass. (f17) 245-3820 F‘.gg ;gzsiiolci"sﬂ:b;;"et“’)‘gf"fs' t‘il“’?'.ﬁ‘g o ;}
= Retail: *11 Albion, St., Wakefield, Mas . 5 watts. to 24E ohms ..
TERMS: i emtiiatee i rat i il omion SU VTl Mors )6 '*IBM"* COMPUTER BOARDS, many trans, diodes$!
Arcter 5500, AU shipmena F.00n ot warchouie, NG, GIANT | 969 - CATALOG ON: Parts, Rectifiers )3 2N3563 TRANSISTORS, n 201 f
T s , npn, 600me, 120! fe, epox $}t
All merchandise subject Lo prior sale and price ehange. [Jtransistors, SCRs, 1.C.'s, Equipment, Etc. 106 []10 VOLUME CONTROLS, to 1 meg, switch too! ...

[J10 ELECTROLYTICS, ta 100mf, tubulars tc

G & G RADIO SUPPLY COMPANY POLY P.O. BOX 942k  [J50 RADIO & TV KNOBS, nsatd colors & st s .8
Telephone: {212) CO 7-4605 PAKS LYNNFIELD, MASS (110 TRANS TOR ELECTROLYTICS to 100mf. = st values

75A Leonard St., New York, N.Y. 10013 01940 (140 **MICRO'" CONDENSERS, for trans:stor eircuitry
Circle 144 on reader service card Circle 146 on reader service card
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The FM-2400C provides an accurate standard
frequency signal for testing and adjustment
of mobile transmitters and receivers at pre-
determined frequencies between 25 and 500
MHz. Up to 24 crystals may be inserted into
the meter. The frequencies can be those of
the radio frequency channels of operation,
and/or of the intermediate frequencies of the
receivers between 5 MHz and 40 MHz. Fre-
quency stability (standard) =-.001% from 32
to 122 F. Frequency stability with built-in
thermometer, calibrated crystals and tempera-
ture corrected charts, .00025% from +25°F

to +125°F. (.000125%
crystals available)

special 450 MHz

FM 2400C (Meter Only)................ $445.00
RF Crystals
Hi Band .......... B — $24.00 ea.
LoBand ... oo 15.00 ea.
IF Crystals. .. i 8.00 ea.

Write for free catalog.

AT TN

INTERNATIONAL

CRYSTAL MFG. CO,, INC.
10 NO. LEE ® OKLA. CITY, OKLA 73102

s Completely Portable

s Tests Predetermined Frequencies
25 MHz-500 MHz

Circle 147 on reader service card
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LIGHT AIRCRAFT ALUMINUM

Aircraft aluminum makes Gavin V-Yagis light
(to put minimum load on the rotor} but
rugged. The fatigue iife of aircraft aluminum
is far superior to that of the aluminum used
in other antennas.

GYCOLAC INTERNAL ELEMENT BRACES

Most competitive an-
tenna elements are
holiow, but cycolac,
the toughest plastic
known to man, is used
to brace Gavin antenna
elements internally. Cycolac is the plastic
used for golf club heads and timber splitting
wedges. It kceps Gavin antenna elements
from buckling even in the highest winds.

/BYC[]LAC SEPARATORS

Cycolac is also used
for V-Yagi separators.
Thus, V-Yagi separa-
tors don’t melt in the
summer or crack in the

————— -} winter. Also, the natu-
ral spring of cycolac, together with insert
cups on rivets and heavy duty washers, in-
sures positive element contact. Once contacts
are snapped into place, the spring action
forms a point-contact, with electrons actu-
ally migrating across the junction to make
the contact corrosion proof.

PRE-STRESSED ROUND BOOM

Square booms may please-the-eye, but round
booms really work better on an outdoor an-
tenna. Round booms shed water easily, mini-
mizing ice foading. Gavin V-Yagi booms are
pre-stressed to keep elements in line, assur-
ing optimum performance over the life of
the antenna.

Also, improved boom braces damp the natural
resonance of the boom.

Circle 148 on reader service card
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GAVIN V-YAGIS DELIVER “JUST INSTALLED™ PICTUES
LONG AFTER ORDINARY ANTENNAS HAVE BEEN REPLACED

Many of the nation’s top antenna installers have discovered that dollar for dlar,
Gavin V-Yagis deliver better pictures. But most antennas do a good job when they are
new if well designed electrically. The question is, how do they perform when they
have been exposed to high winds, rain, snow, sleet and ice loading year after jear?
Here are some of the important reasons why Gavin V-Yagis outlast all the ather

HEAVY DUTY NON-STAINING HARDW! RE

You can tel! just by looking that Gavirm U hoits
and other mounting hardware are mcre nigged
than those used on other antennas. ¥ ™at's
more, they're made of non-rusting | ated
steel.

INTEGRAL UHF /VHF DESIGN

While many 82 channe! antennas are -imply
a UHF antenna stuck onto the front of 1 VHF
antenna, Gavin V-Yagis use fully ‘nte rated
UHF and VHF elements. Not only doe: this
result in better performance initially but
smaller size makes V-Yagis better akle to
withstand the elements.

GAVIN GAIN INCREASES WITH FREQUENCY

" 114 5% 1!9‘1lll e Ubf na
10

q
hE
]
50 90 M m 0§00 RO 0
I REGUENCT IN MLGACYTLES

The higher the channe! number, the arder
it is to receive from a given distatce. o off-
set this natural law, Gavin V-Yagis z e de-
signed to provide more gain where it is
needed the most.

GAVIN V-YAGIS WORK BETTER LONGER

™ ‘ ®
G>aviri
GAVIN INSTRUMENTS, NC.

Subsidiary ol ADVANCE ROSS ("ORP.
SOMERVILLE, NEW JERSEY (18876
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The RCA WT-509A Picture Tube Tester is a precision
instrument in the famous RCA tradition. It tests both
color and black and white picture tubes foremission
quality, interelectrode leakage, and shorted ele-
ments, It’'s all solid-state AND IT'S ONLY $118.00.*

cooR BAR, DOT: CROSSHATCH
GENERBIOR

The RCA WR-64B Color-Bar/Dot/Crosshatch Gen-
crator has for years been the finest instrument of its
type. Exceptionally stable, portable, it's a precision
instrument designed for use in the laboratory and
factory as well as for servicing on-the-bench and in-
the-home. AND IT’S ONLY $129.00.*

*Optional Distributor resale price.
For o complete calalog of descriptions and specifications for all

; CHRT AR
T GEneRRTOR
t @E 2048
5
i

i
b

The RCA WR-502A “CHRO-BAR" color-bar genera-
tor has even more features than the famous WR-64B.
it's all solid-state, battery operated. it provides color
bars, dots, crosshatch, vertical lines, horizontal
lines, blank raster. it has rock-solid stability. All new
circuit design. THE “CHRO-BAR” ISONLY $168.00.*

RCA test equipment see your RCA Test Equipment distributor or write
RCA Electronic Components, Commercial Engincering. Department

No. A-39W, Harrison, N.J. 07029.

LOOK TO RCA FOR INSTRUMENTS TO TEST/MEASURE/VIEW/MONITOR/GENERATE

Circle 149 on reader service card
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