BUILD YOUR OWN
SATELLITE TV ANTENNA

$1.25 AUGUST 1981

Build a musical horn for your car Solid-state devices for 1 GHz
Digital audio from your VCR Build a synthesized RF generator
UHF prescaler for your counter $60 computer modem you can build

THE INCREDIBLE
SHRINKING IC
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Soldering, desoldering, or baith from the same
unit? Weller! WTCPHN so dering station features
Wellzr“closed loop” temperatare control for

maximum accuracy and effic2ncy. Choose from

18 t p patterns and 3 tempera ure ranges.

DS500 power vacLum desoldering station
works with external air zystem.
DS100 provides ident caldesoldering
performance linkec with temperature-

i contrclled solder ng facility.
Wh ch éne is fior you?

from Cooper TheToolmakey.

CIRCLE 22 ON FREE INFORMATION CARD BOKER"CRESCENT *LUFKIN” NIGHCL.SON°PLUMB * WELLER *WISS * XCELITE

PO. Box 728, Apex, North Carolina 27502 Tei: (919) 362-7510 Telexs 579497
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Look at this!

Ohio Scientific
Superboard I
$299

¢ |t's the first complete computer
system on a board.

e Superboard Il uses the ultra
powerful 6502 Microprocessor

¢ 8K Microsoft BASIC-in-ROM

¢ 4K static RAM on board,
expandable to 8K

¢ Full 53-key keyboard, with upper
and lower case. Plus user
expandability.

¢ Video interface and audio
cassette interface.

The Ohio Scientific Superboard Il at
$299 — in today’s economy — has
got to be the best buy by far. It will
entertain you with spectacular
graphics made possible by its ultra
high resolution graphics and super
fast BASIC. It will help you in school
or industry, as an ultra powerful
scientific calculator. Advanced
scientific functions and a built-in
“immediate" mode allow you to
solve complex problems without
programming.

The Superboard il can be
expanded economically, for business
uses, or to remotely control your
home appliances and security. Even
communicate with other computers.

Read what’s been written
about Superboard II:

‘‘We heartily recommend Super-
board Il for the beginner who wants
to get into microcomputers with a
minimum cost. A real computer
with full expandability.’?

—POPULAR ELECTRONICS, MARCH 1879

**The Superboard Il is an excellent
choice for the personal computer
enthusiast on a budget.’

—BYTE, MAY 1873

DOWN-TO-EARTH PRICES ON
OUT-0OF-THIS-WORLD PERSONAL
COMPUTERS AND COMPONENTS.

Look at these easy hardware prices:

610 Board For use with Superboard Il and Challenger 1P.

8K static RAM. Expandable to 24K or 32K system total.

Accepts up to two mini-floppy disk drives. Requires + 5V

@4.5 amps. $

Mini-Floppy Disk Drive Includes Ohio Scientific's PICO DOS
software and connector cable. Compatible with 610
expander board. Requires +12V @ 1.5 amps and + 5V @
0.7 amps. (Power supply & cabinet not included.)

630 Board Contact us for important details.

AC-3P 12" combination black and white TV/video monitor.
4KP 4K RAM chip set.

PS-005 5V 4.5 amp power supply for Superboard II.
PS-003 12V power supply for mini-floppies.

RF Modulator Battery powered UHF Unit.

CS-900B Metal case for single floppy disk drive and power
supply. [While stock lasts.)

AC-12P Wireless remote control system. Includes contral
console, two lamp modules and two appliance modules, for
use with 630 board.

AC-17P Home security system. Includes console, fire
detector, window protection devices and door unit for use
with 630 board. 249

C1P Sams C1P Service manual 8
C4P Sams C4P Service manual 16
€3 Sams Challenger Ill manual 40

Ohio Scientific and independent suppliers offer hundreds of programs for the
Superboard I, in cassette and mini-floppy form.

299
229
159
79
45

45
35

438

175

Guaranteed Shipment
Cleveland Consumer Computers & Components
guarantees shipment of cormputer systems
within 48 hours u receipt of your order.
Our failure to s :r within 48 hours
sntitles you to $35 of software, FREE,

Ight Palicies aiorders of $100 o more are
ight prepaid. Orders of iess than $100 please add
0 to cover shipping costs. Ohio residents add 5.5% Sales Tax.

m S Hours: Call Mondag thru Frlday

8:00 AM to 5:00
;| TOLL FREE: 1-800- 321 5805

Fre
Shl

To Order: or to get our free ca:aloé; CALL 1-800-321-5805 TOLL FREE. Char%e your
order to your VIBA or MASTER CHARGE account. Ohio residents call: (216} 464-8047
Or wr'te, including your check or money order, to the address listed below.

CLEVELAND CONSUMER
E COMPUTERS & COMPONENTS |

P.O. Box 46627
Cleveland, Ohio 44146
—----- -----------
| Ol‘der Form: COMPUTERS & COMPONENTS gleovala::dag?!ﬁ]da‘las
0 Superboard Il $299. [J RF Modulator $35.
[0 610 Board $298. O AC-3P 12" B/W Monitor $159.

[ Mini-Floppy Disk Drive $293. [0 C1P Sams Manual $8.
(Attach separate sheet for other items. ]

NAME
ADDRESS: e
CITY: STATE:
PHONE:
Payment by: VISA
Credit Card Account #
Expires . Interbank #{Master Charge)
TOTAL CHARGED OR ENCLOSED & [Ohio Residents add 6.5% Sales Tax)

Orders of less than $100, please add $4.00 to cover shipping costs. Orders will be accepted from U.S. and

ZIP:

MASTER CHARGE ____ MONEY ORDER

- |86l LSNONV

Canada only. Al prices quoted are U.S., date of publication, standard UPS shipping FOB the factory.
43 1 3 J ¥ 7 F ' 1 7 7§ | ----

CIRCLE 9 ON FREE INFORMATION CARD
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70 Fulton Terr., New Haven, CT 06509 (203) 624-3103, TWX 710-465-1227
OTHER OFFICES: San Francisco (415) 648-0611, TWX 910-372-7992
Europe: Phone Saffron-Walden 0799-21682, TLX 817477

Canada: Len Finkler Ltd.. Downsview, Ontario

*Suggested U.S. resale. Available at selected local distributors. Prices, specifications subject to change without notice.
© Copyright 1980 Global Specialties Corporation

[hemore
logical way 1o look
iNnside an IC.

LTC Logical Analysis Test Kits:
everything you need for over
90% of your digital testing.

Everything you need is at your finger-
tips. Circuit-powered. And easy to use.
Ready to read logic activity at a glance,
point-by-point or IC by IC. Or to inject digital
signals for testing.

Let the LEDs of our Probes, Pulsers and
Logic Monitors light the way to answers for your
troubleshooting, design and educational needs.
The Logical Analysis Test Kit comes in two
versions: our $270.00™ High-Speed Kit, LTC-2,
which captures pulses.as narrow as 6 nsec, rep
rates to 60 MHz; and our $240.00™ Standard Kit,
LTC-1, which goes to 50 nsec, 10 MHz. Both
include complete manuals, accessories and a
compact, custom-molded case. Either way,
you've got a strong case for simplified
digital testing.

Smarter tools for
testing and design.

Our 23-0z. Logical Analysis Test Kits include
Logic Probe, Digital Pulser, Logic Monitor, complete
manuals and accessories, plus case.

GLOBAL
SPECIALTIES

CORPORATION

Call toll-free for details 1-800-243-6077

CIRCLE 38 ON FREE INFORMATION CARD
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SPECIAL FEATURE 41

THE INCREDIBLE SHRINKING IC
A short history of integrated circuits, and a look at
their future. Bonaventura Antony Paturzo

BUILD THIS 45

49

53

57

SATELLITE TV ANTENNA
The 8-Ball—a satellite TV antenna you can build
fof under $750. H.D. McCullough

SYNTHESIZED RF GENERATOR

The Programma-2 covers a range of 300 kHz to 30 MHz and
costs about $3100 less than its commercial counter-

parts. Gary McClellan

ELECTRONIC MUSICAL HORN
Don’t blow your horn in traffic—play it!
Fred Blechman and David McDonald

$60 MODEM
Part 3—The conclusion of this article presents the software
your computer will need to use the modem. Robert Ward.

UHF PRESCALER
Extend the range of your frequency counter up to
650 MHz. Bill Owen

TECHNOLOGY 4

22

61

70

72

LOOKING AHEAD
Tomorrow's news today. David Lachenbruch

SATELLITE TV NEWS
The latest happenings in an exciting new industry.
Gary H. Arlen

SOLID-STATE MICROWAVE DEVICES
How semiconductors can be made to oscillate in the
gigahertz (1000-MHz) range. Joseph J. Carr

HOBBY CORNER
Some answers, some questions, and some useful
information. Earl ““Doc” Savage, K4SDS

NEW IDEAS
A prize-winning application from a reader.

VIDEO 73

SERVICE QUESTIONS
R-E's Service Editor solves technicians' problems.
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DIGITAL AUDIO FROM YOUR VCR

At last you can do digital recording at home. Here's a
description of how audio information is stored in a
“video" format. Leonard Feldman
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Non-Linear Systems Touch Test 20 DMM
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BETA’S
COMEBACK

PROJECTION
MARCHES ON

CATALOG ON
DISC

It’s no secret that the Beta home VCR format has been taking a clobbering from VHS at the
marketplace. A slight Beta comeback began in late 1980, and now a new series of recorders may
lead to a more complete reversal of the situation. Sony has redesigned its recorders from the
ground up—changing, miniaturizing, and producing a complete new look that truly capitalizes
on the smaller size of the Beta cassette.

The first of the new Beta’s is the new 9'/:-pound portable described here last month, to be -
introduced in the U.S. by both Sony and Zenith. The second, containing many of the features of
the portable, is a new AC home unit that is just over three inches high and has the appearance of
a fine hi-fi component. The old cassette-loading elevator has been replaced by a slot in the front,
and the complex series of belt drives by six tiny motors. The reel-drive motor is so small that it
fits into the spindle. The home unit, less than half the size of its predecessor, is programmable
for two weeks (four channel changes) and contains a wide variety of special effects, with all
functions controlled by an infrared wireless remote unit.

One of the unit’s striking features is a multi-purpose fluorescent display panel, that shows the
time when the unit is turned off. When it’s turned on, it replaces the traditional tape counter
with a display showing elapsed playing time in minutes and seconds, activated by counting sync
pulses electronically. The panel is also used for setting the automatic programmer, cuing the user
through the step-by-step setup process. One of the recorder’s soft-touch electronically activated
pushbuttons can put up to nine index pulses on the tape for instant program-segment locations—
and those indexing pulses are indicated on the display. A separate multi-LED display indicates
tape remaining in the cassette. By fall, Sony and Zenith are expected to offer as many as five
different VCR’s using the new Beta design—which, of course, is compatible with other Beta
recorders. It will record in Beta IT or Beta III speeds and play back in those or Beta I.

Giant-screen TV is moving ahead with two unique rear-projection designs. The most unusual is a
new set by Zenith. When turned off, it looks like a furniture cabinet about the size of a lowboy
25-inch console. When the *‘on” button is pressed on the infra-red wireless remote control, the
top of the cabinet hinges back and a 45-inch lenticular screen rises slowly upwards. When you’re
finishing viewing, just click the remote off and the screen descends back into the console.

The unit uses three 5-inch projection tubes made by Zenith, with faceplates angled so that the
picture is self-converging. The tubes’ spot size is claimed to be the smallest in the industry and
peak brightness is said to be 180 foot-lamberts.

Another advanced rear-screen projector design will be fielded this fall by Magnavox, Philco,
and Sylvania, al! subsidiaries of North American Philips. The cabinet is far bigger than Zenith’s
and the picture measures 50 inches. The entire system—electronics, tubes, and optics—has been
designed from the ground up for projection. The most striking aspect of this set is its special
fresnel screen. It incorporates 1000 lenticular lenses surrounded by a black matrix, similar to
that used in picture tubes, to increase contrast. The enhanced contrast results in a picture with
quality close to that of a direct-view tube. The manufacturer claims that the system presents 410
lines of resolution from direct video input (330 from an off-air picture), with a 40 to 1 contrast
ratio in 50-foot-candle ambient light, and a wide viewing angle.

Both the Zenith and the Philips projectors, priced at $3,500 and $3,750 respectively, use f/1
lenses built by U.S. Precision Lens Co. A new extremely compact lens system, designed for
rear-projection, currently in the works, is expected to give birth to the next generation of
small-cabinet sets next year. This new system, combined with such approaches as Zenith’s
pop-up, should lead to new popularity for projection sets.

Many—but not quite all—of the traditional functions of the Sears catalog may be taken over by
the videodisc. As an experiment, Sears is distributing the electronic version of its 236-page
summer catalog to 1000 owners of Pioneer LaserDisc players. The optical disc is divided into 13
“merchandise shops,” directly addressable by frame number, and 13 *“fashion shows and demon-
strations,” which may be called up by dialing the proper chapter number. The latter consist of
demonstrations in motion and sound, the former of still frames illustrating and describing the
merchandise. There are nearly 18,000 items on the single-sided disc, which would run only 28
minutes if played straight through. In addition to copies at the homes of player owners, Sears
will have the disc catalog available at some catalog order stores and counters. Interestingly,
although Sears uses the optical system for its catalog, it is selling only the CED capacitance-type
disc player for consumer use.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR
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We've got great news for people
who've been holding out for a high

“No one else

glves you quality, high performance DMM at a
as many moderate price: Fluke's new nine-

& . function madel 1) 84 1s now avatlable
fun‘:tlons I select electronics supply stores.

With a suggested U.S. price of only
$249 and features you won't find in any
other handheld DMM, the D 8M is an
exceptional value. Here's why.

Logic level and continuity
testing: A real tume-saver for
troubleshooting passive ctreuits in peb's,
cables, relay pancls and the like. The
D801 has a switch-selectable audible
tone and visual symbols to indicate
continuity or logic levels.

Direct temperature readings in
°C: Used with any K-type

ahandheld
DMM.
Now you can

move up to
Fluke?”

*Suggested US. list price
For technical data circle no. 59

If your dealer doesn’t carry Series D
Multimeters yet, call this number. We'll be
happy to tell you who does. 1-800-426-9182

thermocouple, the 1) 8 delivers fully-
compensated readings in °C from
20°C to + 1265°C, for checking
heating and refrigeration systems.

Peak hold feature captures
transients: A shortterm memory in
the D804 captures and holds the peak
reading of a motor starting current.

And more: 0.1% basic dc accuracy,
conductance, 26 measurement ranges,
hattery, safety<lesigned test leads and a
one year parts and labor warranty. A
full line of accessories is also available
to extend the measurement capabilities
of your DMM.

Ask your dealer about the
powerful, versatile D 8M and the rest of
IFluke’s new Series D line of low-cost
digital multimeters.

From the world
leader in DMM’s.
Now we've designed
one for you.
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Specialists in demand
by employers in ’80’s

Graduate computer scientists will be re-
cruited by more firms than graduates in any
other specialty, according to a recent sur-
vey of 947 employers hiring technical grad-
uates in 1981. Mechanical and electrical
engineers are also in demand and will be
recruited by two-thirds of the companies
surveyed.

The demand for new specialties will be
increased by the new technologies now
developing. The survey source, Peterson’s
Guides Annual Survey of Technical Career
Opportunities, lists 100 companies that are
seeking nuclear engineers, 27 that are hir-
ing meteorologists, 40 that are recruiting
marine engineers, and 21 that need solar
engineers.

Digital radio broadcasts

Ina U.S. radio ‘“first”, San Francisco sta-
tion KQED-FM has aired a series of con-
certs recorded live using digital audio. The
complete season of the San Francisco
dpera, as well as concerts of other San
Francisco musical organizations, were in-
cluded in the station's nationally broadcast
programs. Station KQED is using a Sony
PCM-100 digital processor for the record-
ing and broadcasts, which are beamed to
244 National Public Radio affiliates via the
National Public Radio satellite.

The reaction of listeners and participat-
ing radio managements has been ‘‘ex-
tremely positive,” says KQED. A typical
comment is that the digital recordings are

“identical’ to a direct live audio pickup (un-
like analog recording, which has inherent
tape hiss and a much smaller dynamic
range). The station's chief engineer says,
“The PCM recordings sound exactly like
live broadcasts. In A/B comparisons, |
can’t tell the difference.”

The digital system has advantages other
than fidelity. Tape and storage costs can be
cut since the digital recordings are stored
on videocassettes instead of reel-to-reel
analog tape. The tapes suffer no detectable
loss of quality with age and use, and they
can be copied an unlimited number of
times with perfect accuracy.

Electronics Hall-of-Fame
Center proposed

Two vice presidents of the National Elec-
tronic Service Dealers Association (NES-
DA), Gene Dillingham and Bill Lawler, are
leading a project to inaugurate a Hall-of-
Fame Center as a tribute to those who have
made significant contributions in the field
of electronics. It would include for starters
such figures as Thomas A. Edison, inventor
of the electric light, motion pictures, and
the phonograph; Lee deForest, the father
of radio; Hugo Gernsback, publisher, in-
ventor, and electronics prognosticator, and
David Sarnoff, color-TV pioneer.

Dillingham and Lauder presented the
plan to NESDA's House of Representa-
tives, which approved the project January
31, 1981.

NESDA is inviting EIA, NEDA, ITA, NAE-
DA, NABER, NAVA, NATESA, and all other
national associations in the electronics in-

KQED'S CHIEF ENGINEER FRED KROCK and music director Victor Ledin with Sony’s PCM-100

digital audio encoder.

dustry to join in making this Hall of Fame
possible by forming a Hall-of-Fame Foun-
dation to administer the operation of the
Hall-of-Fame Center.

Inquiries may be sent to NESDA, Atten-
tion: J. W. Williams, 2708 West Berry St.,
Fort Worth, TX 76109.

New small-car wiring system

A novel prototype car ‘‘wiring'" system
was displayed by National Semiconductor
at the recent Society of Automotive Engi-
neers conference and exhibition. it was
designed to solve the problem of space lim-
itation in today's small cars.

The steady stream of compact economy
cars has posed a multitude of problems for
engineers. In particular, the space available
for automobile electrical harnesses—bun-
dies of electrical wiring throughout the
car—has been restricted severely. The
ever-increasing variety of electrical acces-
sories on the newer cars makes the prob-
lem even worse.

National Semiconductor’s system con-
sists of transmitters, receivers, and a pow-
er conditioner. The transmitters are con-
nected to the regular dashboard switches
(ignition, lights, etc.) They send an encoded
signal when the switch is turned ‘‘on”
(closed) and another whenit is opened. The
receivers decode the signals and turn on
the corresponding loads (headlights, wip-
ers, etc.) or turn them off, as instructed.

The system's power conditioner filters
transients from the vehicle's electrical sys-
tem, protecting transmitters and receivers
and preventing false signals.

With this new multiplex “wiring’’ system,
the wiring harness can be reduced to three
wires: a high current-load power wire, a
multiplex system power wire, and a ground
wire. The space saving is significant. In
addition, the new system permits adding
extra electrical accessories at will, simply
by connecting additional transmitters and
receivers to the three key wires.

Speech synthesizer for low-
volume users

The Votrax SC-01 speech-synthesizer IC
is now available in low-volume quantities
through the company’s newly established
sales division, Vodex, states Vodex general
manager Russell Thieiman. The SC-01 IC,
released in 1980, is a speech-synthesizer
IC that produces speech using a propri-
etary technique for combining electronic-
ally generated phonemes through a series
of electronic commands to make an unlim-
ited vocabulary.

The *“talking" IC can now be purchased
in quantities from five to 5,000, where, pre-
viously, it was available only for large-vol-
ume orders. In quantities of 1,000, the IC is
available at a per unit cost of $37.50, says
Thielman.

continued on page 12
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New Portable Digital
Capacitance Meter

o PReCISION

MODEL 826 |

Call For Our Price

WESTON

The Roadrunner
Model 6100

¢ 5 Range audible signal-
ing function
e 0.5” LCD display

e 6 Functions

e 29 Ranges

Reg. $155.00
SPECIAL
peE® $139.00
BE includes free case

@HITACH

Non-Linear Systems

[FLUKE| | HICKOK

VIZ nch TRIPLETT

PORTABLE
OSCILLOSCOPES

BATTERY OPERATED

@ Non-Linear Systems

Call For Our Prices

Single Trace 15MHz

MS-215 MS-230

Dual Trace 30MHz

Dual Trace 15 MHz

7~ PHILIPS

-’

WESTON

@ o< PrECISION
LEADER | []oonc]

New Sweep/Function Generator

vooe. 3020

* Four instruments in one
package—sweep generator, func:
tion generator, pulse generator.
tone-burst generator

* Covers 0.02Hz-2MHz
* 1000: 1 tuning range

* Low-distortion high-accuracy
outputs

* Three-step attenuator pius
vernier control

* Internal hinear and log sweeps

* Tone-burst output is front-panel or
externally programmable

Cali For Our Price

Q-DATA PRECISION

APUCEC-
ELEC =

THE TEST EQUIPMENT
SPECIALISTS

== TOLL FREE HOT LINE
@8 800-223-0474

V-151B 15 MHz Single Trace
V-152B 15 MHz Dual Trace
V-202 20 MHz Dual Trace
V-301B 30 MHz Single Trace
V-302B 30 MHz Dual Trace
V-352 35 MHz Dual Trace
V-550B 50 MHz Dual Trace,
Dual Time Base
V-1050 100 MHz Dual Trace,
Dual Time Base

@HITACHI

Call For
Special Intro
Price Offer

54 WEST 45th STREET, NEW YORK, N.Y. 10036
IN NEW YORK STATE 212- 687-2224

We carry a full line of multimeters, oscilloscopes, frequency counters, audio and

RF generators, power supplies and accessories.

Just call our Toll-Free number and one of our experts will answer all your

questions about test equipment.

www americanradiohicstory com
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Only from NRI!
Complete home entertain
in one fast-track home-

® RADIO-ELECTRONICS




ment electronics service
study course.

Only NRI gives you so much
training for your money.
Look what you learn
to service...

Color TV Musical Instrument
Black & White TV Amplifiers
Portable TV AM/FM Tuners
Videotape Tape Recorders
Recorders Speaker Systems
Video Disc Record Players
Players Auto Radio
Cable TV Antennas
Equipment Auto Stereo
Public Microprocessor
Address Controls
Systems Electronic Fire &
Portable Burglar Alarm
Radios Systems
and more!

Master the world of entertainment *

electronics with training from NRI. Only
NRI gives you so much in a single,
unified course. You're prepared to

enter this lucrative field at any point,
specialize or be a generalist. From
computer-controlled TV to videotape
recorders to laser beam video disc
players, NRI training is complete.

Learn at Home
in Your Spare Time

And you learn right at home, at
your convenience, without quitting your
job or wasting time and gasoline going
to night school. NRI “fast-track” train-
ing makes learning easier... NRI
“hands-on” projects give you practical
bench experience as you progress. You
not only get theory, you actually build
and test electronic circuits, equipment,
a complete audio system or color TV.

Computer-Programmed TV,
Videotape Recorder,
or Stereo

As part of your training, you as-
semble and keep NRI's 25” (diagonal)

color TV, It's complete with built-in digi-
tal tuning that lets you program an
entire evening’s entertainment. As you
build it, you study circuit operation
stage by stage, see how electronic faults
can be detected and corrected, get prac-
tical bench experience that gives you
extra confidence.

Training Equipment and instruments
included.. .yours to keep.

Or, as your practical experience
project, you can elect to construct NRI's
solid-state tuner and amplifier, complete
with speakers. Or train with a fine
videotape recorder. Any way you choose,
you keep all equipment, get all 67
lessons covering home electronics
completely.

Professional Instruments
Included
Your training also includes the
NRI Discovery Lab® where you'll build
and study electronic circuits, perform
practical experiments that make theory

www americanradiohistorv com

come alive. You'll get professional in-
struments, t00, like the 6-function, 26-
range Beckman LCD digital multimeter.
And as you assemble your TV, you even
build key instruments so vou know them
from the inside out...a digital CMOS
frequency counter, 5” solid-state oscil-
loscope, and a 10-function integrated
circuit TV pattern generator.
NRI Training
the Choice of the Pros

More than 60 vears and a million
students later, NRI is still first choice in
home-study schools. A national survey
of successful TV repairmen shows that
more than half had home-study train-
ing, and among them, it's NRI 3 to 1
over any other school. We’ll be happy
to send you the survey summary on
request. Find out how NRI can work
for you.

Send for Free Catalog...
No Salesman Will Call

Send today for our free 100-page
catalog which shows all the equipment
and instruments, complete lesson plans,
opportunities in this wide-open field,
and convenient time payment plans to
fit your budget. Or explore other NRI
opportunity courses like Microcompu-
ters and Microprocessors, Communi-
cations Electronics, Electronic Design
Technology, or Digital Electronics. Send
the postage-paid card today and see
what “complete” really means. If card
has been removed, please write to us.

NRI SCHOOLS

d McGraw-Hill Continuing

:A / Education Center
+a . 3939 Wisconsin Ave.

02N Washingion, Dc. 20016

We'll give you tomorrow.
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Lithium photo batteries

A new high-performance cylindrical pho-
tographic battery with a storage (shelf) life
of more than five years is now available.
introduced by Duracell International Inc., it
is the first cylindrical lithium battery avail-
able for consumer use in this country.

DURACELL’s PX25L LITHIUM BATTERY

The new 6-volt battery is made up of two
3-volt cells. It is directly interchangeable
with present alkaline and silver-oxide types
and fits a wide variety of 35-mm cameras.

Most photo batteries have a storage life
of only one to two years, and many serious
photographers change them oftener than
once a year, to be-sure of dependable ser-
vice. The Duracell PX28L can be stored in a
camera for more than five years with little
or no loss of energy.

Telematic acquires RCA division

Telematic, a manufacturer of TV service
components and an early constructor of
test jigs and adapters, has acquired the
RCA Test Jig and Adapter Division.

The company will manufacture the RCA
test jig and adapters as an independent
line. It will continue to make its own test jig
and adapters. The combination will enable
Telematic to service practically every tele-
vision set in use today.

All products will be supplied from Tele-
matic’s plant at 108-02 Otis Avenue, Coro-
na, NY 11368.

Hitachi wins lawsuit

Hitachi, Ltd., Tokyo, Japan, has an-
nounced that the billion-dollar antitrust and
antidumping lawsuits filed by Zenith Radio
Corp. and National Union Electric Corp.,
against 21 Japanese and U.S. companies,
including Hitachi and two of its subsidiar-
ies, have been dismissed by the U.S. Dis-
trict Court in Philadelphia. The complaints,

filed in 1970 and 1974, alleged that the
defendants and almost 100 alleged co-con-
spirators had conspired to take over the
U.S. market for television receivers and
other consumer electronic products by
concerted dumping and price discrimina-
tion, and by pursuing unlawful acquisitions
in the United States.

The decision by Judge Edward R. Beck-
er, coming after more than ten years of liti-
gation, granted Hitachi’s motion for sum-
mary judgment as to all of plaintiffs’ claims
under the Sherman Act, Robinson-Patman

Act, Clayton Act, and the 1916 Antidump-

ing Act. Last year the Court granted Hita-
chi's motion for summary judgment as to
all but minor aspects of plaintiffs’ other
claims under the 1916 Act. That ruling has
been appealed and is pending before the
U.S. Court of Appeals in Philadelphia.

Local TV stations
may triple in three years

If positive action is taken on rule-making
procedures now before the FCC, the num-
ber of channels available to the TV viewer
in most areas will increase within three
years to at least three times the number
now available.

That statement was made by Lo-Power
Digest, a new publication aimed at entre-
preneurs who may be interested in the pro-
posed new field for investment. It is based
on the FCC’s decision to take applications
for new low-power stations under the same
rules as regular “translator’ stations, that
simply repeat the programs of present TV
stations in areas where the coverage is'not
good.

The result has been a flood of applica-
tions—supposedly exceeding 1,000 per
month—for the new stations. It is hoped
that new highly stable low-power solid-
state transmitters may allow the FCC to
relax some of the rules now applicable to
high-power stations to allow the low-power
stations to operate at a lower cost than is
now possible. That, plus low-cost cameras
and video-tape systems, may make low-
power local TV stations feasible in smaller
cities that are not now considered large
enough to support a local station.

‘“Low-power television broadcasting, the
first new broadcast service considered by
the FCC in 20 years, offers the same possi-
bilities as the advent of commercial televi-
sion broadcasting in the 1940’s,” says
Charles D. Ferris, Chairman of the FCC. “It
poses the exciting challenge to commercial
and noncommercial entrepreneurs of cre-
ating programming to make the new ser-
vice attractive to Americans.”

The proposed new service would operate
on UHF channels, with a power maximum
of 1,000 watts—enough to cover aimost
any average-sized city. Stations would be
licensed to drop in on nearly any channel

where they could prove that no interference
would be caused to existing stations.

FIRST CO, MILITARY LASER

HUGHES AIRCRAFT ENGINEER William Tomita
adjusts the transmitter on an advanced proto-
type model of the first carbon-dioxide laser
developed in the United States for tactical mili-
tary applications. The transmitter and its elec-
tronics will be housed in the white casing at
left. The new laser will have several key advan-
tages over the solid-state lasers now used in
military rangefinding. A carbon-dioxide laser
will penetrate battlefield smoke and dust better
than a solid-state device. it also operates in the
same waveband as the tank’s thermal-imaging
system. That means that the laser will reach
any target that the gunner can see through his
thermal night sight. The new laser is harmless
to the human eye and can be used safely in
training exercises.

Direct satellite broadcast
endorsed by FCC

At a recent meeting, the FCC endorsed
the general idea of direct television broad-
casting from satellites to private homes. It
also took under consideration a COMSAT
proposal to provide that service.

Few of the details of the proposed ser-
vice were worked out, but the Commission
expects to be able to give final approval to
the new service sometime in 1981. The FCC
has already warned microwave communi-
cations systems that they may have to
cease operating in the 12-GHz band, be-
cause of possible interference with the sat-
ellite-home TV signals.

Television broadcasters are not happy
with the new proposal; the National Associ-
ation of Broadcasters suggests that the
service should be studied further, and then
approved by Congress before implementa-
tion. “Any interim approval by the FCC is
shortsighted,” stated NAB president Vin-
cent T. Wasilewski. R-E
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WEST COAST

OMEGA Sales Co.

EAST COAST

OMEGA Sales Co.

: OMEGA :
12 Meeting St. SALES 3533 Old Conejo Rd. #102

Cumberland, Rl 02864
1-401-722-1027

Newbury Park, CA 91320

1-805-499-3678
CA. TOLL FREE 1-800-322-1873

1-800-556-7586 1-800-235-3581
PECIAL OF THE MONTH

COMPLETE [commodore
SYSTEM 4032 COMPUTER $1061
(8032 Add $160)

4040 DISK $1061
4022 PRINTER $651
CBM-IEEE

IEEE-IEEE

INTERTEC SUPERBRAIN 64K RAM
QD SUPERBRAIN $3195
{ NEC 5510 SPINWRITER $2595
NEC 5530 SPINWRITER $2595
OKIDATA MICROLINE-80 $ 399
OKIDATA MICROLINE-82 $ 529
OKIDATA MICROLINE-83 $ 799
APPLE Il PLUS 48K $1189
APPLE DISK w/3'3 DOS Controller $ 545
APPLE DISK w/o Controter $ 435
BASE 1l PRINTER $ 599
HAZELTINE 1420 $ 799
NORTHSTAR HORIZON 11 32K QD $2975
ANADEX DP-9500 $1295
TELEVIDEO 912C $ 669
TELEVIDEO 920C $ 729
TELEVIDEO 950 $ 959
CBM 8032 COMPUTER $1225
CBM 8050 DISK DRIVE $1449
CBM 4032 COMPUTER $1090
CBM 4040 DISK DRIVE $1090
CBM 4022 $ 679
CBM VIC-20 $ 289
CBM C2N $ 85
RACIO SHACK 11 64K $3245
RACIO SHACK Ilt 16K $ 839
LEEDEX/AMDEK 100 $ 139
LEEDEX/AMDEK 100G $ 169
LEEDEX/AMDEK COLOR-1 13" Color Monitor $ 349
MICROTEK 16K RAMBOARD for ATARI $99.95
MICIOTEK 32K $ 165
ATARI 400 16K $ 349
ATARI 825 PRINTER $ 619
ATARI 850 INTERFACE $ 139

or both together $ 749
ATARI 810 DISK DRIVE $ 449
(Call for price list of ATARI software)

Tractor optlon
$245

MICROLINE-80

ATARI 800 32k $779

e WE ACCEPT C.0.D.'S

¢ NO SURCHARGE FOR
CREDIT CARD ORDERS

* ALL EQUIPMENT FACTORY
FRESH W/MFT.WRNTY,

® STOCK SHIPMENTS

SAME DAY OR NEXT

PRICES ARE SUBJECT TO CHANGE WITHOUT NOTICE.
==  EAST COAST / WEST COAST &

OMEGA SALES COVIPANY
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TWELVE STRONG

HEATH/ZENITH YOUR

Pick a strong partner

A computer purchase is the beginning of a long term
partnership between you and the people you buy from.
Your ongoing need for software and accessories re-
quires a partner who will stand by you with a growing
line of products. And nowhere will you find a more com-
plete line of hardware, software and accessories than
at your Heathkit Electronic Center. Here are twelve
strong reasons to make Heath/Zenith your partner.

1. The All-In-One Computer

The heart of the Heath/Zenith line is the stand-alone
89 Computer. it's a complete system with built-in 5%a-inch
floppy disk drive, professional keyboard and keypad,
smart video terminal, two Z80 microprocessors, and
two RS-232C serial 1/O ports. It comes with 16K RAM,
expandable to 64K.

2. Peripherals

These include the popular Heath/Zenith
=1 19 Smart Video Terminal, loaded with
professional features. And the 74 Line
Printer, priced as low as $495. Other
printer brands are on display,
including high-

speed, typewriter-_ag “-t-
quality printers. — P
—_—— - (
3. Software —

Word processing, includes reliable, easy-to-use
Zenith Electronic Typing and powerful, full-featured
WORDSTAR.

Small Business Programs, feature General Ledger and
Inventory Control.

HUG, Heath Users’ Group, offers members a library of
over 500 low-cost programs for home, work or play.

4. Programming Languages

For your own custom programs,
Microsoft languages are
available in BASIC (compiler
and interpreter), FORTRAN
and COBOL.

5. Operating Systems

Three versatile systems give youthe capability to per-
form your specific tasks.

CP/M by Digital Research makes your system com-
patible with thousands of popular CP/M programs.
UCSD P-System with Pascal is a complete program
development and execution environment.

HDQOS, Heath Disk Operating System gives you a
sophisticated, flexible environment for program
construction, storage and editing.

6. Utility Software

Expand the performance range of your computer with
a broad selection of utility tools, including the best of

Digital Research and the complete line of innovative
Softstuff products.

7. Disk Systems

The 8-inch Heath/Zenith 47

Dual Disk System adds over 2

megabytes of storage to your
89 Computer. Diskettes are

standard IBM 3740 format, double-sided,

double-density.

The 5Ya-inch 87 Dual Disk System adds

200K bytes of storage to your 89. Both

disk systems feature read/write protec-

tion and easy plug-in adaptability.

8. Self-Study Courses

Learn at your own pace

with Programming

Courses that teach you

to write and run your own

programs in Assembly, ;

BASIC, Pascal or e
COBOL. 2

A course on Computer Concepts
for Small Business gives you

the understanding to eval-

uate the ways a computer

can benefit your business.

Personal Computing is a
complete introduction to
the fundamentals for the
novice. Every Heathkit/
Zenith course is pro-
fessionally designed
foreasy, step-by-
step learning.

All Heath/Zenith
Computer Products -
are available completely
assembled and tested for
commercial use. Or in easy-
to-build, money-saving kits.

www americanradiohistorv com



REASONS TO MAKE

COMPUTER PARTNER

Visit Your Heathkit Electronic Center*

where Heath/Zenith Products are displayed, sold and serviced.

9. Expansion Options

Communicate with the outside world through a Three-
port EIA RS-232C Serial Interface.

Expand RAM to 64K with easy-to-install expansion
chips.

10. Accessories

. - Your Heathkit Electronic Center has the

latest in modems, black-and-white and

i ﬁ‘;f " color video monitors, computer furniture
! %-’j and a full line of supplies, accessories, books
and parts.
11. Service

No one stands by you like Heath/Zenith.
We help you get your system up and
running smoothly. Service is avail- b_
able from trained technicians,

over the phone or at one of 56
Heathkit Electronic Centers.

12. Value

Your money buys you more because
Heath/Zenith prices are among the industry’s most
competitive. Make your own comparison and find out
how much you can save.
Complete, integrated computer hardware and soft-
ware, designed to serve you and to grow with you
that’s what to look for in a strong partner. And
with Heath/Zenith you get it all under
one roof.

All atyour
Heathkit Electronic
Center

Pick the store nearest you
from the list at right. And
stop in today fora demon-
stration of the Heath/Zenith
89 Computer System. If you
can't get to a store, send
$1.00 for the latest Heathkit®
Catalog and the new Zenith
Data Systems Catalog of
assembled commercial
, computers. Write to

Heath Co., Dept.020-804,

Benton Harbor, M1 49022.

HEATH/ZENITH

PHOENIX, AZ

2727 W. Indian School Rd.

602-279-6247

ANAHEIM, CA
330E. Ball Rd
714-776-9420

CAMPBELL, CA
2350 S. Bascom Ave.
408-377-8920

EL CERRITO, CA
6000 Potrero Ave.
415-236-8870

LA MESA, CA
8363 Center Dr.
714-461-0110

LOS ANGELES, CA
2309 S. Flower St
213-749-0261

POMONA, CA

1555 N. Orange Grove Ave.

714-623-3543

REDWOOD CITY, CA
2001 Middefield Rd.
415-365-8155

SACRAMENTO, CA
1860 Fulton Ave.
916-486-1575

WOODLAND HILLS, CA
22504 Ventura Blvd.
213-883-0531
DENVER, CO

5940 W. 38th Ave
303-422-3408

AVON, CT

395 W. Main St. (Rt. 44)
203-678-0323
HIALEAH, FL

4705 W.16th Ave.
305-823-2280
PLANTATION, FL

7173 W. Broward Blvd
305-791-7300

TAMPA, FL

4019 W. Hillsborough Ave

813-886-2541

ATLANTA, GA

5285 Roswell Rd
404-252-4341
CHICAGO, IL

3462-66 W. Devon Ave.
312-583-3920

DOWNERS GROVE, IL
224 Ogden Ave.
312-852-1304
INDIANAPOLIS, IN
2112 E. 62nd St
317-257-4321

MISSION, KS

5960 Lamar Ave.
913-362-4486
LOUISVILLE, KY
12401 Shelbyville Rd.
502-245-7811
KENNER, LA

1900 Veterans
Memorial Hwy.
504-467-6321

BALTIMORE, MD
1713 E. Joppa Rd
301-661-4446
ROCKVILLE, MD
5542 Nicholson Lane
301-881-5420
PEABODY, MA

242 Andover St.
617-531-9330
WELLESLEY, MA
165 Worcester Ave.
617-237-1510
DETROIT, MI

18645 W. Eight Mile Rd.

313-535-6480

E. DETROIT, MI
18149 E. Eight Mile Rd.
313-772-0416

HOPKINS, MN
101 Shady Oak Rd.
612-938-6371

ST. PAUL, MN
1645 White Bear Ave.
612-778-1211

BRIDGETON, MO
3794 McKelvey Rd.
314-291-1850
OMAHA, NE

9207 Maple St.
402-391-2071
ASBURY PARK, NJ
1013 State Hwy. 35
201-775-1231

FAIR LAWN, NJ
35-07 Broadway (Rt. 4)
201-791-6935
AMHERST, NY
3476 Sheridan Dr.
716-835-3090
JERICHO, L.I. NY
15 Jericho Turnpike
516-334-8181
ROCHESTER, NY
937 Jefferson Rd.
716-424-2560

N. WHITE PLAINS, NY
7 Reservoir Rd.
914-761-7690

CLEVELAND, OH
28100 Chagrin Blvd.
216-292-7553
COLUMBUS, OH
2500 Morse Rd.
614-475-7200
TOLEDO, OH
48 S. Byrne Rd.
419-537-1887
WOODLAWN, OH
10133 Springfield Pike
513-771-8850
OKLAHOMA CITY, 0K
2727 Northwest
Expressway
405-848-7593
FRAZER, PA
630 Lancaster Pike
SRI, 30)
15-647-5555
PHILADELPHIA, PA
6318 Roosevelt Blvd.
215-288-0180
PITTSBURGH, PA
3482 Wm. Penn Hwy.
412-824-3564
WARWICK, RI
558 Greenwich Ave.
401-738-5150
DALLAS, TX
2715 Ross Ave.
214-826-4053
HOUSTON, TX
1704 W.Loop N.
713-869-5263
SAN ANTONIO, TX
7111 Blanco Road
512-341-8876
MIDVALE, UT
58 East 7200 South
801-566-4626
ALEXANDRIA, VA
6201 Richmond Hwy.
703-765-5515
VIRGINIA BEACH, VA
1055 Independence Bivd.
804-460-0997
SEATTLE, WA
505 8th Ave N.
206-682-2172
TUKWILA, WA
15439 53rd Ave. S.
206-246-5358
MILWAUKEE, Wi
5215 W. Fond du Lac
414-873-8250

*Units of Veritechnology
Electronics Corporation in
the U.S.

Prices and specifications subject ta change without notice.

"  — = i ——a——
Your strong partner
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Becoming An Author

Wherever | go, the most often asked question is: “How do | go
about writing an article for Radio-Electronics?” | do not dismiss
that question lightly. Our readers represent a vast untapped reser-
voir of knowledge. Each and every one of you has developed a
special expertise in at least one particular area. Many of you have
unique ideas and knowledge that is not widely known. The drive to
acquire knowledge and share knowledge and ideas with others is
immense. In fact, that is the main function of Radio-Electronics. It
is a vehicle for the exchange of knowledge and ideas. For those
reasons we encourage our readers to write articles.

What do you get out of writing an article? Aside from the extra
income and recognition of having your name in print, there’s the
satisfaction of sharing your knowledge with others. In effect, you
have advanced the knowledge of the members of this industry and
have helped people just like yourself. Indeed, it is a rewarding and
satisfying achievement.

Submitting an article is not difficult. It is simply a matter of
sending it to my attention. The best first step, however, is to send
me an outline of the article to see if we're interested in the subject.
If we are, we'll tell you to go ahead and perhaps even make a few
suggestions regarding your outline.

There are far too many steps involved in writing an article for us
to cover here. However, we do have an Author's Guide that will
answer many of your questions. If we've managed to stir your
curiosity, then send a self-addressed stamped envelope to Author’s
Guide, Radio-Electronics, 200 Park Avenue South, New York, NY
10003, and we’ll send you one.

Now what’s your excuse for not writing an article?

77N

ART KLEIMAN
Managing Editor

www americanradiohistorv com
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NOW SONY TEAGHES YOU
THE THEORY BEHIND
VIDEO GOLOR SYSTEMS AT
THETOUGH OF A BUTTON.

It’s a whole new way of getting an education in color video technology—Sony-style.

The classroom is home or shop. The seat—your most comfortable. The hours—your own. The
method—five videocassettes and five accompanying booklets that make up
a complete, self-paced learning Erogram. With Sony teaching,.

Called “Color Systems,” this second course in Sony’s Video Funda-
mental Series is designed for those who require a thorough back-
ground in all aspects of color theory as it applies to the video
industry today:

You'll see clear demonstrations that unravel the myster-
ies of color circuitry—from cameras to CRT%. You will learn
about the equipment and signals used for testing, plus useful
techniques for troubleshooting color video systems. Each cassette
comes with its own study booklet. whose self-review questions show
you when youe on top of the material and ready to move on.

You can order a preview tape, individual tapesona |
specific subject or the entire Color Systems course in Betamax
or U-matic format.

Course Contents: 1. Properties of Color. 2. Color Cam-
era Systems. 3. Video Display Systems. 4. Encoding NTSC Color. |
5. Decoding NTSC Color.

Whether you own, sell or service video equipment, or have
an overall electronics background, “Color Systems™ will make you
thoroughly at home in the world of color video technology.

SONY COLOR SYSTEMS COURSE 5
I'm interested in learning color video technology. Please send me: We honor VISA and MasterCard via phone or mail. Mastercara)
COLOR SYSTEMS SERIES-—-COMPLETE Name b h
(5 cassettes/booklets. customized album and binder supplied)
Betamax Olhr. O2br.. ... .. .. $29500  Address
Regular Price $330.00 )
WlUmatic O, ... ... ... $35500  City. State —
- 7, s
Regulur Price $405.00 Zip Code Phone =

INDIVIDUAL LESSONS
(Price per cassette/booklet)

Betamax Olhr, O2hr.. ... .. $66.00  VISA/MasterCard Number Exp. Date

¥rUmatic 0.0 o $81.00
Circle lesson # and indicate quantity desired in space provided. e ——

Signature

! 2 3 4 S — Mail to: Sony Video Products Company. Tape Production Services.
PREVIEW TAPE 700 W. Artesia Blvd.. Compton. California 90220.

Betamax Olhr. O2hr..... ... . ... $12.50 O Please send additional information.

U-matic P . A e P el e M cxrt s, $28.00 NOTE: Tapes rcturnable if defective when received. Please allow two

Add appropriate sales tax and $1.75 per cassette (38.75 for complete
course) for handling and shipping. (UPS in continental U.S. If outside,
add $30.00 tor Export Churges.(ﬁ) us Collect Freight Charges: special
handling is extra.) For phone orders. call (213) 537-430C. x331. or visit
your local SONY Video Products Dealer.

weeks for delivery.

SONY

Video Communications
Sony. Betamax and U-matic are registered trademarks of the Sony Corp.
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“It youre going tolearn
electronics, you might
as well learn it right!”

ol

i L qil 1] f
B bty “ W= ~F
§ - ¥ ———
| — ) - |

“Don’t settle for less.
Especially when it comes
to career traiming...because
everything else in your life
may depend on it. That’s
why you ought to pick CIE!”



You’ve probably seen ad-
vertisements from other
electronics schools. Maybe you
think they’re all the same.
They're not?

CIE is the largest indepen-
dent home study school in the
world that specializes exclu-
sively in electronics.

Meet the Electronics
Specialists.

When you pick an electronics
school, you're getting ready to invest
some time and money. And your
whole future depends on the educa-
tion you get in return.

That's why it makes so much
sense to go with number one. . . with
the specialists . . . with CIE!

There’s no such thing as
bargain education.

If you talked with some of our
graduates, chances are you'd find a
Iot of them shopped around for their
training. Not for the lowest priced
but for the best. They pretty much
knew what was available when they
picked CIE as number one.

We don’t promise you the moon.
We do promise you a proven way to
build valuable career skills. The CIE
faculty and staff are dedicated to
that. When you graduate, your di-
ploma shows employers you know
what you're about. Today, it’s pretty
hard to put a price on that.

Because we’re special-
ists, we have to stay
ahead.

At CIE, we've got a position of
leadership to maintain. Here are
some of the ways we hang onto it. ..

Qur step-by-step learning
includes “hands-on”
training.

At CIE, we believe theory is
important. And our famous
Auto-Programmed?® Lessons teach
you the principles in logical steps.

But professionals need more
than theory. That's why some of our
courses train you to use tools of the
trade like a 5 MHz triggered-sweep,
solid-state oscilloscope you build
vourself—and use to practice trouble-
shooting. Or a Digital Learning
Laboratory to apply the digital theory
essential to keep pace with electronics
in the cighties.

Our specialists offer you
personal attention.

Sometimes, you may even have
a question about a specific lesson.
Fine. Write it down and mail it in.
Our experts will answer you
promptly in writing. You may even
get the specialized knowledge of all
the CIE specialists. And the answer
you get becomes a part of your per-
manent reference gle. You may find
this even better than having a class-
room teacher.

Pick the pace that’s right
for you.

CIE understands people need
tolearn at their own pace. There’s no
pressure to keep up. . . no slow
learners hold you back. If you're a
beginner, you start with the basics.
If you already know some elec-
tronics, vou move ahead to your
own level.

Enjoy the promptness of
CIE’s “same day” grading
cycle.

When we receive your lesson
before noon Monday through Satur-
day, we grade it and mail it back —
the same day. You find out quickly
how well you’re doing!

CIE can prepare you for
your FCC License.

For some electronics jobs, you
must have your FCC License. For
others, employers often consider it a
mark in vour favor. Either way, it’s
governmeznt-certified proof of your
specific knowledge and skills!

More than half of CIE’s courses
prepare you to pass the government-
administered exam. In continuing
surveys, nearly 4 out of 5 CIE gradu-
ates who take the exam get their
Licenses!

Associate Degree

Now, CIE offers an Associate in
Applied Science Degree in Electronics
Engineering Technology. In fact,
all or most of every CIE Career
Course is directly creditable
towards the Associate Degree.

Scnd for more details
and a FREE school
catalog.

Mail the card today. If it’s gone,
cut out and mail the coupon. You’ll
get a FREE school catalog plus com-
plete information on independent
home study. For your convenience,
we’ll try to have a CIE representa-
tive contact you to answer any ques-
tions you may have.

Mail the card or the coupon or
write CIE (mentioning name and
date of this magazine) at: 1776 East
17th Street, Cleveland, Ohio 44114%.

r-----------------l
Cleveland Institute of Electronics, Inc.

1ClI
0

package of home study information.

1776 East 17th Street, Cleveland, Ohic 44114
Accredited Member National Home Study Council

O YES... want the best of everything! Send me my FREE CIE school
catalog — including details about the Associate Degree program — plus my FREE

MAIL TODAY?
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PRIVATE At the latest gathering of the Satellite Private Terminal Seminar in Washington in early spring,
the cost of home satellite receivers dropped to an all-time low. Complete packages of equipment
TERMlNAL were available for as little as $1,800. In truth, a realistic package of antenna, tuner, LNA, and
EQUIPMENT  associated hardware still costs around $3,000 for a parabolic dish; and that means a retail price of
up to $6,500 for the same equipment. But if you’ll be satisfied with a spherical antenna and lesser
DROPS INTO $1’800 qﬁality hardware, you can get into satellite TV for under $2,000.

RANGE Close to 2000 people showed up for the SPTS conference and there were more than 50
exhibits. Even Ralph Nader stopped by to offer a word of encouragement. A number of new
vendors showed up with equipment, such as SatFinder Systems, which unveiled several equip-
ment packages. Its SS-1 deluxe rotatable antenna setup includes a 10-foot fiberglass dish, a polar
mount, LNA and polarity motor, additional equipment, and directions on how to install a
foundation, forms, and assembly. For $1700 less, the company offers a hand-rotatable unit with
a scaled down equipment package.

National Microtech came with a glossy package of literature and a full-line of equipment,
starting with its Apollo XK package for $3,980 (including 120° LNA, 10-foot dish and KLM
receiver). Remote tunable receivers were available from many new suppliers.

The success of the conference bodes well for the next SPTS conference slated for August
14-16 in Omaha. Details are available from Satellite TV Technology Inc., PO Box G, Arcadia,
OK 73007.

Among the fascinating visual glimpses during the conference were the array of dishes spread
out all around the grounds and parking lots of the hotel where the meeting was held. The
exhibits even lapped over to nearby streets, where one vendor parked his car, with a trailer and
small-dish antenna in tow.

DISHES AT The_incrcasing i‘ntt‘arest in satellite communicati.ons by major TV broadcasters was evident at the

BROADCASTERS National Assocna}non of Broadcasters convention. In much the same way that the cable TV

industry plowed into satellite usage five years ago, broadcast operators now seem ready to get

CONVENTION into the act effectively. AT&T, which now carries much of the network TV broadcasting via

microwave circuits nationwide, was on hand to show off several of its new services for satellite

transmission—including an impressive all-digital process that it can now use for FM radio
satellite transmission.

As at other conferences, the parking lot was packed with dishes, including a novel “SimulSat”
dish that was unveiled by Satellite Communications Network, a small New Jersey firm. The
antenna, which looks like a cut-off version of a 10-meter dish, can pick up signals simultaneously
from as many as four different satellites.

NETWORKS The ABC, CBS, and NBC TV networks are going to test the idea of sending all of their
programming via satellite. The test, due to begin in October, will last about three years and
GOING ALOFT probably use the latest AT&T Comstar satellite (87° west longitude). One network official said
the networks expect to know within a year if the satellite feed is preferable to the expensive and

extensive set-up of terrestrial microwave facilities that the networks now use.

AT&T may have another interesting new customer—the world’s largest printer, R. R. Don-
nelley and Sons. The company wants to transmit high-speed data—1.5 million bits per second-
to its regional printing plants. It would be the first commercial use of AT & T’s satellites for such
massive data transmission.

AROUND THE RCA Americom has developed a new satellite TV distribution thhniquc that makes it possibl_e to
SATELLITE put eath stations in areas subject to lcrres.tnal microwave interference. Optimized i Video
Transmission (OVT) is a method that makes it possible for a TVRO to be co-located with TV
CIRCUIT studios in electronically congested downtown areas. The new technology can produce a substan-
tial improvement in the picture by eliminating the low-level impulse noise that is often prevalent
in small earth stations; in essence, the system shaves off part of the bandwidth to eliminate

interference from other RF transmissions.

Wold Communications, which is offering expanded video programming for broadcast and
private TV networks, will begin using two transponders on the new AT&T satellite, probably
beginning around next March 1.

Satellite Music Network is now beaming two audio channels—Modern Country music and
Pop Adult music—via Westar to radio stations around the country.

GARY ARLEN
CONTRIBUTING EDITOR
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12,000 Hour Continuous
Battery Life

Insta-Ohms™ Visual
Continuity Indicator

e g—

In-Circuit Resistance

22 Megohm
Input Impedance

Audible Continuity
On-0Off Switch

True RMS Select Switch
for ac only or ac +dc

Measurement
20() Low Resistance

with Zero Adjustment

In-Circuit Diode/
Transistor Test Function

—'10 Amp ac/dc

| 1500Vdc/1000Vrms

- Overload and

f 440 Vdc/Vrms Resistance

Temperature Probe Input
(—20°C to +1265°C)

Introducing the TECH 360

DMM. Never has it been
s0 easy to do so much for

Beckman’s TECH 360 bench/
portable DMM puts unmatched
capability and convenience at your
fingertips.

You can select from 8 functions
and 31 ranges with one turn of the
single selector switch.

On or off the bench, you can
accurately measure all complex

waveforms with True RMS AC func-

tions. Extend resistance measure-
ment to 1/100 ohm resolution. Read
temperatures from —20°C to
1265°C. Perform continuity checks

so little.

quickly, with audible and visible
indications. Measure up to 10 amps
without adding special adaptors.
All with 0.1% basic Vdc accuracy.

12,000 hour battery life
Designed for ultimate ease of

operation, the TECH 360 delivers
12,000 hours continuous service (up
to 4 years of normal use) from stan-
dard heavy-duty batteries. You'll
never have to search for power out-
lets or contend with ground loop
errors. The expense of rechargeable

battery packs

is eliminated.

Convenient storage and multiple viewing angles
are featured in -he new line of Beckman bench/
portable DMMs.

CIRCLE 12 ON FREE INFORMATION CARD

The TECH 360 is available
for just $289 (U.S. only), including
batteries. The companion TECH
350 (without RMS and temperature
measuring capability) is priced
at $229.

For information on the com-
plete line of Beckman DMMs and
accessories, call your local distrib-
utor today. For the one nearest you
call: (714) 993-8803 or write
Beckman Instruments, Inc., Electro-
Products Group, 210 South Ranger
Street, Brea, California 92621.

BECKMAN




NATIONAL.IC’s

I have good news for readers who have
had trouble locating the National IC's
used in my recent projects. The National
MM 5369EST/N is available for $2.85
postpaid, and the 74C30N is available for
$1.82 postpaid. Both IC’'s may be ordered
from Circuit Specialists Co., PO Box 3047,
Scottsdale, AZ 85257—and for these parts
only there is no minimum order.

They also have other hard-to-find parts.
GARY McCLELLAN

LED VU METER

We noticed Brad Albing’s article, *‘Led
VU Meter for Your Hi-Fi,” in the May
Radio-Electronics. It was good, but he is
quite out of date in saying that “‘at the
present time, only Exar is manufacturing
an IC suitable for use in a VU meter.”” Na-
tionat Semiconductor has been making
the LM3916 for over a year now, and it
covers the VU range from +3VU to
—20VU. This IC includes complete out-
put-current drivers for LED’s so that no
external transistors or current-limiting re-

sistors are needed. Also, when used in
conjunction with an LM3915, it can cover
a wider range to —40VU per the applica-
tion notes in the LM3916 data sheet.
ROBERT A. PEASE,

Staff Scientist,

National Semiconductor Corporation
Santa Clara, CA

You're absolutely correct. However, Mr.
Albing is not at fault. When he wrote the
article, well over a year ago, the statement
was correct. Our editorial staff must ac-
cept the responsibility for not catching
this when we published the article. —Editor

BALLY ARCADE INFORMATION

| noticed Mr. Cornett’s letter on page 23
of the May issue of Radio-Electronics.
One would infer from it that there was no
other Bally-oriented information source
available. In actuality, | have been pub-
lishing the Arcadian Newsletter since
November, 1978.

| realize that this is a pure oversight on
Mr. Cornett's part, since he has been a

subscriber for quite a while, and it was his
advertisement in issue number 11 that
started his current operation.

I would appreciate a mention of the
Arcadian in the next available issue of
Radio-Electronics, to inform your readers
of an alternative or concurrent informa-
tion/software/hardware source. Our sub-
scription rate is $12.50 per year.
ROBERT FABRIS,

Arcadian, 3626 Morrie Drive,
San Jose, CA 95127

PIRATE BROADCAST STATIONS

I am shocked and disgusted with the
article, “Pirate Broadcast Stations”
(Radio-Electronics, May 1981), wherein
the author, Robert Grove, not only reports
their existence but makes the article a
plug for them. As | see it, a reputable
magazine is now advocating breaking the
law.

The article clearly shows the current
leftist rhetoric against the ‘“establish-
ment,” “thumbing their noses at the
FCC," etc. | do not go along with the

m————

INTERNATIONAL FM-2400CH

FREQUENCY METER FOR
TESTING MOBILE TRANSMITTERS
AND RECEIVERS

( + “ROBOTS'

“~  The New Industrial

77> [ Intelligent machines
N ne‘"'l“tlon are rapidly appearing
in factories, offices, homes, and automobiles. The
face of the industrialized world is changing. Vast
opportunities exist for those with a knowledge of this
explosive field. Robotics Age will bring you the
latest developments in all aspects of Robotics and
Machine Intelligence. From introductory and non-
technical survey articles to the latest state-of-the-

art in hardware and software design. You
will find articles on sensors and percep-
tion, computer reasoning and robot con-
trol, industrial robot applications and
amateur robotics—as well as related
new products, book reviews and
technical abstracts.

YES! | want to stay up-to-date on this fascinating
new technology!

Portable « Solid State « Rechargeable Batteries

The FM-2400CH provides an accu-
rate frequency standard for testing
and adjustment of mobile transmit-
ters and receivers at predetermined
frequencies.

The FM-2400CH with its extended
range covers 25 to 1000 MHz.

The frequencies can be those of the
radio frequency channels of opera-
tion and/or the intermediate frequen-

cies of the receiver between 5 MHz
and 40 MHz.

Frequency stability: +.0005% from
+50° to +104°F.

Frequency stability with built-in ther-
mometer and temperature corrected
charts: +.00025% from +25° to
+125° (.000125% special 450 MHz
crystals available).

Tests Predetermined Frequen-
cies 25 to 1000 MHz

Extended Range Covers 950
MHz Band

Pin Diode Attenuator for Full
Range Coverage as Signal
Generator

Measures FM Deviation.

Name Title RF crystals (with temperature
ol T Address . i 2 correction) .................. $28.89 ea.
——— - = . N -
City State Providence/Country Postal Code ¥\,t RF crystpls (Iess temperag;egz
United Canada  Foreign correction) ... 92ea.
iates MitteSicoZiMRatcs IF crystals ... catalog price
8 O 1 year {6 ssues) $15 $17 $19 Ty og p
= O 2 years (12 issues) $28 $32 $36 ~
-4 O 3 years (18 issues)  $39 $45 $51 Write for catalog
o *US Funds on US Bank
E O Bill VISA O MasterCard O Bill me {N America only)
p .
&) -
uJ -
] — o a |
Ll|.| Card Number Expires £
o [ 5§ . .
a - Signature ,_.-—"".’ INTERNATIONAL CRYSTAL MFG. CO., INC.
é Send to: ROIOTICI ace, PO Box 372, Tujunga, California 91042 - igiiomates] OManonie Gl ioKa 73102
s
24
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_—ALLNEW!

. DM-10
““\Q, LOW OHM| FREQUENCY METER MODULE

METER LOW COST DM-11, “5Hz to 100MHz”

M 0 D U LE Measure frequencies from SHz to 100MHz on your — Input Sensitivity; < 100Hz < 80MV
digital voltmeter with a resolution of 31/2 digits — 100Hz — 60MMz < 30MV
easy to use — perfect for field service — lab testing — > 60MHz < 70MV
Measures resistance from 10 milliDts to 20 Dhms. Now you can home hobbyist! Connect the OM-11 to your DVM, set — Size 6.25* x 3.75" x 2"
measure resistance down to 10 milliDhms with this fow cost, easy to the OVM to the 2VDC range, connect a signa to the — External 9V DC power supply included. (Model
use DVM module. Check coil resistance, iransformers, relays, chokes, OM-11 via a BNC cable (not included) and measure the MMAC-2)
printed circuit board copper paths and ground cabies. Special zero balance frequency of any source. Hi Lo Range LED's insure  — BNC Input Cable Accessory (Model PSA-2 add
control nuils out input cable resistance to insure accurate readings. Your OVM fast accurate readings. G atel $14.95)
has to be set to 2V range during onperatlon. — Frequency Range 5Hz to 100MHz a;’s':%glag
— Resistance range 10 m:iIiDnms to 20 Ohms — Input Impedance 1 MegDhm and tasteedl

— Zero Calibration control
— Battery powered (?USh to read battery saver Cir-

J cuit), Requires 19 Vot Battery (not included).,
OM-10 LOW OHM METER MODULE i S, Requires 1 3Vt

Ready
to use!

n (Input cables not
oYM v - included or avail-
(& b, abie)
E

YOUR CHOICE

Any 2
w— - For $124.99 $ 9 A =
o BT sz Greermics 6 9—5— Bisi3 BLackonios

égr4$239.99 EACH
LOW COST DM-8
CAPACITANCE METER MODULE

Completely assembled and tested! Ready to use!

8 CHANNEL SCOPE
MULTIPLEXER, DM-12

Connect this high quality low cost Capaci- - Push to read range (button)} from 1pF to
Convert your single channel scope into a 4 or 8 chan- — 8 TTL compatible input channels (1 TTL load per tance Meter Module, DM-8 to your digital Voit 0,000F
nel instrument; just connect the OM-12, 8 channel channel) can drive 50 Ohm scope cable. Meter and turn it into a Digital C i Zero control
scoge r'nullxnle_xer I(o your sg(:pe._ cllpsghe IB input - maxlmum fuil screen ampiitute 1.6 Volts adjusta- Meter — the Low Cost Way! — In one easy to use, self-contained pack-
prabes to the signals you want to view. Simple, easy, e. age.
fast — can hangle logic ievel TTL signals from DC to — Trace amplitude and spacing controls. (W?’e?&':}l""“ order. specwtyh tth'e '{'ake and Bgnery powered, with “'push to read”’ bat-
3MHz. Features separate spacing and race amplitude — 4 0r 8 channel selector swifch. ’;10 e 1\’0“ ’? “;'”U S0 ba 3Cd°’Yb"‘1°°' tery saver circuit (9V batteries not in-
controls and selectable sampling rate — all to insure — 8 color coded input cable, 24” long with Insulated ‘;‘“"0"5{.' regu red:gmayjbeimadejveroze uded).
easy clear scope display. alligator clips. shipment is made. ) - Size 6.25" x 3.75" x 2"
—Eﬂx&ex&a;ﬁ VDC power supply included (Madei Comp|ete|y
i — Size 625" x3.75"x 2° a—.-“ » e
oM — .
|~ Rl o e sro s [aSSEMbIEd 57 LGBl ORiES
(LT uist o R and tested' n LT
L] AP LT = Completely ‘ o~
= 2 G assembled Ready to use! R
a0 i a i and tested! g
Read = 7
a By INSTANT ORDER A i

Ll 1L [ LR T4 shEpti 1N

INFORMATION .
BELUW! = . BYR-CAP NN

LOW COST HIGH FFllE.QIjENCY COUNTER - NOW IN STOCK!!

T T FERE AR R R LRRRANNNNNNNY The Albia Model DM-7, 8 Digit High Frequency Counter is

easy to use, switch selectable time base input by a single
BNC, nothing to build — nothing more to buy!

5 - ‘ — 5 Hz to 550 MHz
. — 8 big easy-to-read .43" high intensity LLED display

~ ') Y — Crystal (+3 ppm @ 25 C) controlled 0.1 or 1.0 sec. gate times
9902250 BICS 1 —Convenient benchtop size (7"x10"x3")

12 UBLECR bl
B O 2 durable attractive case
NEVER BEFORE AT THIS $1 4995
—t  |OW PRICE ........... Wty
COMPLETELY ASSEMBLED ¢ PRE-CALIBRATED ¢ PRE-TESTED

REGULATED TRIPLE POWER SUPPLY
BARGAIN PRICED ALBIA MODEL DM-6

A fully assembled and tested power supply that

provides a solid, fully wired triple power supply $ 95 | Lo

including fixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp, ‘ gy
: D 9

(L T} LA TR " u

and —5Vto —15V @ 0.5 Amp — ail suppliesregulated, 2:',':.':;
short proof. Each supply has short indicator LED.
Complete and ready for use in a durable

(8"x6"x3"%:") metal case. . . POSTAGE & HANDLING
ALBIA SAT'SFACT'UN If for any reason, whatsoever, you are not completely OROERS A0D
d f
FREE!! WARRANTY: satisted with your purchase, fotun i witnin 30 deys o1 § i e
NEW 1981 $1001 - $25.00 315
SPRING/ FOR FAST AND DEPENDABLE DELIVERY SERVICE $2501 - $5000 )
GAM o R

SUMMER CALL TOLL FREE: 1-800-243-6953 s »u'e<: s D
CATALOG oo R 64 i T » P et .1 sy . o s 4 4 WITHIN GNTeD STArEs | 759

Exciting . ' FREE ALBIA

ALBIA ELECTRONICS INC |29 ..,

24 Albia St. « New Haven, CT 06512 - . by September 15, 1981

new products!
Send today!!
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LEARN
PROGRAMMING
FROM
ATO Z-80

These two Sams books stress
experimentation as the key to
Jearning about your Zilog
Model Z-80. The 2-80 is a
rather sophisticated
microprocessor and is
becoming increasingly popular
to many computer users.

Book 1 of 2-80
MICROPROCESSOR
PROGRAMMING AND
INTERFACING explores Z-80
software as well as the topic
of machine language
programming. Book 2 focuses
on interfacing digital circuits
with the Z2-80 CPU, PIO and
CTC chips.

If you're a 2-80 operator, you'll
enjoy this Sams approach to
learning about the computer’s
capabilities. Order today and
start learning about your Z-80
from A to Z.

¥ SAMS i
BOOKS |

| Mail to: Howard W. Sams & Co., Inc., 4300 West|
62nd St. PO. Box 7092, Ind|anapo||s IN 46206.
Quanmyl
2-80 Microprocessor I
Programming & Interfacing,
Book 1 No. 21609 $11.95 |
IZ-80 Microprocessor I
Programming & Interfacing,
Book 2
Two Volume Set

No. 21610 $14.95
No. 21611 $24.95
I Amount of order $
I Deduct 10% if order is $20 or more $.
Add local sales tax where applicabte $

I Shipping & handling costs $_<-YY
I Total amount of order §
[(J Payment Enclosed [ Check []Money Order
I VISA [J MasterCard Interbank No.

Account No. Expiration Date
Name (print) I
Signature _l
ddress

Cit _State 2ip

aII toll-free 1-800-428-3696 for the name of your
ocal Sams Book outiet or to order by phone Offerl
AD108

Visit Sams at Wescon. Booth Nos. 1516 & 1518,
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proposition that the establishment is
totally wrong in all that it does; that the
FCC is guilty of “'censorship,” or that the
outlaws provide ‘'a breath of air’’ in a sea
of drivel.

The next time you are over the ocean in
a jet, let us hope that this "drivel” (your
pilot calling traffic control, for example) is
not drowned out by some illegal nitwit
who is selfishly using something that is
not his to use.

Let us give credit where credit is due. |
have been in radio communications for
nearly half a century; | have always found
the FCC to be honest, fair, and conscien-
tious. | have worked in practically all
types of radio, and | have always felt that
99% of my fellow workers:in the industry
have bent over backward to obey the
rules; that without such voluntary co-
operation, of course, the FCC would be
powerless, and the airwaves would be a
nightmarish mess. (Take a look at the
citizens-band mess.) | also feel that the
legal amateurs have earned their right to
a portion of the spectrum, and resent
being crowded out by the outlaws.

Finally, radio is international. Granted,
the agreements are not perfect; but they
are a reminder that the nations can and
do get together in some things of mutual
benefit (such as the postal service, World
Health Organization, etc.). How an Ameri-
can magazine could run an article that
condones these frequency thieves is be-
yond my comprehension.

BEN LANE,
Tolovana Park, OR

Bearcat® 210XL
Super Scanner

Look what you get with the
Bearcat 210XL. Exciting, new
spaceage styling. No-crystal,
pushbutton tuning. New, 18 chan-
nel, 6-band coverage of over 6000
‘frequencies. And features like 2
scan speeds. Automatic Squelch,
Search, and Lockout. Direct Chan-
nel Access. Selective Scan Delay
And much more. There's never
been a Scanner like the Bearcat
210XL.

Add $7.00 per scanner for U.P.S. ground
shipping in the continental U.S. Send
your cashier's check or money order to
our address below or order by phone if
you have a Visa or Master Charge card.

™

2B COMMUNICATIONS
ELECTRONICS"

854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A.
Call TOLL-FREE (800) 521-4414 or outside U.5.A. (313} 994-4444
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AUDIO POWER METER

In reference to the article, “Audio Power
Meter” in the February 1980 Radio-Elec-
tronics: there’s an error on page 46 in the
component-placement guide: D7 (diode
D7) is placed backwards. The schematic
on pages 44/45 is correct.

After many frustrating hours, where my
right channel wasn't operating, while the
left channel worked perfectly, | found that
the above was the solution. Other than
that, I'm very happy with the meter.
DAVE KRABBENHOTT

CABLE TV

Recently, | read your editorial, “Cable
Television—The Cloud Behind the Silver
Lining” (Radio-Electronics, February
1981), and | am very disturbed by what |
have been reading in your magazine, and
elsewhere, with respect to the future of
broadcast television and cablevision.

I, for one, do not wish to see cable com-
pete with the networks or local stations if
commercials are going to dominate the
cable-TV networks the way they have on
broadcast television.

| do not mind paying for cable-TV if |
can watch a program without the loud
and annoying commercials, watch pro-
grams that are slanted towards the con-
sumer (auto repair, food-purchasing, etc.),
watch recent quality movies (regardless
of movie ratings), and enjoy a multitude
of cable’s exclusive services, such as the
interactive systems. In the near future,
those interactive systems will allow a home
to be wired via the cable company for in-
trusion alarms, allow the elderly to call for
emergency aid, and provide other services
requiring two-way communications.

The interactive systems might be ex-
panded to allow for a variety of discus-
sion shows presenting information and
answering questions via cable, or a toll-
free telephone number, on a number of
subjects such as satellite TV, amateur
radio, minor television repairs, bicycle re-
pairs, automobile maintenance and re-
pair, cooking, cabinet-making—the list
could go on and on.

There are just too many “time-fillers”
on broadcast television, and not enough
quality programming like Perry Mason or
Bonanza, where the family can learn
tidbits about law or obtain new view-
points on the fair way to treat people.
“How to’ programs could help the con-
sumer—even the most inept homeowner—
to fight back at inflation. This, then, is the
big challenge | see for cable-TV: to put
‘‘learning” back into television and take
out the wasteful time-fillers. To add more
commercials, or more shows like Dukes
of Hazzard, is not a ‘'service’” to the
public but adisservice. To pay for that kind
of nonsense is just like rubbing salt into an
open wound, and is an injustice to us all.

In summary, | don’'t mind paying for a
service (something that offers potential
benefit to us all), but | do mind, and object
to, paying for more commercials and
lower-grade programming that only allows
us to waste away in our easy chairs in
front of the idiot box.

KENNETH PROCTOR. E.E.
Bricktown, NJ



YOU'VE SEEN THE REST...

M Eze100

DCV 0-1000 5 Autoranges
ACV 0-500 4-Autoranges
DCMA 9-200 2-Ranges
ACMA 0-200 2-Ranges
() 0-2000K{2 S5-Autoranges

{ Low Power (2 0-2000K¢2
4-Autoranges Plus Continuity Buzzer

EZ 6200

DCVv 0-1000 5-Autoranges
ACV 0-600 4-Autoranges
DCMA 0-200 1-Range
ACMA 0-200 1-Range

{2 0-2000K(} 5-Autoranges
Low Power () 0-2000K( L
4-Autoranges

PRESENTING ERS
UNPRECEDENTED FIVE-YEAR WARRANTY.

® Autoranging on Volts ard Ohms B Zero adjust feather-touch button
® Zasy reading 3%z digit display B AC/DC Le /() function selection by
& CMCS-LSI odvanced circaitry feather-tcuch button
& Autodolarizy B Safety fused
B Automatic indication, unit and signs B Pocket-size, compact, lightweight, nicely
B Easy to operate balanced. )
B Economically powered with two “AA” ot ShO_Ck resistant ABS housing

1.5V batteries B Reliable, accurate, and rugged
B Low battery drain, 300 hours continuous

operation See your A.W. Sperry distributor today or
B Low battery warning sign contact A.W. Sperry Instruments Inc.,
# Lo Power arnd Normal Ohm ranges 245 Marcus Blvd., Hauppauge, N.Y. 11787,
® Range hold 800-645-539% Toll-Free (N.Y., Hawaii, Alaska
B Buzzer continuity check call collect 516-231-7050).

A.W. SPERRY INSTRUMENTS INC.
The Measurable Advantage.
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equipment reports

THE TOUCH TEST 20, RECENTLY INTRODUCED BY
Non-Linear Systems, Inc. (533 Stevens Ave.,
Solana Beach, CA 92705), is one of the most
versatile digital multimeters on the market
today. Using state-of-the-art technology, this
unit offers ranges, functions, and features that
would never have been found in such a com-
pact instrument just a few years ago.

But state-of-the-art technology is wasted
unless the unit is well-designed, accurate, and
easy to use. [ am happy to report that the tech-

nology in the Touch Test 20 is anything but
wasted. Although the range-changing scheme
is a little unusual, the Touch Test 20 does well
on all counts and looks to be a winner.

In addition to having the usual voltage, cur-
rent, and resistance capabilities, the Touch
Test 20 will also measure temperature (Fahr-
enheit from —40° to 302° and Celsius from
—40° to 150°), capacitance, and conductance.
The unit also features diode and continuity
tests (using an audible signal). All ranges and
functions are selected by small, front-panel
mounted ‘“‘touch-buttons.” Red LED’s above
each function button tell you which function is
in use. When you switch functions, an audible
signal confirms that change.

Ranges are changed using the three “deci-
mal point” buttons located immediately below
the 3':-digit, LED display. Touching one of
those buttons repositions the decimal point on
the display so that it’s located above the button
used. Although it’s easy to use, this scheme is
somewhat different than the range-changing
schemes found on most DMM’s, so it’s a good
idea to read the instructions carefully before
using the unit.

When the Touch Test 20 is turned on, it

automatically switches to the DC-VOLTAGE
function and the 1000-volt range. DC voltages
from 10 microvolts to 1000 volts can be mea-
sured over six ranges. An accuracy of +0.2%
is claimed by the manufacturer. The input
impedance is 10 megohms and the A/D con-
verter uses an integrating technique that offers
high noise-rejection and good stability, with a
minimum of critical components. AC-voltage
from 10 microvolts to 750 volts (RMS) is mea-
sured over six ranges. Accuracy is +0.5%
using an average-responding converter. The
input impedance is again 10 megohms. AC-
current from 10 microvolts to 10 amps is mea-
sured over four ranges. DC-current from 0.01
microamp to 10 amps is measured over seven
ranges.

Resistance is measured over seven ranges.
Accuracy of the readings is said to be +0.25%.
In all but the highest range (20 megohms) the
test voltage is less than 0.2 volt. That allows
in-circuit tests to be made without “‘turning
on” semiconductor devices. The Touch Test
20 has a special DIODE TEST function that reads
the forward voltage drop across the diode.
Another useful function is the continuity test.
In this mode, the Touch Test 20 emits an audi-
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Suggest retail price is $35.95
Contact your local dealer or PANAVISE today.
- PANAVISE PRODUCTS, INC., 2850 E. 29TH ST.. LONG BEACH, CA. 90806, (213) 595-7621

CIRCLE 47 ON FREE INFORMATION CARD

www americanradiohistorv com

" The world of |
electronics
gee-wizardry

Test bqupment [ Burgiar Fire A [ Hobbytst & Automotve Blechonics

-YOURS FREE.

32-pages of test instruments — from the
latest digital multimeters to the famous
EICO scopes. Security systems. Auto-
motive and hobbyist products. Kits and
assembled. EICO quality. EICO value.
For FREE catalog, check reader service
card or send 50¢ for first class mail.

m 108 New South Road
{ I/ Hicksville, N.Y. 11801 J
\_

CIRCLE 34 ON FREE INFORMATION CARD




ble tone that varies in proportion to the resis-
tance measured.

The Touch Test 20 can also be used to mea-
sure capacitance. It does so for capacitances
from 1 picofarad to 200 microfarads over three
ranges. The listed accuracy is = 1%. When the
Touch Test 20 was used to measure a lab-
calibrated, 0.334 microfarad capacitor, the
unit measured it as 0.333 microfarads. A com-
ponent-test adaptor is provided which simpli-
fies the connection of capacitors, resistors, and
other devices to the front-panel jacks.

For those who need to make conductance
measurements. the Touch Test 20 will do it for
conductances from 0.01 nanosiemens to 199.9
nanosicmens. The listed accuracy is +0.2%.
This feature is useful when testing insulation
or in any situation where extremely high resis-
tances are involved.

The Touch Test 20 is neatly packaged in a
2.9X6.4X7.5-inch case. The unit weighs less
than three pounds and is powered by a charger-
type unit (supplied) for fixed operation or by
three, “D-type”, lead-acid cells for portable
operation (a line-operation-only model is also
available). The lead-acid cells will operate the
unit for up to six hours. The cells take 16 hours
to recharge.

The instruction manual is quitc complete
and covers theory of operation, service, calibra-
tion, and other technical topics. There is a full
schematic and several pages of interior photos
toaid in parts identification. The unit is cover-
ed by a one-year limited warranty.

The Touch Test 20 is a pleasure to use and
you have to try it to appreciate it. The Touch
Test 20 has a suggested retail price of $467.00
with the lead-acid cells, $435.00 without. R-E

continued on page 30

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME

Earn Your

DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. Learn from easy-to-understand les-
sons, with help from your home-study
instructors whenever you need it.

In the Grantham electronics program,
you first earn your A.S.E.T. degree, and
then your B.S.E.T. These degrees are ac-
credited by the Accrediting Commission
of the National Home Study Council.

Our free bulletin gives full details of
the home-study program, the degrees
awarded, and the requirements for each
degree. Write for Bulletin R-81.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034
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F OR ONLY $129.95 Learn Computing :
i From The Ground Up

- Bulld a Computer kit that grows
' = with you, and can expand to 64k
. RAM, Microsoft BASIC, Text Edi-
. tor/Assembler, Word Processor,
Floppy Disks and more.

EXPLORER/85

Here's the low cost way to learn the fundamentals of com-
puting. the all-important basics you'll n more and
more as you advance in computer skills, For just $120.95
you get the advanced-design Explorer/85 motherboard.
wnh all the features you need to learn how to write and

rograms. And it can grow into & system that is a
mmc for any personal computer on the marke!. Look at
these fealures: 8085 Central Processing Unit. the
microprocessor “heart” of the Explorer/85. (Join the
millions who will bui' and use the 8080/8085 this year
alonet) . . . Four 8-bit plus one 6-bit input/output ports from
which you can input and output your programs, as well as
control exterior switches. relays, lights. etc.  a cassette
interface that lets you store and reload programs you've
learned to write . .. deluxe 2,000 hyte operating
system/monitor makes il easy to learn computing in
several important ways: ® It allows simpler, faster writ-
ing and entering of programs @ It permits access by you
\o ali parts of the system s0 you can check on the status of
any poinl in the program e It allows tracing each pro-
gram step by step with provision for displaying all the
conlents of the CPU (reglsters, Nags. etc.) o ... and it
does much more!

You get all this in the starting level (Level A) of the
Explnr:rles for ons $129.88. [ncrediblel To use. just
E in your 8VDI rower supply and terminal or

eyboard/display — If you don't have them, see our

1al offers below,

Jelcavel A computer kit (Terminal Version) ... $128.86

lus $3 Pal.*
EJ Level A kit (Hex Keypad/Display Version) . . . $128.96
plus $3 Pal.*
LEVEL B — This "building block” converts the mother-
board into a two-slot $100 bus (industry standard) com-
puter. Now you can plug in any of the hundreds of 5100
cards nvmlagloe.
O Level Bkit. .. 348.95plus $2 P&!.*
0 $100 bus connectors (two required) .
postpaid
LEVEL C — Add stll more
compuling power; this “build-
ing block” mounts directly on
the motherboard and expands
the 5100 bus to six slots.
c ;&ve]Ckll. .$39.96 plus §
P&l.*

. $4.85 each.

C S100 bus connectors (five,
required) . .. $4.85 each.
postpaid

LEVEL D— When you reach the point in lesmmg that re-
quires more memory, we offer two choices: either add 4k
of a memory directly on the motherboard. or add 16k to
Gﬂk of memnry by means of a single $100 card, our famous

"JAWS."

Level D Jat: (CHECK ONE)...O 4kon-board ... $49.96
fus $2 P&I*: O 18k 5100 IAWS $148.96 plus $2
a1*:0 32k $100"JAWS" . $190.95 plus $2 Pal*;(] 48k

S100 "JAWS” . . mn.ss lus 82 P&I°: O 84k S100

"JAWS" . $299.96 plus $2 P&l

LEVEL E — An important "building block:" it activates

the Bk ROM/EPROM space on the motherboard Now just

plug in one 8k Microsoft BASIC or your own custom

For
faster
service

USE
ZIP
CODE

on
all
mail

0 Level Ekit. . $5.85 plus 50¢ P&L*
Mnc rosofl BAS! g W's the Ianguage that aliows you to
nghsh to your computert Il is available three ways:
E] 8k cassette version of Microsoft BASIC, (requires Level
B and 12k of RAM munimum; we sugsesl a 16k $100
“JAY — see above) . . $64.85

O 8k ROM version of Microsoft BASI(E,e(requues Level B
& Level E and 4k RAM: just plug into your Level E sockels.
We suggest either the 4k Level D RAM expansion or 18k
S100 "[AWS. "} ... $98.98 plus 52 PAL*

O Disk version of Microsoft BASIC: (requires Level B.
32k of RAM, floppy disk controiler. 8" Roppy disk drive)

. $328 postpaid

TEXT EDITOR/ASSEMBLER — The editor/assembier
is a software tool (a program) designed to s:mphfy(he‘ task
of writing programs. As your programs become longer
and more complex. the assembler can save you many
hours of programming time This software includes an
editor program that enters the programs you write, makes
changes. and saves the programs on cassettes The assem-
bler performa the clerical task of translating symbolic
code into the computer- readable object code The editor/
assembler program is available either in cassette or a
ROM version
O Editor/Assembler (Cassette version: requires Level
“B” and 8k (min.) of RAM — we sugges( 16k “JAWS" —
see above) .. $39.96 plus 52 P&
O Editor/Assembler (ROM version. supplied on an $S100
card; requires Level B and 4k RAM (min.} — we suggest
either Level D or 16k "JAWS™) ... $90.95 plus $2 P&l
8" FLOPPY DISK — A remarkable “building block."
Add our 8" floppy disk when you need faster operation.
more convenieni program storage, perhaps a business ap-
plication, and access 1o the Interally thousands of programs
and program languages available today. You simply ploy
them 1n1o your Explorer/85 disk system — it accepts all

1BM-formatted CP/M programs

0 8" Floppy Disk Drive . .. $499.95 plus $12 P&1.*

0 Floppy Controller Card . .. $198.95 plus 52 P&L*

a Dlsﬂ Drive Cabinet & Power Supply $68.95 plug
$3 P&l

a] Dnve Cabies (set up frr two drives) . $25.00 plus
$1.50

=] CP/M 2.2 Disk Operating System: includes Text
Editor/Assembler, dynamic debugger. and other features
that give your Explorer/85 access 1o thousands of existing
CP/M-based programs . .. $150 00 postpaid.

NEED A POWER SUPPLY? Consider our AP- 1 ll un
supply all the power you need for a fully

Rw\ﬁ

v

- -‘ﬁ' 4 Plug in Level E here. ac-

cepts Microsof BASIC or

1. Plug in Netronic's Hex [m:lur/Asemhlcr in ROM
KeypadiDhsplay 5. Add two 5100 hoards

2. Add Level B 1o convert to 5. Add you own custom cir-
cuits {prototyping urea}

5100
3. Add 4k RAM 7. Coniect terminal

a CRT monitor or a TV set {if you have an RF modulator).

O Hex Keypad/Display kil .. .$69.88 plus $2 Pal.*

0 ASCH Keyboard/Computer Terminal kit featur
full 128 character set, u&! case, full cursor control. 75 chm

video output, convertible to
baudot output. selectable baud

rate. RS 232-C or 20 ma 1/0, 32 of

or B4 character by 16 line for.

mats . . . $149.95 plus 83 Pal* o
Q Steel Cabmel for ASCI! Keyhoard/Termmal .

plus §2 50

O RF Modulalnr klt {allows you to use your TV set as a
monitor) , . . $8.98 postpaid.

0 12" Video Mnmlor (10MHz bandwdth}
plus $5 P&L*

] Deluxe Steel Cabinet for the

Exrlarerlss . $48.85 plus §3

$19.88

. 3138.95

O Fan for cabme( $15.00

plus $1.50 P&l

ORDER A SPECIAL-PRICE
EXPLORER/85 PAK—THERE'S
ONE FOR EVERY NEED.

O Beginner Pak {Save $26.00) — You get Level A (Ter-
minal Version) with Monttor Source Listing (825 value)
AP-1, 5-amp. power supply, Intel 8085 Users Manual
gle $190.95) SPECIAL $188.85 plus $4 P&L.°
Exper!menler Pak {Save $53.40) — You get Level A
(Hex Keypad/Display Version) with Hex Keypad/
Display. Intel 8085 User Manual. Level A Hex Monitar
Source Listing, and AP-1,5-amp, power supply ... (Reg.
$279.95) SPE! 1AL $218.98 plus $6 P&l
O ‘Special Microsoft BASIC Pak (Save $103.00)— You get
Levels A (Terminal Version). B, D {4k RAM), E. 8k
Mic: osoft in ROM. Intel 8085 User Mnnual Level A Moni-
tor Source Listng. and AP-1. S-amp. power supply .
(Reg $439.70) SPECIAL $329.85 plus §7 P&l.*

O ADD A ROM:-VERSION TEXT EDI-
TOR/ASSEMBLER (Requires Levels B
and D or $100 Memory) . . . $89.95 plus
$2 P&l

Starter 8" Disk System — Includes Level A, B ﬂo% y dlsk
controller. one CDC 8" disk-drive, two-drive ca ‘I)

$100 connectors; jusi add your own power supphes
cabinets and hardware . . O (Reg. $1085.00) SPECIAL
$999.95 plus $13 P&L.° .0 32k Starter System, $1045.85
plus $13 P&1.* O 48k Starter Systemn, $1085.98 plus $13
Pal.* O 64k Starter System, $1145.95 plua $13 P&I*

O Add to any of above Explorer steel cabinet. AP-1 five
amp. power supply. Level C with two 5100 connectors,
disk drive cabinet and pawer supply. two sub-D connec-
1ors for connecting your printer and terminal . .. (Reg.
$225.95) SPECIAL $199.85 plus $13 P&L.*

O Complete 64k System, Wired & Tested . . $1650.00
plus 526 P&L.*

O Special! Complete Business Software Pak (Save
$625.00) — Includes CP/M 2 2 Microsoft BASIC, General
Ledger. Accounits Receivable, Accounts Payable. Payrolt
Package . (Reg. $1325) SPECIAL $698.95 postpaid.

“PB1 stands for “postage & insurance " For Canadian or-
ders. dnuble this umount.

Continental Credit Card Buyers Qutside Connecticut:

TO ORDER
Call Toll Free: 800-243-7428

To Order From C i or For Technical
Assislance, call (203) 354-9375

* (Clip and mail entire ad)*

SEND ME THE ITEMS CHECKED ABOVE

Tolal Enclosed (Conn. Residents add sales tax): §.
Paid hy:

00 Personal Check ([ Cashier's Check/Money Order

0O VISA O MASTER CARD (Bank No.

Acct.No. — Exp. Date _

glnmr/ss {note: disk drives have their own power supply)
lus the AP-1 fits neatly into the attractive Explorer steel
cabinet (see below),

0 AP-1 Power Supply kit (av @ 5 amps) in deluxe steel
cabinet . . $39.95 plus $2 P
NEED A TERMINAL? We
affer you choices: the least ex-
pensive one is our Hex ‘
Keypad/Display kit that dis-

plays the information on a

calculator-type screen. The
other choice is our ASCI!
Keyboard/Computer Terminal
kit. that can be used with either
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RADIO-ELECTRONICS

cure the 10 most
common nuisances
in PA instantly

fact: These 10 problem solvers in
your toolbox are like 10 new tricks up
your sleeve. Or 10 hours of saved
time. Or money in the bank. They
make molehills out of troubleshooting
mountains, without soldering, or
splicing, or internal equipment
modifications.

Problem: Solution:

Input A15AS Microphone

Overload Attenuator—prevents
overload.

Phasing A15PRS Phase
Reverser

j— for balanced lines.

Low- A15HP High Pass

Frequency Filter—reduces low-

Noise frequency noises and

proximity effect.

High- A15LP Low PassFilter—

Frequency reduces objectionable

Noise high-frequency noises.

Lack of A15PA Presence

Presence Adapter—adds intelligi-
bility and brilliance.

Sibilance A15RS Response
Shaper—sibilance filter-
ing, plus flattened
response.

Line Level A15LA Line input

to Mic Input Adapter—converts bal-
anced low-impedance
mic input to line level
input.

Matching/ A15BT Bridging Trans-

Bridging/ former—matches bal-

Isolating anced or unbalanced
devices of different
impedances.

Trouble- A15TG Tone Generator

shooting —700 Hz signal helps
check levels, connec-
tions, mixer inputs, and

o cables.

Microphone  A95 and A97 Series

Impedance Line Transformers—

Matching make it possible to con-

nect low-impedance
lines to mid- and high-
impedance inputs (or
vice-versa.)

The Sound of the Professionals®

i su=e§

Send for the brochure, AL280F
Shure Brothers Inc., 222 Hartrey Ave.,
Evanston, IL 60204.

In Canada: A. C. Simmonds & Sons Limited
Manufacturers of high fidelity components,
microphones, sound systems and
related Circuitry.
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THERE'S A NEW ENTRY INTO THE FIELD OF
measuring equipment, the BBC-Metrawatt-
Goerz model MA!H analog VOM. The mode!
MAIH is small, but quite versatile. There are
six AC-voltage ranges: 1.5 to 500 volts (full
scale). The nine DC-voltage ranges, 150 milli-
volts to 1000 volts (full scale) are selected by
the front-panel selector-switch (as are all of the
meter’s ranges), but the zero-1000-volt range
(DC) uses a separate input jack. Current (AC
and DC) is measured over five ranges: 5 mA to
5 amps (full scale). An additional DC-current
range of 0-50 microamps (uA) can be selected
by switching the meter to the 150-milli-
volt—50-microamp range. Because the meter
needle’s deflection is the same for those two
ranges, the manufacturer decided to save a
switch position by combining them. To get the
proper reading, simply use the appropriate
meter scale. All voltage and current ranges are
calibrated in the 1.5-15-50 system, which sim-
plifies making readings.

Resistance is read on four ranges; X1, Xi0,
%100, and x1000. The X1000 range can be used
for checking semiconductors, since the current
is limited to only 0.083 mA. The meter also
has a DB scale, that measures from +5to —15
dB. Zero dB is defined as 0.775 volts across
600 ohms. A calibrating chart is included in
the instruction manual, with instructions for
converting readings to dB, and the multiplier
factor used.

All ranges are selected by a single switch in
the center of the panel. The meter scale is larg-
er than average and the markings are very clear
and easy to read.

The instruction manual gives instructions
and a calibration chart for rough-checking
capacitors. We tried it out on a couple of filter
capacitors, including one known to have a bad
section. It read the values of the good sections
quite accurately, and caught the open one.

The manual is written in three languages:
English, French, and German. All functions
are covered, plus instructions for servicing and
recalibration if needed. The only thing missing
from the manual (that I noticed) was a state-
ment of the unit’s accuracy. Using a 0.1% (full

www americanradiohistorv com

scale) voltmeter as a standard, 1 did some
quick tests and found that the model MAIH's
accuracy (at least on the voltage ranges |
checked) fell well within 0.1%. That’s ample
accuracy for practical service work.

Overall, it’s a nice-looking instrument, and
very easy to use. The meter scale and range-
and function-selector-switch are on the front
panel; the test leads plug into jacks on the top
of the case, which keeps them out of the way.
Four jacks are used: COMMON, OHMS, VOLTS
AND AMPS (AC/DC), and the 1,000-VOLT range.
Those jacks are the recessed type, so no bare
metal is exposed. The test-lead tips are novel
and handy. They have very short, sharp tips,
for probing closely-spaced points. Just above
the tips is a set of springs allowing them to be
plugged into any standard banana jack. A pro-
tective collar is built into the handle, to prevent
accidental contact with potentially dangerous
voltages and currents.

The model MAIH has a suggested list price
of $74.00 for the meter and test leads. A carry-
ing case is available for $22.00. From BBC-
Metrawatt-Goerz, 165 Fieldcrest Ave, Raritan
Center, Edison, NJ 08837. R-E

EVER-RESPONSIVE TO THE NEEDS OF THE
electronics industry, the Heath Company
(Benton Harbor, MI 49022) has introduced a
compact, hand-held frequency counter de-
signed for portable use. The model IM-2400
covers a frequency range of 50 Hz to 512 MHz
and uses five rechargeable nickle-cadmium
cells (included).

Published specifications include a typical
sensitivity of 10 millivolts, with 25-millivolt
sensitivity guaranteed throughout the range of
the unit. Input impedance is claimed to be 1
megohm shunted by less than 20 picofarads in
the 50-Hz-50-MHz range; 50 ohms in the
40-512-MHz range. Input protection is 150-
volts RMS to 100 kHz, dropping to 10-volts
RMS at 50 MHz. Input protection in the
40-512-MHz range is 5-volts RMS. The time
base uses a 10-MHz master clock with a listed
stability of *1 part per million. Temperature
stability is claimed to be * 10 parts per million
from O through 40 degrees Centigrade.

Time bases of 1 or 0.1 second can be selected
from the front panel. Resolution is determined
by the range and time base chosen. With the
RANGE switch in the 50-Hz-50-MHz position,
and the TIME BASE switch in the 1-second posi-



tion, the resolution will be 10 Hz; with the
TIME BASE switch in the 0.1-second position,
the resolution will be 100 Hz. With the RANGE
switch in the 40-512-MHz position, and the
TIME BASE switch in the 1-second position, the
resolution will be 100 Hz; with the TIME BASE
switch in the 0.1-second position, the resolu-
tion will be 1 kHz.

The model IM-2400 is, of course, a kit and,
although | took great care in assembling the
unit, I did have one serious problem; a solid
short betweerd two parallel traces on the
printed-circuit board. When 1 could not find
the source of the problem, I finally tried to
eliminate it by gouging a deep channel in the
board between the two shorted tracks. Doing
that got rid of the problem and I can only guess
that it was caused by a tiny bit of metal that
was imbedded in the board itself.

Three methods of calibration are outlined in
the instructions; using a standard communica-
tions or AM broadcast receiver, using another
frequency counter and a signal generator, or
using a laboratory-standard frequency genera-
tor. I used the second method and then
checked the calibration against another fre-
quency generator as well as a laboratory-stan-
dard generator. The results were well within
the published specifications.

The quality of the service manual is always
important, and, as usual, Heath has done an
excellent job. Included with the manual is a
large fold-out schematic and a complete tech-
nical description of the circuitry. All solid-
state devices are listed with their circuit identi-
fication number, their Heath part number,
and, where possible, substitutes. All pin-outs
and transistor leads are clearly identified.

The model IM-2400 measures 1%/ X 3%/ X

8/ inches. The display uses LED’s that,
though easy to read under any lighting condi-
tions, consume quite a bit of current, making
use of the optional battery eliminator/charger
a good idea. An optional telescopic antenna
with a BNC fitting (to match the one on the
unit) is also available.

All-in-all, if you take your time building the
model IM-2400, and treat it with any degree
of care, it should perform well for many years.
The model 1M-2400 sells for $144.95
($190.00 assembled); the optional battery
climinator /charger sells for $4.95. R-E

IN A FIELD OF RAPIDLY CHANGING CONSUMER
zlectronics, Radio Shack (1400 One Tandy
Center, Fort Worth, TX 76102) stayed with
their keyboard-entry programmable scanner,
the mode!/ PRO-200!, an unusually long
length of time. That scanner was a lead item in
their catalog for many years. Now, a new top-

of-the-line programmable scanner, the model

PRO-2002, is dominating the Tandy line.

The new scanner is no miniature; it is virtu-
ally the same size as its predecessor. Frequency
coverage is broader than some competitive
units and includes the following ranges: 30-50,
108-136, 138-174, and 410-512 MHz. That
means that the often-overlooked Federal gov-
ernment and military allocations in the
138-144 and 410-420 MHz segments of the
spectrum are avatilable to the listener.

Frequency steps for scanning and searching
are at 5-kHz intervals on low and high band,
12.5-kHz intervals on UHF, and 25-kHz inter-
vals in the AM aircraft band. There is no way
to extend the unit’s frequency limits, as is pos-
sible with some other scanners.

The model PRO-2002 is a 50-channel mi-
croprocessor-controlled, frequency-synthe-
sized programmable scanner. Frequencics en-
tered are stored in five memory banks that can
be called up in any combination. Scanning rate
is selectable (six or three channels per second),
as is search rate (eight or three steps per sec-
ond). Another feature is the ability to store
five separate search ranges, one in each of the
five memory banks.

The scanning receiver uses either an integral
whip antenna or an external antenna, connect-
ed using a rear-apron Motorola-type jack.
Additional rear-apron connections include a
TAPE-OUT jack for recording and an external-
speaker jack. A two-pin recessed jack for DC is
also available for mobile operation. The AC
line-cord is permanently attached.

A 9-volt battery (not included) is used to
retain the frequencies in memory when the AC
line-voltage is interrupted. The battery is
accessible from the back of the unit. The fluo-
rescent display provides frequency, channel

;#\‘

Price Wlthout Sacrifice.

2 HITACHI V-302B &V-152B
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Put a proven Hitachi dual-trace oscilloscope on your bench
for as little as $735. Our V-152B 15MHz model includes un-
precedented sensitivity (1 mV/div.)...
ication....front panel XY operation...trace rotation...Z-axis
input...and more. Need greater bandwidth? Our V-302B
model is the only 30MHz dual-trace scope with signal delay
line priced under $1000, with all the above features, to
make your testing operations fast, easy, and accurate.
Reliability is exceptional, too. (As 'you'd expect from a
manufacturer with over 20 years of experience “outscop-
ing” the competition.) So exceptional, in fact, that Hitachi
quality is backed by a 2-year warranty...the longest in the
industry. Whether you use it for teaching or repairs, for
video, audio, or computer testing, you can’t find more
scope for your dollar than at Hitachi. Write for more details.

Hitachi.. The measure
of quality.

B V-152B 15 MHz Dual Trace. .

B V-302B 30 MHz Dual Trace . .
*Probes included.

HITACHI

Hitachi Denshi America,Ltd.
175 Crossways Park West
Woodbury, NY 11797

(516) 921-7200

10X sweep magnif-

-$735*
- $995*
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number, delay, priority, channel and search
bank, manual mode, program mode, search
mode, and lockout symbols. The display is
quite bright and easy to read.

" The nmodel PRO-2002 contains an internal

digital clock that displays hours, minutes, and’

seconds. A rear-apron slide switch allows the
clock to be disconnected if desired during
mobile operation to prevent battery drain when
the vehicle is unattended for long periods of
time.

A PRIORITY function may be used on any of
the 50 channels; when activated, a signal
appearing on the channel will automatically
cause the scanner to lock on that channel until
the signal is no longer present.

Search, lockout, and delay functions are
conventional enough and work well. If an
active frequency is found during the search

function, pressing the MONITOR button will
automatically insert that frequency into mem-
ory in place of the channel being displayed. If
you attempt to program an out-of-range fre-
quency, an error message will be displayed.

The Radio Shack model PRO-2002 uses 1
LSI microprocessor, | LSI phase-locked loop,
9 CMOS integrated circuits, 13 additional
IC’s, 44 discrete transistors, and 75 diodes.

Sensitivity on the AM aircraft band is nomi-
nally 1.0 microvolt (10 dB signal-to-noise ratio
at 60% modulation); low and high band FM
sensitivity is 0.5 microvolt, and UHF sensitivi-
ty is 1.0 microvolt (20 dB signal-to-noise ratio
at 3 kHz deviation).

Low and high band spurious-signal rejection
(at band center) is 50 dB; UHF is not speci-
fied. UHF spurious signals (especially primary
images) have been a common complaint among

COMPUTERS

Introduce yourself to the world of
computers. Speak their language, feel their

FutureTec 180" is a complete Z-80 base

or return within ten days for full refund.

a truly user friendly operating system.

Experience a 180° turn in your career — send

today for your FutureTec 180 computer.

SPECIFICATIONS

Z-80 CPU (Central Processing Unit)
Advanced Machine Language
Concept Software Monitor

Clock Frequency 2MHz

1K x 8 RAM

2716, 2K ROM

Regulated Power Supply 5V @ 1.2 amp
Dual Transistor Display Drivers

High Brightness LED's

40 Pin Edge Connector for Expansion & Peripherals

Fully Expandable
124" Wide x 10%’'’ Long x 3%"' High

' GET TO KNOW

sensors and get to know them inside and out.

computer developed by electronic educators
and is all you need to get started in the fast-
growing world of computers. This is a hands-on,
user oriented computer now offered at the special
introductory price of $225. Satisfaction guaranteed

FutureTec 180 can open doors for you into a world
of scientific data that is as far reaching as space itself. How do ¥
computers think? What is a memory device? What is address decoding
to peripheral devices? Answers to these questions and many more are
covered in our easy step-by-step home instruction manual.

Our FutureTec 180 computer includes a spacious mahogany case with
built-in power supply and reserve capabilities for external application.
Powerful Concept® software monitor system which allows machine language
programming with BASIC ease and full on-board display section with tone indi-
cator for audio-visual reinforcement makes learning easier. Automatic scrolling
is included plus telephone-type keyboard for ease of operation. Execution of
your program can be stopped any time, memory address or registers can be
changed and your program can be continued with single key stroke.

In fact 25 keyboard functions like data search, computing and
tracing jump relatives and hardware testing facilities makes

SR

\
Wt

Assembled
and Tested

National
Users Association

To order call 216-961-4041 or write P.O. Box 5784, Cleveland Ohio 44101
DCashiers Check/Money Order

Price $225 each  [JPersonal Check

O VISA [DMasterCard (Bank No )
Exp Date ——— AcctNo

Signature

Name (print) Address

City. State Zip

Allow 4 to 6 weeks for delivery.

www americanradiohistorv com

programmable scanner users. Sharp selectivi-
ty, is very difficult to achieve in low-cost con-
sumer radios.

Selectivity is listed as + 9 kHz at —6 dB
and = 15 kHz at —50 dB. Best IF rejection
occurs at 154 MHz (—80 dB). An IF frequen-
¢y of 10.7 MHz is normally found in all Radio
Shack scanners.

The priority channel is sampled every three
seconds, causing a 100-millisecond interrup-
tion of whatever scanner function happens to
be in operation at the moment. Normally that’s
not a problem.

The DELAY function provides a 3-second
hold on any channel searched or scanned that
becomes active when checked. That allows
reply time for the other units during two-way
communications reception. Without the DE-
LAY function, rescan or search will continue
immediately after the carrier disappears.

The unit will accept all normal narrowband
FM signals, + 7 kHz. One crystal and one
ceramic filter are used to tighten up the [F
bandwidth; the second conversion frequency is
455 kHz. Squelch sensitivity is approximately
1 microvolt (signal plus noise-to-noise at 25
dB). Power consumption is nominal; 19 watts
during AC operation and 10 watts during
mobile use.

While the mode! PRO-2002 is slightly more
difficult to operate than some competitive
units, the routine is easy to learn. An audio-
tone generator beeps each time a program key
is pressed, confirming that the command has
been entered.

Another of the unit’s features is the window
detector; when the receiver stops on a search-
discovered channel, it stops on the center fre-
quency. That means that the frequency dis-
played will be accurate, even though there is a
strong carrier.

We found the overall RF sensitivity to be
quite good, nearly equal to a much higher-
priced competitive scanner. It is certainly ade-
quate for the majority of applications. Search-
rate programmability and search-direction
choice (up or down) are also advantages, add-
ing to the flexibility of the unit. A CLEAR but-
ton allows the user to remove an accidentally-
entered frequency.

All in all, we were pleased with the Radio
Shack model PRO-2002 scanning receiver. It
sells for $399.95. R-E

IT SEEMS HARD TO BELIEVE THAT JUST
a few ycars ago, the only economical means
available to copy radioteletype was the tele-
printer—a particularly cumbersome, noisy,
mechanical behemoth.

Recent improvements in digital technology
have now made possible a variety of attractive
alternatives, not the least of which is the new



Continuously
variable output,
0150 V AC

[ ]
Input Frequencies
48-500 Hz

o
Up to 2 amp.
at all voltage

50 J
DO NOT EXCEED T AMPS

o
Large taut-band
' $ O ~ panel voltmeter,

3% F.S.

" ymsov

MONITOR 1SO-V-AC

Monitor ISO-V-AC WP-29

REDUCE SHOCK HAZARD. NEW, VARIABLE
ISOLATION TRANSFORMER, ONLY $143.75.

Here's extra safety for personnel— value you need. Monitor either jacks (so isolated AC may be applied
protection for equipment. Absolutely isolated output or direct input directly to circuit points). Completely
necessary for servicing or testing any voltage on panel meter. It's the most portable. Thermal overload protection
transformerless equipment—industry, versatile isolation transformer you of transformer and output protected
lab, school or field. can buy! by 2-amp. circuit breaker. Output
New WP-29 |SO-V-AC lets you set Two isolated outputs: polarized leads supplied.
isolated output voltage to precise standard two-wire socket and banana

VIZ Isotap® isolation transformers AC Leakage Tester

&
2]

WP-28 Porta-lsotap

fo

WP-26A Isotap WP-27A Isotap 1l 150 VA isolated, 500 VA
400 VA isolated, 400 VA isolated only. direct. Output 105-130V.
500 VA direct. Outputs Outputs 25 to 150V AC TV adapaters supplied. _@t‘
at 105, 120 and 135 V. in 5V steps. Carrying strap. S
$77.00 $79.95 $57.00 WT-540B
For safety:.
VIZ RELIABILITY. Detects AC leakage in
VIZ is a 50 year- old company. Our instruments are fully warranted, appliances and equipment.
parts and labor, for a year. All units tested to NBS standards. Cﬂ'nb(;ég%%?;25
We offer service and parts availability fora minimum of ten years. $36 75
Over 15 repair depots in U.S A. -

Want full technical details and a demonstration? Call toll-free, 1-800-523-36986, for the VIZ distributor near you.

Look to VIZ for value, quality and availability.
Over 70 instruments in the line.
VIZ Mfg. Co., 335 E. Price St., Philadelphia, PA 19144
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Kantronics Mini-Reader.

Designed for reception flexibility, the Mini-
Reader could well be the most versatile reader
available to date. It is certainly the most com-
pact reader available at this writing.

About the size of a standard calculator (5.
X 3% X 1'/«inches), the compact Mini-Read-
er features a bright, 10-character, fluorescent
alphanumeric display. The characters dis-
played move from right to left, and the display
is easy 1o read.

It compares very favorably with its prede-
cessor, the Field Day 2 SWL model. And it’s
$150.00 cheaper!

Radioteletype (RTTY) messages are dis-
played at 60, 66, 75, and 100 words-per-min-
ute. Since the internal active-filter monitors
the “mark” signal only, “shift” is of no conse-
quence. Normal or inverted mark/space is also

of no importance.

On Morse reception, the Mini-Reader will
track automatically at speed of 3-80 words-
per-minute. Code practice with the little unit is
a snap, simply insert a key into the appropriate
jack and watch the display as you practice your
keying. This will show up a sloppy fist every
time. At the press of a button, the speed of the
received Morse code can be displayed.

The Mini-Reader will also decode 100- or
300-baud ASCII. While the ASCII message is
hard 1o follow at those speeds, the device can
display individual characters to analyze data
bursts.

When not being used to monitor the busy
radio bands, the Mini-Reader can be used as a
24-hour clock, displaying hours, minutes, and
seconds. The versatile little unit can also be
used as a 24-hour timer. One unusual feature

I
ey

SPECIAL REPRINT
BUILD A BACKYARD SATELLITE TV RECEIVER

Don’t miss out again!

Send away today for your 36-page book-
let containing complete reprints of all
seven articles in the series on Backyard
Satellite TV Receivers by Robert B.
Cooper Jr.

This all-inclusive report gives you all the
data gou need to build your own Back-
yard Satellite TV Receiver.

M TELLS ALL ABOUT domestic satellite
communications, with full details on how
you can pull those elusive TV signals from
space.

B LEGAL REQUIREMENTS, technical
specifications, and how you, the home
constructor, can meet them. Find out
what mechanical and electronics skills
you need.

B RECEIVER CHARACTERISTICS, tech-
nical details and specifications, along
with examples of actual receivers built at
comparatively low cost.

B ANTENNAE DESIGN... and exactly how
you can build a spherical antennae, while
keeping total earth station cost for the
complete system under $1,000.

B THE FRONT END is critical when you
build your own system. We help you ex-
plore several different approaches to
making one that will work for you.

B RECEIVER-SYSTEM hardware, and
how it goes together to bring you direct-
from-satellite TV reception in your own
home.

To order your copy:

Complete coupon and enclose it with
your check or money order for $6.00 U.S.
We will ship your reprint, postpaid in U.S.
and Canada within 6 weeks of receipt of
your order. All others add $4.00 for post-
age. New York State residents must add
48¢ sales tax.

o e S e R D R R D N R D D R D R D D R S S s e e e

1

i Radie-Elecirenics
I gatellite TV Reprints
Y45 East 17th Street

1 New York, N.Y. 10003

) want _
1 paid. | have enclosed §

_reprints @ $6.00 U.S. each, post-
N.Y. State resi- ———
1 dents must add 48¢ sales tax. WE DO NOT 8ILL (City)

8/81 Pplease print :
]

_ -1

{(Name) [}

]

. L
(Street address) :

]

—1

{State) (Zip) 1

- - S ) - - o]
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of the Mini-Reader is that it can be used as an
audio-frequency counter, capable of reading
from 0-79 kHz.

Our test

We plugged the Mini-Reader into the exter-
nal-speaker jack of a popular general-coverage
receiver so that we could see if the unit per-
formed as claimed. Tuning in the familiar
audio *‘diddly-diddly™ of radioteletype, we ad-
justed the receiver tuning dial until the Mini-
Reader’s “ready” light blinked, indicating that
we were centered in the audio passband. When
the appropriate function key was pressed, the
latest world news began to move across the
display.

Next, we tuned in the CW portion of the
80-meter amateur band. Sure enough, the
Mini-Reader worked perfectly. Admittedly,
sloppy fists made some copy difficult, but even
those could still be interpreted!

Perhaps most important of all, our general-
coverage receiver could detect no RF interfer-
ence from the unit. This was indeed a pleasant
surprise. Even the earlier SWL model, though
well-shielded, caused some interference at cer-
tain frequencies. The Mini-Reader was com-
pletely clean.

All in all we were very pleased with the
Mini-Reader; it did everything that was asked
of it, and more. Kantronics has done well in
providing so much in such a small package.

The new Kantronics Mini-Reader is an
important step forward in accessory technolo-
gy. It lists for $314.95, and is available from
your local Kantronics dealer. From Kantron-
ics, 1201 E 23rd Street, Lawrence, KS
66044. R-E

CET

FOR TECHNICIANS WHO ARE READY
FOR THE FUTURE

CERTIFIED ELECTRONICS TECHNICIAN
Certification is available in the following areas:

AUDIO MATV
COMMUNICATIONS MEDICAL
INDUSTRIAL RADIO-TV

Write to: THE INTERNATIONAL SOCIETY
OF CERTIFIED ELECTRONICS TECHNICIANS
2708 West Berry, Fort Worth, TX 76109

Please send me:

[0 Free booklet: CAREERS IN THE ELEC-
TRONICS INDUSTRY {a stamped self-
addressed envelope is enclosed)

O Information about the CET Test.

0 A list of test administrators in my
state/country.

I am already a CET. Send me information
about ISCET membership. CET No.

NAME

ADDRESS

CITY STATE
ZIP PHONE ( 1




Now the stars are

i S
et ae—— . N
et

Your favorjtistars are.ceming Gff the satellites right now in
one of the-greatest selections of family and adult entertainment
ever offered. And now there's a new satellite receiver system
that puts-it alt within your reach — at a price that’s witkin reach.

The new Heathkit Earth Station

It includes a 3-meter Satellite Antenna with a single-axis
adjustable mount that lets you direct your antenna to receive
signals from the entire satellite arc. It's a heavy-duty, commer-
cial-quality antenna, made by Scientific-Atlanta and designed for
long, reliable performance.

Special Low-Noise Amplifier and Down-Converter converts
signals to 500 MHz band for transmission on ordinary TV cable.

The Receiver features electronically-synthesized tuning for
stable, drift-free reception, and 24 channel selections “or a broad
variety of programming. It even includes a special Zenith Space
Command Remote Control so you can change prograns without
leaving your easy chair.

Special Earth Foundation Kit anchors your antenna firmly to
withstand winds of up to 100 mph.

Unique Site Survey Kit

You can trust Heath to do it right. The first step in establishing
your station is the purchase of a special Site Survey Kit that
includes everything you need to determine a clear line-of-sight
to the satellites. So you know your location is correct before you
buy the Station.

Easy-to-follow, step-by-step assembly

Like all Heathkit products, the Satellite Earth Station includes
a clearly written manual that guides you every step of the way
through assembly and installation. And over-the-phone
assistance is always available.

-

within your reach
¥

Movie Stars
Concert Stars,(
Sports Stars

Seientific-Aanta

For complete details and prices on the Heathkit Earth Station
and 400 other electronic kits for home, work or play, send today
for the latest free Heathkit Catalog or visit your nearby Heathkit
Electronic Center’

Send for free catalog
Write to Heath Co., Dept. 020-806,
Benton Harbor, MI 49022

Visit your Heathkit Store
Heathkit products
are displayed, sold
and serviced at 56
| Heathkit Electronic
Centers in the U.S. See
your telephone white
pages for locations.

Healhkit Electronic Centers are units of Veritechnology Electronics Corporation.

Viewing-of some satellite TV channels may require the customer to obtain
permission from, or make payments to. the programming company. The customer
is responsible for compliance with all local, state and federal governmental laws
and regulations, including but not limited to construction, placement and use. For
use only in Continental U.S. This device has not been approved by the Federal
Communications Commission. It is not, and may not be, offered for sale or lease,
or sold or leased. until the approval of the FCC has been obtained.

Heathkit
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EQUIPMENT AND TRAINING
NO OTHER SCHOOL GAN MATGH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MIGROCOMPUTERS,
DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

Without question, microcomputers are the Send for the full color catalog in the elec-
state of the art in electronics. And NTS is the tronics area of your choice-discover all the
only home study school that enables you to advantages of home study with NTS!

train for this booming field by working with NTS also offers courses in Auto Mechanics,
your own production-model microcomputer. Air Conditioning and Home Appliances. Check
We'll explain the principles of trouble- card for more information.

shooting and testing your microcomputer and,
best of all, we’ll show you how to
program it to do what you want.
You'll use a digital multimeter, a
digital logic probe and other
sophisticated testing
gear to learn how to
localize problems
and solve

We
believe
that training
on production-
model equipment,
rather than home-made learning devices,
makes home study more exciting and rele-
vant. That's why you'll find such gear in most
of NTS's electronics programs.

For instance, to learn Color TV Servicing
you'll build and keep the 25-inch (diagonal)
NTS/HEATH digital color TV.

In Communications Electronics you'll be

é able to assemble and keep your own

S NTS/HEATH 2-meter FM transceiver, plus test
5 equipment.

o But no matter which program you choose,
ot NTS's Project Method of instruction helps you
e quickly to acquire practical know-how.

24

36
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1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1
Microcomputer A single board unit with 6 digit
LED display and on-board 24 key hexadecimal
calculator-type keyboard. A 6502 based
microcomputer with 1K RAM, expandable.
3. The NTS/HEATH H-89 Microcomputer
features floppy disk storage, “smart”
video terminat, two Z80 micro-
processors, 16K RAM memory, expand-
able to 48K. 4. The NTS/HEATH GR-
2001 Digital Color TV (25" diagonatl)
features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

r

Simulated TV Reception 4

NATI O NM NTS Training Pragrams
TECHNICAL et
SCHOOLS g ik,

TECHNICAL-TRADE TRAINING SINCE 1:325 Py
Resident and Home-Study Schools 3

4000 SO. FIGUEROA ST.. LOS ANGELES, CA. 90037
TN Y Y T L LI L T R P R T T N N ¥ P
NATIONAL TECHNICAL SCHOOLS
4000 South Figueroa Street,
tos Angeles, Calitormia 90037 Dept. 206-081

Please rush FREE color catalog on course checked below
[] MicroComputers/MicroProcessors [ Auto Mechanics
[ ] Communications Electronics [[] Air Conditianing

[ Digital Electronics [[] Home Appliances
[] industrial Technology [] Color TV Servicing

Name _ I Age
Address

Apt. _City | I
State S Zip

[] Check if interested in G.I. information.
[] Check if interested ONLY in classroom training in Los Angeles.

CEEL L LR LD LY R R LR L ]

becsssrssesssseseneseoesswed
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8 RADIO-ELECTRONICS

THANDAR’S

COMPLETE PORTABLE,
TEST BENCH

sl

LCD HAND HELD
MULTIMETER

TM354 3V, Digit

@ DC Volts : 1mV to 1000V @ AC Volts : 1Vto
500V AC rms @ DC current : 1pAto 2A

® Resistance : 10 to 2MQ} @ Diode Check

® Basic accuracy : * (0.75% ofreading

+ 1 digit) @ Battery life : Typically 2000
hours

.
4000 hrs
BATTERY
LIFE

SC110 SINGLE TRACE LOW POWER 2" OSCILLOSCOPE

This truly portable oscilloscope, the only British product to win a Gold Medal at the
1980 Brno Trade Fair, boasts the following specification: @ Bandwith : DC to 10MHz
@ Sensitivity : 10mV/div to 50V/div ® Sweep Speeds : 0.1usecs/div to 0.5 secs/div
® Power Requirements : 4to 10V DC from 4'C’ cells or AC adaptor @ Size and weight :
255X 150 X 40mm; 800gms excl. batteries

TM351 3%2 Digit
® DC and AC Volts : 100uV to 1000V {750V AC rms)

® DC and AC current : 100nA to 10A (20A for 10 secs)
@ Resistance : 100m(} to 20M(} ® Diode check ® Basic
accuracy : * (0.1% of reading + 1 digit! @ Battery life : up to
4000 hours

FREQUENCY
METERS 4

TF040 8-Digit LCD

® Frequency Range : 10Hz-
40MHz (to 400MHz with TP600)
® Sensitivity : 40mV rms @ Timebase
accuracy : better than 0.5 ppm @ Battery life :
Typically 80 hours

TF200 8-Digit LCD

! @ Frequency Range : 10Hz-200MHz (to 600MHz with TP600) ® Sensitivity : 10mV rms
20Hz-100MHz, 30mV rms 10Hz-20Hz, 100MH2z-200MHz @ Timebase accuracy : hetter
than 0.3 ppm @ Battery life : Typically 200 hours @ $299 (inc. batts).

DM235 3, Digi‘t; 21 ranges; 0.5% basic accuracy; $69.95 PFM200 8-D|g't LED Hand Held Metelf o .
® Frequency Range : 20Hz-200MHz (to 600MHz with TP600) @ Sensitivity : Typically
PDM35 3, Digit' Hand held; 16 ranges; 1% basic accuracy; $39.95 10?9% gsTlmebase accuracy : better than 2 ppm @ Battery life : Typically 10 hours
. H ; H . ° ;
TP600 600MHz Prescaler
@ Frequency Range : 40MHz to 600MHz ® Sensitivity : 10mV @ Output : Typically
\ 500mV peak-peak @ $79 j

THANDAR SATISFACTION WARRANTY:

It for any reason, whatsoever, you are not completely satisfied with your purchase, return it
within 30 days of purchase date for a full refund - it's as simple as that!

TM353 32 Digit

® DC and AC Volts : 100uV to 1000V (750V AC rms) @ DC and ACcurrent : 100nAto 2A
® Resistance : 10} to 20MQ} ® Diode check @ Basic accuracy : + (0.25% of reading +
1 digit) @ Battery life : Typically >3000 hours ® $159 {inc. batts).

LED
MULTIMETERS

DM350 3%, Digit;

34 ranges; 0.1%.basic accuracy;

TG100 100kHz
Function Generator

) ® Frequency range : 0.1Hz to 100kHz
® Functions : Sine, Square, Triangle and DC from variable

60002 output @ Qutput range : 1mV-10V peak-peak @ DC offset range : f i les Tax. Pri inU |
+5V @ TTL output @ External sweep : >300: 1 linear range New Jersey Residents add appropriate Sales Tax. Prices shown in .S. currency only.

STOP PRESS TG102 2MHz Function Generato/@$299 POSTAGE AND HANDLING up to $100 add $3. Over $100 add $5.
TG105 5MHz Pulse Generator

@ Period : 200nsec to 200ms (5MHz to 5Hz) @ Pul idth : 100 to 100ms @ 50()

outp\rjltorange ; O.1$/-$OV @ TTL output @ Sync. ouuf;\n“. Operatrnsgﬁngdes:r?:n, THA N DAR E LECTRO N ICS I N C
external (rigé;er, external gate, manual 1-shot or gate ® Complement and square

wave @ $19 _/ PO.Box 8247 Haledon, New Jersey, 07538 Tel: 201-790-3141
CIRCLE 48 ON FREE INFORMATION CARD

TO ORDER CALL TOLL FREE: 800-526-5311

We accept Master Charge or Visa
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RTL (R = :
marvel called anr ~i ast appear-
ing. Integrated-mrcuit ‘technology has ceme
a long way in the 20 vears since the introduc-
tion of the first IC {a four-transistor, RTL
flip-flop), but the best is yet to come. Let’s
take a look at how the IC came into being.

S
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Ten years after Bell Laboratories’
1947 demonstration of their point-con-
tact transistor, Jack Kilby, of Texas In-
struments. set to work on building elec-
tronic circuits out of discrete semi-
conductor components. His intention
was to show his superiors that entire
circuits could be made out of a *‘solid™
piece of semiconductor material. Early
in 1959 such a **solid circuit™” was shown
at the Institute of Radio Engineers
show. That circuit was a flip-flop and its
resistors, capacitors. and transistors
were made entirely from monolithic
germanium.

At about the same time, Robert
Noyce. then manager of research and
development at Fairchild Semiconduc-
tor. decided to turn his own ideas into a
practical device. (His ideas were to use
diffused or deposited resistors, isolate
on-chip devices with reverse-biased p-n
junctions. and interconnect circuit ele-
ments through holes in the silicon diox-
ide by the evaporation of metal onto the
surface of the wafer.)

Today Kilby and Noyce are both
credited with the invention of the IC.
although. at the time uf their work,
trends in the semiconductor industry al-
ready seemed to point to the develop-
ment of integrated circuits. Advances in
manufacturing processes had enabled
semiconductor devices to saturate the
market by 1960. One problem remained:
As the products that used those discrete
devices grew in complexity, the number
of interconnections between the devices
also grew. It reached a point where
products couldn’t be assembled quickly
enough to use all of the available de-
vices. What was needed. now that semi-
conductors were plentiful, were ways of

\AA 4
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FIG. 1—SIMPLIFIED SCHEMATIC of a typical RTL device, the MC792P, a triple 3-input NOR gate.

speeding production of the end-product.
The integrated circuit was the logical
solution.

The firstiC’s

The first commercially available
monolithic IC was a four-transistor, RTL
(Resistor-Transistor Logic) flip-flop in-
rroduced in 1961 by Fairchild Semicon-
ductor. By the end of 1961, production
quantities of logic IC’s were being pro-
duced by both Fairchild Semiconductor
and Texas Instruments. Some early
contracts for the **mass-produced™ IC’s
came from the military (TI supplied spe-
cial circuits for the Minuteman missile
program). and from the National Aero-
nautics and Space Administration, with
Fairchild the supplier. An RTL circuit—
a triple, 3-input NOR gate—is shown in
Fig. 1.

Transistor-Transistor Logic (TTL)
came about because of the drawbacks of

FIG. 2—THIS 11-stage ring counter is an early (1963) example of a TTL IC.

wwWw americanradiohistorv com

earlier schemes used to couple tran-
sistor stages. Diode-coupled and direct-
coupled methods were unsatisfactory
because of IC process-variations, and
resistor-capacitor coupling suffered
from lack of speed. In 1961, James Buie,
an IC designer at Pacific Semiconduc-
tors (now part of TRW), devised a
coupling scheme that isolated transistor
stages by using coupling transistors; his
method proved to be relatively inde-
pendent of process variation. Buie's
work evolved into today’s TTL IC (see
Fig. 2).

By the mid-1960’s, Fairchild had
turned to linear IC’s. Robert Widlar,
then one of the designers at Fairchild,
was responsible for the first practical IC
op-amp. the pA709. Widlar also de-
signed the uA702 high-impedance op-
amp. the first IC comparator (uA710),
and the first compensated IC op-amp.
the wA741. Widlar's design ideas
seemed radical in his day because he
used transistors to replace *‘simple”’ cir-
cuit elements such as resistors.

While bipolar IC technology was de-
veloping, some designers concentrated
on the FET (Field-Effect Transistor)
and its applications. RCA Laboratories
was especially active in that area of
semiconductor development. In 1957
John Wallmark of RCA was granted a
patent for an FET. He saw the FET not
as merely a discrete device, but as
groups of devices connected together
and forming logic patterns for com-
puters. His concept. which he called
“‘integrated logic nets,”’ wouldn’t lead
to actual devices until a few years
later, and then under someone else’s
supervision.

In 1959 Steven Hofstein, a recent re-
cruit to RCA, and Frederic Heiman,
another young engineer, set to work to-
wards a specific goal. They wanted to
produce a silicon-insulated-gate FET
that was to be used in a multi-thousand-
transistor circuit. They succeeded in
1962. (See Fig. 3.)

Hofstein and Heiman demonstrated
the IC capabilities of their MOSFET
(Metal Oxide Semiconductor Field Ef-
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FIG. 3—CROSS-SECTION of a metal-oxide semiconductor device. By 1963, RCA had built IC's contain-

ing several hundred of these each.

fect Transistor) by building a 2,5002-mil
(a mil is 1/1000-inch) chip containing 16
MOSFET’s by the end of 1962. By 1963
RCA had built chips with several hun-
dred MOS devices.

Although MOSFET IC's promised far
simpler processing, much less power
consumption. and greater levels of in-
tegration than bipolar IC’s, there were
still formidable problems in their man-
ufacture. Among those were oxide de-
fects and an extreme sensitivity to static
charge. The MOSFET's were also much
slower and required different supply
voltages than bipolar devices. Because
of those problems. and others, few com-
panies stayed very long with MOSFET
technology. In fact, for most of the
1960's there were only two companies
producing MOS [C’s—General Micro-
electronics (founded in 1963) and Gen-
eral Instrument. Even RCA. which had
done a considerable amount of pioneer-
ing work in MOS, shifted its main con-
cern back to the more lucrative bipolar
devices.

But the industry kept a watchful eye
on MOS technology, waiting for new
developments. The wait wasn't a long
one, as we'll see.

The first ROM (Read-Only Memory)
appeared in early 1967. Offered by Fair-
child, the ROM was a 64-bit MOS de-
vice arranged into 16 4-bit words. A
1.024-bit ROM was offered by Philco-
Ford a year later. As ROM’s increased
in density, the term firmware (for soft-
ware in ROM) soon became popular.

Enter the microprocessor

In August 1969 Busicom Corporation
of Japan commissioned Intel Corpora-
tion to design calculator IC's. At that
time many of the MOS IC’s produced in
the United States went into calculators,

and most of those calculators were
made in Japan. Busicom wanted a set of
IC’s that would support a family of cal-
culators, with ROM's used for custom-

THESE EARLY (1962) IC's from General Electric contained as many as 18 transistors and 66 tapped

izing. Intel’s design was approved by
Busicom in October 1969 and in June
1971, Intel introduced the 4004 micro-
processor family (designed by Federico
Faggin, now president of Zilog). The 4-bit
4004 was the first microprocessor; it was
built using p-channel MOS technology.
and measured 150 X 110 mils. Just as the
increasing complexity of discrete tran-
sistor circuits had seemed to point to the
development of the integrated circuit,
so too the increasing complexity of
some random logic designs now seemed
to show the need for a centralized com-
putational/control element. Intel. how-
ever. was not alone in producing the
“calculator-like”’ IC’s. Fairchild. Ameri-
can Microsystems, Texas Instruments,
Electronic Arrays, Rockwell, and Mos-
tek all had contracts to build the de-
vices. The MOS IC had truly come into
its own. Shipments increased in one
year from $15 million to $35 million and
by the end of 1970. the total was over
$100 million. The importance of MOS
technology had grown faster than most
people in the industry had expected.
Other advances in state-of-the-art IC
manufacture accelerated the growth of
an already expanding industry. The use
of an electron beam to produce the
masks used in IC photo-lithography rad-

resistors. Contrast that with the component count of modern VLSI IC’s.
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FIG. A—THE INTEL 8086, a 16-bit LSI (Large-Scale Integration) microprocessor. Note the difference in
density between this chip and the one shown in Fig. 2. (Photo courtesy Intel Corporation.)

ically changed one aspect of IC manu-
facture, as expensive and bulky ruby
lithography equipment was made obso-
lete. As circuits increased in density and
complexity, clean rooms became clean-
er still. Doping (the introduction of im-
purity atoms into the silicon) methods
were improved. lon implantation, accel-
erating impurity ions into silicon using
very high voltages, was a great improve-
ment over thermal diffusion. lon im-
plantation’s initial use was for high-
density memories, with Mostek Corpo-
ration being the first to use the method
in its | K p-channel dynamic RAM (Ran-
dom-Access Memory). With increas-
ingly complex circuits, IC manufactur-
ers relied more on computer modeling
programs and computer-assisted design
for circuit analysis and mask layout.

The first 8-bit microprocessor, the
8008, was offered by Intel in sample
quantities in early 1972. The price was
$200. The 8008 could be interfaced to the
standard memory products of the time,
and with its 14-bit addressing capability,
could address as many as 16,384 bytes.
The 125 X 170-mil device was being
shipped in ‘‘kits” (with memory and
peripheral IC’s) by the spring of
1973. By that time National Semicon-
ductor had demonstrated its general-
purpose controller/processor, a 4-bit
microprocessor that could be used to
build processors with word lengths of up
to 32-bits. Rockwell had also joined the
race with its own 4-bit parallel proces-

THESE INTEGRATED CIRCUITS from RCA are
housed in *'flat packs,” one of the first standard-
izec IC cases.

sor. AMI, Signetics, and Western Digi-
tal were alsa developing processors.
Everyone seemed to be joining the
microprocessor competition.

Intel’s 8080 helped usher in the sec-
ond generation of microprocessors.
That n-channel device had four times
the addressing capability and about ten
times the throughput of the earlier 8008.
The designer of the 8080, Masatoshi
Shima, later left Intel to join Zilog
where he designed the Z80. Early in
1974, RCA introduced the first CMOS
(Complementary AMOS) microproces-
sor. the 1802; the TMS 1000, Texas In-
struments’ best-selling 4-bit microcon-
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troller, was also introduced. In March of
1974, Motorola finally took the wraps
off its 6800 microprocessor. The 680X
was supported by RAM, ROM, and in-
terfacing IC’s, plus Motorola’s Exor-
cisor development system. By the fall of
1975. nearly 40 different microproces-
sors were available.

The state of the art

As IC designers took more of a sys-
tems approach to their creations, the
single-chip microcomputer was devel-
oped. The first 8-bit single-chip micro-
computer was Intel’s 8048 (although
Michael Cochran and Gary Boone of
Texas Instruments received the basic
patent for the single-chip microcompu-
ter in 1971). Today, there’s a new gen-
eration of 16-bit microprocessors: In-
tel’'s 8086, Zilog's Z8000, Motorola’s
68000, and National Semiconductor’s
16000.

The RTL flip-flop introduced in 1961
had four bipolar transistors. Today. a
typical 16-bit high-performance micro-
processor, such as the 68000, has 68,000
transistors. The recent introduction of
the 64K RAM marked the beginning of a
new phase of IC technology. VLSI
(Very Large Scale Integration).

VLSI is still basically in the develop-
ment stage. In 1978 the U.S. Depart-
ment of Defense initiated its VHSIC
(Very High Speed Integrated Circuit)
development program. designed to pro-
vide an impetus for VLSI work, with an
empbhasis on speed. Contracts have al-
ready been awarded for the initial phase
of the six year, $210 million program.
Among other things the Federal effort
hopes to develop devices with up to
250.000 gates, using circuit features as
small as 0.5 micrometer (millionth of a
meter). Contrast that with the 13,000
gates and 3.2 micrometer minimum cir-
cuit feature of the Motorola 68000.

How best to use VLSI technology is
still uncertain, but one thing does seem
sure: VLSI will be used to build ever
denser memory chips, perhaps with a
million bits or more of RAM, and with
access times a fraction of that of today’s
fastest devices. Some say an entire
mainframe computer will be possible
with a handful of IC’s.

Early in the 1970's. 20-micrometer
line widths were common in IC circuit
geometrics. By the mid-1970’s those di-
mensions had been cut in half. As the
decade ended, advanced devices with 3
to 4-micrometer line widths were avail-
able. Some say that devices with line
widths of less than 1-micrometer will be
common by the end of the 1980’s.

Some views on the future of IC tech-
nology. especially those concerning
the future of VLSI. take on an almost
Christmas-wish aspect. Nevertheless.
considering how far we’ve come from
that first four-transistor flip-flop, the
next 20 years could be very interesting
indeed! R-E



IF YOU'RE A REGULAR READER, YOU'VE
heard about TVRO stations—special
setups used by cable-TV companies
and others to receive the four-gigahertz
(4,000 MHz) signuls from satellites.

One of the most expensive compo-
nents of a TVRO system is the antenna.
The 8-Ball antenna described here is one
of the few that you can build yourself
and is relatively inexpensive and easy to
align.

With it, and a couple of other special
components, you can watch blacked-
out sporting “events, commercial-free
movies, and other choice television
fare usually available only on cable-TV
systems.

What you need in addition to the an-
tenna are an LNA (a special Low-Noise
Amplifier to boost the very weak signal
picked up by the antenna) and a down-
converter to process the 4-GHz TV sig-
nal so it can be viewed on un ordinary
TV set. You can also purchase a special
TV set that has a down-converter built
into it if you wish.

Before going any farther, take a
minute or two to study the various
photographs of the antenna in various
stages of assembly. The complete
TVRO antenna consists of a 12-foot

BUIBDERELS

Before you can receive
satellite television, you need
the appropriate antenna.
This inexpensive
design can be built

from common materials.
H.D. McCULLOUGH

P
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“*dish*’ or reflector that captures the
incoming signal and focuses it at the
waveguide horn feeding the LNA. This
article covers the construction of the
dish. The 8-Ball's dish consists of two
main sections. One is the steel frame
that provides a rigid, durable support
fixture. The other is the wood-lattice
assembly to which the reflector surface
(screen wire) is fastened. An important
feature of this type of construction is
that it 1s not necessary to build the heavy
metal frame to close tolerances. How-
ever. you should keep all the metal ribs
within a half inch or so of their intended
positions.

The redwood lattice is attached to the
frame with adjustable bolts about every
two feet vertically and every three feet
across. Those bolts allow the lattice
(hence the reflector surface) to be ad-
justed to conform to the precise curve
required. When adjusting the antenna,
the vertical wood strips should be set to
within a sixteenth of an inch of the
exact curve.

The steel frame (see Fig. 1) consists of
three horizontal ribs (HR1, HR2, and
HR3) and five vertical ribs (VR 1 through
VRS) plus the rear legs and braces. The
frame is made from 's-inch thick 1'/2x
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Lattice preparation
There are five vertical lattice strips

NOTE: ALL MATERIAL 1-1/2 X 1-1/2 X 1/8:INCH ANGLE IRON. made of ¥/4x3-inch redwood. Two of the
VERTICAL RIBS EQUALLY SPACED strips are |0 feet long. and three are 12
(APPROX. 36" APART) feet long. Prepare them by drilling holes

FIG. 1—THE METAL FRAME provides a rigid and durable support structure. The only critical factor in according to the measurements shown
its construction is the setting of the angular bend in the three horizontal members. in Fig 3. The strips can be stacked and

all drilled at once: or. better yet. drill the
three 12-foot pieces and then the two
10-foot pieces. The holes will take /a-
inch bolts so use a % 1s-inch bit: assembly
will be easter.

You'll need nineteen 12-foot pieces of
Y4 x 2-inch redwood stock for the hori-
zontal ribs. Thirteen of those are used
as-is. To get the angles at the corners of
the lattice (see Fig.4) cut two other
HEB piecesto 11 feet4 inches. two pieces to 8
feet 10 inches. and two pieces to 6 feet 2
inches. The corner diagonal pieces will
be covered later.

To establish the curve in the vertical
direction. the five *s X 3-inch redwood
strips will be attached to the vertical
VERTICAL steel ribs with adjustable bolts as shown

RIBS in Figs. S and 6. Note that the spacing
between the vertical steel rib and the
vertical wood strip is identical for all five
vertical ribs at any specific distance up

HEB NOTCH

BT
L iy
NIV \\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\‘/\ /

ll’lllll
214y, lm/ g
12550

ARC OF CIRCLE
WITH 30 FT. RADIUS

,1,30' TD RADIUS POINT

b or down from the middle horizontal rib.

FIG. 2—THE HORIZONTAL CURVATURE of the 8-Balil reflector is developed by the bend in the Thus. we see from Fig. S that all five

horizontal ribs and by horizontal brace as shown in a. The five vertical ribs in b all lie on an arc that has a vertical strips are touching the steel ribs

iadiys of 3p feet. at their centers. and that 24 inches up

e and down from center. the space be-

STRIPS tween the wood strip and steel rib is '3/16

/ ARE 10 \ inch for all five of the ribs. At 48 inches

' ‘ FT. LONG . DISTANCE from each side of center. the spacing is

5 S OMC e =0 ) ik . L. : ]LﬁIEg}ETAFNRDDM 372 inches. and it is 7!/s inches at 72

| l | | Rl | | | _| CENTER. inches from center. The combination of

700 ' 50" %" ' 3 28" 50" 70" the vertical curve formed by properly

CENTER setting the adjustment bolts and the

FIG. 3—THE FIVE VERTICAL LATTICE STRIPS are prepared by drilling holes according to the measure- curve formed by the horizontal ribs will
ments shown. Three strips are 12 feet long with eight holes; two are 10 feet long with six holes. establish a precise reflector surface.
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PARTS LIST

Frame: The following are all 11/2x11/2-

inch, Vs-inch thick galvanized br
primed angle iron.

Part no. Length Quantity
HR1 12 ft. 1
HR2 12 ft. 1
HR3 12 ft. 1
HB 10 ft. 3
HEB 6in. 6
VR1 9 ft. 1
VR2 12 ft. 1
VR3 12 ft. 1
VR4 12 ft. 1
VR5 9 ft. 1
B1 16in. 4
B2 23%ain. 2
BF 74 in. 1
BR 104 in. 1
B3 32in. 2
B4 59 in: 2
B5 30in. 2
B6 30in. 2
B7 83in. 1
B8 92in. 1
RL 8 ft. 2
RLX 4 ft. 2

Wood lattice strips (5/8 or 3/4-inch red-
wood):

Size Quantity
2in. x 12 ft. 22
3in. x 12 ft. 3
3in. x 10 ft. 2

Bolts (1/4x 20 thread):
Length Quantity

Yain. 72

4in. 10

5in. 10

8in. 10

12in. 6

Miscellaneous (quantities in parenthe-
sis):

1/a-inch nuts (196)

1/4-inch ID washers (72)

No. 8-1Va-inch brass wood screws (140)

aluminum screen (26 inches x 75 ft.,
0.011 in. dia. wire, /16 in. mesh or
heavy-duty 0.025 in. dia. wire, /s in.
mesh)

staples (rustproof)

glue

inclinometer

radius wire

anchor bolts (4)

'J"" brackets (4)

Note: Some of these items will be
called for in Part 2.

Assembling the frame

Prepare each horizontal rib as shown
in Fig. 2 by attaching braces HB and
HEB with 34a-inch bolts.

Next. place the three horizontal ribs
on blocks and attach the five vertical
ribs as shown in Fig. | and Fig. 7. Use
Ys-inch bolts. Note that. because of the
braces. each horizontal rib will have a
different number of holcs drilled in it—
50 be sure to get the ribs in their proper
positions. The top view in Fig. 2-b
shows how the vertical ribs are posi-

3/4 X 3 VERTICAL STRIPS

LOCATIONS OF ADJUSTMENT
BOLTS, ON ALL VERTICAL
STRIPS ARE SAME DISTANCE
UP & DOWN FROM CENTER
LINE. ALSOSEE FIG.5

3/4 X 2HORIZONTAL STRIPS
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FIG. 4—THE REDWOOD LATTICE ASSEMBLY
shows the locations of the 36 adjustment bolts.
Those bolts set the curvature in a vertical direc-
tion. The arc of curvature is again 30 feet.
3/4 X 2 HORIZ.
STRIPS
3/4 X 3 VERTICAL
13/16” 3-1/32" STRIP
SPACING SPACING 12" BOLT
24" FROM AT 48"
CENTER FROM ‘
4" BOLT 5" BOLT CENTER | gOLT
CENTERLINE / T
OF ANTENNA 7-1/4"
T 3:? W0O0D LATTICE |
- 76" \ ANGLE ‘
e 50 = . IRON RIB |J
!
< 72" ~

FIG. 5—SIDE VIEW of the top half of one vertical rib with wood lattice attached.

FIG. 6 (right}—DETAIL OF LATTICE ATTACH-
MENT showing use of nuts and washers on ad-
justment bolt.

tioned (note that the bottom of VR3 goes
under BF).

Tighten the nuts only finger tight until
all the pieces shown in Fig. | are in-
stalled and then tighten them securely.
Whether assembling the 8-Ball from a
kit. or from scratch. you'll find that
some holes may not align perfectly.
Make sure that everything is located
properly, then align the holes with a
tapered punch. Hold the pieces in place
with clamping-type pliers while you in-
sert the bolts.
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FIG. 7—THE THREE HORIZONTAL RIBS are supported on blocks while the three main vertical mem-

bers are attached to the framework.

Putting it all together

The next step 15 to assemble the red-
wood lattice as shown in Fig. 4.Mark all
five vertical strips every eight inches
(Fig. 8) for ease in positioning and in-
stalling the herizontal strips. Start at the

center and work outward—it's a good
idea to displace the first mark half the
width of a horizontal strip so that you
can line up the edge of each ¥4x2 with
one of the marks. All 19 horizontal strips
are spaced-on 8-inch centers except for

-

-

’ o 4
FIG. 8—MARK ALL FIVE VERTICAL STRIPS every eight inches to make installing the horizontal strips
easier.
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FIG. 9—ADJUSTMENT BOLTS are set for proper
spacing between vertical frame rib and wood
strip. Here a 7Vs-inch spacer aids adjustment at
72-inch point.

The following are available from McCul-
lough Satellite Systems, PO Box 57, High-
way 62-East, Salem, AR 72576: The 12-
foot 8-Ball Satellite Television Antenna
Kit, $750.00. Includes everything except
staples and concrete for mounting base.
Frame is 11/2x1Y/2-inch angle iron with all
pieces cut to fit and drilled. One coat of
primer applied. All 5/8x2 and 5/8x3 red-
wood strips. Aluminum screen is 0.011-
inch diameter wire in a Y1s-inch mesh.
Add $60.00 for heavy-duty mesh, $50.00
for extra bracing and $100.00 for galva-
nized frame.

The heavy mesh (0.025 inch diameter
wire, V/g-inch mesh) is about 2Y/2 times as
heavy as the regular mesh and will with-
stand abuse by halil, ice, etc. much better
than the regular mesh. The extra bracing
is necessary if you plan to move the an-
tenna about. it makes the framework very
rigid.

The 12-foot 8-Ball with galvanized
frame, heavy mesh and extra bracing is a
commercial-grade antenna named *“Octa-
sphere” and is available for $1195.00.
Feed horn (fits LNA with WR-229 Input):
Sheet metal with brass flange, $40.00;
Aluminum $60.00. RG-213 cable (loss 25
dB/100 feet at 4 GHz), $0.50 per foot. FM-8
cable (loss 13 dB/100 feet at 4 gHz), $0.60
per foot. Avantek 120° LNA (50 dB gain)
$690.00 including DC block; $650.00 with-
out DC block. All prices are FOB, Salem,
AR.

the very top and bottom strips. Those
will be about ¥4-inch closer in.

Now attach the adjustment bolts to
the 3/4x3-inch vertical wood strips (ex-
cept for the adjustment bolts at the ends
of the two outermost strips) using the
bolt iengths shown in Fig. 5. Note that
the 8- and I12-inch bolts are actually

continued on page 78
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THERE SEEMS TO BE A CRYING NEED FOR
a good, low-cost RF signal generator on
the average workbench. However, it
appears that this is something that no
manufacturer has realized yet. For the
most part, you have to make do with an
under-$100 RF generator that is usually
kit-built and quite drifty. To compound
the problem, the dial accuracy usually
leaves something to be desired, and an
external frequency counter must be
used for calibration whenever high pre-
cision is required. The answer is to
buy—or most often to lease—a fre-
quency synthesizer when you need a
high-performance RF signal-source.

But since prices start at about $3200,
owning one usually isn’t too practical!

Enter the Programma-2 RF generator.
Now, for less than 1/32 of the cost of a
commercial model, you can build an RF

generator with many commercial fea-
tures. You get crystal-controlled ac-
curacy at any frequency you select—
typically *0.0005%. short term. What
that means is that if you set the unit for
30.01 MHz, the output is 30,010,000 Hz
+ 150 Hz!

Since the unit is crystal controlled
and incorporates a frequency synthe-
sizer, any frequency you select will be
locked tightly. The prototype drifts less
than 10 Hz from a cold start—in an hour
of operation. After that, any drift that
occurs is negligible.

As far as features are concerned, this
project covers a basic frequency range
of 3 to 30 MHz in 10-kHz steps. Flip a
switch and you get 300 kHz to 3 MHz in
1-kHz steps. Thus, this RF generator
covers the frequencies most often used
for IF/RF alignment, and for general
experimentation. In addition, its RF

output is rich in harmonics, allowing
frequency coverage into higher parts of
the spectrum.

Four thumbwheel switches allow you
to set the exact frequency you want
with ease; there's no squinting at a
tightly packed dial. The switches make
it easy to return to a specific frequency,
and that makes alignment of equipment
a lot easier!

Another important feature is a 50-
ohm RF output. This low-impedance
output allows you to use such acces-
sories as attenuators, which are a must
for low-level RF work. You can’t use
attenuators on conventional RF signal

generators, and that makes some tests
(like checking sensitivity) very difficult.

Other features include adjustable RF
output, switchable AM/CW operation,
and an error indicator.

Construction isn’t too difficult,
despite the device's many features. The
electronics are on three PC boards.
RCA-type connectors are used to
simplify interconnecting the boards and
to make adjustments orservicing easier
in the future. The boards are all single-
sided (most synthesizers require double-
sided boards to keep system noise
down) and can be easily made (or pur-
chased—see Parts List).

All components used in this project
have been on the market for at least
three years, so you should have few
problems in obtaining them. The tuning
diodes (D201-D203 on the VCO board)
may be difficult to locate. If that is the
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case, they can be special-ordered,
although, since there are two different
manufacturers for these parts, finding
them may not be as difficult as you
think.

Finally, a few words about calibra-
tion. Forget about conventional signal-
generator alignment procedures. This
unit can be aligned using only the built-
in error indicator, and a receiver that
can pick up one of the WWV trans-

GARY McCLELLAN

The Programma-2 synthe-

sized RF generator can be built
for about $100, yet offers many of the same
features found on commercial units costing over $3000.

mitters. A frequency counter is helpful,
but not necessary.

About the circuit

Let’s get acquainted with the Pro-
gramma-2 RF generator by taking a
look at the circuitry. The boards con-
tain a number of different circuits, and
the time spent discussing them should
pay off. It’s hard to build an advanced
project like this without knowing much
about it. One thing though: you should
have a basic knowledge of how fre-
quency synthesizers work to appreciate
this discussion. If you have followed
my previous articles on synthesizer-type
projects (see the June 1980, July 1980,
and October 1980 issues of Radio-Elec-
tronics) you should have no problems.

This device is built on three PC
boards—VCO, control, and switch (see
Fig. 1). The VCO (Voltage-Controlled

1861 LSNONY

&
[I<]



RADIO-ELECTRONICS

[24]
[=]

___VCOBOARD PARTS LIST

- | CONTROL BOARD
g | = +
B 33(2\”0’_‘2 . . Y~ gt?ggELﬁ e " All resistors % watt, 5%, unless other-
LOW - . wise noted
———'] o (E—— RF OUT R10;-R115‘ R123, R124, R131—100,000
- ! e ohms
PR, SES— AMP -———-@ R116, R119—10,000 ohms*
s = R117—-2200 ohms
1 R118—47 ohms*
—— | R120—150 ohms*
o8 ‘0'3%'“1 - R121—1 megohm
R122—68,000 ohms
X R125, R126—33,000 ohms
l ~__ MODULATION R127—100 ohms
R128—5,000 ohms, trimmer potenti-
l gggmo" ometer, horizontal PC-mount
L : : oS0 CmSETE C10T0.001 uF ic di
¥ - ) i . , ceramic disc
4 R THIRER ';T*A'“m 102, C103, G114, C115—0.1 uF, 50
2.048 MHz volts, Mylar*
C104—22 uF, 16 volts, tantalum®*
- R C105—100 uF, electrolytic, 16 volts
— | PRO%?\;\I%?QBLE SS:J’\:&EriE T eoHz €106-C108—0.1 F.u16 volts, ceramic
SINE WAVE disc
W C109—100 pF, ceramic disc
C110—220 uF, 6.3 volts, electrolytic
: C111—5-35 pF trimmer (E.F. Johnson
e —3lo.lolno 275-0430-005 or equivalent)
SWITCHES C112—39 pF, mica
v L C113—68 pF, mica
SWITCH C116—0.001 uF, 50 volts, Mylar
BOARD Semiconductgrs Y
L - ! } IC101—CD4013 dual D flip-flop with
; set/reset
e JEFOORR IC102—CD4059 programmable divide-
by-n counter
ey ol IC103—CD4046 phase-locked loop
LINES IC104—78L05 five-voit, 100 mA, regu-
i ; s ; lator
:'e(c;:‘o:!e—r_nF SIGNAL GENERATOR consists of three main sections: control board, VCO, and switch IC105—CD4060  14-stage  rippled
counter
IC106—CA3130AE op amp (RCA)
Oscillator) board contains the RF-gen-  the tuning diodes used to set the fre- 818;_3"",33% '33 NDP linaton. NPN
erating circuitry, a divider, an ampli-  quency. It is prohibitively expensive 0101—1N52-2943ar ington.
. oo . — .3-volt, 500 mW, Zener
tude-modulation circuit, an RF power- today to make a single VCO sweep the diode
amplifier and a power supply. That entire range; 3 VCO’s simplify things XTAL101—2.048 MHz, 32 pF parallel-
sounds like quite a bit, but actually and keep the cost down. Following the mode, * 0.005%, HC-33/U case
each circuit block is very simple. The VCO’s, there is a simple divide-by-10 S$1-S4—BCD thumbwheel switch (C&K
whole thing uses seven IC’s and |1 circuit that reduces the VCO frequencies 332110000 or equivalent)
transistor. to values needed by the control board. 4101—8 pin IC socket
Next comes the control board, which  (Also, the output from the divider pro- Miscellaneous: PC board, IC sockets,
contains a +2 divider, a programmable  vides IF range frequencies, extending 4"i°nd“0t°r ribbon cable, wire,
divider, a crystal-controlled reference, the range of this instrument down to Eeldempiote:
a phase detector, loop filter, amplifier, 300 KHz) *Do not substitute
and sinewave converter. All that cir- The RF-output range is selected by
cuitry is compressed into six IC’sand 1 the HI-.LO switch. From that point, the A complete set of three boards for the
transistor. Isn’t IC technology wonder- RF signal goes through an amplitude- Programnfa-1 Sjavailabichiomgses 50
. . A . ppd. from: Technico Services, PO Box
ful? It would normally take a big card modulation circuit, which can add a 20HC, Orangehurst, Fullerton, CA
cage full of boards loaded with discrete ~ 500-Hz tone to the signal if desired. The 92633. CA residents please add 6%
components to replace just those small RF is amplified by a single-stage ampli- tax; foreign orders please add $3.00
boards! fier and goes to the RF-OUTPUT connec- for shipping. Order No. SSG-1.

The last board is the switch board tor. The remaining circuitry on this

that contains a decoder and switches board is a simple 5-volt and 15-volt (> ClIEO S Ll h CLIENEI

boards, crystal, transformer and case,

power to the proper VCO circuit, de- power supply; the S-volts is for on- is available for $112.00 ppd. from: Cir-
pending upon frequency. board circuitry, while the 15-volts is for cuit Specialists, Inc., PO Box 3047,

Let's discuss each board in general,  the control board. Scottsdale, AZ 85281. Order No. KT-5.
and then cover the control board speci- The control board is an extension of Phorie orders (800) 528-1417; all other
fically. The other boards will be dis- the VCO board. It receives the divided- inquiries (602) 966-0764. AZ residents
cussed in greater detail later. down signal from the VCO board, and please add tax.

As you can see from Fig. 1, the VCO divides it again by 2. This supplies a .
board contains the RF-generating cir- signal that the programmable divider g?‘?;"fr(;ff J';\af?::rtlsstglsm;z,o:%rsz:
cuitry. Three separate VCO’s are re- can handle easily; such devices trade tal Dr.. Ft. Niyers FL 33906. (813) 936-
quired to cover a frequency range of 3 off speed for programmability. The pro- 2397, ’
to 30 MHz because of the limitations of grammable divider divides the input
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FIG. 2—HEART OF THE CONTROL BOARD is a programmable divider, IC102, used to determine the
signal generator’s output frequency from the switch settings.
frequency by whatever divisor has  set on the switches, the 3-5 MHz VCO interesting—it acts as a level-trans-

been set by the frequency switches.
and outputs the resulting signal to the
phase detector.

Meanwhile, a crystal-controlled clock
circuit generates a 500-Hz signal that
drives the phase detector. The detector
compares the two signals and outputs
error information to the filter, which re-
moves any trace of 500-Hz signal. The
DC voltage from the filter is fed to the
amplifier, which raises it to levels suit-
able to drive the VCO’s. Thus, the syn-
thesizer loop is completed, and can gen-
erate RF signals set by the frequency
switches. The remaining circuitry is a
square-to-sine-wave converter. All it
does is convert the 500-Hz clock-circuit
pulses into a 500-Hz sinewave that
drives the amplitude modulator, giving
a clean-sounding tone.

The switch board is another exten-
sion of the VCO board. It selects the
one of the three VCO circuits that
matches the FREQUENCY-SET switch
positions. For example, when fre-
quencies between 03.00 and 05.00 are

circuit is selected. Selection of the
appropriate VCO is done by decoding
the switch postions with a simple
CMOS decoder on this board. The
appropriate VCO is selected by switch-
ing power to it.

Control board theory

Let’s discuss the first board to be
built. Refer to the control board
schematics, Figs. 2 and 3, for details as
you read about it. The board uses
CMOS IC’s throughout.
design is used not only to keep power
consumption down, but to minimize
noise as well. CMOS logic tends to be a
lot less noisy than TTL and the RF
signal is cleaner. Besides that, CMOS
blocks like the CD4059 programmable
divider are far easier to work with than
their TTL counterparts'

The circuit is quite straightforward.
The divided-down RF signal is fed to
the board’s piv input and drives IC101, a
CD4013 divide-by-2 flip-flop. The in-
put circuitry, CI0l and RIOI/RI102, is

www americanradiohistorv. com

This type of

lating interface. The signal at the DIV
input is TTL level (0- or 5-volts) and all
logic levels on the control board are 0-
or 9-volts. Those components bias the
CMOS flip-flop to the point where a
TTL signal will drive it. The divided
output from the flip-flop drives 1C102, a
CD4059 programmable divider. It
divides the input signal by a frequency
determined by the settings of the FRE-
QUENCY-SET switches, and outputs the
result.

Right now, that IC is one of the sim-
plest and most effective (read ‘‘fool-
proof’’) ways of making a program-
able divider. The output drives IC103, a
CD4046 phase detector. The IC com-
pares the signal from the divider with a
500-Hz reference, and outputs correc-
tion pulses to a loop filter that smooths
them into a DC voltage. That’s the job
of C102-C104 and RI118-R120. The
phase detector also has an output that
goes low when the two inputs are un-
equal. That drives transistor Q101 and
lights the ERROR lamp on the front
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FIG. 3—PARTIAL SCHEMATIC of the control board, showing connections to J101 (to which the switch

board connects).

VCO board where it can be used to am-
plitude-modulate the RF signal, if de-
sired. Rounding up the circuitry on this
board is a simple 9-volt regulator that
uses IC104, a 78L0S 5-volt device. Since
9-volts is required, D101, an INS5229
4.3-volt Zener, is inserted in series with
the regulator to raise the voltage to the
correct value.

Construction

The control board foil pattern is
shown in Fig. 4. (A complete set of all
three PC boards is available for those
who do not wish to make their own.
See Parts List.) Do not attempt to use
point-to-point wiring techniques—the
result will be a noisy RF signal.

A few tips on the quality of parts you
use should be mentioned. When it

‘.4
l‘

6-15/16 INCHES

FIG. 4—FOIL PATTERN for the control board. Prepared boards are available—see Parts List.

RANGE: 300KHZ- 3I0MNZ
FREQUENCY SET

W L0
MODULATION RANGE

TECHNICO

FRONT PANEL of the completed Programma-2 synthesized RF generator. Its layout gives the unit a

professional appearance.

panel. The user can easily tell if the in-
strument is putting out the right fre-
quency or not.

Thke loop filter’s output drives IC106,
a CA3130 op-amp. That device is used
to increase the voltage from the loop fil-
ter so that it can drive the tuning diodes
on the VCO board. It's just a nonin-
verting amplifier with a gain of 2.2.

The 500-Hz reference signal is gen-
erated by IC105, a CD4060 oscillator/
divider circuit. That IC has a Pierce
crystal-oscillator that works with

XTAL101 to produce a 2.048-MHz sig-
nal. The signal is divided down to 500
Hz by a set of binary dividers. The 500-
Hz output serves as the phase-detector
reference, as outlined earlier, and gen-
erates clock pulses for the square-to-
sine-wave converter.

Capacitor C114 and resistor R122 in-
tegrate the squarewave into a rough tri-
angle wave that is then filtered into a
smooth sinewave by the QI102 cir-
cuitry. The output, which appears at
the MOD terminals, goes back to the

www americanradiohistorv. com

comes to substitutions, this project will
tolerate some departure from the values
called out. However, it isn’t a good
idea to make substitutions for the parts
marked with an asterisk in the Parts
List. Most of those components are in
the loop filter, and deviations in value
or quality will affect performance. Be
sure you use Mylar capacitors where
specified (those green capacitors often
found in transistor radios). Also be sure
to use tantalums where called for; other
types may be too leaky and that will
make the RF signal noisy. Be sure to
get top quality parts and the instrument
should give excellent performance and
long life.

You may want to order the 2.048-
MHz crystal nght away. Generally,
such crystals are made to order, and it
takes about a month to get them. Give
the supplier the specifications for
XTALI101, and you should have one
shortly. Price? About $5.00.

Next month, we'll finish building the
Programma-2°s control board and show
you how to connect the unit's front
panel FREQUENCY-SET switches to the
board. R-E



THE FIRST AUTOMOBILES. TRAVELING AT
the breathtaking speed of 15 miles per
hour, used warning horns operated by
squeezing a large rubber bulb to force air
through an orifice. As the carevolved so
did the horn, going through the ‘‘aah-
oog-aah’” mechanical contraption to
the standard electronically-operated-
diaphragm horn that has been in use for
years. Now you can move into the space
age by building your own electronic
musical horn for under $35.

The Musical Horn is designed for 12-
volt vehicles and uses digital integrated
circuits and programmable read-only
memories (PROM’s) to generate virtu-
ally any desired tune. depending on the
PROM’s installed. Pre-programmed
PROM’s are available for several tunes
(see parts list). The popular “La
Cucaracha’’ is described in detail here.

How it works

You don't have to understand how
the Musical Horn works to use it. The
discussion that follows is expressed in
lay terms for the electronics-oriented
non-musician, to describe how the digi-

MUSICAL HORN
IPPQG Electronics inc,

FRED BLECHMAN and
DAVID McDONALD

It’s said that “music hath charms to soothe

the savage beast.”’ Build this musical horn for your

car and find out whether that’s true during rush hour.

tal circuitry creates the musical notes.

Music is composed of sound of speci-
fically related frequencies (notes) that
are sustained for particular durations
(beats). Consequently, if we can gener-
ate those frequencies in proper relation-
ship to each other, and provide a means
to control their duration, we can make
music!

The musical scale

There are several different musical
scales (tone-series with specific fre-
quency relationships) in use throughout
the world. In the United States, the
standard scale is the Equally Tempered
Chromatic Scale, using the American
Standard pitch of A=440 Hz. By defini-
tion, the frequency of each note is ex-
actly 2/12 (two-raised-to-the-!/i2th-pow-
er or 1.0594631) times the preceding
note. This is most easily shown on a
piano keyboard, a section of which is
illustrated in Fig. 1 with the frequency
of each key. The circled numbers are
reference numbers for use later.

Our challenge is to generate electron-
ically a range of specifically related fre-
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quencies. Obviously, separate oscil-
lators could be used—a very expensive
and complicated approach. Or, we
could have a single master oscillator and
provide numerous ‘‘taps’’-—using re-
sistors or capacitors—to generate each
note. That approach is used in many
inexpensive toy electronic organs.
We're going to do it digitally, though...
and without a keyboard.

The approach used here is shown in
block-diagram form in Fig. 2. Twelve-
volt car-battery power is regulated to
supply 5-volts to all IC’s. A variable
low-speed clock triggers an 8-bit up-
counter that is initially set to zero when
power is applied. The counter’s binary
output sequentially addresses a 256-lo-
cation ‘‘song’’ PROM. Each location
contains a 4-bit binary code that defines
which of 16 possible notes should be
generated at that moment.

The 4-bit binary code that appears on
the output of this PROM is the ‘'note
command’’ code, and is directed to one
set of inputs of a data comparator.
Meanwhile, a variable high-speed clock
strobes another 8-bit up-counter whose
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FIG. 1— 1% OCTAVES on a piano-style keyboard. Circled numbers refer to values contained in the
tone-generation program.
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FIG. 2—HEART OF THE MUSICAL HORN is the data comparator, which determines when, and for how
long, each tone will sound.
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FIG. 3—SONG PROGRAM for “La Cucaracha.” Program starts at upper left. Dots represent logic-

highs; blanks, logic-lows.

binary output sequentially addresses a
“'tone’’ PROM with 256 locations. Cer-
tain specific addresses in this PROM
contain a 4-bit code that corresponds to
one of 15 possible tones. or a space (no
tone). At these specific note locations,
the 4-bit code for the desired note ap-
pears at the PROM's output, and is di-

rected to the other set of data-com-

parator inputs.

When the two data comparator inputs
correspond exactly. the comparator
outputs a pulse to a flip-flop used as a
delay element and wave-shaper. The
output of the delay portion of the flip-
flop passes the pulse back to the high-
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speed 8-bit counter and resets it to zero.
The second section of the flip-flop
changes the pulse to a square wave at
one-half of the pulse frequency. The
square wave is then amplified and fed
to a speaker. The transistor amplifier
is operated directly from the 12-volt
supply.

What all this amounts to is that the
tow-speed clock and song PROM deter-
mine the specific notes and duration.
while the high-speed clock and tone
PROM generate each desired note by
counting the number of cycles to reach
an addressed memory location. This
will become clearer as we go through the
circuit in detail.

How it works

Figure 4 is the schematic of the horn.
A 555 astable multivibrator, IC1, with
Ci. C2. RI. R2, and R3. generates
pulses at pin 3. Their frequency is de-
termined by the setting of R1, the TUNE-
SPEED control. It tukes 256 pulses for an
entire tune. and you can control how
fast the complete tune plays by setting
Rl—from very slow (27 seconds) to
very fast (2.3 seconds).

Two 7493’s. IC4 and ICS. are cas-
caded to form an 8-bit counter. The
pulses from IC1 clock IC4. a divide-by-
16 binary counter. The Q@. Q1, Q2
and Q3 outputs go to IC8 to address the
least-significant four bits, A®, Al. A2,
and A3, of the 8-bit input. The Q3 output
of IC4 (every 16th pulse) also clocks
ICS. another divide-by-16 counter.
whose Q@. Q1. Q2 and Q3 outputs form
the most-significant four bits—A4, AS,
A6. A7—to complete the addressing to
1C8. Wherever power is applied (switch
S1 held closed) IC2 puts out a momen-
tary logic-high pulse at output Q. which
resets both 1C4 and ICS to zero. Now
each clock pulse from Q of IC1 causes
the address to IC8 to advance by one
location, from zero to 255. The outputs
of IC8. data lines D§). D1. D2 and D3. are
inputs to data comparator IC10 at AQ.
Al. A2 and A3.

The song program

Looking back at Figure I, notice that
most keys have a circled number indi-
cated, as well as a frequency. The cir-
cled number is a decimal number from [
to 15 to represent that particular note.
Zero is no note—that is, silence. Not all
the keys are numbered, since the 4-bit
binary code used in programming these
numbers only allows for §-15 in decimal.

The number 5, for example, repre-
sents middle C (261.63Hz). Now look at
Fig. 3, the actual programming of IC8
for ‘‘La Cucaracha’’. Start at the lower
left corner. The first horizontal row is
memory address §. Each row shows four
vertical columns. Each column has a
decimal value, going from left to right, of
8.4, 2.and |. You may recognize this as
a binary sequence, or a 4-bit binary
code. A black dot in a column signifies a
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FIG. 4—MUSICAL HORN SCHEMATIC. Transistor Q2, a 2N301, is a special germanium type-—do not

attempt to use a silicon-type in its place.

Resistors Va-watt, 5% unless
otherwise specified

R1—100,000 ohms, potentiometer

R2. R7—10,000 ohms

R3—1000 ohms

R4—100,000 ohms

R5—500 ohms, potentiometer

R6, R9—100 ohms

R8—330 ohms

R10—see Table 1

Capacitors

C1—1 uF, electrolytic

C2,C4,C5—0.01 uF, ceramic disc

C3—0.1 uF, ceramic disc

C6—10 uF, electrolytic

PARTS LIST

Semiconductors

1C1-1C3—555 timer

1C4-1C7—7493 4-bit binary counter

1C8, IC9—N82S129 or equivalent 256 x 4-
bit PROM (see beiow)

1C10—7485 4-bit magnitude comparator

1C11—7473 dual JK master/slave flip-flop

IC12—LM309K, LM340K or 7805K 5-volt
regulator

Q1—2N3904 or similar

Q2—2N301

D1, D2—1N4003, 200 PIV

S1—N.0O. momentary pushbutton switch

Miscellaneous: PC board, 8-ohm speaker
or horn, IC sockets, hardware, etc.

NOTE: The following are available from
PPG Electronics, Dept. RE, 14663 Lanark
St., Van Nuys, CA 91402: Complete kit
including PC board and all parts except
case and IC8 (No. 1082), $39.95; PC board
only (No. 782), $11.95; IC9 tone PROM
(PPG-0), $6.95; iIC8 song PROM (““‘Cuca-
racha’: PPG-1, “Dixie”’: PPG-2, “Charge”:.
PPG-3), $6.95 each; 2N301 output tran-
sistor, $1.99. Add $2.00 shipping & han-
dling for orders within U.S. CA residents
please add 6% tax.

c‘«]n

or logic-high output; a blank indi-
cates a '@’ or logic-low output. The
**1’" column corresponds to data line D@
of IC8; the **2"" column controls data
line D1; ‘“4>" controls D2, and **8"" de-
termines the output at D3. Putting all
that together, the black dots for each
row (memory address) of IC8 determine
the logic states of the four data-output
lines. When IC4 and ICS input an ad-
dress to IC8, what they do in effect is to
look at the contents of that address and

set the output data lines to the corre-
sponding logic levels.

Confused? Well, another sketch (Fig.
5) and some examples will help. The
musical notation shown in Fig. 5 is non-
conventional in some respects, but
more easily understood by non-musical
readers. A ‘‘solid”’ note with a stem is !
beat, which occupies four memory ad-
dresses in the song IC (IC8). An
““empty’’ note with a stem is 2 beats,
and needs 8 memory addresses. The

www americanradiohistorv. com

legend shows the other symbols and the
number or beats associated with them.
Each. note is shown conventionally on
the staff; C is shown one line below the
staff, for example. The numbers above
the staff represent beats—a total of 64
for the entire tune. (64 beats times 4
addresses per beat equals the total of
256 addresses in IC8).

Looking at Fig. 3 again, we see that
address ¢ (binary 90000089 from IC4
and IC5) contains a black dot in only the
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*“2”” column. This means that the 4-bit
binary code for 2 (#919) will appear at
the output data lines of IC8. The number
‘2" corresponds here to the note “‘G”’
(below *“C’")in Fig. 1 and is also the first
note shown in Fig. 5, with a duration of 1
beat. Remember, 1 beat takes 4 memory
locations in the song chip. However, the
end of each note is cut off one-quarter
beat short to signify the end of that note,

so only address locations §, 1, and 2 are
programmed with a *2”". Location 3 is
blank—silence. Locations 4, 5, and 6
and then 8,9, and 10 also hold a *‘2”’ in
memory. This means that, so far, three
distinct ‘“‘G’’ notes have been com-
manded, each with a single beat dura-
tion (beats 1, 2 and 3), just as shown in
Fig. S.

The next note we want is a “‘C”” for
beats 4, 5, and 6. That begins at IC8
memory address 12 (binary input from
IC4 of 1199 and from ICS of #999). Here,
black dots are in columns 4 and 1, for a
binary output from IC8 of 9191, decimal
““5.”” This corresponds to ““C”’ in Fig. 1.
The note duration continues through
IC8 address 22, followed by a zero at
address 23 to cut off the note after 3
beats. Addresses 24 through 30 play the
note ““‘E’’ (decimal ‘7"’ in Fig. 1) for
2 beats as shown by the Fig. 5 score.
““‘Rests,”” such as beats 18 thru 21, are
simply blank memory locations for that
duration.

The tune program continues through
address 255 and then starts again at §.

Tone generation

So far, IC8 has defined the note and
duration commands, but how do the
notes actually get generated? Refer back
to the schematic (Fig. 3).

Another 555, IC3, with capacitor C5
and resistors RS, R6, and R7, generates
pulses at pin 3 at a frequency deter-
mined by the setting of PITCH potenti-
ometer RS5. Those pulses are from 500 to
1000 times faster than the tune-speed
pulses from IC1. The IC3 pulses clock
binary counter IC6, which cause IC6
and IC7—another pair of 7493’s—to up-
count in the same manner as described
earlier for IC4 and IC5. The 4-bit binary
outputs of IC6 (least-significant bits)
and IC7 (most-significant bits) form an
8-bit address word for IC9, another 256
x 4 PROM. That PROM is specially
programmed to generate tones. Figure 6
shows the memory locations for each
note in IC9. Here’s how a tone is
generated:

As IC6 and IC7 count upwards at the
frequency generated by IC3, the output
of IC9 at each count is that contained by
the memory location addressed at that
instant. That output is fed from data
lines D@, D1, D2, and D3 to the B@, B1,
B2, and B3 inputs of IC10, a 7485 data
comparator. Remember that the binary
output of IC8 at that point is being fed to
the ‘A’ inputs of IC10, which is looking
for an exact match at its **A’” and **B”’
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FIG. 6—TONE GENERATOR program. Start reading at upper left. The lower the number assigned to a

note, the lower its frequency (see text).

inputs. Only when the ‘““A’” and *‘B”’
inputs of IC10 are identical does IC10
generate a logic-high output at pin 6. As
IC6 and IC7 address the memory loca-
tions of IC9, most locations are ‘‘blank™”
(all zeros). Finally, at decimal address
89 the binary number 1§11 appears
(decimal 11 or musical note ““B’” in Fig.
1). This is, at that moment, the ‘B’ input
to IC10. If the ““A’ input also has this
same input (1911) then pin 6 of IC10 goes
high, and IC6 and IC7 are reset to zero
by a pulse from pin 12 of IC11-a. If,
however, the ‘A’ input is not 1911, but
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instead is the command for a different
note, then IC6 and IC7 keep counting
upward. Decimal address 94 contains
the binary code 1119 (decimal 14), which
would be the next lower frequency mus-
ical note, ““‘A#,” in Fig. 1.

We'll finish discussing how the Musi-
cal Horn generates tones when we con-
clude this article next month. We’ll also
give you some pointers that will help
make building and troubleshooting the
circuit much easier. After all that’s
done, we’ll show you how to. mount the
Musical Horn in your car. R-E
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REMOTE
ECHO

'

SET
RECOGNITION
CHARACTER

GET STORE
NEXT ZERO |
PARAMETER IN “EFLAG"
STORE RETURN
IN
“RCHAR”
RETURN
SET PARITY
BAUD 000
RATE
GET STORE
NEXT 9FFH
PARAMETER IN “PFLAG"
STORE RETURN
IN
“SPEED”

RETURN

LOCAL ONE
ECHO STOP BIT
STORE STORE
OFFH “CW1"IN
IN "EFLAG” “FORMAT"

RETURN

B

RETURN

e PARITY ;%]P

D BITS
STORE STORE
ZERO “CW2" IN

IN “PFLAG" “FORMAT"

RETURN

B3

FIG. 16—EIGHT OF THE NINE two-letter commands used in the terminal emulator select the options.

INITIALIZATION & ENTRY PATH

COPY “SPEED” o
TO BRGEN, 3
@’—‘ “FORMAT"TO[ | “RCHAR"
UART
p CALL INVERT
™M KYSTS PARITY
TX DATA LOOP
3
MAKE NO
ACC PARITY I»<PFLAG - 0 thl
= EVEN
o
-
=
: | RETURN
2 Y
(o=
o
= CALL CALL
g SRSTS SEROUT
RX DATA LOOP
NO NO
EEXE ACC =0 CALL
SET ? TTY
YES YES AAJ

N

FIG. 17—A MAIN POLLING LOOP, a TX data loop, and an RX data loop comprise the terminal emulator.

The command “TE" invokes the emulator.

of the echo may also be controllable. if
not locally. then by issuing a command
to the “"answer™’ station. Most users will
prefer to run at 300 baud all the time,
which usually implies sending only one
stop bit. Finally, we have never encoun-
tered an installation using odd parity.
Thus you may want to set those options
in the emulator permanently and imple-
ment only TE.

The terminal-emulator program sup-
plied in assembly language in Table 2
should run on most 8080 and Z80 sys-
tems (ours uses an 8080). The program
assumes that certain subroutines. or
their equivalents, are included in your
computer’s monitor. Those subroutines
are described in Table 3.

To eliminate some machine-depen-
dence. and to illustrate a useful pro-

www americanradiohicstorvy com

gramming technique. parity is set by the
software. rather than the UART. al-
though most UART's are capable of
performing this function themselves.
We have included a test in the receive
data-path to eliminate the nulls often
sent as line-feed delays. That is a pe-
culianty necessary for the correct opera-
tion of our own teletype simulator. If
you need that, you may also find that
you need to expand it to test for and
ignore other such characters, notably
the ASCII “*DEL’" (7F hex).

In order to make the emulator as
transparent to the user as possible. it
retains control until the ASCII character
“ESC™ (1B hex) is typed. If you don't
have that character on your keyboard,
you will need to select a replacement.
Choose it carefully. You want to avoid
conflicts with other special-meaning
characters, not only those used by your
system, but also those used by the
“‘answer’” station.

The package is really just a collection
of short subroutines to be called by your
command interpreter. That means that
the exact command syntax is deter-
mined by the command syntax you now
use. You must avoid conflicts among
the new commands and your existing
command vocabulary.

Each command routine begins by
pushing the command interpreter’s
starting address onto the stack. That al-
lows a RETURN statement to send con-
trol back to the interpreter. Figure 18
shows a simplified flowchart of the
typical interpreter to help you in under-
standing and identifying the routine in-
volved. In that illustration, parameters
are not parsed and assigned values until
needed by the ‘‘action’” routine.

The emulator shown in Fig. 17 may be
broken down into five units. The main
loop has only four steps. [t polls first the
keyboard and then the serial-input port.
If data is available at either source. an
appropriate service path (either RX
DATA LOOP or TX DATA LOOP) is
invoked. Those two paths are the two
largest units in the routine. Finally there
is a short exit path and an initialization-
entry path.

[n adapting those routines to your ma-
chine. the first step is to study the hard-
ware. Get your manuals, find the data
sheets on your UART and baud-rate
generator [C’s. and study the [/O driv-
ers in your computer’s software.

In investigating the baud-rate gener-
ator you must determine it it has a con-
trol register and. if so. how to select
the appropriate mode of operation. You
must learn the address of the control
register and determine whether the
baud-rate generator requires any initiali-
zation or clearing procedure.

Y ou must identify the address of the
baud-rate generator’s data register.
Most of those data registers will accept
two bytes of data that may or may not be
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TABLE 2

MANIFESTS USED THROUGHOUT THE PACKAGE

INSERT THE VALUE WHICH
SELECTS THE FOLLOWING
FORMAT WHEN WRITTEN TO
YOUR UART: 1 START BIT, 8
DATA BITS, NO PARITY, 1
STOP BIT.

SAME AS ABOVE EXCEPT
SELECTS 2STOP BITS

THE SERIAL STATUS
REGISTER'S ADDRESS
ADDRESS OF THE SERIAL
CONTROL REGISTER
ADDRESS OF THE SERTAL
RECEIVED DATA REGISTER.
ALL SERIAL REGISTERS ARE
PROBABLY LOCATED IN A
UART

INSERT ADDRESS OF YOUR
BAUD RATE GENERATOR'S
CONTROL REGISTER
INSERT ADDRESS OF YOUR
BAUD RATE GENERATOR'S
DATA REGISTER

MAY NOT BE NECESSARY.
WITH 8253 FOR BAUD RATE
GENERATOR, THIS VALUE
SELECTS DESIRED MODE OF
OPERATION

ASCH ESCAPE CHARACTER
LINE FEED DELAY
CHARACTER

MEMORY ALLOCATION, DATA STRUCTURE DEFINITION

*
*
*
*
SPEED
*
*
EFLAG

*

PFLAG
*

RCHAR

DS

DS
DS
DS
DS

STORAGE FOR CURRENTLY
SELECTED BAUD RATE
DIVISOR

SOFTWARE FLAG. ZERO INDI-
CATES REMOTE ECHO.
SOFTWARE FLAG. ZERO
SELECTS EVEN PARITY.
STORAGE FOR RECOGNITION
CHARACTER

STORAGE FOR SELECTED
CONTROL WORD

INITIALIZATION OF THE UART AND BAUD RATE GENERATOR
ARE PERFORMED HERE. CONTROL TRANSFERRED TO TX
LOOP SO THAT RECOGNITION CHARACTER MAY BE SENT

EWACT

*

* THESE TWO INSTRUCTIONS ALONG WITH THE TWO AT NA2

Mvi

ouTt
LXI

MOV
ouT

INC
MOV
out

LDA
ouTt
LDA

JMP

*
*
*
* BEFORE MAIN POLLING LOOP IS ENTERED.
*
*
N

A.BMODE SELECT BAUD RATE GENER-

BCONT
H.SPEED
A M
BDATA

H
AM
BDATA

FORMAT
SCONT
RCHAR

NA2A

ATOR MODE

(8253 ONLY)

/

/GET LSB OF DIVISOR
WRITE TO BRG DATA
REGISTER

/

/ GET MSB OF DIVISOR
WRITE TO BRG DATA
REGISTER

/

/ SET UP UART

GET RECOGNITION
CHARACTER
TRANSMIT IT

* CONSTITUTE THE MAIN POLLING LOOP

NA1

CALL KYSTS

Jz

NA2

SKIP TXLOOP IF NO DATA

READY

THE FOLLOWING PATH TRANSMITS ABYTE OF DATA FROM

7%

/ CHECK FOR TERMINATION
REQUEST

SET HARDWARE FLAGS

/

/ CREATE EVEN PARITY
SAVE DATA

GET SOFTWARE FLAG

SET HARDWARE FLAGS
RETRIEVE DATA

/

/ CHANGE TO ODD PARITY IF
DESIRED

SAVE DATA

GET SOFTWARE ECHO FLAG
SET HARDWARE FLAGS
RETRIEVE DATA

SKIP LOCAL ECHO
PERFORM LOCAL ECHO
SEND DATA

SKIP RX LOOP IF NO DATA
READY

YOU MAY NEED TO INSERT
ASECOND TESTHEREIF YOU
TALK TO INSTALLATIONS
WHICH USE DIFFERENT LINE
FEED DELAY CHARACTERS
IGNORE LINE FEED DELAYS
ECHO RECEIVED CHARACTER
CONTINUE POLLING LOOP

THE FOLLOWING ROUTINES IMPLEMENT THE OPTION

GET THE CHARACTER
FROM INPUT BUFFER

GET VALUE OF DIVISOR
FROM INPUT BUFFER

ZERO PARITY FLAG

SET PARITY FLAG NON-
ZERO

ZERO ECHO FLAG

SET ECHO FLAG NON-ZERO

ES

*

3

* THE KEYBOARD

E

TXLOOP  CPI ESC
RZ

NA2A ORA A
JPE  NA3
XRI 80H

NA3 MOV B,A
LDA  PFLAG
ORA A
MOV AB
Jz NA4
XRI 80H

*

NA4 MOV B,A
LDA  EFLAG
ORA A
MOV AB
Jz NAS5
CALL TTY

NAS CALL SROUT

+* END OF TX LOOP. MORE MAIN POLLING LOOP.

*

NA2 CALL SRSTS

* Jz NA1

E

E

* THIS IS THE RX DATA LOOP

*

RXLOOP CPI NULL

*

E
Jz NA1
CALL TTY
JMP  NA1

*

E

* SELECT COMMANDS

*

RC CALL PARAM
MOV AL
STA  RCHAR
RET

SS CALL PARAM

*
SHLD SPEED
RET

*

PE XRA A
STA  PFLAG
RET

PO XRA A

E 3
CMP A
STA  PFLAG
RET

*

RE XRA A
STA  EFLAG
RET

LE XRA A
CMP A
STA  EFLAG
RET

E

S1 MVI A CW1
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LOAD ONE STOP BIT
FORMAT WORD

(table concludes on next page)
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o

STA FORMAT
RET
MVI A.CW2

STA  FORMAT
RET

TABLE 2 (continued)
* 6850 ACIA

sk

LOAD TWO STOP BIT *
CONTROL WORD

SRSTS STATUS THE ADDRESS OF THE
* STATUS REGISTER
MASK SELECT DATA READY BIT

SIN GET DATA

* THIS IS A SAMPLE INPUT ROUTINE, USED WITH MY

written to the same address. You will
also need to know which byte (least-or
most-significant) should be written first.
Also, find out if any special control
word must be written to set up for the
data-write.

Finally, you must know the frequency
of the clock signal input to the baud-rate
generator. Your baud rate will be deter-
mined by dividing that frequency by the
number written to the baud-rate gener-
ator’s data register.

Study the UART's control register
until you understand how to select the
transmission format specified in the list-
ing in Table 2. You must know which bit
of the UART's status register reflects
“*data ready’’ (and whether it is active
high or active low—we assume active
high in our routines). Again you will

COMMAND
INTERPRETER

“START”

FILL INPUT
BUFFER WITH
COMMAND LINE s
FROM KEYBDARD

#

COMPARE COMMAND
PORTION WITH
COMMANDQ TABLE
ENTRIES

NO REPORT
> ERROR

LOAD HL WITH
APPROPRIATE
ACTION ROUTINE
ENTRY ADORESS

¥

PUSH “START"
ON T0O STACK

{ JMPTO CONTENTS
OF HL

FIG. 18—PARAMETERS ARE NOT PARSED and
assigned values until needed by the “action
routine' in this command interpreter.

TABLE 3

COMMAND INTERPRETER—This routine collects lines of input of the form ‘COM-
MAND parameter parameter....parameter.’ It identifies the command portion and
compares it to a table of valid commands. If a match is found in the table, control is
transferred to a routine located at an address retrieved from the appropriate table
entry. Before the transfer of control, the command interpreter inserts its own address
on the top of the stack so that the selected action routine may be exited with a normal
return.

PARAM—This routine returns the value of the next command line parameter in the
HL registers. Recognizes both hexadecimal numbers and ASCII literals.

TTY—This is the local output device driver. in this package it simulates a teletype ona
CRT. Requirements are that it accept its input in the accumulator and that the data
remain in the accumulator at exit.

KYSTS—Local input routine. Checks the status of the keyboard. On ‘‘data ready"
condition, returns the data in the accumulator with the zero flag cleared. On *‘data
not ready", returns with zero-flag set.

SRSTS—Local serial-input routine. Checks the UART status’ register for a “‘data
ready” indication. Like the above routine, any received data is returned in the
accumulator with the zero-flag cleared. When there is no data ready, return is with the
zero-flag set.

SROUT—Local serial-output routine. This routine outputs the contents of the ac-
cumulator to the serial port. Contents of the accumulator are unchanged at exit.

need. the correct addresses for the con-
trol register, the status register, the
“‘transmit data’’ register, and the *‘re-
ceive data’’ register. Note that there are
sometimes separate status words for the
transmit and receive status-registers.

Once you have collected that infor-
mation, you are ready to write some
“‘best guess’ 1/O drivers. Those are
SRSTS, KYSTS, SROUT in Table 3. 1
suggest that until you are more familiar
with the workings of serial communica-
tions you try to ignore error-and parity-
checking. Don't get involved with them
unless they're absolutely necessary to
clear your UART.

When you have those routines written
(see the end of Table 2 for a sample), set
them up as an endless loop to test them.
That will allow you to view the TX
DATA output on a triggered scope.
Similarly, a function generator may be
used at the input to generate garbage to
check the receive function. If you get a
receive-indication constantly, even
without an input signal, you have prob-
ably guessed wrong about the active
state or position of the data-ready status
flag.

Having mastered the above, you are
ready to attempt to integrate the rou-
tines into your software. Your first task
is to identify the command interpreter
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and parameter parser. The command
table should be obvious because of its
list of ASCII commands. A few moni-
tors however, tokenize (translate into a
kind of shorthand) their commands be-
fore looking them up. In that case the
table is just more numbers. If you don't
have an assembly-language listing, your
user's manual—or a local computer
club—may be able to help you.

The command interpreter can be
found by following the program flow
from the start. It will be one of the first
routines encountered. A tipoff is that it
almost always ends with the mnemonic
PCHL.

To find the parameter parser, read
through the action routines of com-
mands that require an argument,
“DUMP nnnn’’ (where “‘nnnn’ is a
memory address), for example. If a ver-
sion of PARAM is not called in those
action routines, then suspect that all
parsing is done before the command is
invoked. Go back to the code that fills
the input buffer and trace its path. In
that approach, the arguments will be
valued and stored in fixed memory loca-
tions immediately after the input buffer
is filled. If you can spot the memory
locations, you can simply load the val-
ues you need directly from them instead
of calling PARAM.

(continued on page 77}



New frontier for experiments. Solid-state devices let you
explore the 1 GHz region and beyond.

P rt USING SOLID-STATE DE-
a vices to generate mi-
crowave signals required solving some
complex problems. This month we’ll
continue our look at the development of
those devices.

| Gunn oscillators

The Gunn device will oscillate in the
transit-time mode using only a simple
| resistance for the load. The efficiency
| in that mode, however, is only one- to

five-percent, so relatively large amounts
of DC power are required to generate
small amounts of RF power.

If we place the Gunn device inside a
resonant cavity, and bias the device for
the delayed transit-time mode, then we
will obtain better efficiency and some
flexibility of the operating frequency.

Figures 8 and 9 show two methods
for mounting a Gunn device inside a
resonant cavity. Figure 8 shows a
cutaway view of a coaxial cavity. The

' cavity is one-half of a wavelength long,
while the base of the Gunn device is
placed at the one-eighth wavelength
point. A conductive ‘‘dowel’’ supports
the Gunn device and connects it to the
ends of the cavity; the dowel is also the
center conductor of the coaxial cavity.

A tuning screw is used to vary the
operating frequency of the device. It
effectively changes the dimensions of
the cavity. and can fine tune the operat-
ing frequency over a small range.

The oscillations on the inside of the

JOSEPH J. CARR

cavity are coupled to the outside world
through a short coupling loop that is
situated parallel to the dowel center
conductor. The load impedance of the
Gunn device is set by the position of
the coupling loop, and is adjusted for
the best compromise between the
stability of the operating frequency and
the maximum output power.

While simple, the coaxial cavity suf-
fers from a few basic problems. It is a
low-Q tank, and is sensitive to factors
such as temperature and load impedance
variations. The Gunn device in a coaxial
cavity may also tend to oscillate on a

TUNING
SCREW

HHINGORT

harmonic of the tank frequency.

A rectangular waveguide can also be
used as a tuned cavity if one end is
blocked off and the Gunn device is
placed at the one-eighth wavelength
point as shown in Fig. 9. The DC bias is
provided to the Gunn device through an
RF choke that is designed to block the
microwave RF.

The dimensions of the cavity are de-
termined by the placement of a parti-
tion. Energy from the cavity is coupled
into the waveguide-transmission line
through an opening called an iris. The
size of that iris is a trade-off between

J1
RF QUTPUT

COUPLING LOOP OIELECTRIC

N>

oo |>

_-l GUNN

OEVICE

METAL DOWEL

FIG. 8—CUTAWAY VIEW of a cdaxial cavity. The cavity Is half a waveiength long and the base of the
Gunn device is placed at the one-eighth-wavelength point.
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FIG. 10—THE CURRENT-VERSUS-VOLTAGE
curve for a PN junction diode. Note the high re-
verse current when the voltage exceeds the
avalanche point, V3.

maximum output power and a sensi-
tivity to changes in the load and internal
impedances of the Gunn device.

IMPATT devices

The IMPATT (IMPact Avalanche
Transit Time) diode was proposed in
1953 by W.T. Read of Bell Laboratories.
Read’s suggestion was that the phase
delay in a PN junction diode between
an applied RF voltage and an avalanch-
ing current could be used for negative
resistance operation at microwave fre-
quencies. In Read’s model diode, car-
riers drifting through a depletion region
cause the negative resistance. Fabrica-
tion difficulties prevented the construc-
tion of a working Read diode until the
mid-60’s. In 1965, however, R.J. John-
son of Bell Labs verified the validity of
Read’s model when he generated ap-
proximately 80 milliwatts of RF energy
at 12 GHz from a silicon PN junction
diode. Read’s diode depends upon im-
pact avalanche and transit-time phe-

nomena, sO was given the acronym
IMPATT. It has now been recognized
that Read's structure is just one of
several that will result in IMPATT
operation.

Figure 10 shows the current-vs-volt-
age curve for a PN-junction diode. For
our present purposes we will consider
only operation in the reverse-bias re-
gion, i.e., the region in which V is less
than zero. There is a critical breakdown
voltage V in the reverse bias region. At
reverse potentials less than this value,
the current through the PN junctionisa
very small leakage current. But the cur-
rent suddenly increases when the volt-
age exceeds V: the junction is operating
in avalanche. The increased current is
due to secondary emission or avalanche
multiplication, in which electrons of the
leakage current have a high probability
of colliding with other electrons. The
result is a very rapid increase in reverse
current. In ordinary signal or rectifier
diodes, the avalanche phenomenon can
be destructive. Certain types of diodes,
however, are able to control the ava-
lanche procéss by using properly doped
semiconductor, material. Zener diodes
and controlled avalanche rectifiers are
in that category.

Consider the IMPATT diode struc-
tue shown in Fig. 11. The PN junction
of interest is on the left side of the
structure. Note that the right hand con-
tains an n-n+ junction. The nt region
forms a contact of low resistivity for
the electrode, and prevents metallic ion
migration (much as in the Gunn struc-
ture) into the active region.

The center region is made up of n-type
material and is the active zone. That
active region must be doped to the ex-
tent that it is fully depleted at break-
down. We want to insure that a very
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FIG. 11—IMPATT DIODE structure. Electrons
generated in the avalanche zone will flow into
the drift zone of the n-region.

small electrical field will cause velocity
saturation of the electrons.

The electrons generated in the ava-
lanche zone of the IMPATT diode
shown in Fig. 11 will flow into the drift
zone of the n-region. It takes very little
added voltage to cause a large increase
in current in that mode.

Let’s consider a situation where an
IMPATT device is biased to a potential
just below V; i.e., in the reverse-bias
region but not quite to the avalanche
point. We must select such a bias thata
small added potential will throw the de-
vice into the avalanche region. Lét us
further assume that the IMPATT de-
vice is operated in parallel with a high-
Q resonant tank circuit (i.e., the
IMPATT device is operated inside of a
resonant cavity). The reverse-biased
PN junction will create a noise signal
that shock-excites the tank circuit into
oscillation. The RF voltage produced
by the resonant tank is added to the
bias voltage, causing the diode to go
into the avalanche mode on positive
peaks of the cycle.

The number of electrons generated
by avalanche multiplication is a func-
tion of the applied voltage (Fig. 12-a)
and the number of charge carriers
present. Because of that dual de-
pendence, the avalanche current pulse
(Fig. 12-b) continues to increase even
after the RF voltage cycle has passed
its peak. During that process the charge
density at the avalanche point grows
exponentially while the avalanche
charge current (Fig. 12-¢) drifts toward
the other end of the drift zone.

Does the IMPATT produce negative
resistance? Note that the current
reaches a peak (Fig. 12-c) as the sine-
wave RF voltage goes through its zero
crossing point (Fig. 12-a); a 90-degree
delay with respect to the voltage peak.
The criterion for negative resistance is
a phase difference of 90 degrees or
more between the applied voltage and
the series current, so we may conclude
that the IMPATT is a negative-re-
sistance device.

The pulse current in the external tank
circuit (Fig. 12-d) is semi-square and
represents a current lag over applied
voltage of more than 90 degrees. Those
two factors are shown together in Fig.
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FIG. 12—AVALANCHE CURRENT pulse (b) con-
tinues to increase even after the RF voitage
cycle has reached its peak (a).
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FIG. 13—THE PULSE CURRENT in the external
tank circuit is a semi-squarewave and lags the
applied voitage by more than 90 degrees.
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FIG. 14—DOUBLE-DRIFT IMPATT device. in this
device the avalanche region brackets the PN
junction.

13. Two factors combine to cause the
positive external current during the
negative excursions of the RF wave-
form: the time delay of the avalanche
process and the drift time of the ava-
lanche charge. Instead of absorbing

energy, in the manner of a positive, or
ohmric, resistance, the IMPATT offers
a negative resistance.

The IMPATT device just described is
known as a single-drift device. But an
avalanching PN junction produces both
kinds of charge carriers; i.e., holes and
electrons. The single-drift IMPATT
uses only the electrons, and returns the
holes to the cathode p-region. That fact
limits the efficiency of the single-drift
devices to less than 15 percent.

Greater efficiency is obtained through
the use of a dowuble-drift IMPATT de-
vice, such as shown in Fig. 14. That is a
pt-p-n-n+ structure in which the ava-
lanche region brackets the PN junction.
The p+ zone serves as an ohmic contact
for hole charge-carriers, while the n+
region serves the same purpose for
electrons. The output efficiency is in-
creased over that of the single-drift
variety because the holes drift across
the p-zone very nearly in phase with the
electrons drifting across the n-zone.

IMPATT applications

The previous discussion has demon-
strated that the IMPATT device will
function as an oscillator at microwave
frequencies. If an IMPATT is placed in-
side of a high-Q resonant cavity, and
biased with a DC potential slightly be-
low the avalanche potential, then noise
pulses will ring the cavity to produce
the RF sinewave that actually drives
the junction into the IMPATT mode of
oscillation. IMPATT operation occurs
because the voltage of the ringing
waveform (an RF signal) adds algebra-
ically with the DC bias, causing the
junction to go into the avalanche mode
on peaks of the RF cycle. If the device
is correctly biased, then, the junction
will be in the avalanche condition for
most of the positive half of the RF sine-
wave excursion.

Although the IMPATT device is an
oscillator that is capable of producing
substantial peak-pulse powers at micro-
wave frequencies, it is not universally
applied because it is a noisy source
(avalanching is a noisy process). For
that reason, one does not ordinarily see
IMPATT's as receiver local oscillators.

IMPATT’s are used primarily at fre-
quencies above 3 or 4 GHz, with fre-
quencies up to 100 GHz having been
obtained. Many high-power IMPATT’s
require operating potentials between 75
and 150 volts DC; a fact seen as a dis-
advantage by some. Also, IMPATT’s
are usually operated from constant-cur-
rent power supplies, also a disadvantage.

The applications of the IMPATT are
not limited to oscillator service. There
is one report of IMPATT’s being used
as microwave frequency multipliers.
Many IMPATT’s are used as amplifiers.
In fact, it has been claimed that most
IMPATT applications are as amplifiers,
not as oscillators. IMPATT amplifiers
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CIRCULATOR

CIRCULATOR S0

INPUT

IMPATT
AMPLIFIER

FIG. 15—IMPATT AMPLIFIERS have just one
port and must be coupled to a circulator.

have only one port, so must be coupled
to a circudator to isolate input and out-
put ports of the amplifier as shown in
Fig. 15. That type of amplifier is called
a reflection amplifier.

TRAPATT diodes

IMPATT diodes are generally limited
to operation at frequencies above 3 or 4
GHz. The problem of lower operating
frequencies is one of finding a method
for stretching the duration of the transit
time. Until 1967, it had proven difficult
to use solid-state devices to generate
any significant amount of power in the
1-GHz region. In 1967, however, engi-
neers working for RCA succeeded in
exciting an IMPATT-like device into a
different mode of operation. One set of
trials produced pulse powers of 425
watts with an efficiency of 25 percent.
Further work with that new mode
yielded efficiencies up to 60 percent,
with later work producing efficiencies
as high as 75 percent. Tuned tank cir-
cuits developed at RCA in that era per-
mitted a tuning range that was con-
tinuous over 0.9 to 1.5 GHz.

[t appeared that the problem of in-
creasing the transit time had been
solved, but no one really knew why! At
the time the basic work on the
TRAPATT device was going on there
was no good theory that explained the
observed behavior. Workers at RCA
dubbed the new mode the anomalous
mode, perhaps reflecting the fact that
they had no theory of operation.

At least two different theories were
advanced to explain the behavior of the
anomalous mode. Bell Laboratories ad-
vanced the theory that the high ef-
ficiency and lowered frequency of
operation was explained by the fact
that a trapped plasma was created in
the device between sweeps of the
IMPATT mode of operation. The theory
held that the trapped plasma shielded
the charge cammers from the external
voltage field, causing them to drift out
of the plasma at low velocity. That
theory led to the acronym by which the
device is now known: TRAPATT
(TRApped Plasma Avalanche Transit
Time).

Next month we’ll finish discussing
the TRAPITT diode and show you how
it and the IMPATT are related. We'll
conclude this three-part series with a
look at the BARITT device. R-E
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YOU DON'T HAVE TO REPLACE YOUR

present VHF counter—you can upgrade SPECIFICATIONS

it with the simple prescaler described Frequency range: 25 MHz-650 MHz (= 10)
here for only $30.00. The circuit will Input impedance: 50 ohms (nominal)

allow you to extend the useful range of Input protection: diode-clamped, 5-volts maximum
your frequency counter 10 times, to a Output signal level: TTL-compatible
maximum frequency of 650 MHz. A 45- Input sensitivity (typical): 25MHz  10mV
MHz counter can now go up to 450 MHz 150 MHz 25mV
and a 60-MHz counter will measure fre- 250 MHz 50 mV
quencies up to 600 MHz. With an up- 450 MHz  75mV
dated UHF counter you will be able to 600 MHz 100 mV
check synthesized TV receivers and 2- Supply: 5 VDC, 50 to 75 mA

meter amateur and commercial trans-

mitters. as well as marine and 450-MHz
communications equipment.

The small 1 X 2-inch PC board con-
tains a high-speed ECL (Emitter Cou-
pled Logic) prescaler IC and a single-
stage common-emitter amplifier. I[ts
small size will allow it to fit inside most
frequency-counter cabinets. The circuit
requires 5-volts DC at 50-75 mA. The
prescaler can also be installed in a sepa-
rate enclosure with its own power sup-
ply and used without any modification
being made to the counter.

Theory of operation

The prescaler circuit (Fig. 1) works by
amplifying the input signal to a level
where it can be divided by the prescaler
[C. The output signal from this [C will
be exactly one-tenth the frequency of
the input signal. There is no accuracy
specification. The prescaler always di-

vides exactly by 10. If the input signal is | h ' si

450 MHz, then the prescale output-sig- | . ‘

nal will be 45 MHz. Of course. the fre- ®|
quency counter does not know that you - mﬁ-/
have prescaled the input signal so you -

will have to make allowances for the
decimal point being in the wrong place.
(The correct decimal-point position is
one place to the right.) It may be possi- ‘o’
ble to modify the frequency counter by Yourold, S/OYV’ fregqency coqnter Isn't
using a two-pole switch that both ap- ObsSolete. Build this inexpensive

plies power to the prescaler and shifts presca/er and extend your counter's
the decimal point one place to the right. .
The PC board has a ground plane on range as h’gh as 650 MHz.

the component side. Grounding is criti-
cal at UHF frequencies and this ground
plane provides a very short path to
ground. Any component lead going to
ground is simply soldered to the ground
plane on that side of the board.

Construction
Foil patterns for both sides of the
board are provided in Figs. 2 and 3. and
a parts-placement diagram, as seen from
the component (ground plane) side of
the board is shown in Fig. 4. The posi- !
tive leads are marked by a dot or stripe
on the bodies of tantalum capacitors C4
and C5 and they must be placed through
the holes that are not part of the ground
plane on the component side of the
board. The negative leads of C4 and C5
get soldered to pads on the circuit side of

www americanradiohistorv com



the PC board as well as to the ground
plane. (Any component lead that inter-
sects the ground plane should be sol-
dered to it.) There is a hole adjacent to
C3 and R2 where a piece of excess com-
ponent lead is to be placed and soldered
to both sides of the PC board. That feed-
through wire provides the ground for
pins 12, 13. and 14 of the prescaler IC.
There is also a hole next to pin 1 of IC]1
that needs a similar feedthrough wire.
The 5-volt ground. input, and output
connections are shown along the lower
edge and side of the PC board in Fig. 4.
The signal input should be made through
coaxial cable such as RG-174/U. The
shield of the coax should be soldered to

BILL OWEN

quency
Counter

the prescaler PC-board ground plane
and to the ground lug of the counter’s
RF-input connector.

Connection and use

The available space and internal lay-
out will determine the best way to mod-
ify the counter for the prescaler. Several
possible interfacing schemes are shown
in Figs. 5 through 8. It will be helpful for
you to have a schematic of your counter
so you can determine where the signal
exits its amplifier and enters the logic
and counting circuitry. A DPDT switch
can usually be mounted on the counter’s
front or rear panel and used to switch
the counter’s input connector to the pre-
scaler’s input, or a second
input connector (prefer-
ably a UG-1094/U BNC-
type with solder lug) can
be added.

Figure 5 shows the sim-
plest connection scheme,
requiring no modification
to the counter. The circuit
in Fig. 6 shows the addi-
tion of a DPDT switch to
permit the counter’s input
connector to be used by
either the counter or the
prescaler. The one in Fig.
7 allows you to bypass the
counter’'s amplifier and
couple the prescaler’'s
output directly to the
counter’s logic- and counting-circuitry.
The arrangement in Fig. 8 will work the
best. but requires the addition of a
switch and a second input connector
along with some knowledge of the

PARTS LIST

All resistors 5%, Va watt

R1—10 ohms

R2—100 ohms

R3—47 ohms

R4—75 ohms

R5—220 ohms

Capacitors

C1-C3, C6-C8—820 pF. monolithic

C4,C5—3.3. uF, 25-volt, tantalum

Semiconductors

D1, D2—1N914

Q1—2N2857 high-frequency, NPN-type

IC1—650-MHz prescaler (Plessey SP 8680
or Fairchild 11C90)

S1"—DPDT switch

Miscellaneous: PC board, 16-pin IC socket,
coax, BNC connectors™, solder, etc.

Note: Need for items marked with "= de-
pends on user's requirements (see text).

The following are available from Opto-

electronics, Inc., 5821 N.E. 142nd Ave., Ft.

Lauderdale, FL 33334, Tel. 800-327-5912

(orders only), 305-771-2051:

Kit of all parts (PSL-650 Kit), $29.95

Double-sided PC board (PSL-650 Board),
$6.95

Counter probe (P-100), $13.95

Telescoping antenna w/right-angle BNC
connector (TA-100), $9.95

SP8680 or 11C90IC, $16.95

'2N2857 transistor, $2.95

Minimum order $15.00—if less, add $2.00
for special handling. Please include 5% of
total order for shipping, handling and in-
surance. COD $2.00 additional. Florida
residents please add 4% tax. Visa and
Mastercard accepted.

e - +5Y
RS & L cs lm
22002 3 [~3.3/25 7T 820pF
5 7
SIGNAL IN ——, A 6 ,
35
c8 Ic1 8
== 820pF 11090/5P8680 = >NC
10
14 13 |12 11
D2 D1 SIGNAL
914 Y (g1 A ouT

2N2857 PINOUT (BOTTOM VIEW).

2
o3) PIN 1 EMITTER
O1 2 BASE

of 3 COLLECTOR

4 CASE

FIG. 1—PRESCALER CIRCUIT is not complicated. Not shown here are connectors and switch, since

those will vary according to needs of user.
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~2.1/16 INCHES ————

FIG. 2 (ABOVE)—BOTTOM of the double-sided
PC board. Many of the IC’s pins are not con-
nected to anything.

FIG. 4 (RIGHT)—SHIELD OF COAXIAL CABLES
is soldered directly to ground plane, as is ‘case”
lead of 2N2857 transistor.

FIG. 3 (BELOW)—GROUND PLANE on compo-
nent side keeps lead-lengths short, as required at
UHF frequencies.

+5V QUTPUT

(COAX)

NOTES: *—

SOLDER ON BOTH SIDES OF BOARD

J— FEEDTHROUGH JUMPER THROUGH BOARD.

SOLDER BOTH SIDES

SOLDER SHIELD OF COAX TO GROUND PLANE
(COMPONENT SIDE OF BOARD}

PRESCALER COUNTER
PRESCALER INPUT QUTPUT INPUT
PRESCALER — - FREQUENCY
W/POWER SUPPLY @ @ﬁ ]E --@ COUNTER
COAXIAL
CABLE
W/CONNECTORS
FIG. 5—OUTPUT of the prescaler can be connected directly to input ot counter.
+5V - - 7
I | +5V [
| I |
|N ouT |
e BB s PRESCALER LT
i ]
COUNTER e
INPUT PRESCALE
COUNTER PRE — o=t |
INPUT ta b PRESCALE sta QDIRECT PRESCALE| '
=t L COUNTER | = 810
DIRECT - AMPLIFIER |0
,L : N[ cireurtry out DIRECT
,—OVO TO COUNTER
— LOGIC/COUNTING =——
TO COUNTER CIRCUITRY

AMPLIFIER INPUT

FIG. 6—DPDT SWITCH directs signal either to
prescaler or to counter’s amplifier input.

FIG. 7—USING THIS ARRANGEMENT, outputs
of prescaler and counter’s amplifier are applied
directly to counter’s logic/counting circuits.

www americanradiohictorv com

counter’'s circuitry. The switched 5-
volts in Fig. 8 can be used to shift or
eliminate a decimal point, as well as to
conserve power when the prescaler is
not being used.

If you wish. the PC board can be
mounted inside the counter’s cabinet
with double-sided foam tape.

The use of a 10- or 15-ohm resistor
(R1) in series with the prescaler’s 5-volt
input reduces power consumption, as
well as improving sensitivity.

Signals from signal generators. fre-
quency synthesizers, and other types of
oscillators  can be direct-coupled
to the prescaler’s input. Transmitters
must never be direct-coupled to the pre-
scaler input or damage may result from
overload.

A length of RG-58/U coax witha BNC
connector on one end and mini-alligator
clips on the other end can be used as a
direct-coupled probe. For measuring
transmitted RF frequencies an antenna
can be attached to the prescaler’s input
connector. A stiff piece of wire can be
used. or a telescoping antenna with a
built-in right angle BNC connector. By
using an antenna. transmitted RF pow-
er-levels from less than a watt to several

thousand watts can be handled easily,

without damaging the counter. R-E
+BV
P Y
l ‘O—T
{ o |Sla
PRESCALER | '
IN ouT

PRESCALER {—»-

y

-

|[l— —

1
i
|
PRESCALE e,

DIRECT st
COUNTER e —

IN COUNTER |out ,
@_—_, AMPLIFIER {
CIRCUITRY v

| TO COUNTER

= LDGIC/COUNTING
CIRCUITRY

FIG. 8—PREFERRED SETUP uses two separate
inputs. Switched 5-volts turns prescaler on and
off and can also be used to move decimal point
(see text).

2 INPUT (COAX)
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WHILE THE AUDIO INDUSTRY SEEMS
slated for a long-drawn-out debate as to
which type of disc format is best suited
for digital audio-reproduction (at least a
half dozen video/audio and audio-only
digital disc schemes have been pro-
posed and demonstrated successfully),
when it comes to storing audio informa-
tion in digital form on tape. there is at
least some stability.

Fortunately for the future of digital
audio, a group of Japanese rhanufac-
turers, all members of the EIAJ (Elec-
tronic Industry Association of Japan)
realized that unless they could agree on
standards for taping digital audio in-
formation, the new technology might
well go the way of quadriphonic sound.
where too many competing systems re-
sulted in public disenchantment. Ac-
cordingly, the EIAJ (whose member-
ship includes just about every manufac-
turer involved in digital audio and VCR
manufacturing) was able to come up
with a set of standards that they have
labelled EIAJ Technical File STC-007,
Home Use PCM Encoders and De-
coders. PCM, of course, stands for
Pulse Code Modulation and is just an-
other way of saying digital audio.

The PCM processor
For those unfamiliar with the way

Digifel Audio
using your VCR

Existing video-cassette recorders can be adapted for use in digital audio applications.
Here are some details of the EIAJ standard for home-use PCM encoders and decoders.

that digital audio recording works, a
brief -eview might be in order. A PCM
(or digital audio-processor) is an elec-
tronic component that converts an
analog (continuous) signal into a num-
ber-code consisting of millions of pulses
per second. Each number (or **word™),
expressed in binary form, represents a
sampled amplitude of the analog wave-
form. In that digitized form, the descrip-
tion of the waveform can be stored on
tape (or, for that matter, on discs), pro-
viding that the bandwidth-capability of
the storage medium is adequate. In
playback, the function of the PCM pro-
cessor is reversed. The millions of
pulses, fed back to the processor as
they are read from the tape, are recon-
verted into an analog electrical signal
that is then fed to the usual stereo am-
plifier and speaker pair.

The ideal storage device for such
dense digital information is the home
VCR. first because it can handle band-
widths to beyond 3.5 MHz, and second,
because there are already many of those
products in consumers’ hands, with
more being bought every day. Those
familiar with how a VCR works, (and
familiar with the requirements of the
U.S.-type NTSC video signal). will ap-
preciate the difficulties that had to be
overcome to use a VCR as a tape-stor-

wWww americanradiohistorv com

LEONARD FELDMAN
CONTRIBUTING HI-FI EDITOR

age device for digitally processed audio
information.

Since the VCR’s recording format
was designed originally for video, that
means that if we are going to use a
standard VCR as a storage device for
digital audio recording, we have to fit
the millions of ‘‘bits’’ that constitute
the digital-audio code into the video
signal-format that is already part of
every VCR. That format includes hori-
zontal-sync pulses after every video
line, and vertical-sync pulses after
every video field. There are 30 inter-
leaved frames (60 fields) per second and
525 horizontal lines per frame in the
NTSC TV-standard. That means that
you can’'t record those digital audio
“‘bits”’ onto the videotape in one con-
tinuous stream. The pulses have to be
added to the signal format during the
horizontal-line periods of the normal
video-picture format. Since there are
many ways that this can be done, it was
important that the industry get together
on a standard format for PCM/VCR in-
terface and use.

The standard set forth by the EIAJ
does not tell manufacturers how they
must build their PCM audio processors,
or what features such products must
have. Rather, it describes the signal
that is to be recorded on the VCR'’s
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tape cassette in sufficient detail so that
a recording made on one VCR would be
playable on another VCR, using another
PCM processor (providing, of course,
that the VCR formats were the same).

The EIAJ PCM standardized format

Two channels are used in the new
standard (for stereo). Pre-emphasis
(with automatically sensed de-emphasis
during playback) for additional noise
reduction is optional. The noise-reduc-
tion system uses two time-constants: 50
microseconds and 15 microseconds, as
shown in Fig. 1. The sampling frequency
(the rate at which the analog signal is

+20 T [
10.6K

v 15pS\PRE; !: ASIS
= 46 dB/0CT. P
M F Tl f
2 O TR 1N
=) RE i |
E 3 RI(: ~::‘ I
]

5;15: PE.'TrI-ASIS
-20 I A

L
200 500 1K 2K 5K 10K 20K

FREQUENCY-Hz
FIG. 1—NOISE-REDUCTION SYSTEM uses two

time constants for pre-emphasis and automati-
cally sensed de-emphasis.

sampled for instantaneous ‘‘numerical’”
amplitude) has been fixed at 44,056 Hz.
That rather unusual number is more
than adequate for recording and repro-
ducing audio signals up to 20 kHz (the
sampling rate in digital audio must be at
least twice the highest frequency to be
recorded) and in addition, it bears a
mathematical relationship to the hori-
zontal TV line-rate.

The EIAJ system uses 14-bit linear
encoding. This means that the encoder
can assign any one of 16,384 (213 + 2)
values to each sampled amplitude; and,
mathematically, that means that for home
PCM recorders and processors we can
expect a dynamic range of about 85 dB.
Some of the encoders already demon-
strated do not actually use 14-bit en-
coding but instead, for reasons of
economy, use 12-bit encoders with so-
called floating-point converters that
give the equivalent of a 14-bit output. It
is the cost of this section of the PCM
processor that accounts for the very
high price of those products so far. We
can hope that when A/D and D/A con-
verters are reduced to large-scale-in-
tegration IC’s and are produced in high
quantities we may begin to see lower
costs for those PCM processors.

The total number of bits per second
in the standard is 2.643 megabits. That
number was determined in part by the
need to have enough redundancy for
error correction and horizontal blank-
ing. As shown in Fig. 2, the contents of
one horizontal line of equivalent video-
format signal will consist of three
words each from the left- and right-

}__ 14 14 14 14
BITS BITS BITS BITS BITS BITS BITS BITS BITS

L R L R L R CRC

]
| ! r o
& 128 BITS / \ l
P a
ERROR ERROR
CORRECTION ~ CORRECTION

FIG. 2—EACH HORIZONTAL LINE contains six audio words, two error-correction words (P and Q)anda

sixteen-bit CRC word for error detection.

HORIZONTAL OATASYNC i
SYNC
A WHITE
- \ REFERENCE
! I
| I :
'13'13{44| NI
le—te "“5‘ 128 > lesles]
l“ 133:0.1 8
e 168 5|

FIG. 3—ALTHOUGH ONE LINE can hoid 168 bits, only 133 are used. The remaining space is occupied

by standard video sync- and reference-signals.

CONTROL
SIGNAL BLOCK B”LAUTC’T(
EQUALIZING
PULSE I/ i S BLINK
veyne — | Il | I
ey ' |
3lalag
FIELD 1 LA 245 >l 7.5—>]
[ 262.5 =
a
| H | |
FIELD 2 l 313! 3-5J'L JA |
[t T 245 =T >
e 2625 >
b

FIG. 4—OF THE 262.5 lines in each video field, 245 are used for the storage of audio data. An additional
line is used for a control-signal block. Both fields of a video frame are shown.

CONTENTS IDENTIFICATIDN

h |

START OF FIELD

ADDRESS CONTROL CRC

|
[ 56 e

14—t

| | |
28— w14 —>la—16—>|

128 i)

FIG. 5—CONTROL-SIGNAL BLOCK uses one line and contains information required for processing the

audio data.

sampled audio signals (interleaved as
L, R, L, R, etc.), followed by two
words (known as P and Q codes) for
error correction, and a 16-bit CRC
(Cyclic Redundancy Check) word for
error detection. In order to take care of
possible long dropouts in the tape, suc-

www americanradiohistorv. com

ceeding words of the sampling code are
actually separated by 16 horizontal
lines. That is, if the first 14-bit word of
the first line of a field is sample number
1 of the left-channel audio amplitude,
then sample number 1 of right channel
audio amplitude will appear displaced



by one word space, but sixteen lines
later in the encoded sequence.

As shown in Fig. 3, each complete
horizontal line contains space for 168
bits, but only 128 bits of data per line
are used. The remaining space is used
for the horizontal-sync pulse, data-syn¢
pulses, and various other signals that
are required by the VCR for a standard
TV signal format.

The signal format for a single video
field (there are two fields per frame and
30 frames per second) contains 262.5
horizontal lines of data, as shown in
Fig. 4. (The first field of a frame is
shown in Fig. 4-a; the second in Fig.
4-b.) Of those available lines per field,
245 lines are used for digital-audio data
storage, while one horizontal line is
used for a control-signal block. The
control-signal block line is made up of
56 bits for indicating the start of the
data block in each field; 14 bits for con-
tent identification; 28 bits for ‘‘address;”’
14 bits for control, which includes a
copy-prohibiting code; identification
codes for the P and Q error-correction
words; and a pre-emphasis-identifica-
tion code, and 16 bits for the cyclic re-
dundancy error-detection code. The
contents of this control line are illus-
trated in Fig. 5.

We have referred several times to
error-correction in discussing the new
EIAJ PCM standards. Error correction
is a vital part of any digital-information
storage system. Dropouts caused by a
tape’s coating-irregularities or by poor
contact with the tape head’s surface
may be insignificant and inaudible
when they occur in a conventional
analog tape-playback system; but losing
even a couple of microseconds of data
in a digital system can significantly alter
the numeric code that is to be recon-
verted to an audio signal. For that rea-
son, the error-correction system in-
cluded in the EIAJ standard format is
highly sophisticated. The error-correc-
tion system can be instructed to ‘‘fill
in’” the amplitude of the previous word
in the number code, or the average of
the preceding and succeeding words, so
that, in case of any dropouts during
playback, a smooth continuity of sound
is always maintained

No one can predict how soon prices
for PCM processors will plunge low
enough to make it practical for many of
you to abandon your open-reel and cas-
sette decks in favor of this new record-
ing technique. In professional applica-
tions, many larger studios are already
utilizing digital recorders (most of
which use a 16-bit system for even
lower distortion and greater dynamic
range) for making and editing master
tapes from which records are ultimately
produced and pressed.

At the consumer level, the only man-
ufacturer to offer a PCM processor for
home use as of this writing (aside from

small quantities of prototype produc-
tion previously offered by Sony and
others) is Sanyo, a relative newcomer
to the ultra-high-fidelity field. Their
unit, the PCM Plus 10, carries a sug-
gested retail price of $3995. To that, of
course, must be added the cost of a
video-cassette recorder. Those are not
exactly the kind of prices that will bring
hordes of anxious customers to dealers
who stock the PCM processor. But
technology has a way of moving quick-
ly, and future advances may well make
the PCM processor as affordable and
popular as the cassette recorder is
today

R-E
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“*He should have known better than to
tangle with a solid-state computer.”
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SPECIAL REPRINT
SUILD T-RS ROBOT FOR UNDER $400

~ BUILDTHIS
ROBOT FOR UNDER $400

BUILD YOUR OWN ROBOT!

Send today for your 52-page (8%2 x 11%)
booklet containing complete reprints of
all eleven articles in the Build Your Own
Robot series by Jim Gupton.

This all-inctusive reprint gives you alf the
data you need to build your own Robot.
@ TELLS EVERYTHING YOU NEED TO
KNOW to build the Unicorn-1 Robot with-
out tne need for an engineering degree or
special equipment. The robot is fully
mobile with manipulator arms to grasp, lift
and carry.

B MANIPULATOR ARMS and end-effec-
tors {hands) are what enable the robot to
perform useful tasks. Details of construc-
tion techniques and considerations are
fully explored.

Radlo-Eleclrenics
Robot Reprints

200 Park Ave. South
New York, N.Y. 10003
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1

1
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I { want to order _ _reprints @$12.00 plus $1.00 post-
I age and handling for U.S., Canada and Mexico.

1 Adc 96¢ sales tax for New York State residents only.
1 U.S. Funds only.
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H MOBILITY BASE is not a lunar space
station. It is the drive system that permits
the robot to move from here to there. Full
construction details along with a discus-
sion of power sources is included.

8 THE BODY—FRAME AND ROTATION
MECHANISM. This is the part that makes
Unicorn-1 look like a robot. Wood and
Formica are the materials for the body.
Motors and gears are what make it func-
tion.

B COMMUNICATIONS. How you can tell
your robot what to do. Preprogramming
techniques....radio control...computer con-
trol are all detailed.

M SENSORS. How to add sensors so your
robot doesn’t bump into things.
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hobby corner

Energy consumption measurements, some clocks, an idiot

box,and more.

MOST OF US ARE VERY CONSCIOUS OF
energy consumption these days, and
we have various reasons for that con-
cern. Some of us are concerned about
the limited amounts of energy available
to our civilization. Others worry about
how to pay their energy bills and thus
are interested in keeping consumption
as low as possible.

Whatever the specific reason, we do
want to keep our energy use down to a
minimum. To do that effectively, we
need some way of knowing just how
much energy we are using. We can still
read the electric meter and the dials on
the gasoline pump, but more informa-
tion is needed. Staying with electrical
energy for the time being, we need to
know just how much a given appliance
Is using at a particular time, as well as
its total usage.

Two readers have been working on
different aspects of that problem. Frank
Posthuma of Snohomish, WA has hit
several snags in his attempt to design a
digital circuit to measure energy usage
from the AC line. Dale Glaser of Albany,
CA is not having much success in mea-
suring power used from a 12-volt bat-
tery backup system.

If you have figured out a way to
make those or similar measurements,
how about passing it along? Not only
would Frank and Dale be grateful but
the rest of us could put the method(s) to
good use, too.

Dual clock

You’ll recall Larry Neel’s request
for help in designing/building a dual
time-zone clock. He wants a clock to
keep local time and, with the push of a
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button, to display the time in another
zone.

Perhaps the simplest solution came
from David Lippincott of San Diego,
CA. He calls our attention to the fact
that Radio Shack has a complete LCD
clock module (catalog No. 277-1007)
with the two-zone capability.

Michael Kesti of Grass Valley, CA
and Phelps Ter Heun of Ridgecrest, CA
both wrote about a clock kit that meets
the requirements. Coincidentally,
Michael says that his clock IC has
failed and the company is out of busi-
ness. He cannot find a replacement for
the house-numbered device. Phelps,
writing about the same kit, mentions
that the clock IC is really a Mostek
MKS50362N.

Thanks to those mentioned above and
to the others who rallied to Larry’s as-
sistance. That information should solve
his problem. In the meantime, I am
astonished that no one has come up
with a little circuit to put between a
clock IC and the readouts to add (or
subtract) from the ‘‘hour’’ digits.

One clock leads to another

Speaking of clocks, H. C. Gernhart
of Princeton, WYV is trying to avoid the
high cost of a sidereal clock. (It seems
that such a clock is of great advantage
to those interested in astronomy.)

Well, I have forgotten more astron-
omy than I ever knew. However, I do
seem to recall that sidereal time runs
along at a constant pace——it’s just a
little slower than our ‘‘real’”’ time. A
sidereal day is 23 hours. 56 minutes and
4.09 seconds long, compared to our
‘‘normal’’ 24-hour one.

{000 N:80

FIG. 1
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If he wishes, HC can look back at the
Hobby Corner in the July 1979 issue of
Radio-Electronics to find a way to make
normal clock IC’s run faster (or slower)
than normal. It is only a matter of
feeding a different frequency into the
50/60-Hz input pin. Do any of you have
other ideas about a sidereal clock?

Idiot box entry

Don’t forget that the idiot box ‘*con-
test’” is still running. The circuit shown
in Fig. | is a slight modification of one
sent in by Claude Elder of Aliquippa,
PA. It is a little audio oscillator that is
simple to build, yet has three controis
for the panel to add interesting con-
fusion to the operation.

Momentary switch S1 turns the sound
on and off, and S2 controls the decay of
the sound. The potentiometer controls
the frequency (tone) of the sound. The
parts values are not critical.

Most of the do-nothing circuit entries
have involved sound in one way or an-
other. How about some more with
flashing lights and/or moving meters?

Interesting books

McGraw-Hill has added two very
useful books to its Electro Skills series.
One is for reference and the other is on
CB repair.

A Reference Guide to Practical Elec-
tronics by Robert G. Krieger, Sr. con-
tains a thorough treatment of 100 of the
most commonly used electronics equa-
tions. The book covers subjects ranging
from Ohm’s law to some quite sophisti-
cated topics. Each section follows this
format: statement of the equation, defi-
nition of equation terms, thorough ex-
planation, and examples of use.

This guide has information that should
be near your workbench. It can help
you through some of the tough ones.

How to Repair CB Radios by Law-
rence E. Shultz does a good job of telling
you how to do just what the title
promises. It covers diagnosing, troublé-
shooting, and servicing 23- and 40-
channel CB’s. Power supplies and an-
tennas are covered as well. Though this
book is about CB equipment, the tech-
niques explained and used are applicable
to all kinds of receivers and transmitters.

These books should be available
through your local bookstore but if you
have a problem finding them, write
Gregg/McGraw Hill, 1221 Avenue of
the Americas, New York, NY 10020.



Printed circuit know-how

Quite understandably, there is a lot
of interest in making and using printed
circuit boards. Of course, many articles
have appeared in Radio-Electronics
about PC work. We do make every ef-
fort to keep you informed about the
latest developments. What so many of
you seem to need, however. is a source
of information about a/l the methods of
fabricating boards.

Well, the Heath Company (Benton
Harbor, MI 49022) has come to the
rescue with their EI-3/34 Printed Cir-
cuit Course. In addition to the 390-page
self-study manual, this program includes
all materials for making boards using a
wide variety of methods plus two useful
kits that use the PC boards you make:
the model GD-600 photoelectric light
switch and the model GD-1287 touch
control switch. When you finish the
course, vou not only have the knowl-
edge you need, but you have two items
to use around the house or shop.

The course is well planned, and is
written in clear, easy-to-understand
language. It covers the selection of ma-
terial and method, design, art work, PC-
board fabrication, and board assembly.

If you want to “*put it all together”’ as
far as PC boards go, give consideration
to this course. [ am sure Heath will be
glad to send you a catalog containing
information about it, and the many
other courses and kits they offer.

New catalog

If you have not seen the Fair Radio
Sales Company (P.O. Box 1105, Lima,
OH 45802) catalog, do yourself a favor
and get one. Fair handles government
and commercial electronic surplus and
their catalog includes receivers, trans-
mitters, subassemblies, motors, meters,
test instruments, and parts.

A little shocker

The circuit shown in Fig. 2 i1s quite
interesting. Closing momentary switch
St produces 4 ““shocking™ high voltage
on the transformer. The electronic prin-
ciples here are the same as tound in cat-
tle prods and similar devices. Ot course,

may be just the thing. Watch the on/oft

Help Prevent
Birth Defects —
The Nation’s
Number One
Child Health
Problem.

Support the

March of

The 555 1s wired as an oscillator that
turns the transistor switch on and off.
The transistor is any power NPN—au
power-tab audio type works well. One
of the smaller variety such as the Radio
Shack No. 2008 can be used if you limit
the on-time to brief intervals 1o prevent
burning it out.

As the transistor switches. current is
allowed to pulse thorugh the transform-
er. The rapid building and collapsing of
the magnetic field places a much higher
voltage on the transformer output.

Finding a proper transformer may
cause 4 bit of a problem. What you need
1s an audio-output type made tor use
with 1ubes—the higher the turns ratio.
the better. 1f you can scrounge one out
of an old tube-type radio or TV. prob-
ably 1t will do quite well.

Notice that the transformer is wired
backwards. as it were. The circuit is
connected 1o the secondary (the side
that was connected to the speaker). Of
course. that makes the high impedance
(former) primary side the output.

If you need a small source of low-cur-
rent high-voltage pulses. this circuit

button—the current drain of this thing

this one is a bit on the weuk side. will eat up a battery in short order. R-E
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400 clectronic kits:

Stereo components, color TV’s, com-
puters, test instruments, electronics
educational programs, amateur radio

gear — things you've always wanted,
now at low kit prices.

Discover the fun of kit
bili'dillg! it's a great way to

relax in your spare time, resuilting in
beautiful things you'll be proud to
have in your home. And it’s easy. The
famous Heathkit illustrated manuals
make it easy for anyone to build
reiiable craftsman-like kits.

Send today!

It costs nothing to discover the com-
plete line of Heath electronic kits.
Don’t miss it. Clip and mail the coupon
now.

Heathkit

It coupon is missing, write:
Heath Company, Dept. 020-802
Benton Harbor, Ml 49022

Heath Company,

L _
| Heathkit o oo

Benton Harbor, M1 49022 I

I Send my free Heathkit Catalog now. I
' | am not currently receiving your catalog. I
I ome [
I Address I
I City State I
§ ci30 Zip. I

L————————
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new ideas

POOL-PUMP TIMER

AS SUMMER TEMPERATURES GO UP. SO
does the use of electricity. For those
who own swimming pools, a large part
of that increased electrical usage is
caused by the swimming-pool pump.
Although most pumps are set up to run
continuously, that type of operation is
unnecessary in many cases.

The circuit (Fig. 1) described here is
a pool-pump timer. or controller, that
lets you run your pump for 185, 30, or 45
minutes out of an hour, rather than con-
tinuously. If you wish, the circuit can
be disabled and the pump run continu-
ously simply by turning the circuit’s
power switch to OFF.

The 555 timer IC is connected in the
astable mode. Its output is adjusted by

NC +2v +I2V

RI
Sk 4(";3 2.27H2 (PiN 3)

a potentiometer to give you a 2.27-Hz
clock pulse. That clock pulse is applied
to the input of the 4020, a 14-bit binary
counter.

The differentiating circuit (C3. R3)
resets the counter when the device is
first turned on. After the 4096th clock
pulse, pin 3 of the counter goes high
and stays high until the 8192nd clock
pulse. When that happens, pin 3 goes
low again.

Using a clock frequency of 2.27 Hz.
it will take about 30 minutes for pin 3 to
¢0 high and about 30 more minutes for
it to go low again. The output of the
counter is applied to one input of the
4011 NAND gate. To get the timing for
the 30-minute *‘on’" state, a logic
“high™ (12 volts) is applied to the other
input of the NAND gate, and the gate’s
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NEW IDEAS

This column is devoted to new ideas,
circuits, device applications, construc-
tion techniques, helpful hints, etc.

All published entries, upon publica-
tion, will earn $25. In addition, Panavise
will donate their mode! 324 Electronic
Work Center, having a value of $49.95.
It combines their circuit-board holder,
tray base mount, and solder station (see
photo below). Selections will be made at
the sole discretion of the editorial staff
of Radio-Electronics.

I agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea in collections or com-
pilations of reprints of similar articles. |
declare that the attached idea is my
own original material and that its publi-
cation does not violate any other copy-
right. | also declare that this material
had not been previously published.

Titie of Idea

b - — -
Signature
Print Name Date |
Street ]
City State ~ ZIP =]

Mail your idea along with this coupon
to: New ldeas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003




output is connected through R4 to the
kase of Q1.

To get the 15-minute *‘on’’ state, the
logic "*high”’ is removed from the input
of the NAND gate and the output from
pin 2 of the 4020 is connected in its
riace. When that is done, the output of
the gate is high for 45 minutes and low
for 15 minutes. To get the 45-minute
“‘on”’’ state, the output from the 15-
minute ‘‘on’’ state is simply inverted
using a second NAND gate. Another pair
of NAND gates may be used in parallel
with the first if you find that more drive
is needed.

The transistor switch, QI, saturates
when the input to its base is high. When
that happens, current flows and en-
ergizes the relay. The pool pump is con-
nacted to the relay’s normally closed
contacts and is turned off when the re-
lay is energized.

Construction is straightforward, and
any method can be used. Wire wrap
was used to build the prototype. The
only important point to remember is
that the relay contacts must be capable
of handling the current drawn by the
pump. Any 12-volt power supply may
be used. but a regulated supply such as
the one shown in Fig. 2 is advisable.

That’s all there is to it. I’'m sure that
vou’ll find, as ¥ did, that this circuit will
make running vour pool a lot less expen-
sive this summer. —Tim Landreth

service
questions

VERTICAL PROBLEM

Fred Steurer, of Hamilton, OH, sends
along a hint on the vertical oscillator
time-constant problem we covered in
the January 1981 issue of Radio-Elec-
tronics (Service Questions). He says
that this problem can aiso be caused by
the vertical-hold control if it has leakage
to the case. Thank you!

BURNING RESISTOR

I've got a peculiar problem! This Magna-
vox T940 burns out T302, a 1000-ohm, 3-
watt resistor (actually a thermistor) in
series with the vertical-output transformer
primary. There is only a 28-volt drop
across it, showing less than 1 watt dissi-
pation! A 50-uyF capacitor on the bottom
end of the primary (C107C) shows no
shorts or leakage. With a new resistor, the
vertical sweep is normal until the resistor
blows.—K.Y., Marysville, MI

You've proved that the overload
isn't due to DC, so, there’s only one
possibility left—excess AC current!
There is a very high pulse present at the
top of the primary, and the big capacitor
is meant to get rid of it at the bottom
end. I don’t think it is working.

THE SUPER
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and 2 amp/ 1000V fuses.

3. SAFETY DESIGNED FOR YOU—
Designed to most rigid safety standards;

completely insulated unit including
newly designed safety leads.

For a demonstration, contact your Triplett
Distributor, Mod Center or representative.
Triplett Corporation, Bluffton, Ohio 45817.

(419) 358-5015, TWX (810) 490-2400.

T rriELETT
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Let the Triplett Model 60 tester show you what a full-
featured VOM is all about. You get all the extras that
make any testing job easier. . .you get a superior
design that eliminates 90% of costly repairs due

to VOM misuses .. . you get a VOM that’s:

1. X’'TRA RUGGED-—Will withstand an
accidental drop up to five foot height.

2. OVERLOAD PROTECTED—AII ranges
protected by diode and unusal three fuse
arrangement, including 1/8 amp, 1 amp

Triplett performance...

Check the bottom of the primary
with an oscilloscope. If you see a high
pulse-voltage, replace that capacitor.
An easy way to check is to disconnect
the capacitor and tack in a new one for
testing. The cause of problem is a high
pulse-voltage flowing through resistor
and grounding through good capacitors
in the B+!

TRANSFORMER SUBSTITUTION

In the December 1980 issue of Radio-
Electronics, | had a question about re-
placing power transformers in audio
amplifiers. I suggested a 12-volt fila-
ment transformer. A reader in Canada
disagrees with that! He says that the
original transformers have a built-in
fuse! (Mostly imports, I think—Editor)
If a stock transformer is used, the next
fault may cause the amp to burn up.

I'll agree with him, in principle. As |
should have mentioned before, when-
ever | replace a transformer like this
(with a built-in fuse) I add a fast-blow
fuse to the circuit! This is easier than it
sounds. You can use a pigtail fuse, with
insulating sleeve or, if there is no room,
cut the line cord and use an in-line fuse
holder like those used on many car
radios. Check the actual maximum load
current and don’t use a fuse rated at
more than about 120% of that current.
For a 0.7-amp current, for example.
use a |-amp fuse. R-E

MODEL 60
NOW ONLY

183

¥ a tough act to follow
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HOME SECURITY-SYSTEM KIT, model GD-
3510 Security Light Control, uses a passive
infra-red sensor to detect changes in tempera-
fure, when accompanied by motion, in a 25-by-
25-foot range. When a warm-bodied object
moves through the field, lights and/or other
devices (up to the model GD-3510's 500-Watt
capactiy) are turned on.

Sensitivity-level may be preset manually to pre-
vent faise triggering. Built-in safeguards prevent

E— 1
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the system from triggering false alarms during
daylight, or because of temperature changes
without movement. The mode!/ GD-35 10, special-
ly packaged in easy-to-assemble kit form with a
step-by-step assembly manual, is priced at
$139.95—Heath Company, Benton Harbor, Ml
49022.

DIGITAL MULTIMETER, model AM-4, is a digital
multimeter with ranges and capabilities for indus-
trial use. The ranges are 0-1.999/19.99/199.9
volts AC/DC plus 0-1000 VAC, and 0-1500 VDC
(15K VAC/DC can be added with an accessory
high-voltage probe); 0-19.99/199.9 uA AC/DC, 0-
1.999/19.99/199.9 mA AC/DC, 0-10 amps AC/
DC (0-300/1000/6000 amps AC can be added
with accessory clamp-on current transducers); 0-
19.99/199.9 ohms, 0-1.999/19.99/199.9K ohms
plus a special diode test range; 0-199.9 mV AC/
DC. An AC leakage range (0-1.999 mA AC) for
checking 115/230 VAC appliances can be added
with an accessory leakage detector.

The accuracy specifications are: DC, +0.8% of
reading +LSD; AC, +1.5% of reading +LSD
based on 45-500 Hz sinusoidal waveform. (Accu-
racy on 0-20/200 uA ranges may be affected by
outside interference.) Resistance is + 1% of read-
ing +2 LSD. Clamp-on, AC current transducers
add + %% of reading; 15K VAC/DC high-voltage
probe adds up to +2% of reading. The leakage
detector meets and exceeds ANSI requirements.
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The model AM-4 features auto-zeroing on all
ranges except the very sensitive 0-20-ohms
range. On the 0-20 ohms range, it may be neces-
sary to use the ohm-zero adjust to zero the instru-
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SPECIAL THIS MONTH

SALE PRICE
GOOD UNTIL
9/31/81

Electronics Paperback Books

Quality Paperbacks at Affordable Prices
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To order from this ad: Check off the books you want. Total the prices.
Add in shipping. NY State residents add Sales Tax. Total it up, enclose)
your check and mail.

[J 28 Tested Transistor Projects $3.50

Single IC Projects $3.95

IC 555 Projects (Expanded Edition) $4.50

Electronic Test Equipment Construction $4.50

1st Book of Hi Fi Loudspeaker Enclosures $3.25

Handbook Of IC Audio Preamp and Power Amp Construction $3.25
50 Circuits Using Germanium Silicon and Zener Diodes $3.50
Practical Computer Experiments $4.75

50 CMOS IC Projects $3.50

Digital IC Equivalents and Pin Connections $7.50

Linear IC Equivalents and Pin Connections $7.50

Popular Electronic Circuits, Book 1 $4.95

Popular Electronic Projects $3.50

Etectronic Music and Creative Tape Recording $3.50
Projects In Opto Electronics $3.50

Electronic Games $4.50
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ELECTRONIC TECHNOLOGY TODAY INC. 8/81
17 Slate Lane, Central Islip, NY 11722

Digital IC Projects $4.95 I

Price of Books
Sales Tax (NY State Residents only) .... .. —

Shipping and Handling
(60¢ 1 or 2 books. 25¢ each addl.)
TOTAL. -
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ment. Size is 6 '¥1s X 3 ie X 1 '"isinches; weight
11 ounces. MTL all-weather test leads are sup-
plied.

The model AM-4 is priced at $129.85.—
Amprobe Instrument, 630 Merrick Road, Lyn-
brook, NY 11563.

BROADBAND VHF/UHF BEAM ANTENNA, the
Scanner Beam, is intended primarlly for the hob-
by scanner and is designed to work over the con-
tinuous frequency range from 108 through 512
MHz. The antenna consists of a seven-element,
log-periodic array with a gain approaching 8-dB
above a dipole on the high band and UHF. The
15-db front-to-back ratio makes the Scanner
Beam suitable for long-distance, weak-signal di-
rectional reception; average VSWR is 1.92:1. On
low band (30-50 MHz), the antenna resembles an
omni-directional vertical antenna.

The Scanner Beam is constructed of heavy-
duty aluminum tubing, and features unbreakable
Cycolac insulators, a 4-foot baked-enamel
painted boom, and includes a 4:1 matching balun
transformer for either 50- or 75-ohm coaxial
feedline. A universal offset mount permits it to be
attached to a metal mast with a minimum of inter-
action, and further allows the antenna to be tilted
in a vertical plane for satellite reception. It is also
useful for transmitting in the 144, 220-and 420-
MHz bands.
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The Scanner Beam is priced at $39.95, plus
$4.00 for shipping. A matching coaxial cable
assembly, 65 feet long, with factory-installed "'F"
connector, Motorola connector, and weather
boot costs $14.95 plus $4.00 shipping.—Grove
Enterprises, Inc., Route 1, Box 1568, Brasstown,
NC 28902.

CASSETTE INTERFACE, the Fastload, is a de-
vice that inputs prerecorded programs into TAS-
80 Model |, Level Il computers at 16 times the
normal speed. Any cassette of up to C-20 in
length can be loaded at 8000 baud using a modi-
fied CTR-41recorder plus the Fastioad. For short
programs the Fastioad is faster than disk and
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longer programs load in seconds rather than min-
utes. The unit is a small box that is placed under
the cassette recorder and plugs into either the
back of the TRS-80 16K keyboard or the expan-
sion interface. The Fastload does not require
transferring all programs to another medium first,
A modified CTR-41 cassette tape recorder must
be used with the Fastioad. The modification
allows both the PLAY and FAST FORWARD controls to
be latched down at the same time so that the
head is in contact with the tape at the fast-

forward speed. To use the Fastioad, the user ini-
tializes with a system command after turning on
the TRS-80; then the Loap command can be
used. Price for the Fastload Cassette Interface is
$188.C0; the modified CTR-471 recorder is
$95.00 —Personal Micro Computers, Inc., 475
Ellis St., Mountain View, CA 94043.

BASS ACTIVATOR/SUBSONIC FILTER, mode/
DF12G Bass Bomb, provides variable bass-fre-
quency selection of 40 Hz to 160 Hz with a 0 to
12-dB bass-boost level control while using a filter
to eliminate subsonic noise. Attached to the pre-
amp and amplifier, the subsonic filter automati-
cally protects speakers and amplifiers from un-
wanted voltage spikes and also minimizes sub-
sonic noise from turntable, tone arm, acoustic
feedback, and warped records. Other features
are elimination of distortion under 20 Hz, a slide
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control for selecting the most desired frequency,
and the option to keep subsonic filter in-circuit
even when bass boost circuitry is turned off. Sug-
gested retail price is $99.95.—Numark Electron-
ics Corp., 503 Raritan Ctr., Edison, NJ 08817.

PRECISION TWEEZERS, are battery-powered
lighted tweezers, with stainless steel blades. They
are pcwered by a single AAA battery, and the
lamp cirects the light to the working area.

A low-cost plastic-case model is available that
is ideal for field tool cases, just what is needed for
working in poorly-lighted field situations. Two
stainless-steel case models are also available,
one with a straight tip, and one with an angle tip.
The steel cases will last many years on'the indus-
trial assembly bench.
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The plastic-cased tweezers are priced at $5.68,;
the steel tweezers are $16.98.—Desco Indus-
tries, Inc., 351 F Oak Place, Brea, CA 92521.

CB RADIOS, President models AR-711 and AR
144. The model AR 711 (shown), designed and
built to the specifications of truckers and other

continued on page 76
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Troubleshoot
complex
digital
products fast\
B&K—p“l'a'i:hcmou

SIGNATURE
ANALYSIS!

If you've ever signal traced an analog
circuit, you can now troubleshoot digital
—even microcomputer-based circuits.
The breakthrough is B&K-PRECISION's
SA-1010 signature analyzer.

Companies committed to cutting
service costs and reducing "board float”
are designing many products for signa-
tureanalysistesting. Digital "signatures”
are documented in a service manual.
The technician compares this reference
data with signatures observed with the
SA-1010 in the circuit under test. When
the signatures match, the circuit is
good...when they don't, the problem is
isolated! No complex waveforms or logic
tables to analyze. The SA-1010 does
all the work by converting digital data
into easy-to-compare four-digit hexa-
decimal displays.

The SA-1010 is the top performer,
packed with features. ..

m 20MHz operating speed

®10us set-up time

= Multifamily ... TTL, MOS and CMOS

® Internal clock cutput

® Signature "HOLD"

m Unstable Signature "HOLD".

Signature analysis is here today...and
the SA-1010 is in stock for delivery.

For more information, or to order an
SA-1010, call B&K-PRECISION toll-free at
800-621-4627.

< PRECISION

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago, Illinois 60635 - 312/889-9087

Intl. Sls.. 6460 W. Cortland St.. Chicago. IL 60635
Canadian Sales; Atlas Electronics, Ontario
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| Address

NOW YOU
CAN BUILD

YOURSELF
AN

ORCHESTRA

The most advanced — most versatile organ
you ever dreamed of is now within most
everyone's reach . .  because you build it
vourself the exclusive WERS| way.

Expand your instrument according to
your taste and budget, With WERSI's
‘Building Block’ system, you’ll never

need to trade organs again!

Superior WERS| quality also available in
pianos, synthesizers, amps, rhythm units,
atc. . . . kit or factory assembled.

Send $6 for the exciting Sight and Sound
package everyone raves about. You'll
receive the famous "WERSITIME 2'*

12’ LP with accompanying libretto as well
as a full color, 104 page manual, widely
acclaimed as the encyclopedia of organ
builders, introducing you to the
Wonderful World of

@m world leader ln quality

WERSI ELECTRONICS INC, Dept.M4
P. O, Box 5318, 1720 Hempstead Road
Lancaster, PA 17601

Please send above demo pack @ $6.00.
Name

City __ State Zip

professional users, features a noise-cancelling
microphone with an extra-long coil that extends
to 10 feet. There is also a 4-inch external speaker,
with mounting bracket and 5-foot cable; instant-
select channel-9 and channel 19 switches; auto-

CIRCLE 146 ON FREE INFORMATION CARD

motive protective knobs, and a Hi-cuT tone switch.
Other features include MIKE GAIN, RF GAIN, ANL/NB.
s/RF meter, digital channel indicator, Tx and Rx
indicators, positive/negative ground, automatic
modulation control, PA and external speaker
jacks. There is also a piug-in DC power cord.

The model AR 144 is a 40-channel AM/SSB
mobile CB radio featuring ne/antL, Channel-9 pri-
ority, brite-dim, mode and PA-CB switches, plus
MIKE GAIN, RF GAIN, and CLARIFIER controis. Other
features include s/RF meter, digital channel indi-
cator, Tx/Rx mode and channel-9 indicators, auto-
matic modulation control, detachable dynamic
microphone, positive/negative ground, PA and
external speaker jacks, and plug-in DC power
cord.

The model AR 711 has a suggested retail price
of $139.95; the suggested price for the Model AR
144 is $219.95. Both models carry a two-year full
warranty.—American Radio Corporation, 6330
Castleplace Drive, Indianapolis, IN 46250.

FLOOR-STANDING SPEAKER SYSTEM, model
L 150A, is a successor to the model L 150, and has

a high-frequency dome radiator, equipped with a
one-inch copper voice coil and two-pound mag-
netic assembly. Formed of lightweight phenolic
material coated with aluminum, the dome repro-
duces the highest frequencies with superior
depth and clarity, offering greater power-han-
dling capacity as well. It also features a new high-
resolution dividing network that provides the sys-
tem with improved transient response throughout
its range. The 12-inch low-frequency driver, in
combination with a passive radiator, delivers
exceptionally deep, distortion-free bass re-
sponse. There is a five-inch midrange that pro-
vides accurate, natural sound at all levels.
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The model L150A's maximum recommended
amplifier power is 300 watts-per-channel. The
nomina!l impedance is 8 ohms. Crossover fre-
quencies are 1.1 kHz and 9.7 kHz, the system’s
sensitivity is 89 dB sound-pressure level (1 watt/1
meter).

The model L150A is priced at $695.00 each.—
James B. Lansing Sound, Inc., 8500 Balboa Bou-
levard, Northridge, CA 91329. R-E

LEARN

MICROPROCESSING

on your own computer!

@00k
. s
‘t
Ut OWN COML o
@understand Mic d
Architecture & Support ¥
g

8085 MICROPROQCESSOR
TRAINING UNIT 5299 95

You Learn How To:
®0esign & code micro
Ssor software
@®Use logic & Bit
Mamipulation Tect 5
@®Enter & execule plograms

irup! & Dat: sler
@®Design npu

You Will Receive:

B A fully lested and assemnbled 8085A Microcomputer with 1K RAM. 1K
EPROM anc 1K PROM Memory. Prog:ammable 1/0 Keyboard Umt. CPU
Card. Display and Opetatung System. 44 pin edge connector can be

onhigured Lo any stiucture, ar ea on CPU Catd tor Custom wite:

wiap oesign or user defined interface cicuilry. completely expandable
@ Compiele Step-| Dy Step instruction Manual
[ ] te User s Manudl programs include
[ ] je 8085A Cookbook 1akes you trom bas 0PI oC!
epls to aclual gn of an 80854 Mnﬂvuccmpu&ec

8 344 page 8080/808 5 Sottware Design Book 1 with over 190 executab
program exampies plus detailed examination ot ail 244 Instuctions
and lypical asseinbly language progiam for tne 8080/8085
Mic
Sanstaction Guarameen It not completely sabstied you may re
he product wittin 30 days tor a tull retund

RATED BEST VALUE BY INSTRUCTORS

0 ORD
SECTON 10 (0o

3928 1481h N E., Dept. RES EXT

reowon, wa secss - 1-800-426-6254 %

YES! | want to start tearning Microprocessors. Please rush me
8085 AAT Microprocessor Traming Unit at $299.95 plus $3.00 P&H

NAME DVISA OMSTCD

ADDRESS

CITY ST 2IP

CARD NO EXP DATE
IGNATURE

alarm installers. businesses. government
agencies and do-it-yourselfers who demand
the highest quality equipment.

vi# MOUNTAIN WEST, Dept. RE-8
4215 N, 16th St., Phoenix, AZ. 85016

Please send me your FREE color product catatog.
Name = — M
Address — -

_State. Zip——
or call toll free 1-800-528-6169

City.
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Alarm Catalog
Learn how fo protect yourself and your
possessions. Complete security catalog offers
more than 1600 items ranging-from simple
magnetic door switches and bell systems to
the most sophisticated radar. ultrasonic and
infrared detectors. Catalog is designed for

[ ] n

Vital protection
for PC Boards

Be safe. Desolder PC components
with Endeco irons. Get proper HEAT
TO MELT and strong VACUUM
ACTION TO LIFT solder and cool
both PC board and component
without damage

These PC components replaced fast
with Endeco desoldering or solder
ing tools

et e

Endeco professional features include

safety light that denotes high. low

and off on switch models, SS con-
| struction for long life light weight
| and balance for easy use

Contact your distributor for Endeco
desoldering and soldering irons, kits
and equipment—or wtite us today

Enterprise Development Corp.

5127 East 65th Street
indianapolis, IN 46220
Phone: (317) 251-1231 }
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BUILD A MODEM

continued from page 60

If all else fails, you'll have to write a
simple version of PARAM just for this
package.

Once you have found the command
interpreter. you must determine if the
entries in the command table are of fixed
or of variable length. Variable-length
entries are usually marked by setting the
most significant bit of the command’s
last character high. To make a short
command work in 4 table of fixed-length
commands, pad it with blanks. The end
of the table may be detected either by a
counter’s reaching zero, in which case
an adjustment to the program will be
necessary. or by the inclusion of an
end-of-table marker.

To construct the routines in BASIC,
you must have commands available that
allow input and output to specific 1/O
ports. An input command that ‘hangs
up’” until data is ready will not work.

In BASIC, the indirect calls used in
the assembly-language program are not
practical. Replace them with a multi-
way branch structure (ON-GOTO. 1F-
THEN-GOTO. etc). Each subroutine will
then have to end with “*GOTO stari’.

Once the software is written and
seems to run without *'crashing,” you
are ready to try it with the hardware.

Connect the modem to the comput-
er’s sertal port and apply power. Typical
RS-232 connections were shown in Part
2. in the July 1981 issue of Radio-
Electronics.

Your modem will emit a tone when-
ever it is on. Use your new program (0
select the options compatible with the
installation you intend to communicate
with. Without calling anyone, enter the
emulator program by typing the TE (or
your equivalent) command. The modem
should “*bleep’” immediately upon entry
to the emulator and with each key clo-
sure thereafter. You should also be able
to fill the screen or teletype with garbage
by whistling near the modem’s micro-
phone.

It everything appears to work, exit
the emulator program and if you in-
stalled a separate power switch, turn off
the modem. (The switch makes it easier
to establish a connection with certain
time-sharing operations.) Double-check
all options, including the channel-select
switch on the modem.

To call a big time-sharing service you
will want your modem to transmit on the
lower ORIGINATE band. Dial the number.
When you hear the ANSWER tone, place
the telephone handset into the coupler
with the phone’s mouthpiece in the
modem’s “speaker” muff. (Try to do
this gently as some noises can discon-
nect you.) As soon as the handset is

seated. turn on the modem and invoke

the emulator by typing “TE.”

Our new model 128 has a beeper and a whole lot more.
After you've seen it we think you'll agree that this is the
best all around field service DMM available. It beeps
on all three functions—V,  and A—and on all ranges
for each function. Applications are virtually
unlimited. It “displays” a standard digital readout,
an audible tone for rapid over/under checks and
an over/under arrow.
Unique 128 design enables you to
venfy forward conduction and reverse
blocking of semiconductor
junctions, test LEDs and check
multiple junction components.
Even with the beeper on, the
128 maintains 10M(2 input re-
C 101C€ sistance. You can calibrate
e bcth the beeper threshold
and thke A/D without disassembling the instrument.

The 128 is human engineered ==
with a large, 0.6” display, rugged ||j————
ABS case and display window,
350-hr battery life and cverload
protection.

Much less versatility can cost
much more than $139.

The 128 is the sound choice
because it's the smart buy.
Contact your local Keithley rep-
resentative or distributor.

2oV 2000 4
- v
29v 2080

Nothing less than the best.

KEITHLEY

Keithley Instruments, Inc
28775 Aurora Road/Cleveland, OH 44139
(216) 248-0400/ Telex: 98-5469

CIRCLE 29 ON FREE INFORMATION CARD

www americanradiohistorv com

1861 1LSNONY

~
~



RADIO-ELECTRONICS

~
(-]

DON'T
BLAME
THE
SOFTWARE! \

Pat. #4,259,705

Power Line Spikes and Hash often cause
memory loss or erratic operation. Often
floppies, printer & processor interact!

OUR patented ISOLATORS eliminate
equipment interaction AND curb damag-
ing Power Line Spikes, Surges and Hash.

Filtered 3-prong sockets and integral
Spike Suppression. 125 VAC, 15 Amp,
1875 W Total - 1 KW per socket.

ISO-1 ISOLATOR. 3 Filtered Sockets;
1000 Amp 8/20 usec Spike Sup-
Pressor ................ $62.95

1ISO-4 ISOLATOR. 6 Filtered Sockets,
1000 Amp 8/20 usec Spike Sup-
pressor . ... .. $106.95

ISO-3 SUPER-ISOLATOR. 3 DUAL fil-
tered Sockets; 2000 Amp 8/20 usec
Spike Suppressor . ...... $94.95

ISO-7 SUPER-ISOLATOR. 5 DUAL fil-

tered Sockets; 2000 Amp 8/20 usec

Spike Suppressor ... ... $154.95
Master-Charge, Visa, American Express

TOLL FREE ORDER DESK 1-800-225-4876

(except AK, HI, MA, PR & Canada)

Electronic Specialists, Inc.
171 South Main Street. Natick. MA 01760

Technical & Non-800: 1-617-655-1532
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BUILD A $60 MODEM
continued from page 77

The system called should respond
with the “*log-on’’ prompt. If it doesn't,
recheck the selection of options—espe-
cially the recognition character and
channel—and try again. (You must hang
up and then redial.) If you still have no
success. repeat the hardware and soft-
ware tests that were recommended ear-
lier. Try to isolate the general source of
your trouble. If you have a patient friend
who has a modem, he can be a great
help. Get him to send you data while you
try various combinations of options. If
the problem is in the modulator-half of
your modem, have him monitor your
transmissions, informing you each time
you transmit something accurately.

The important question of whether
the problem is in the modem or in the
computer can be best answered by sub-
stituting your modem for the modemina
working system—perhaps even one at a
computer store. Finally, don’t overlook
the telephone itself. The most frustrat-
ing problem we have encountered was
produced by a desk phone with a bad
duplex network.

Once your system is running, you can
look forward to making new friends via
the CBB's (Computer Bulletin Boards)
and programs like MicroNET's CB sim-
ulator. You will also have access to a
very broad source of programs and in-

1981
DISCOUNT

ELECTRONICS
CATALOG

JOIN THE PAK!

Send for our Free catalog and become a
member of our exclusive Pak. Our
members. receive Poly Paks’

exciting catalog several

times a year. We offer:

Penny Sales, Free

Premiums and Low,

Low Prices on a wide variety of

Electronic Products such as Computer Periph-

erals, Integrated Circuits, Speakers, Audio

Equipment, Rechargeable Batteries, Solar Prod-
ucts, Semiconductors, and much, much more!
Take advantage of our 25 years as America’s

foremost Supplier of discount electronics.
RUSH ME YOUR FREEDISCOUNTCATALOG!
NAME:
ADDRESS: __
CITY: -
STATE: ZIP:

CLIP AND MAIL COUPON TODAY TO:
POLY PAKS, INC.

P.O. Box 842, RA8

S. LYNNFIELD, MA. 01940 617} 245- 3828
\& D, MA ( } J

FREE!

NEW CATALOG OF
HARD-TO-FIND
PRECISION TOOLS

Jensen’s new catalog is

packed with more than 2000
quality items. Your single source
for hard-to-find precision tools
used by electronic technicians,
scientists, engineers, schools, in-
strument mechanics, laboratories
and government agencies. This
popular catalog also contains
Jensen’s world-famous line of
more than 40 tool kits. Send for
your free copy todayl

JENSEN TOOLS INC.

1230 sOUTh PRIEST DRIVE
TEMPE, ARIZONA 85281

formation utilities. And the future
promises even more. A word of caution,
though, to the overenthusiastic: long-
distance is sometimes the next best
thing to bankruptcy' R-E

REFERENCES

Roger L. Hicks, “RS-232", 80 Microcom-
puting, March 1980, p. 136 (a good
source of serial-port information for
TRS-80 users).

Austin Lesea, Rodnay Zaks, Microproces-
sor Interfacing Techniques, Sybex, 1977.

Garth Nash, "“Low-Speed Modem Funda-
mentals,” Motorola application note
AN-731.

Don Lancaster, TV Typewriter CoOokbook,
Howard W. Sams, 1978.

8-BALL ANTENNA
continued from puge 48

threaded rods without heads and require
a nut and washer on each side of the
wood strip. Tighten the bolts and attach
the vertical wood strip/bolt assemblies
to the frame as shown in Figs. 5 and 6,
using a 'fa-inch nut on each side of the
metal rib as shown. Set the spacing be-
tween the vertical wood strips and the
frame according to the dimensions in
Fig. 5. but tighten the bolts just finger-
tight.

For ease in setting the spacing be-
tween the nb and the redwood vertical
strip. cut '¥ie-inch, 37/32-inch, and 7'/4-
inch spacer blocks. Use them to set the
spacings at points 24. 48, and 72 inches
up and down from center. (See Fig. 5.)
Figure 9 shows the 7'/s-inch spacer in
place while one of the 12-inch bolts is
being adjusted.

It is very important to position the
vertical strips so that the horizontal
strips lie flat across them. That is why
the adjustment bolts were left just
finger-tight—to allow for the slight left
or right movement necessary for align-
ment. Once the horizontal strips have
been installed, the adjustment bolts will
be tightened.

Attach the 3sXx2-inch horizontal
wood strips to the vertical strips as
shown in Fig. 4. At each lattice joint use
glue and a 1'/s+-inch brass screw. Pre-drill
the screw holes—preferably with a pilot
drill—otherwise you're likely to break
the screw or split the wood.

We’ll show you how to handle the
lattice corners when we continue with
the 8-Ball next month. R-E

TO MAGAZINE RETAILERS:

Radio-Electronics Magazine Is pleased to announce its “Retail Display
Allowance Plan™ available to retailers interested in earning a display
allowance on Radio-Electronics Magazine. To obtain details and a copy
of the formal contract, please write to the Marketing Department, Kable
News Company, Inc., 777 Third Avenue, New York, New York 10017, our
national distributor, who will act as administrator of our plan. Under our
Retail Display Aflowance Plan, in consideration for fulfiling conditions of
the agreement, you wilt be entitied 1o receive a display allowance. This
plan will become effective for all 1ssues you receive subsequent to written
acceptance on our behatt of your application.
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CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
vices). $1.65 per word prepaid (no charge for zip code) . . . MINIMUM 15 WORDS. 5% discount
for 6 issues, 10% for 12 issues within one year, if prepaid.

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.00 per word

prepaid . . . no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. Alf copy subject to publisher's approval. ADVERTISEMENTS USING P.O. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER-
MANENT ADDRESS AND PHONE NUMBER. Copy to be in aur hands on the 26th of the third month
preceding the date of the issue (i.e., August issue closes May 26). When normal closing date falls on
Saturday, Sunday, or a holiday, issue closes on preceding working day.

Receive 200 Channels
Anywhere!

That's what the ads say. Is it true? Well, yes
X no. You can receive 75 to 200 channels, but
not just anywhere. Those ads are written to
sell expensive equipment, which you might not
vven be able to use. Only a complex computer
analysis of your location can tell for sure.

We offer an independent computer analysis
ol your location, anywhere in the world. Qur
computer will tell you which satellites you can
receive, where to point your antenna, & how
strong the signals are likely to be.

The cost? Only $19.95 postpaid (Air Mail
$2.00 extra). We can save you hundreds--even
thousands--of dollars. Send Money Order,
check, or charge it on VISA or Master Card.

Call Toll Free! 24-hrs. 800-228-2606 °
In Nebraska, 800-642-8777

Satellite Computer Service
Dept. RE, 1808 Pomona Drive
Las Cruces, NM 88001 U.S.A.

- Satellite TV

Satellite T

FOR THE HOME
Sick of Network TV?

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites!: HBQ, Showtime, su-
per stations, sports and
movies worldwide.

‘We don't just
sell information!
We Manufacture

book. Constantly up-

ljardwaref dated, our 94 Page

technical information book and catalog gives you all

the facts. Inexpensive dishes, feeds, telem-
etry software, kits and more. Recom-

mended reading by NASA, The Oftice

of Consumer Aftairs and quality com-
panies like Rockwell/Collins. Send
$7.95 today! ALL

24-hrs. C.0.D. Hotline
(305) 339-7600

¢ - SPACECOAST

> RESEARCH CORPORATION
P.0. Box 442-E, Altamonte Spgs, FL 32701

From offshore oil rigs,
data links to hotels
and backyard instal-
lations, we wrote the

for $1.65 per word (minimum 15 words) to:

( ) Plans/Kits
( ) Education/Instruction

To run your own classified ad, put one word on each of the lines below and send this form along with your check

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

7 ORDER FORM
PLEASE INDICATE in which category of classified advertising you wish your ad to
appear. For special headings, there is a surcharge of $10.

( ) Business Opportunities
( ) Wanted (

( ) For Sale
)

Special Category: $10

(PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.)

SATELLITE TELEVISION

SATELLITE television...Howard/Coleman boards
to build your own receiver. For more information
write: ROBERT COLEMAN, Rt. 3, Box 58-ARE,
Travelers Rest, SC 29690

SAVE $$%! Satellite television manual, source
catalogue. Dishes, receivers, complete systems.
Design, programing. lllustrations, photos. $3.95.
WESTCOLONY, Dept-E, Box 9471, Fresno, CA
93792

CATEI 1 ITE VVICINNMN

We manutacture the highest spec 3-meter data & video __* -
dish in the world 41db gain! We also sell direct. AN
immediate delivery or you pick up. Complete ¥ |
detalls including sateilite TV intormation, BU
aiming service and discount schedule. Send ECT
$1.25 for postage & handiin. DIR |
to: TIGER TENNA.

N

. O. Box 561
Casselberry, Florida 32707
SATELLITE equipment catalog. Over 25 of the
best manutacturers and suppliers, LNA's, receiv-
ers, antennas and complete systems covered in
detail. Four different sections. $12.00. TMS CO.,
P.O. Box 8369, Roseville, MN 55113

SATELLITE television complete electronics, just
add antenna. 24 channel receiver, 120° LNA,
modulator, feed horn(specify parabolic or spheri-
cal), with all required cables and connectors (75").
$2500. Data sheets $2. Delivery stock to 45 days.
KIRBY SATELLITE SYSTEMS, Box 87,
Cheyenne, OK 73628

Enjoy Satellite TV Now

Better than Cable TV —Qver 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows —worldwide, crystal clear

reception connects to any TV set. Big (8 11in.)

book foaded with details, photos, plans, kits—
TELLS EVERYTHING! Satisfaction Guaranteed.

Send $7.95 TODAY! Add $2.00 for 1st class (air mail) or call

our 24 hour C.0.D. rush order line (305) 862-5068.
GLOBAL ELECTRONICS,
P.O. Box 219-E, Maitland, Florida 32751

EDUCATION & INSTRUCTION

LEARN computer technology—maintenance
training from the digital specialists. Free bro-
chure. INNOVATIVE HOME STUDY, Box 1046,
Indian Rock Beach, FL 33535

PASS FCC EXAMS /£

The Original FCC lests-Answers exam manual

1 2 3 a 5
6 7 8 9 10
1 12 13 1 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 3 35

PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER.

ravised multiple choice exams cover all areas
tested on the actual FCC exam. Plus —
Self-Study Ability Test. Proven! $12.95
postpald. Monayback Guarantee.

commanb ProDUCTIONS § *O. Box 26348 €
an

Radio Engineering Division Francisco, CA 94126

that prep. you at home for FCC First and
Second Class Radiotelephone licanses. Newly
/

ATTENTION:
ELECTRONIC T_ECHNICIAN‘S

Highly Effective Home study BSEE Dagree Pro-
gram tor Experienced Electronic Technicians

3 Our New Advanced Placement Program grants §

Credlt for previous Schooling & Professional Ex-
perience. Advance Rapidlyl Our 36th Year!
FREE DESCRIPTIVE LITERATURE!

Cook’s Institute of Electronics Engineering |
DESK 15, P.O. BOX 20345, JACKSON, MS 39209 §

www americanradiohietory com

1861 1SNONY

-~
©



Radio Shack-is America’s Parts Place”

No Minimum Order! No Waiting! Low Prices!

Low-Priced Precision TV RF Modulator Board 20-Range LCD Multimeter

ere-Wrapplng Tool ; x 2 71 95 -
IR T 7
Long-Life 595 -+ « 10-Meg Input
Steel Bit + Automatic
This balanced 42" all-metal tool speeds Zero-Adjust
wiring of IC projects. It strips, wraps, and & Polarity
unwraps :'30 gauge wire. Inclugeiand?asy- « Prewired RF Module 95
t t
Sreasyo o o coes e NendE ses - Ch.2or 3 Output
50-t. Accepts b&w or color video, 30-15,000 Hz
?(0 r(‘iauge Lol Gk 4B Spool audio. With instructions, labeled and drilled
W); Red 278-501 239 board, parts list, RF module and antenna
e Weh't 278-502 239 switch. PARTS EXTRA — all available at Radio
" Bue. | 278.803 | 239 Shack. 277122 ............. ..... .. 16.95
£ Shown built with recommended parts
Resistor Packs |Quad BiFET Op-Amp |[DPDT Switch Carry Case
(+)
"#""‘r—- 34% Off! Only ?25153 .

7 2919' 209 Easy-to-read 0.4"-tall liquid crystal display with
100-Piece 99 99 19 convenient low-battery and over-range indicators.
Assortments Each 13V/uS Slew Rate | Compact lever- Measures up to 500VAC in 4 ranges; 1000VDC

type with contacts Y ina ranges; 200 mA AC and DC currentin 3
Great buy— keep a pack on hand! | TLg4C. Low-noise JFET inputs. rated 6A at ranges each; 20 megohms resistance in 6 ranges.
The most asked for values. Internally compensated. + 18V 125VAC. Mounts Size: 6%x3%x 1% Leads and manual included.

2W-10%. 271-306 Pkg. 100/2.99 | supply. 14-pin DIP. in %s" hole. / Requires 9V battery or AC adapter. 22-198 .79.95
VaW-5%. 271-308 Pkg. 100/2.99 { 2761714 . .. . . ... .. . .. 2.99 | 275-259 Sale 2.09 AC Adapter. U.L. listed. 273-1431 . ... ... ... 4.95
6-Amp Triacs 1 card Connector Metal-Film Micronta®Precision

Lov 9Q¢ Was 3;5 - Capacitors Panel Meters

4 Low As
For lamp dimmers, heat ele- 40-Pin. Reusable insulation ¢
ment control, AC switching displacement-type mounts at ends or 95
and more. T0-220 cases. along length of ribbon cable. Compati-
f 200v. 276-1001 ...99¢ ble with many microcomputers. Each |
400V. 276-1000 . .. 119 276-1558 - Now 4.95 | 250WVDC. Aluminum deposEited . Each
. . N | mylar for ultra-low leakage. Epoxy
Micro Test Cllps Quad Timer IC dipped for stability. .
F Cat.No Each These top-quality meters allow
NEW' o i +haedd you to monitor critical circuits.
s 49 20 (~] .01 272-1051 39 Feature easy-to-read faces and

Pack 2 | h ; 047 | 272-1052 49 D'Arsonval movements for +5%

ackage o L Off! i 272-1053 | 59 accuracy, full scale. Require 17"
Insulated push-type—ideal for 22 272'1053 -6739 mounting hole.
testing components on | Reg. 2.49 Type 558. Four type £ 09 ABS 0-50 1A DC. 270-1751 ....8.95
crowded boards. One red, 99 555 tlmers ina single 10 272-1055 : 0-1 mA DC. 270-1752 .. ... 8.95

@ one black. | 1 16-pin D

270-370 . Pkg. of 2/1.49

M2 Sate 199 Mini Amp W|th Bu1|t-|n Speaker

12VDC Reed Relay 16K Hobby g
g — RAM Only
oniy §QE ) § |New Low ! 1195

Price!

DPST. Encapsulated !* ( Was 13.95 4116 Dynamic RAM.
type with PC pins. Contacts ﬂ

95 100% prime. Our
rated 0.5A at 125VAC. 1Vx 5 lowest price ever! » 200 mW Output
Yoexhs! 275-229 .. ... .99¢ 276-2505 . Now 5.95 .1 mV Sensitivity
i * 10 to 10,000 Hz
Voltage Regulator Mercury Switch Response

4 g_ﬁ NEW! 1 19 This compact, integrated-circuit amplifier with buit-in speaker is ideal
5 {

;  for use with a telephone pickup coil, a microphone or electric guitar.

; o : Use it as an intercom, the audio stage of a receiver project— or add a
8 Lrs?t}\-/’e Agjutséa1bl§ A 1Ta:Ictt;orac{g(s!esgractu%téssvl;sg cwoir:e probe and it becomes a handy signal tracer! Has volume control with
H g tout. T0p3 0. leads. Style may vary ' g on/off switch, " jacks for input and external speaker or earphone. 2Y2x
S T %99 1.2 to 37VDC | 275-027 119 3x1%" moided case. Requires one 9V battery. 277-1008 .. ... 11.95
T 5 B
'_
O R)
w @
i Start Your Next Project at The Shack* nad Io ’ haek
o
a A DIVISION OF TANDY CORPORATION - FORT WORTH, TEXAS 76102
é Retail prices may vary at individual stores and dealers OVER 8000 LOCATIONS WORLDWIDE
QO CIRCLE 45 ON FREE INFORMATION CARD

www americanradiohistorv com



’/'/ ziog COMPUTER SUPPORT CENTER (T L SR
STANDARD, SCHOTTKY & LOW
280-510/0 i Mz 22.45 M T400N 424 74 4N 21
z ZBOA-SI0/0 3 0 MH; 27.85 MICROPROCESSOR EPROM'S Taom 3 Taan 134 TSN e
80-CPU ~5MHz 6.95 Z80-510/1 ) MH; 22.45 CHIP SETS 7402N 24 74251N .76 74LS73N 32
IB0A-CPU 4 0'MH: 9.45 ZBOA-SI0/1 4 0 MH; 27.85 n 7403N 24 74250N 189 74LS7AN 32
80P SoMH 545 Z80SI0/2 oM 2245 BOISCPU 595  6A0OCPU 465 Cpgoz @»ﬁ\sms 7404N 24 72273N 199 74LSTSN .35
zggéTico _EMHz T:65 ZB0A-SI0/2 10 MHz 27.85 8039CPU  7.95 6802CPU 865 2K 1US . "ﬁ“ 7405N 24 74276N 98 74LSTEN 38
Donity oz 5.5 81SI0/8 2 5MHi16.85  B0B0ACPU 445 6808CPU 645  C2708 R s 475 | 7406N 36 74278N 2,38 74LS78N 29
EROTCaAl 2l NTL ST Z80ASI078EEA T MHEZ 15 8085CPU 645 6809 CPU 1995 1k sg450ns 3 7407N 36 74279 .69 74LS@IN 69
MOS MEMOR s g IR & 305 16K 45ONS Singie SV Suomy WoN 22 visn  es ziSeN
IES 8216 18 6845 2950  TMS2532 (T 1 Pin Out $29.95 [7412N 36 74351N 220 74LS9IN .89
MOS Static RAM's 8224 345 6850 2.65 32K {4096 x 8) 450 7413N -39 74365AN .58 74LS92N .48 |
Part No. Price B226 198 6852 265 C2732 (intet version} 518.75 | 74:4N .39 74366N 69 74LS93N 39
f 210135 1K (256 x ) 350NS 22 PIN 3.65 8228 4.98 32K (4096 x B) 450 ns 7416N 36 74367AN .58 74LS@5N .48
210225 K (IK x 1) 250NS 16 PIN 1.25 8251 495  6502CPU  7.45 7417N .36 74368AN .58 74LS96N 58
P2111-45 IK (256 x 4) 450NS 18 PIN 2.98 8253 745 6504 CPU 765 TMS2564 $140.00 1 7420N 29 74390N 36 74LS107N .36
P2112-35 IK {256 x 4} 350NS 18 PIN 2.65 8255 495  6505CPU  7.65 64K (8K x 8) 450 n 7422N 36, 74393N  1.29 74LS109N .36
2114L  Low Power 4K {1024 x 4) 300NS 3.45 8257 795 6520 5.72 7423N 36 74LS112N .36
2147 4K (4K x 1) 55NS 9.95 8259 785 6522 7.95 7425N .32 74S00N .36 74LS122N A48
2147 4K (4K x 1) 70NS 7.95 8279 32.;(5’ gggz 1085 16K STATIC AA 7426N 39 7a502N .gg 74|':§|23N &9
UART's . 1 10.95 M Special $22.95 | 7427N 32 74803N .38 74LS125N .4
AY5-1013A G ee 8755 32.00 TMM2016-3 16K (2K - 8) 300NS 7428N 42 74304N 44 TaLS126N 44
40 Knz Single SV Supply 18K MOS DYNAMIC RAM'S (16 PIN) 4300 o R N,
IK CMOS RAM FROM'S 4116-20 (200NS) 298 | 7433 39 74509N 59 7a(S136N 42
5101 1K (256 x 4) 450NS 22 PIN Low Power 3.45 745288 2.50 256 bit, 16 PIN 4116-30 (300NS) Ceramic Specnal 2.45 | 7437N .36 74S10N .48 74LS138N .48
4K CMOS RAM .9%4521??325129 ggg 12&6 f’é“p‘.ﬁ PIN 4K MOS DYNAMIC RAM'S 7438N gg 74S11N .:g ;:gegu ,'83
- 3 - i 744 - 18N . 145N B
£6504 4K (4K x 1) 550NS 18 PIN 110MW 6.45 93417/825126 3.45 1K 16 PIN JLac000s0 Sescial 265 mgz 44 ;45 5 .48 74L8147N 198
PES14 4K (1K x 4) 450NS 18 PIN 110MW  6.45 93446/7621 495 2K 16 PIN AKEK x 1)[300NS[22IPIN 7445N B4 74030N 36 7eIS1aBN 138
SHIFT REGISTERS 93436/7620 4.95 2K, 16 PIN 16K CMOS STATIC RAM Special | 7346N 84 74532N 64 74LS151N 42
14038 (TO-5) dualsi 2% 2.98 93453/7643 7.95 4K 18PIN 6116 16K (2K x 8) 150NS 16 PIN  $44.00 7447AN 65 74537N 89 74LS153N 35
1404A  (TO5) single. 1024 bt 308 93448/7641  8.45 4K 24 PIN 64K MOS DYNAMIC RAM 7450N 22 74838N 89 74LS155N .67
HTRPCIE e M b ggg?a/a/zsm ;3.95 4K, 24 PIN 4164 64K (54K x 1) 200NS 16 PIN $36.00 | 7451N 29 74330N 39 748156N .72
3342PC 64 bit 395 7i3478/7120 1904 K. 24 PIN 4164 64K (64K x 1) 150NS 16 PIN 548.00 | 72958 3o JSN s Tarsien
3347p i - : ; : 1
C 80 bit ECUAAW 3.45 828191/713&  7B.00 16K, 24 PIN 7472N 36 74585N 198 74L§160N .69
7473N .36 74586N 72 74LS161N .58
10410ADC/HM2106 7.95 ﬂM:&o‘AN-e a2 LINEAR LC.’s _m7a1cn-s h/ DUAL-IN-LINE \ 7474N 36 JaeDN 72 7alSieeN 2
256 x 1 bit fully decoded 15NS 16 pin LM307N-8 29 LM747CN-14 50 OW PROFILE 7475N 39 745114N 129 74(S163N .58
CLOCK CHIP LM308N-8 .88 XR2206CP  3.45 LM748CN-8 .39 L 1 7476N 38 745124N  2.56 74LS164N .58
MSM5832RS LM308CH -65 LM348N-14 .99 LM1458N-8 47 {.C. SOCKETS 7483AN 48 74S5132N  1.24 74LS165N 89
Microprocessor Real-ime Clock/Calendar 12.95 tmg?gsc :ig LM358N-8 62 tmueam-m L CONTACTS PRICE ;:ggQN 122 7:?;32 ;g ;Ztg:ggz :g;
. 49 LM555N-8 25 LM1489N-14 64 66 745134 ] .
f cMOS \ Lman(‘,H 1.03 LM556N-14 .52 LM1495CN-14 2.54 [ B8 PIN .07 ;:ggr:N gg 742\35»4 1.29 ;gtg:;gz g
LM311N-8 62 [M567CN-8 .84 LM1496CN-14 1.36 | 14 PIN 1" .32 748138N .96 ]
CD4001BE .18  CD4040BE .64 CD4108BE 1.69 LM318N-8 1.99 LM709CH 59 LM2211CN-14 275 16 PIN f a3 | 7491aN 42 74S139N 96 74LS175N .39
CD4002BE .18  CD4041BE 89 CD4510BE .58 | LM318CH 148 (M714CH  3.84 LM2240PC  1.95 | 18 PIN 17 | 7492AN /38 745140N .74 74LS18IN  1.98
CD4006BE .59  CD4042BE .54 CD4511BE .56 LM323K 4.65 LM723CH 94 LM308IDC 156 | oo PIN 19 | 7493AN .38 74S151N .99 74LS189N  4.45
CD4007BE .24  CDA4043BE .70 CD4512BE .72 LM324N 48 LM723CN-14 48 LM3403N-14 85 | 53 piy a1 | 749aan 68 745153N 96 74LS190N 72
CD4008BE .67 CD4DA4BE .48 CD4S14BE 1.68 | LM33ON 48 LM725CN-8 1.6 LM3524PC 285 | 55 by 93 [ 749AN 54 7asis7N 96 TALSIOIN .72
CD4009BE .39 CDA4046BE 96 CD45158E 1.54 NBT26N 1.28 (M733CN-14  1.36 LM3900ON a8 | 28BN 23 | 740N 59 745158N .96 74LS192N 64
CD4010BE .39 CD4047BE .69 CD4536BE .75 NBT28N 365 [M739CN-14 3.30 LM4136N-14 83 o 7497N 1.89 745161N  2.85 74LS193N .64
CD4011BE 18  CD4049BE .38 CD4519BE .52 SN76477NF  1.98 LM741CH 59 ULN2003AN  .Bas| ‘O F! e 33 ;ﬁgg: 138 ;:g:gg: 370 3Zt§182',1 .g;
CD4012BE .18  CD4050BE .32 CD4520BE .56 _< - - ]
CD4013BE .29 CD4051BE .79 CDA4522BE .78 ( OPTOELECTRONICS 4 BONUS OFFER 74107AN .44 745168N  4.45 74LS197N .88
CD4014BE 56  CDA4052BE .79 CD4526BE 1.25 ALL NEW 19811C MASTER 5] 09N 44 745169N  4.45 74LS22IN .89
CD401SBE .56  CD40SIBE .79 CDA4527BE 159 L.E.D. LAMPS Bi 74110N 45 745174N .96 74LS240N .89
i ; 52 : LED209 T-13 mm Red 0g | © Bigger and befter 74111N 5B 7451758 .96 74LS24IN 89
CD4016BE .32  CD4060BE .89 CD4528BE .72 | "En5Y 1113 mmGreen Yg | ® 150 manufacturers 74116N 120 745181 3.95 74LS242N 89
CD4017BE .54 CD4066BE 48 CD4531BE .84 191 « 3200 pages of technical Information 2ORASIBIN S |
CD4018BE .52 CD40B8BE .24 GCD4532BE g4 | LED212 T-13mm Yelow REY By o 7 74120N 125 745182N  1.69 74LS243N .89
CD4019BE 48  CD40GIBE 1B CD4SISBE . LED220 T-1% 5 mm Red iyl [laicientimastsrselectoniotides 74121N 4B 74S1B9N  4.45 74LS244N 89
S o CDIGSEE ae CDio3%BE 139 |leD222 T-1%5 mm Green 24| #50.0001C. devices listed {15,000 changes  § 74125N 52 745194N  1.68 74LS245N  1.65
CD4021BE 57 CD407IBE 24 CDass3BE 289 [LED224 T8 rmvelon, 16] . Naw dovalopmont systems and custom (C. | J41Z3N 48 P4S1oN  yEa 7aLSzeTN 78
| - : 74125N 48 745201N 585 74LS248N  1.09
CDs022BE 79 CDAOTEBE 19 COAOSoBE 28 IFND3S7 375 Common Cathode log]| S fegtections 74126AN 48 745225N 495 74LS249N .96
GDI02aBE 19 CRoTIRE 24 CDMSSOBE 155 | FND500 500" Common Cathode ign|| /ot iteclaanelyupdates 74128N 64 74S240N 2195 74LS251N .54
CD10258E '20 CD4076BE 54 CD4582BE t69 FDTDSM 500" Common Anode vgg 'N"%ou;s;?’rk with electronics, you can’t do ;:132“ 45 74S5241N 295 74LS253N .54
B i 1416 withou n 136! 52 748244N 2.95 74LS257N .56
4 I 4584BE .42
83385535 ‘f:g S&SZ?SE .123 28452532 ‘79 | 4 digit. 16 segment alphanumeric display 16 m "BONUS OFFER" with every purchase of the § 74141N -84 74506IN 119 74LS258N .56
CDA0S8BE 54 CD4082BE 18 CD4702BE 8.95 ISOLATORS 1981 IC Master receive the following data books: § 74142N  2.98 745253N  1.95 74LS259N 1.29
CD4029BE .69 CD4085BE .44 40097PC .72 |!LD74  Dual Opto Isolator 1500V 1.29 | AMBO100 — Full line condensed AMD 74143N 3.44 748257N  1.09 74LS260N .89
CD4030BE .38  CD4086BE 5 40098PC 72 |1Q74  Quad Optc Isolator 1500V 3.95 | H#BO100 — Hitacht full line 7414aN  3.44 745258N 109 74LS266N .36
CD4033BE 1.67  CD4093BE 40161PC  1.20 |LCT6  Dual Opto Isolator 1500V 1.29 } MMB0101 — Monolithic memories bipolar 74145N 67 745260N 198 74LS273N  1.19|
3455 244 CD4 40174PC 98 | MCT2  Opto Coupler 1500V .54 LS1 book Po 74147N 124 745274N 25.85 74LS275N 3.95
O s ;;g ADhazAG _'99 TiL111  Opto Coupler 1300V 34 | NEB0300 — NEC 1978 catalog 74148N 89 745275N 25.85 74LS279N .48
> < g\:gg Qsio isalaior 25000 54 $M8'0100k — PMI complete catalog TALSONE 2t TSN e ey
DIODES & RECTIFIERS 3 pto Isolator 1 v j otal pac age value 93.50 74153N .36 i L
36 743299N  5.85 74LS290N .72
1 AMP RECTIFIERS 3 AMP RECTIFIERS SCR 3 74154N 1.29 748373N  2.98 74LS293N 38 |
s and TRIAC's i-Fet OP AMPS ‘B8
INA00? 08 INADGG 07 ING401 18 INa4oe 33 ( oo E0K SimpatovTC220 TLoBICP 72 Low Power THIN g JaIN 395 relSmen %0
! . . - TIC44 .36 SCR 0.6 amp 30V TO-92 TLO62CP .99 Dual Low Power 741 ] y ;
IN4003 06 IN4007 .08 IN5402 17  IN5407 .25 59N 1.52 745412N 2,98 74LS320N 275
TiC47 .42 SCR 0.6 amp 200V TO-92 TLO64CN 1.95 Quad Low Power
IN4004 .06 IN5403 .19 IN5408 .26 TIC116B 97 SCR 8amp200VTO-220 oW aowe 74 160N .48 745471N  6.45 74LS32IN 395
IN3403 20 H amp TLO7ICP .54 Low Noise 74161AN .84 74S472N  8.45 74LS322N 495
TIC116D .99 SCR 8amp400VTQ-220 TLOG72CP .96 Dual Low Noise 74162N 64 748474N 9.65 74LS323N 4.95
SUPER SPECIAL TIC126B 109 SCR 12amp200VTQ-220 TLO74CN 1.89 Quad Low Noise 74163AN 64 745476N 595 74LS324N 250
IN250B 37 amp 200V $217 | TIC1260. 1.18  SCR 12empd00vVT0-220 TLOBICP 42 J-Fet Input 74164N 64 7 74lS318N 285
TIC216B 99  Triac 6amp200VTO-220 TLOB2CP 85 Dual J-Fet input 74165N 64 TALSOON .17 74LS352N  1.35
ZENER DIODES TIC216D 99 Trac 6amp400VTO-220 TLOBACN 1.59 Quad J-Fet Input 74168N 68 74LSOIN 17 74LS353N 165
IN472BA — IN4752A (1 walt) 14 | TIC226D 1.09 Triac 8amp3a00VTO-220 TL495CN 4.95 Switch. Voit. Reg. 25mA 74170N 1.98 74LS02N .22 74LS362N  9.95
IN4753A — IN4754A (1 watt) 28 TIC236D 1.39  Triac 12amp400VT0O-220  TL497ACN 2.98 Switch. Volt. Reg 500mA 74172N 4.95 74LS03N 22 74LS365N 52
IN746A — IN759A (400 mW) 0 | TIC246D 1.45  Triac 16amp400VT0-220 TL430CLP .69 Ady. Shunt Volt. Reg. 74173N 79 74LSD4N .22 74(S366N .52
IN5224B — IN52528 (400 mW) ‘11 | T1C2630 2125 Triac 25amp400VI0-220 TL431ICLP .78 Ad; Pos Volt. Reg. 7417aN 58 74l 05N 22 740S387N 33|
IN5336A - IN5378A (5 2N1595 89 SCR 1amp 50VTOS ] ) sk
(5 watt) 53\ 2 74175N 58 74[S0BN .17 74LS368N .52
I CTaN G e ES N6401  1.56  SCR 16amp 100V TO-220 74176N .76 74LS09N .24 74LS373N 1,25/
74178N 1.09 74LS1ON 19 74LS37aN 1.
148 o4 e TRANSISTORS N 77N V09 7ASIIN e 7ilSyeN es
N SIGNAL  POWER  T0-92 SMALL SIGNAL 7ALS0N TSELESIAN T 2t TSNS
7 PLAST]C POWER TRANSISTORS\ 2N404A 120 2N3DS5 56 2N3702.009 2N4402 079 2N5770 12 MPSAIS 12 | Zaiid 5 enel| BE 257 3L 878N 15799
TIP29A aNG97 29 2N3440 56 2N3704.099 2Na403 079 ONS7T71 13 MPSAd2 a6 [ 13188N 238 TALSIAN 39 TeLSoTon 109
TIP29B .33 TIP410 .59 TIP125 .72 2N706 .29 2N37711.29 2N3706.099 2N4410 15 @N5772 .14 MPSA43 .16 | .4(90N .68 74U521N .18 74(S39IN .98
TIP29C .39 TIP42A 57 TIP126 77 | oN1613 20 2N37721.29 2N3710.099 2N5087 12 PN2222A 089 MPSASE 12 74191N 68 74S26N .39 74LS395N 1.19
TIP30A .39 TiP42B 59 TIP127 .84 2N39 2N5088 .12 PN2369A 083 MPSA70 .14 74192N 68 74(S27N .29 7alSaa7N .37
TIP30B 42  TIP42C 64 Tipyap  1.4s | 2NI7I1 .20 2N37731.89 2N3904.069 SU0L0 37 PN2907A 089 MPSA92 14 | 74133N 64 74LSION .18
TIP30c 42 TIP11G 54 TIP141  1.64 | N1893 29 2NB133 56 2N3906.069 52508 14 PN3S65 .12 MPSA93 .12 74153N 64 741530 1B 74[S490N 1.89
! l N s M e o) E 1 . 64 7aLS32N .29 7aLS630N 85.00
TIP31A .38 TIP111 57 TIP142 1.96 |2 R R 2N5221 .14 PN3567 .12 MPSA14 .12 74195N 48 74LS37N 29 74LS669N .84
TIP3B 42 TIP112 64 TIP145 184 | oN2369A 22 2N65454.75 2N4123.075 2NS223 14 PN424S 12 MPS2925 12 74196N 78 74LS3BN .28 73LS670N 1.64
TIP3IC .45 TIP115 55 TIP146 198 | onoggs 24 2N3439 T8 ongq04 075 2NS5226 .14 PN5138 099 MPS2926 .12 74197N 72 74LSa2N M4
TIP32A 42 TIP116 59 TIP147 225 05A 39 2N60592.45 2N5227 .14 MPSA05 .12 MPS3391 .12 74198N 139 74LS47N .68
s ek b 33 12N2905A 39 5 %45 2N4125.075
TiP328 . P117 { TIP2955 E 2N2907A 19 N6055 1. 2N4126 075 2N5401 15 \ypgags 12 MPS3302 .12 74199N 1.39 74LS48N 99
\pgszc £ & Haoe Zg) INa053 2o DTS 3BS aa01 079 2NIS0 12 ypgagn Gy, MPS3AE3 12 Jne22IN 68 7alssiN 2
WPAIA - d . - - 2N5551 .14 o

MAIL ORDERS SHOULD BE SENT TO:

U.S.A. 133 Flanders Road, Westboro, Massachusetts, 01581
Telephone orders & inquiries (617) 366-0500

CANADA &FOREIGN 237Hymus Blvd., Pointe-Claire, (Mtl.), Quebec, Canada H3R-5C7

Foreign customers please remit payment on an international bank draft or inter-
national postal money order payable in U.S. dollars.

Prices-are in U.S. dollars. Minimum order $10:00
Add $3.00 to cover postage & handling VISA AND MASTERCARD ACCEPTED.
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RADIO-ELECTRONICS

[}
N

PLANS & KITS

BUILD a frequency standard as accurate as
WWV. Use to verify accuracy of your frequency
counter. Complete circuit $8.00. Send stamp for
kit information. DA PRODUCTS, PO Box 566,
Hampshire, IL 60140

N?Gfofgenerator. Build using ignition cm
Plans, PC artwork, $1.00. HOMEBREW ELEC-
TRONICS, Box 55311, Indianapolis, 46205

LOWEST prices electronic parts. Confiden.ti;
catalog free. KNAPP, 4750 96th St. N, St. Peters-
burg, FL 33708

MODULAR power supplies, relays, |IC, P-amps
and more. For catalog send $1.00 to: MICRO-
PROCESSOR CONTROL SPECIALISTS, 18 Roy-
al Lane, Londonderry, NH 03053

IT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95

contains
TEST &
EXPERI

Phone 415- 447 -3433

Write or Phone for FREE CATALOG. MENTER'S

Average 1 minute Saturday call is 21¢.
SCIENTIFIC INSTRUMENTS
DAGE BOX 1054R LIVERMORE. C&

EQUIP.

SAVE 90%. Build your own micro or minicomput-
er. Free details. DIGATEK CORPORATION, Suite
E, 2723 West Butler Drive, Phoenix, AZ 85021

DECODE Morse and RTTY signals off the air with
our Morse-A-Word or RTTY Reader. Morse-A-
Keyer keyboard also available. Quality kits or
factory wired. Call or write for details. MICRO-
CRAFT, Box 513R, Thiensville, Wl 53092 (414)
241-8144

PRINTED circuit boards from sketch or artwork.
Kit - projects. Free details. DANOCINTHS INC.,
Box 261, Westland, Ml 48185

ELECTRONIC
ORGAN KITS
3-4 Manuals

THEATER and CLASSICAL

Refundable Parts
Brochure $2.00  Catalog $1.50

Wourlitzer reproductions

> DEVTRONIX ORGANS, INC., Dept 60
6101 WAREHOUSE WAY, SACRAMENTO, CA 95826

AUDIO kits. Equalizer—twelve bands/channel
$100; 24, $225; noise reducer/expander, $110;
LED meter, $42; see R-E cover stories 5/78, 3/81,
2/80, or send stamp for catalog. S$S8S, 912R
Knobcone, Loveland, CO 80537

END adjacent channel interference on your TV
set. Unique device enables your ordinary set to
separate all channels completely. Makes new
programs available. Complete plans, $5.00. REL-
TRON, Box 921103-R2, Clevelnd, OH 44101

TELEVISION alignment—in minutes—while ob-
serving revolutionary pattern. Check RF, IF, video
instantly! So simple and inexpensive it's incredi-
ble. Complete plans—$8.00. Free details. E-Z
LINE, Box 2702R, Clearwater, FL 33517

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning Cutting, Rifle, Pistol.
Pocket. See in Dark—Shotgun Directional Mike—
Unscramblers —Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance, Detection, Elec-
trifying, Ultrasonic, CB, Auto and Mech. Devices, Hun-
dreds More—All New Plus INFO UNLTD PARTS SER-
VICE. Catalog $1. information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031

HIGHLY

PROFITABLE ON E'MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionats. ideal
home business. Write today for facts!
Post card will do. Barta-RE-P, Box 248,
Walnut Creek, CA 94597.

FREE catalog IC's semis, parts. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que, Canada H3C 1H8 US inquiries

PALOMAR—pride—exclusive repair facility.
Factory trained technicians—all work guaran-
teed. PALOMAR/PRIDE ELECTRONICS, 1320
Grand, San Marcos, CA 92069 (714) 744-0720

‘MICROWAVE television “downconverters” un-
der $50.00. High quality, easily assembled. Cata-
log: $2.00 (refundable). NDS, Box 12652-R, Dal-
las, 75225

UNIQUE electronic plans: 2.4 GHz microwave
downconverter system, $5.00. Telephone mem-
ory dialer, negative ion generator, $4.00 each.
All three sets, only $10.00! Parts, kits available.
Send SASE for more information. COLLINS
ELECTRONICS, Box 6424, San Bernardino, CA
92412

AUTOMOTIVE security, safety, and cor:/enience
circuits. 10 tested plans $2.00. ELA, Box 44334,
Cleveland, OH 44144

PORTABLE digital capacitor meter with 1% accu-
racy. Range—1 pf to 10,000 uf. Uses readily
available CMOS IC'S. Build for under $25.00!
Etched PCB and plans—$12.95. Calibration
components included. DRISCOLL ELECTRON-
1CS, 57 Scofield Ave., Bridgeport, CT 06605

ORDER No. 171AE047

[&{®] Rroute on.
61-8700.

MICROWAVE television education manual! New
publicatuon explores concepts, antennas,
downconverters: $16.25. Information package
on microwave and other exciting television
products: $2.00. ABEX, P.O. Box 26601-RM, San
Francisco, CA 94126

CABLE TV converters and equipment, micro-
wave -antennas and downconverters. Plans and
parts. Build or buy. For information send $2.00.
C&D COMPANY, PO Box 21, Jenison, M| 49428

SUPER microwave TV downconverter complete
assembled system, ready to hook up. $159.95 PC
board set with plans $25.00. HOBBI SHACK, P.O.
Box 235, Jersey City, NJ 07303

ELECTRONIC catalog. Over 4,500 items. Parts &
components. Everything needed by the hobbyist
or technician. $2.00 postage & handling, refunda-
ble with first $15.00 order. (Foreign 24 00 U.S.
funds). T&M ELECTRONICS, 472 East Main
Street, Patchogue, NY 11772 (516) 289-2520

CB RADIO

GET more CB channels and rangel Frequency
expanders, boosters, speech processors, inter-
ference filters, VOX, how-to books, plans. Cata-
log $2. CB CITY, Box 31500RE, Phoenix, AZ
85046

WRITE FOR

7\ McGEE'S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tol: 1(816) 842 5092

WANTED

MIRROR in the lid, spinning disc, and other pre-
1946 television sets wanted. Call collect: (203)
521-5280

DO you have a new idea! And wish to market it!
Write to NEW ENGLAND ELECTRONICS R&D
DISTRIBUTORS, P.O. Box 9587, Providence, RI
02940. We will research it and advise you. Send
$5.00 for postage and handling.

CABLE TV EQUIPMENT

100 brand new Philips cable TV converters/VCR
programmers. $3560 (US funds). Prepaid to your
door. Sample $48. BIRNBOM, 3655 Ridgewood,
Suite 103, Montreal, Canada H3V 1B4 (phone
514-739-0614) USA Inquiries

FOR SALE

EPROMS 2732 Fujitsu prime 450ns single 5V
supply. $17.50. SABADIA EXPORT CORP. Box
16969, Temple Terrace, FL 33687. Telex 803712

CURIPUTER MLA]

RKET C]

CNTER

COMPUTER MARKET CENTER ADVERTISING RATES 1” by 1 column (1 5/8") $55.00. 1 1/2" by 1 column
(15/8") $82.50. 2" by 1 column (1 5/8") $110.00. All ads must be prepaid. Send order and remittances to Com-
puter Market Center, Radio-Electronics Magazine, 200 Park Avenue South, New York, New York, 10003.

Address telephone inquiries to 212-777-6400. Frequency rates are available.

TEXAS

USED COMPUTER TERMINALS,
PRINTERS, MODEMS, SUR-
PLUS ELECTRONIC PARTS.
CATALOG $1.00
RONDURE COMPANY
THE COMPUTER ROOM
2522 BUTLER STREET
DALLAS, TEXAS 75235

(214) 630-4621

Thanks to you,
it works.
for all of us.

United Way

ARIZONA CANADA MASSACHUSETTS
SAVE 90% DYNAMIC INFORMATION THIS
Build your own computer. TECHNOLOGIES LTD. 'S, ?]n'ydonz
Free Details. Complete Cata- P.O. BOX 6553 STN.A. gf ﬁnsrzls
log $1.00 Refundable. DIGA- SAINT JOHN, N.B., CANADA s
TEK CORPORATION, Suite E2L 4R9 (506) 642-4260 —— ey values...
20D, 2723 West Butier Drive, TERMINALS, PRINTERS, Radio Shack's Get your
Phx AZ 85021. MICROCOMPUTERS Modei I11 16K « $859  FREE
) SOFTWARE. TOLL FREE CATA'LUG
1-800-343-8124  100ay!
Dept. R
CALIFORNIA WISCONSIN com 2454 Great Road
= Littleton, MA
FREET INFOPAK Tor sman CONVERT 6502 MICRO TO A Us ;.
computer users mailed twice a PROGRAMMABLE CONTROL-

Ke_aar‘ We sell and broker all
inds of SMALL COMPUTER
SOFTWARE from S-100 to
TRS-80. SOFTWARE REVIEW,
704 Solano Ave., Albany, CA
94706 (415) 527-7730.

LER MAX. 32 EVENTS POSSI-
BLE 80 PG SOFTWARE/HARD-
WARE MANUAL 20.00, SPECS
1.00 HUNTER TECHNICAL
SERV. P.O. BOX 359, ELM
GROVE, WI 53122

Take stock in America.
Buy U.S. Savings Bonds.

www americanradiohistorv com
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New from

POWER AMPLIFIER
MODULES

B0 and 120 watt power amplifier modules utifizing the
iatesy technotoglcal advance in audio . .. the MOSFET.
They provide faster stew sate and complete absence of
crossover distortion. They are immune fo thermal
rinaway, increasing long term reliability and efiminating
ine need for complicated protection circultry which can
edd digtortion. Gan operate into complex loads without
ditticulty.

ke all !.P power amplitiers, tha new MOSFETS are ful-
iy-encapsyiated to built-Inheatsinks, require no external
parts, nead only FIVE CONNECTIONS, and are war-
lanted for FIVE YEARS.
PERFORMANCE SPECIFICATIONS: |

Frequency response — 15 Hz — 100 KHz (-3 db). THD
(Typicai at 1 KH2) — 0.006%. M (60 Hz and 7 KHz
sinewave, 4:1 «atio) — ,006%. $/N Ratlo (DIN standard)
— 100 db. Slew rate — 20 V/uS. Rise time — 3 uS. Input
sensitivity/impedance — 500 MV/100k ohm. Output Im-
pedance — 4 ohms to infinity. Damping factor — 400.

WOS120 00 watt MOSFET Power Amplitier

BRORTSTS . T i e e $ 78.85
MOS200 120 watt MOSFET Power Amplifier

L R < $128.85
HYBRID * Bulitin heatsinks
POWER * 5 connections

¢ 5 year wamanty!
* Protected clrcultry

« No external pants
required

‘PERFORMANCE SPECIFICATIONS:

Frequency response — 15 Hz — 50 KHz {—3 db). THD
{Typical at 1 KHz) —0.01% IM Distortion — 0.006%. SIN
‘ratto  — 100 db. Slew rate — 15V/uS. Rise time — 5 uS.
input sensitivity/impedance: 500 Mv/100 Kohms. Damp-
ing factor — 400. Power rated into 8 ohms (except
HY400 rated Into 4 ohms).

AMPS

HY30(15wattsRMS) ..................... $25.95
IHY S 30Iwatte MOy . R $29.85
HY120{80 watts RMS) . ... ... ... ....... ... 59.95
HVEZOU(I20WEIS) . ovomi oo s e s T B 78.95
HY4D0 (240 watts RMS) . ................. ..., 99.85
FP4S0 “Bridges” 2HY400s ................... 20.00
for 480 watts RMS at 8 ohms.
RACK MOUNT CABINET $49.65

Now avallable for MOSFETS, HY 120, 200, or 400. Back
paneis are pre-cut for 2 amp modules. Power supply
mounts Inside chassls. Screened face-plate (19" x 5")

PreAmplifiers Sy

| HY88 Stereo \e m"&sﬁ.
e $48.95 v ol
$25.95 Wamasassen

Inputs for RIAA phono, tape with monitor, tuner, aux-
{Hary and microphone; full tone control circuitry. In-
creglltﬂe performance: Response DC to 100 KHz,
distortion 0.05%, S/N 90 db. Output to 4.5 V RMS. Sup-
plied with edge connectors. Compact. Reliable. inter-
nal voltage regulation — use from 15 to 50 V safely!

Power Supply Units

Circuit boards with all components plus TOROIDAL
transformers (except PSU30 and 36). Toroidals are half
the size and welght of conventional transformers; and
are quieter and more efficient. Note: HY6 and HY6E6
can also be powered from any supply.

PSUBD (£25V)tor1or2HY50 ............. . $33.80
PSUBO (x£35Vifor1HY120................ .. 51.00
PSUTO (x35V)for1or2HY120..............684.00
PSUTE = 45V)fortor2MOS120........... .. 64.00
PSUSD (£45Vifor1HY200.................. 65.50
PSUSS (x45V)for1 MOS200 .. ............ .. 72.00
PSU180 (£ 45V) for 1 HY4000r 2HY200 . ... .. 89.50-
PSUIBS (2 55V)for10r2MOS200 . ......... .. 95.00
PSUM (£20V)for1or2HY30 ... ... ... .. .. 33.60
PSU30 (x15V)for 12HY60r6 HYE6 .. ...... .. 22.85 *
81308 TD"E Electronics
901 Fubmann Bivd., ('_’,';‘;;‘ggg;s";
Butfato, New York, 14203. G or
Mastercard

Maii Orders: Check (Certified), or Money
Orders. No C.0.D.’s. Please add 5% shipping,

CIRCLE READER SERVICE FOR CATALOG
CIRCLE 37 ON FREE INFORMATION CARD

RF power transistors—tubes-—special parts for
“ham” linears. MRF454 $17.00, MRF455A
$14.00, 8950 $9.00, 6LF6 $5.50, catalog and
cross-reference help available. COD—Visa/MC.
WESTCOM 1320 Grand, San Marcos, CA 92069.
(714) 744-0728

BREADBOARD one EXP300 power supply
switches. L.E.D. indicators assembled $58.50.
$2.50 S&H. R-E ELECTRONICS, 11002 Hammer-
ly 32, Houston, TX 77043

NOSTALGIA crystal radio. Expertly handcrafted.
Traditional style. Assembled and tested. Write for
information. BOB RYAN, P.O. Box 3039, Ana-
heim, CA 92803

SCANNER monitor accessories-—kits and facto-
ry assembled. Free catalog. CAPRL ELECTRON-
ICS, Route 1R, Canon, GA 30520

END adjacent channel interference on your TV
set. Unique device enables your ordinary set to
separate all channels completely. Makes new
programs available. Complete plans, $5.00. REL-
TRON, Box 91103-R1, Cleveiand, OH 44101

RECONDITIONED test equipment. $1.00 for cat-
alog—JAMES WALTER TEST EQUIPMENT,
2697 Nickel, San Pablo, CA 94806

2150 me—gahertz downconverters $99.95 up, as-
sembled. Details for SASE. GW ELECTRONICS,
POB 688, Greenwood, IN 46142

FREE speaker catalog! Woofers, mids, tweeters,
hardware, crossovers, grille cloth, plans, Kits,
information, much more. Discount prices. UNI-
VERSAL SOUND, Dept. RE, 2253 Ringling Blvd.,
Sarasota, FL 33577, (813) 953-5363

| BLAZING NEW TRAILS IN
ELECTRONICSSINCE 1949 |

A P

TELEPHONE or office bugged? Latest detection
equipment finds out fast. Free literature. CLIF-
TON, Box 220-M, Miami, FL 33168

oY a
“082\. RS T st Ty

[WR

. W Q.- WO og if. res: % Cat.
(det Y ‘%&e‘ g _00 s 0\‘\(&'&\3' Q\g’ﬁa \_“\)éh Galit.residents add 6% for sales tax. Cataiog
1S ?\800 \Qn (,‘ee '3 ' N Simple Simon Electronic Kits
\ %0 ea/\l\g‘\' i %“a‘p:\.‘- o) 2 \\O‘g)‘ 11850 S, Havétah;lgoe Bivd
. Hawthorne, Cal 250
Q 0‘69‘" 0(\8‘* k\\\c S X BO*?_ N QQ& 9 %\3‘\) Visa-Mastercharge OK. Telephone 213-675-3347

MICROWAVE receiver for MDS TV complete and
ready to install. 24 db gain; $250. ALEX, (215)
568-4264

SAVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
ICS, Box 82-F, Skokie, IL 60077

RESISTORS "W, 2W 5% carbon films 3¢ ea. No
minimums. 1% metal films. Send for details. Bulk
pricing available. JR INDUSTRIES, 5834-C Swan-
creek, Toledo, OH 43614

COMPLETE line of microwave television con-
verters and accessories to suit your needs. Con-
verters have a one year warranty backed by a 3
year reputation. Call or write for complete specifi-
cations and pricing. Dealer inquiries invited.
TRITON MARKETING, 1933 Rockaway Parkway,
Brooklyn, NY 11236 (212) 531-9004

DOWN converter power supplies 7-14V DC 50mA
$29.95 assembled and tested, plus $3.00 postage
and handling. MDS downconverter repairs
$29.95 includes parts. Send diagram and re-
quired frequency, plus $3.00 postage and han-
dling. MRF 901-$2.59 each, chip caps 470pF 35¢
each, HP5802-2835 sub., for MA-4882 micro-
wave diodes $1.50 each. Minimum order $10.00.
Send money order or bank check to: NEW
ENGLAND ELECTRONICS R&D DISTRIBU-
TORS, P.O. Box 9587, Providence, Rl 02940

PICTURE tube rebuilding equipment— we sell
and buy new and used equipment. Free training.
ATOL TELEVISION, 6425 Irving Park, Chicago, IL
60634, Phone 312-545-6667

FREE! Discount electronics catalog. Over 4% mil-

lion satisfied customers! Low low prices on IC's,

LED's, readouts, computer peripherals, audio

components, solar products and much much

311orf(.) POLY PAKS, Box 942 REC, Lynnfield, MA
9

QUALITY ELECTRONIC PARTS
AT WHOLESALE PRICES

ELECTRONIC dealers & hobbyists! Send name &
address for *'free catalog’ & be placed on mailing
list for monthly specials. Free technical assis-
tance available with order. ROBERT MILLER,
Dept. RE 2, Box 391, Bay Station, Brooklyn, NY
11235

SIMPLE SIMON
PART KITS

Zn SPECIAL FOR JULY!!
| MITSUM UHP TUNER
OVER STOCKED
REG. 534:95
SALE PRICE $19.95

(OFFER EXPIRES JULY 31, 81
FREQ. AANGE UHF 470V, 89MHz
CHANNELS 1483 OUTPUT CHAN 3

Varactor UHF tuner, model UES-ASS5F $19.95
Printed circuit board, pre-drilled $18.95
PCB potentiometer, 1-20K, 1-K & 5-10K (7 pes) $5.95
FR35:SW Resistor kit: 1/4W: 5% carbon film (32 pcs) $4.95
Power transtormer: pri.-117VAC. sec -24VAC
250mA $6.95
Panel-mount potentiometers & knobs: 1-1K B-taper
8 1-10K w/sw $595
$S14-SW {C's (7 pes). diodes (4 ea.), requlators (2 ea.) & heat
sink (1 ea) $29.95
CE9-SW  Electrolytic capacitor kit {9 ea.} $595
CC33-SW  Ceramic disc capacitors: 50 WV (33 pcs) $7.95
C1-8wW Variable ceramic trimmer capacitors 5%5 pF
(6 pcs) $5.95
L4-SW Coil kit: 2 ea. 18sH. 1 ea. 224H inductances pre:
wound and'1 ea. T37-12 lerrite torold .core with 6 ft.
#26 wire $5.00
IC sockets: tin inlay. soldertail, 5 ea: 8-pin & 2 ea
14-pin $1.95
Speaker & enciosure with pre-punched backboard
§14.95

2. 1ICS-SwW
. SR-SW

MISC Miscelianeous kit Includes hardware, §-32 & 8-32
crews bolts, wire. ant. terminais, DPOT switch
fuseholder. etc. $9.95
When ordering all items 1 thru 14 total price is $139.95
e

e

Yagi antenna: 7 element, 756 Channels 42 54
11.5 dB gain $9.95

CoAX 75@coax cable: RG/53U—11¢ per toot

Coax connectors: 30¢ ea

Special UHF 75-300R2matching transtormer $1.45
A-1 Indoor VHF-UHF antenna amplifier 300§ in-out
13 dB gain $1995

Min, order amount Is $19.95, add 10% shipping &
handling. Over $40 add 5% shipping & handling
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MICROPROCESSOR SUPPORT 1.C.’S

WE GUARANTEE FACTORY PRIME PARTS

We are going to become the largest supplier of prime NEC 16Kx1 DYNAMIC RAM 200 N.S.

microprocessor support |.C.’S. We guarantee thatour 1.C."S | These are prime 4116’s from one of the best
are purchased from manufacturer authorized distributors. MOS RAM manufacturers in the world.

This is the only way to deliver prime parts at the lowest .

possible prices. Our committment is to offer the best price 4116 200ns
and the fastest delivery to our customer. We give many 8 for $25.00 32 for 96.00
thanks to our valued customers who have helped us grow.

8080A CPU 495 | 2708 EPROM 1Kx8 4.50 NEC 1Kx4 STATIC RAM 250 N.S.

8085A CPU 8.95 2716 EPROM 2Kx8 7.00 These are prime low power static ram’s NEC
8086 CPU 9995 | 2732 EPROM 4Kx8 19.00 | for the finest in MOS MEMORY.

8088 CPU 4495 | 4118 STATIC 1Kx8 15.00 2114L 250ns

Z-80 CPU 6.70 4164 200ns 64Kx1 Call 8 for $25.00 32 for $96.00
Z-80A CPU 7.25 Z80B CPU 21.00

Z80-P10 6.00f 8755 . 4050 ! o 74C925 . 74L8107 74Ls5244
Z80A-P10 7.10} 4000 o 4051 . . 74LS00 : 74LS109 . 74L5245
Z80-CTC 6.00] 4001 3 4052 . . 74LS01 L 74LS8112 o 7418247
Z8OACTC 7.1C] 4002 : 4053 . . 74LS02 : 7418122 . 7415248
Z80-DMA  18.50§ 4006 . 4055 . o 74LS03 : 74LS123 . 74LS249
Z80A-DMA 22.50} 4007 . 4056 . . 74LS04 . 74LS125 . 74L5251
Z80-S10/0 18.50| 4008 a 4059 . . 74LS05 : 74L8126 . 74LS253
Z80A-510/0 22.50] 4009 d 4060 . . 74LS08 L 74L8132 . 74L5257
Z80-510/1 18.50; 4010 . 4066 : . 74LS09 5 74L5136 D 7415258
Z80A-510/1 22.50f 4011 . 4068 : o 74LS10 : 74LS138 D 74LS259
Z80-s10/2 18.50} 4012 . 4069 3 a 74L811 5 74LS139 d 74LS260
Z80A-510/222.504 4013 . 4070 : o 74LS812 L 74L5145 o 74LS261
3205 3.95 4014 . 4071 3 . 74LS13 . 74L8148 . 7418266
3242 10.00 4015 . 4072 : o 74LS14 . 74LS151 . 74L8273
8155 11.25 4016 . 4073 3 o 74LS815 : 74LS153 . 74L8275
8185 29.95 4017 A 4075 . . 74LS20 . 74LS8155 . 74L8279
8185-2 39.95 4018 A 4076 . 3 74LS821 : 74LS156 o 7415283
8202 45.00 4019 . 4078 ) . 741822 . 74L8157 g 74LS290
8205 3.95 4020 . 4081 : . 74LS26 L 74LS158 o 74L5293
8212 2.00 4021 . 4082 ! 5 741827 : 74LS160 74LS295
8214 3.95 4022 . 4085 . . 74LS28 : 74L5161 . 74LS5298
8216 1.85 4023 5 4086 ! . 74LS30 L 74LS8162 D 7418324
8224 265 4024 a 4093 ! . 74LS32 .39 74LS163 . 74LS347
8226 1.85 4025 . 4099 . . 74LS37 L 74L5164 o 74L5348
8228 5.00 4026 . 4104 . . 74LS38 : 74L8165 o 74183562
8238 5.45 4027 . 4501 . g’ 74L842 L 7415166 d 74LS353
8243 4.65 4028 d 4502 d o 74L847 . 74LS8170 o 74LS363
8251A 65.65 4029 4503 : o 74L548 5 74L8173 d 74L5365
8253 9.85 4030 . 4505 . d 7415851 L 74L8174 J 74L5366
8255A . 4031 . 4506 3 . 74LS54 L 74LS8175 . 7418367
B8255A-5 . 4032 . 4507 . . 741855 : 74L5181 . 74LS368
8257 . 4033 . 4508 . . 74LS73 . 74LS190 . 7418373
8257-5 . 4034 . 4510 . . 74LS74 . 74L8191 . 74L8374
8259A o 4035 . 4511 . . 74LS75 l 7415192 . 7418375
8271 . 4037 - 4512 o . 74LS76 . 74L8193 g 7418377
8275 . 4040 . 4514 . . 74LS78 . 74L8194 . 7418385
8279 d 4041 . 4515 . . 74L583 . 7418195 o 74L8386
8279-5 . 4042 3 4516 . . 74LS85 . 74L8196 d 7418390
8282 . 4043 . 4519 . . 741586 ! 74L8197 . 74L5393
8283 . 4044 . 4520 . . 74L890 : 7418221 . 7418395
8284 . 4046 o 4522 ! . 74L892 : 74LS240 . 7415399
8286 o 4047 . 4526 . . 74L593 L 7418241 . 7415424
8287 . 4048 o 4527 . . 74LS95 . 74L5242 o 7415668
8288 . 4049 d 4528 3 o 74L596 : 7415243 . 74LS670
8289

ORDERS SHOULD BE SENT TO: HANLEY ENGINEERING

P.O. Box 21432 Seattle, Washington 98111 RETAIL STORE

Telephone Orders & Inquiries (206) 453-0792 1644 116th NORTHEAST
Minimum Order $10.00 Add $3.0C Shipping BELLEVUE, WASHINGTON 98005 >
o)
[
w
FOR THE FINEST IN MICROPROCESSOR SUPPORT I.C.’S 0
o]
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RADIO-ELECTRONICS

-]
=]

L ] L | Vacuum Vise INTERSIL
7400 riy \ f Part No. Function Price
_— S 5 1 el @ :ac‘;“m'baﬁd lightduty § oesiet CMOS Preclsion Timer 14.95
Sze00 £2 sl E : i ise fordsmal compone! TM5EV/KIt*  Stopwatch Chip, XTL 2.9
SNIOIN .20 35 | SNMISIN 69 IP/IC INSERTION TOOL and assemblies. ABS con- ¥ yypccp| 3% Digit A/D (LCD Drive) 16.%
SNHeN] BT NN [ RSNan] e DIP/IC INSERTION T00 struction. 1% jaws. 14" § 3106 v/kit*  IC, Clrcult Board, Display W5
SNMMN 2 | SNM®N  m | SniiseN 89 WITH PIN STRAIGHTENER fravel, Can be permanent: | noiceL 3% Diglt A/D {LED Drive) 15.9
T SN x| an B el e e e b
SNMEN .35 SNZ40N 50 | SNMIGAN .89 3 5 i y
N | = SNT4N 99 | SNIalesN 89 VV-1,. . $3.49} e 3% Diglt A/D LED Dis. HLD. 175
SN7408N 2 SN748IN 69 SNT416EN 1.6 12011DR Low Battery Voit Indicator 2.5
SNT7A9N » SN7485N 89 SNIIEIN .79 T2061PG CMOS LED Stopwatch/Timer 12.95
i i ! = 728EV/KIt*  Stopwatch Chip, XTL 19.%
SNMION .55 SNT4BN (3% | SNIION 195 . .
7206CJPE Tone Generator 5.15
st [ W1 srigtencll 2 SRSt Sl l | = W'fe_WfaPP'“g TARCEV/KIts Tons Generator Chip, XTL 338
SNTIIN 40 | SNMOIN 59 | SNIIMN 99 m-m m = Kit WK-2 e e Gl o e
SN74IN 69 SNM9ZN .45 SNTAIZSN .89 feap=cuntepLaD, g
SN7GI6N 2 | SNMIIN 45 | SNIIEN 9 dinsercs both 14 and 18 pin packages. Contains WSU-30 wrap toal, 50 ;g::‘:\ e oscads Counter e
SNMIIN .2 | SNMMN .63 | SNTIIIN .1 | Narrow profite permits work on close- feet of Kynar 30 AWG white | 200 08 A s e T G e
SNJ2N .3 SNISN .69 | SN21N 149 1 ly spaced items, Pin straightener built o 50| pisces each pra®t i nped unc: P 8
SNM2IN 2 SNTA%N 9 SN74180N 1 | into handle, st PO TRISEV/KIt* 4 Func. Stopwatch Chip, XTL 19.95
j y 3 Por N 2 - wirein 17,27 3" and 4" lengths, | 72164101 8-Digit Univ, Counter C.A, 32.00
SNHUZN 45 SNJHOTN 300 | SNMIBIN 2.5 uncimn i« ‘ %
T o WS SNHIN 9 | INSI4TE 1416 pin $3.49 :mpped 1 both ends. 7216C 101 8-Digit Frea. Counter C.A. 2.9
SN74ZN » SN74104 89 SNTAIBAN  2.49 MOS-1418 14 16 pin CMOS safe 7.95 ,_._ 7216D1P1 8-Diglt Freq. Counter C.C. 2195
SNTAEN » SN74105 89 SN418SN 2,49 MOS-2428 24 28 pin CMOS safe 7.95 WK-2 $12 95 72171J1 4-Digiht LED Up/Down Counter 12.95
e B S T SNIINN 125 [ MOS40 3640 pum CMOS safe 7.95 TL 7218C 11 8-Digit Univ. LED Drive 10.%
: ; . 72241PL LCO 44 Dight Up Counter DRI 1125
SNMBN .9 | SNMION 3B SNMBIN 1.5
] P——e| 1226 A1 L 8-Digit Univ. Counter 3.9
SNION 25 | SNMLEN 195 | SNMIRN .8 :ib DISCRETE LEDS ﬂp: ; JZBAEV/KIt* § Function Counter Chip, XTL 1.5
SNHEN B | SNILING B g SNHIN o8 6 VOLT MINI LAMP 124010€ CMOS BIn Prog. Timer/Counter 4.9
SNT437TN -5 SN712 55 SNTALUN .89 XC556R 200" red 5/81 MVS50 085" red 6/31  INCANDESCENT - T24210A CMOS Divide-by-25 RC Timer 2.05
SNMZBN 40 | SNTAIZSN 59 | SNIAI9SN .69 | XCS556G .20 green  4/31 | XC29R .125"red /51 72501 JE CMOS BCD Prog. Timer/Counter  6.00
SNMBN 25 SNIAIZZN .49 SNTAI6N .89 XC5%Y 200" yellow 4751 XC29G |15 green  4/31 | 800-147 Clear w/5"1eacs 8/81] 72018 A S e e
SNON 20 | SNMIBN @ SNHIOIN .89 XC556C 200" clear 4781 XC209Y |15 yellow 4/31 | 80620 Redw/10"jeacs 9/S1| 120100 CMOS 555 Timer (8 pin) v |
SNIMIN .89 SNMIRN .75 SNI4ISSN 1.4 XC22R 200" red 5/81 XCS%R .185'" rect s/51 75561PD CMOS 5% Timer (14 pin) 220
SN7MN 59 | SNMIBN .75 | SNZAI®N  1.e XC2G 200" green  4/$1 | XC52%6G (185" green  4/81 ﬂjﬂk‘ﬂ-—cm — L;——-D ——= 1 JllBCPA CMOS Op Amp Comparator SMV 2.5
SN7443N 110 SN74IN - .99 SN74ZIN - 1.25 XC22Y 200" yellow 4/31 XC526Y 185" yellow 4/$1 Wow. ¢ " 76128CPA CMOS Op Amp Ext. Cmvr.  SMV 235
gz;‘“: l.;g :s;:}:m g»g 2:;:2;: 1.2 MVIOB 170" red 4781 XC5%6C .185" clear 4781 | RL-2 . $ 39 ea. ov 3/$1 00 76218CPA CMOS Dual Op Amp Comp. SMV 3.9
1445 . . 8
7631CCPE CMOS Trl Op Amp Comp.  10MV 5.3
SNT446N 3 SNMIUN 349 SN74279N .79 C.A. —Common Anode D|SPLAY LEDS c-c.— common cathoae 7641CCPD CMOS Quad Op Amp Comp. 10MV 7,50
SNeian o | SNion 1% | SNrmin e b Tyee Polarity Ht Price | Type Polarlty Ht Price §), B2ECPD  CMOS Quad Op Amp Comp. 1oMV 750
o d B 7660CPA Voltage Converter
SNI4SON .20 | SNZAMBN 129 | SN425N 395 MAN1  C.A.—red 210 29 | DLGSO?  C.A.—green 500 1.2 | 818CCPO Wavsform Generator 4.9
SNHMSIN 20 | SNI4ISON 125 SNMBSN .69 MAN2  5x7 D.M.—red 300 495 DL C.C.—red 300 LS 8048CCPE Monolithic Logarithmlic A 2160
SNTSIN .20 | SNAISIN .69 SNJEN 69 MAN 3 as 3 | oLy C.A.—red 30 LS B69CCQ 200pm Band- GAP Volt Ret. Diode 2.50
SN745N 20 SNTIS2N - 69 SNTA%IN 69 MAN 52 300 1S 500 1.49 g{ ggiA\ xo:: :::/:zglg‘::g: %—g
SNHS9A .5 SNRISSN .79 SN74%EN .69 MAN 54 X1z 600 1.2 Jingicators 2 ed
SN766ON 20 | SNMISAN 1.2 SNI4ION 149 AN 71 . 60 149
SNION .29 SNZISSN .79 | SNMIIN 149 MAN 72 g l.g 4 Lag | 7A€ £ ,“:9574(: 159 s 12
MAN 7 J d 1.49 ' y 74C204 2.5
74500 : 7418 %5192 L MANS  C.A.—yellow 0049 19 | 7acoe 3 e b e 2.4
] LS9 T Jacsis h MAN 84 C CamyeLiow) 00 .99 149 1 nCl0 ¥ 74C154 3.95 e 25
740803 740593 % #LS1 ) A2 E1DRSC) 35 el I ey B | s 115
74LS04 7458 9 MUsleT 1 AN EF C AsSoranae)+ 1| CI00Q & .99 994 R % | 74C18) 160 | Mcsn 10.95
4L 5 TALS% 1l 7LS2) 1 MAN 3640  C.C.—orange -300 -9 3 udan 139 7C162 149 74C912 10.95
74LS08 7415107 K 4Ls40 L MAN 410 C.A.—orange A0 ® 99 | 74cas 1% | 7acles 169 74Ca15 169
LS00 745109 a AL S241 195 MAN 6610 C.A.—orange—DD 560 .99 9 | 14 s 4C164 1159 2ITH 10.95
B ;:t B 4 8 H MAN 663 C.A. oranget 1 .560 99 150 | MCH b T4CiT3 1.3 Moz 5.49
i q MAN 6640 C.C.—orange—DD .560 99 150 | 74CBS 1% 74C174 13 g3 s.18
nuLS12 X 14US11a i HMLUS244 158 74C86 9 ne1n I3 | “Cas 750
740513 781 i 74105245 2 : %60 .99 L5 4 ces 695 1C1%2 169 74C52% 7.50
nLsl 5 Heslm nisw 1 eop g L1 b oraceo 12 | ucig 169 | 80C% el
L . E d 22.00 | 74C93 1.9 74 3 8oce? .79
20 e - e ! %0 .99 5082-7302  Ax7sol. dlg. LHD 600  22.00 e =) e
74t5& 4L i 74:: 253 560 9 5082-7304 Overnge. char. {t1) .600 19.95 LHO002CN  6.85 LM7GH 79
ez . ¥ | e 300 125 | anzs Photo XsistorOpto-isol. 99 | LmiocLH 4.50 LINEAR LMIGICN 89
740257 Print3e] ; PratsH DLOX7  C.A.—orange 300 125 LIT Photo Xsistor Opto-tsal. .69 | LMUCLR 47 LM3OT-S 125 | LMISN 49
nisa x uLsie i HSE DLGS00  C.C.—green 500 125 | MOCXI0  Optically Isol.Triac Driver 1.25 | LH0070-OH 6.05 LM340T-12 1.5 | LMIION »
L J L TLONCP .M LM3OT-IS  1.25 | LMILN ;]
e s SR i e SOCKETS RECEPTACLES | Tionce 1.3 LMM:'P,-S s tmgz/ l.gg
g - - g B} TLOMCN  2.49 LM34IP-12 .75 H oL
U537 WUsis L 7405283 vENTBGE, S k !
LS8 4 14US 156 s 74 K il ! LHO0B2CD 3560 LMMIPIS .75 | LMIBN 119
7S L5157 d oot : TeSt =’ oc ets ‘ o) tiosce 1as LM342P-s 69 | LMAMICN .36
4US42 T4LS158 d 74CS298 1 TLOBCN  2.19 LM32P-12 69 | MCIMISCG 3.00
74U 547 L5160 L. 74LS352 i _ ZERO INSERTION FORCE LHO04CO  3.80 LM3M2P-i5 .69 | LMMIN/H .79
741 548 1 74L.516] 1 74L.5353 L. # Nickel Boron Plating | « Nickel Boron Plating
i LM300H 9 LMMSN 125 | LMMN/H .59
74549 1 74L.5162 1 741_S¥%5 *= G.F. PSF Plastic Body | « G.F. PSF Piastic Body an! LM30ICN/H .35 LM3IS0K 5.75 LMI0I4N 2.5
sy Tisie I8 a3l # For testing IC's * Wire Wrap Contacts LM30ZH L% LF3SIN 60 | LMION 195
LS k nisles  Lm | nSEs PartNo. Pins Price | PartNo. Pins Price | PartNo. Pins Price | PartNo. Pi ngu 1.2 u:iggm }?g tmggru l.g
LS L o L 2143139 lapln 5.9 9.95 214-3597 14 pin” 9.75 | 22-35% 22 pin 12.9% | U H 2 L 3 d
aUST 4 HLUS169 19 L5374 5163320 16 pin .45 975 | 3lo350: 1 pin 995 | 224359 24 bin 1578 | LMITCN/H as LFI%N 110 | (MUEN 1.2
LSS ! 7L 2.49 74LS378 218-3341 18 pin  7.95 11.9 218-3554 18 pIn 10.95 | 228-3598 28 pin 13.95 | LM30BCN/H 1.00 LM358N 1.00 LMI96N 1.5
;:t ;g : ;:t ﬁ 1-33 ;:t ER 220-3342 20 pin_ 8.95 12.95 220-35¢5 20 pin 11.95 | 240-3599 40 pin 15.95 § | m3oeH 1.95 LM3SSN LM LMISSEV 17
& i 5 LMK 125 LMION 449 | LMIBON 295
;:t ﬁ 1; Lt ﬁ 2,32 ;at 2%3 LOW PROFILE SOLDERTAIL LM3I0CN 175 LM373N 3.2 LMISTING 3.5
;:t ’gg ; ;:“: o }'g g}t 3§ {TIN) SOCKETS STANDARD (TIN) tmg:;:/CNz'zg tmi&m f? tm{:‘:: ﬁg
R IE— 50100 124 %49 sol00 | LM3ITMP 15 LM3SIN 195 | Lm20eT  1.49
Ja500 £3 748 nsas 8 pin LP 17 .16 15 14 pin ST o s o | wT L LM32N 1R | LMmsme  2.08
14502 50 S284 14 pin LP 20 19 18 B 5 5 2 f evak ases LM3GN 19 | LmsiP 2.5
74503 50 | msie 249 | 7ses1 16 pin LP S 21 » o 5 i o | emuscn/H L LM3%N-3 129 | Cmassep-l 2.5
74504 55 745133 55 745253 18 pin LP ¥ 28 21 2 pin ST © s s LM319N 195 LM38IN 145 LM3IBN  2.95
74506 55 745134 69 745257 20 pin LP 3 32 30 2 pin 5T % B a1 LM320K5 135 LM38IN 135 LM3%00N 69
74508 S0 | 74513 L13 uS258 22 pin LP 3 3% 3 G pinoT ¥ 53 Cis | LMoz L LM392N 69 | LM30SCN 125
7508 -50 745136 L7 745260 24 pin LP 38 .37 .36 2 pin 5T 19 ot e LM320K-15 135 LF398N 4.00 LM30IN 115
74310 -50 745138 1.3 745280 28 pin LP 45 a4 .43 - 3 LM320T5 1.5 LM3%9H 5.00 LM39I4N  3.95
7511 .50 745139 1.3 145287 3% pin LP .60 .59 .58 WIRE WRAP SOCKETS | LM0T-12 125 TL®ICN 4.9 LMBISN 3,95
b nasis 50 745140 115 45288 40 pin LP 63 62 61 MI0T-IS 125 TL®6CP LTS | CMBIGN 395
pin L L 15
74520 .50 ;42}2 }i 75373 (GOLD) LEVEL #3 LM323K5  5.95 NESI0A 6.00 RCAI%BN 1.2
71452 50 4 . 745374 | ¥ LM324N .9 NES2A 4.95 RC4ISING  3.95
74530 50 745187 1.35 45387 SOLDERTAIL (GOLD]) ! e e Ol Loz 68 NES3IIH 3.95 RCAIMTK  5.95
74532 55 745158 135 745471 STANDARD B pin Ww -59 - LM3UN 395 NESIBH 6.00 RCAIBTK  5.49
14538 69 74S160 1.85 145472 R =0 oots 10 pin WwW -69 -63 LM34Z 1.2 NES40H 6.00 KBa428 4.25
74540 55 745174 1.59 745473 B TR Con 2 14 pin W - -3 LM3XSZ 1.40 NES#4N 4.95 KB4429 5.95
74551 .50 usSI™ 159 T4S4T4 8 pin SG .38 35 .31 16 pin Ww .85 77 LM3%Z 175 NESS0A 1.30 LM4500A 12
74564 50 | 7esiss 485 | 785475 2195 | MpinsG ] 45 a1 18 pin Ww 99 -%0 LMIIT 195 NESSSY » ICLBONB 4.9
74565 .50 745194 195 145570 7.95 16 pin SG .54 49 .44 Wpin WW - L19 1.08 LMIIMP LIS LMSS6N 9 LMINEON 1.2
74574 .79 745195 1.95 745571 7.9 18 ptn SG .59 53 A8 2 pin WW 1.4 1.35 LM338K 6.95 NESS4N 3.9 LM13600N 1.8
74586 79 745196 3.95 748572 19.95 2 pin SG - -5 -69 pinww LY 1% LMIBN .99 LMS65N 125 75138N 1%
1s112 el 745240 2.95 745573 19.95 % pInSG 110 1.00 -%0 8B pin WW 169 153 LM34OKS L3S LMS66CN 195 75450N 89
ns113 B | msa1 295 745940 315 | ¥pinsG 1565 1.40 1.%6 %pinWW 219 LMMOK-12 1,35 LM%Y 125 msch »
745114 b 745242 125 745941 315 § 4pinSG 175 158 148 WpinWW 2.9 ? 09 LM340K-15 1,35 NESHON  4.95 .8
CADIOH 107 = CA8N 375
Tum 1 |CALINEART S 12 [1/4 WATT RESISTOR ASSORTMENTS - 5%| CAPACITOR CORNER
CAIH 3.5 CA3IH 1.3
CANIH 248 | SAIMGOM 1B | cason 12 10 Ohm 12 0hm 15 Ohm 18 Ohm 22 Ohm 50 VOLT CERAMIC DISC CAPACITORS
CA3039H 135 382N 200 | CA3IGOH 125 ASST.1  5ea.  270nm 330hm 39 Ohm 470hm 5% 0nm  S0pes.  $1.95 Value 19 108 1006 ) Vaiue -9 10-99 100¥
e i sz e AN 68 Ohm 82 Ohm 100 Ohm 120 Ohm 150 Ohm oo oI o (1T SR Ja
: : : ASST.2  Sea. 180 Ohm 220 Ohm 270 Ohm 330 Ohm B0 Onm  SO0pes.  $1.95 Jpt @06 s | ot w o e
€ DA000 ES) CD 4098 249 470 Ohm 560 Ohm 680 Ohm 820 Ohm 1K _ 2% bt 08 'os 5| oE : 07 6
CD4001 % | CD—-CMOS | co4so 5 b ASST.3  S5ea. 12K 15K LEK 22K 20K 50pcs.  $1.95 | dopr 08 . | L2 e
€ D400z -3 C Das07 -39 B - SRR G T — . 100 VOLT MVLAR FILM CAPACITORS
C D4006 119 CDagsI 1.49 CDAs08 395 33K 3K 47K 56K 6EK 0imt
€D#o7 % | coaon % | coslo 13 | ASST.4 Sea. 82k 1k Ik 15k 18k S0pes.  $1.95 | Qg 12 ol oy E T
C D409 49 | C D443 89 | cpasil 13— K 2K 3K BR TR — ATt 12 ho o7 | dme 2
€ D4010 49 | CDaom 89 | coasi2 1.49 m . m
c ool 3 | Coass  1m | Cosie  3es | ASST-5  Sea SR o] s2 Dl JUOKC sopcs. $1.95 #20% DIPPED TANTALUMS (Solid) CAPACITORS
CDaol2 5 C D407 250 | CD4sls 2.95 10K 180K 220K 270K 33K
CD40l3 49 CDans 135 CD4sle 1.49 ASST.6  Sea. 0K 470K 560K 680K 820K s0pes.  $1.95 22@\/ g 33: §§%§ :, -?g
CD40l4 138 | CD4s9 49 | cpesig 1.7 == _————— T i il 3 ©
CD401s 119 | CD4so 69 | Coasto 89 ) TN B8 DA ] o, BP0 $1.9 '3/55 ) i Y 8 56
20‘8}“ 1'?3 cmg i 5 1 12 ASST.7 Sea.  27M  33M  39M  4IM  56M 50pcs. 1.95 :“ggv ::ﬁ -“ i s 32 B
o017 i CD4 25 | CDasx 119 i .
Cosols o | cowes 1 | cows 1 | _ASST.8R ncludes Resistor Assts. 1-7 {350 pes.) $10.95 ea. | 'WKY AL UMINOM ELECTROL YTIC CAPACITORS
Chim  uh | D x| SDEm 3% [$10.00 Min. Order - U.S. Funds Only Spec Shasts — 25¢ Axial 195 100499 500+ Radial
CDac2l 13 | Cpaso 149 | Cbassz 1195 | Calif. Residents Add 6% Saies Tax Send 52¢ Postage for your N IR e
CD402 119 C DAk .78 C D466 279 ! Postage—Add 5% plus$1 insurance FREE 1981 JAMECO CATALOG }§ 3.3/50v 7oas 1.0/16V
CD4a23 2 | cDaoss 39 | CD4s&s 2.49 PHONE L5y a8 5l | Lo/sv
CD402e .9 | cD4osg 45 | CDasgs 75 10725V 8005 | sV
CD4azs 23 | cD4on 55 cD41z 1.95 ORDERS 1020V 49 6 12 | 4776V
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Nanonal suctor Clock Modules

12vDC
AUTOMOTIVE/
INSTRUMENT
CLOCK
APPLICATIONS:
* in-dash sutociocks
* After-market auto/
RV clock
® Aircraft-marine clks.
* 12VDC oper. instru.
® Portable/battery
powared Instrumnts.
Features:Bright 0.3 green display. Internal crystal time-
base. £ 0.5 sec./day accur. Auto.display brightness control
logic. Oisplay color filterable to blue, blue-green, green &

yellow. Complete—just add switches and lens.

MA 1003 Module .............$16.95
CLOCK MODULES

MA1023 .7 Low Cost Digltal LED Clock Module 8.95

MA1026 .7" Dig. LED Aljarm Clock/Thermometer 18 95

MAS5036 .3°° Low Cost Digital LED Clock/Timer

MA1002 .5 LED Dlsplay Dig. Clock & Xformer 9 95
TRANSFORMERS

102-P20 Xformer for MA1023 Clock Modules 3.49

102-P22 Xformer for MA1026 Clock Modules 3.49

102-P20 Xformer for MA5036 Clock Modules  3.49

MICROPROCESSOR COMPONENTS

8 OHM SPEAKER
2%" — 8 Ohm — .25 watt
$1.25¢a. 2/$1.95¢a. 10/$7.95a.

BATTERY HOLDER
® Holds 2 ea. C cells

® Aluminum Case

® 5" jeads

$ .45 each

10/83.95

BATTERY
HOLDER
® Holds 4 ea. C cells
® Plastic case

® 9" leads
$.49ea 10/$4.25

82721

EPROM Erasing Lamp

» Erases 2708, 2716, 1702A, 5203Q, 5204Q, etc.
. Ernns up to 4 chips within 20 minutes.
exposure di of one inch.
. Spacul ive foam liner elimi static build-up.
e Built-In safety lock to prevent UV exposure.
s Compact — only 7-5/8" x 2-7/8"" x 2"
« Complete with holding tray for 4 chips.

UVS-TIE............ $79.95

~—— 8080A/8080A SUPPORT DEVICES DATA ACQUISITION {CONTINUED)
INSI0A cPU .50 ADCOMICCN 8-Bit A/D Converter {§-Ch. Muiti.) 5.
oranz +8It Inoul/OuIput 1% | Apcaiccn r(16-Ch, Myitly 1096
orgal Prionity interrupt Controt 395 | DACIOLCN lero. Comp. (0.06% ] 13.98
DP2i6 8i-Oirectionn! Bus Oriver 3.4 DACIOMLCN 10-Bit O/A Conv. Micro. Comp. (0.20%} 8.9
oPt Clack Generslor/Deiver 3% | DACIZOLCN  10-84tD/A Con (0.06% Lin.} 14
OP226 8us Oriver 34 DACIH2LEN 10-Bit D/A Con (0.20% Lin.) 5.9
OPAS System Controllar/Bus Oriver LR OQACIZRLCN 12-B D/A Converter {0.2% Lin.) 9.9%
[elo V2] System Conzrolier 5.9% COMIN 8 Channel Multiniexer 519
INSE43 1/0O Expandur tor 43 Serles 9.9 AY-5-1013 WK BAUD UART 5.98
IN5a280 Asyncnronaus Comm. Etement 153 M'S
OPRS1 Prog. Comm. 1/0 {USART) 1% { no 24xi Statlc Lo
oPes3 Prog. interval Timer 495 10Mx] Oynemic K
DPE255 Prog, Paripireral 1/0 {PP1) 9.9 2101 (8101) 26x4 Static 1.9
DPex7? Prog. OMA Contral 1995 2 104x} Statie s
oPaz Prog. Interruol Cantrol 1% | nig 10241 Statlc 195
oPa Prog. CRY Cantrofler 8.9 | 20 oy 24x4 Static Tos
oPe219 Prog. Keybosra/Olsplsy intertece 1995 | 21 P6hxd Static MOS s
P Octat Bur Aeceiver 5% | 2c 1024x8 Stalic 45008 5%
oPun System Timing Elamant 895 | gL 16244 Static #0ns Low Power 6.3
0Pt 381t BI-Olrections! Recelver 395 | 21343 1024x4 Stalic 300ns re
OoFx? #-BIt BI-Olrextional Receiver 39 | L3 104x4 Statlc 300ns Low Powar 1.9
DPs 4-Bit BI-Directional Recatvai 3% amn 16,384x]1 Oy namic %0ns (Rouse markad) 4.9
416N (UPDA16) 16K Dynamic 250ns (MM
6800/6800 SUPPORT DEVICES ) e g ol 5
MC60 Py wss | mmaiary «0%x1 Fast Tons 19.9%
MCE02CP  MPU with Clack and RAM 189 | sion M6x4 Statlc 7.9
MCHI0API 1283 Static RAM 495 | Mm%l 1024x] Oynamic Fully Decoded 9
e Portpharal Iater, Adast (MCS62) 743 | amsx: 2Kx1 Oynamic £
mcs Priority Intrrrupt Conteallor 109 | mms2s0/210: 40%x1 Dynamic s
MCEXLS 1024x3-BIt ROM |MCEAX-H) .9 MMS290N 2 (lllb) 16K Dynamic 150ns (WPDAIEC-3) 5.25
MCo850 Comm. Adaptar 695 | nemszon.3, 8K Oyn. X003 (lowar va of MME0T)  4.95
mCes2 Syrentanoe SariajDatslAdenter | (695] | MimTIRAR/| | CRarBOeisnras o oester %
MC6860 0600005 Oigital MODEM 1095 | UPDAl/MKRT 4K Oynamic l6-pln %
MC6862 2400ps Mody latar 2.5 | TMSWU4SNL 4K Static %
MCEM0A Quad 3-5tate Bus. Trans., (MCET26} 2.2 | TMmsion 1024x4 Statlc 1%
——MICROPROECESSOR CHIPS PROMS/EPROMS
200 (MOC)  CPU (MKIBIN} (2MH2) 1% | oA 2K UV Erasapie PROM 59
20A (001} CPU (MKXMIN4) (sMHz) 159 | 20 IK EPROM 595
copi? cPU 1.9 | Tmsz 16K EPROM (5V, *5V, +12v) 199
%50 MPU 16.95 | 2716intet (2516} T 16K EPROM (Single +5V} 1098
10M2901ADC CPU—+-8it Llice {Com, Temp.Grade) 19.9 | 2732intet{2532)TI 12K EPROM 19.95
MCS802  MPU w/Clock (68K Bytes Memory) 1195 | 775 8K EPROM (450n3) (Single ~5V) 79
INSROBN MPU—§ BIt {§MH2) 16.95 | 5200 204 PROM 4.5
INSH®NSE  CPU—Sql.Chin8-BIt (1bytes RAM] 19% | 2523(14S188)  12x8 PROM (Open Collactori %
INSIMNS  CPU (256 Bytes RAM) 295 | a2sis 0% Bipolar PROM 9.9
INSWON  CPU—64 Bytes RAM 2.9 | @S1(4S20)  B2xb Te)-State Bipotar PROM %
INSIOTIN  CPU w/Basic Micro interpreter 8% | wsus K PROM 2.9
Paoss cPU 19.95 AOM'S
ENS2900 CPU—16-BIL 8.5 | BI2140) Charactor Generatar {Upper Case)  9.95
TMS$H00JL  MPU—E-BIt 9.9 | Z13(221) Character Generator {Lowar Case)  9.%
s SHIFT REGISTERS —{ BN Character Generator 109
MMS0OH Dual & B4 Dynamic 0 | Mmszon 2048-Bit Read Only Mamory 195
MMSIH  Dual 50-8it Dynamic s NMOS READ ONLY MEMORIES
MMS06H Duat 100-Bit Static S0 MCMEBTI0P 128x9x7? ASCII Shifted w/Greek 1350
MMSIOH  Ouat 64-8It Accurmulator 0 | MCMESTIOP 120x8x7 Matn Symbol & Pictures 1350
MM 1402 Z6-8it Oynamic 1% MCMEETS0F 128x9x7 Alpha, Control Char. Gen. 150
Mms013 \2e-Blt D Lss MICROPROCESSOR MANUALS ——|
MMSOIEH  500/512-Blt Cynamic 8 | mezeo User Manual 750
PANMSARN [ Octall® a1t 3% | m-copimez User Manual 7.9
MMOBN  Octal 80-811 9% | maoss0 P P 500
2504V{1404A) 1024-Blt Dymamic p2 )
1N Hax 32 Bit Stetic 49 [ SPECIAL FUNCTION
B2V Dual 12-Bit Static 295 | OSHACN Oual MOS Clack Orlver (SMZ) 350
v S12-8H Oynamic . | DsmECN Duat MOS Clock Orivar (sMZ) 195
a8V 10M-Bit Dyramic FX ) INSITTIN-1 Fioppy Olsc Controlier %
v Ouas 26-Bit Statlc 295 | INSEBIN Communication Chip 19.9%
XAV Dual 50 BIL Static 4.00 | MMSIIETN Microprocessor Real Time Clock 895
»9V Cua) 240-9it Static 4.00 MMSBI74N Microprocessor Compatiole Clock 1n.ss
A1N Quad 0-Bit Static 295 | CoPaN Micsocontrolier with 64 Olgit RAM  §.9%
3uiPc Fifo (Dual ©) 6% and Olrect LED Ortve
cOPsmMN Microcontzollar with 64-Oigit RAM 7.4
—————DATA ACQUISITION & Dlrect LED Orlve w/N Buss Int.
AF-1CN Universal Aztive Fliter 2.5% 595 | COP4RON 22-S09.VAC Fluor. Orivar (20-pin pkg.) 1.2
AFi21-iC) Touch Tone Low Pass F wes oL
AF122-1C) Touch Tone Low 9.9 AY. 541wTELEP:|c3‘NEE/KEv80¢RD CHIPS
LMXSAH Syper Gain Dp Amp 1.00 Ay‘;m Rnu utton Teiephone Dialer 1498
MMz Current Source Lo : eertory Olaley (2
AY-59500 CMOS Clock Genaratar s
LMsZ turd Transducer L& AY-52% K
LE3%N put Op Amp 1io ayboarg Encoder (58 keys) 10.%
LF 9IN Hotd Ampiltiers 295 HO0185-5 Keyboard Encoder (16 keys) 1.9
Cvi9eH 6.Coma, Prac. Ret. (soamicn 4.9 | 19522 eusosiaiEacoas: (ilkevs) 22
ADCOIMLCN 3-81t A/D Canvy . prs prSesdiEcodsriitheys) el
DACRELCN 3.8 O/A Com ooty 270 | Mmszison Pusn Buttan Pulse Olsler 795
" MMSTHEIN 9%6/144-K ey Serlal Keyboard Encoder  §.95

POWER CORD SALE

84281 —
1.9 10-99 1000 — < ==
30 25 r——— e )
6281

P Contrac- 13 FL Block =107 9T 3

AC and DC Wall Transformers

Udeal Yo use with clacky.

i ower supplies or

Tye of AC or

Part No. Input Price
AC 250 117V/60Hz 12 VAC 260mA 3.956
AC 500 117V/60Hz 12 VAC BOOmA $4.95
AC1000 117V/60Hz 12 VAC 1 amp $5.95
AC1700 117V/60Hz 9 VAC 1.7 amp $6.95
DV 8200 117V/60Hz 9 VDC 200mA $3.25
DC 300 120V/60Hz 9 VDC 500mA $3.96

WA Lo I

0B25P D-Subministure Plug . . . . . . . $2.95
DB25S D-Subminiature Sockat . . . . . $3.50
DB51226 Cover for DB25P/S . . . . . . . . $1.75
22/44SE P.C. Edge {22/44 Pin) . . . . .. $2.95
uGss/u BNCPlug .. .. ......... $1.79
uG8s9/uU BNCJack . ... ... oo . 83.79
uG175/u UHF Adapter . . . . . ... .. $ 48
S0239 UHF Panel Recp. . . . . . .. .. $1.29
pPL258 UHF Adapter . . . ... ..... $1.60
PL259 UHFPlug . . ... ........ $1.60
UG260/U BNCPlug . . ........... $1.79
UG1094/U BNC Bulkhaad Racp ...... $1.29

TRS-80
16K Conversion Kit

Expand your 4K TRS-80 System to 16K.

Kit comes complete with:
% 8 aa. MM5290 (UPD416/4116) 16K Dyn. Rams {*NS}
* Documentation for Conversion

TRS-16K2 -150ns
TRS-16K4 -2s0ns

JOYSTICKS

L : -
LY 1ot ‘ --
' 1
JS-BK 5K Linear TaperPots . . ... .. ... $6.25
JS-100K 100K Linear Taper Pots . . . . . ... $4.95
Jvc-ao 40K |2} Video Controller in case . . . $5.95

ELECTRONIC TOY MOTORS

[ o
=

lo;-nn"
Vaohage
[Lis=ee 8 Bner “_"'IE
= ]
DAY CELL| 1560 | 30 IB_'.'

% [ozw

TYricAL CHARRTTERSTICE
1 WG LoA AT MAXIMUM EFFICIENCY. SMALL
Cumnl Curront | Toraue | Outo 7| TORaUE

k=T
A AW o:mr i
090 | 0260 | 1.30 s7n] 097
1 L

9370.0. x MABUCHI RE280 $.99 each .

1201 Length

. .10/$7.50 . . . 100/$50.00

GLOBAL

SPECIALTIES

Quick Test
Sockets
& Bus Strips

*Bright .300 ht. comm. cath-
ode display

* Uses MM5314 clock chip

*Switches for hours, minutes
and hold modes

® Hrs. easily viewable to 20 ft.

*Simulated walnut case

*115 VAC operstion

® 12 or 24 hr. operation

¢In¢l. ail components, case &
wall transformer

eSlze 6% x 3-1/8" x 1%"

JE701.............$19.95

6-Digit
ClockKit

JE215 Adjustable
Dual Power Supply

General Description: The JE215 is a Dual Power
Supply with independent adjustable positive and nega-
tive output voltages. A separate adjustment for each
of the supplies provides the user unlimited applications
for IC current voltage requirements. The supply can
also be used as a general all-purpose vsriable power

supply. FEATURES:

* Adjustable reguiated power supplies,
pos. snd neg. 1.2VDC w0 15VDC.

*'Power Qutput {eech supply
5VDC @ 500mA, 10VDC ® 750mA,
12VDC @ 500mA, end
15VDC @ 175mA.,

* Two, 3-terminal adj. IC reguiators
with thermal overioad protection.

* Hest sink reguiator cooling

* LED “on” Indicator

® Printed Board Construction

.

.

120VAC input
Size: 3-1/2"w x 5-1/16""L x 2"'H

JE215 Adj. Dual Power Supply Kit (asshown) . . $24.95

Modat
EXP4B
EXP300
EXP]Z_E
EXP350
EXPB00
EXPES0

EXPERIMENTOR
SOCKETS

Canter 5 Tie Point Bus
Length Channel  Terminals Strips Prics
60" ) a0 $ 475
60" 3 s 2600 si2o0
18" 37 2210 2200 $ 350
38" 3T G030 240 $ 675
B0° 24 B 34470 26800 5145
36" 247 & 4530 2040 $875

T ses

arses

aramn

o478

atazs
aras

ars

Wow T Unn

Lwogh ahae  man Poeat

orsss 65 ez b s
orsee 65 62 20 3%
Qam s st s s
aran 50" 18 s250
Grns w38 0 sl
Grss 4 L 12 5210
ats  2¢ 2 % s4s
otz 1y 2 g
arss 14 % s
atis 1 g L 3T

JE610 ASCII
Encoded Keyboard Kit

The JEG10 ASCII Keyboard Klt cen pe Intertaced Into
most sny computer system. The kit comes complete
with an Industrisl grade keyboard switch assembly
(62-keys), IC’s, sockets, connector, electronic compo-
nents snd a double-sided printed wirlng board. The
keyboard assembly requires +5V @ 150mA and —12V
@ 10 mA for operstion. Features: 60 keys generate the
126 charscters, upper and lower case ASCII set. Fully
buffered. Two user-define keys provided for custom
apptications. Caps lock for upper-case-only atpha charac-
tars. Utllizas a 2376 {40-pIn} encoder read-only memory
chip. Outputs dlrectly compatible with TTL/DTL or
MOS loglc arrays. Eesy interfacing with a 16-pin dip or
18-pin adge connector, Slze: 3%"H x 14%" W x 8%'D

{After assembled

JE610/DTE'AK as pictured above), . . $124.95
JEB10 Kit £ &hotnonts tho casere .. $ 79.95
K62 s2-Kay Keybosrd {(Keyboard only) . . .3 34.95

{Picture not shown but similar in constructian to lbove)

\JEZOO Reg. Power Supply Kit [SVOC, 1amp) .

JE205 Adapter Brd. (to JE200) +5, $9 & £12V. S'IZ 95
JE210 Var. Pwr, Sply. Kit, 5-15V0C, to 1.5smp. $19.95

8/81

$10.00 Min. Order —
Calif. Residents Add 6% Sales Tax
Postage — Add 5% plus $1 Insurance

JAREES

U.S. Funds Only

MAIL ORDER ELECTRONICS —

Spec Sheets — 25¢
Send 52¢ Postage for your
FREE 1981 JAMECO CATALOG

PHONE
ORDERS
WELCOME
{415) 592-8097

WORLDWIDE

1355 SHOREWAY ROAD, BELMONT, CA 94002
PRICES SUBJECT TO CHANGE

FULL 8-BIT
LATCHED OUTPUT

for JE610 ASCH KEYBOARD KIT b;lt/
19-KEY KEYBOARD

hexadecimasl diglts produced from sequential key entries

vided for user operations with one having a bistable

Features: Full 8-bit iatched output for mlcroprocessor

9 LED readouts to verify entrles. Easy interfacing with

DTE-AK (case onty — 3urxirwixsn0y$ 49.95
Provides-12vDC from incoming5VDC . . ¥
-
i'...l.‘
to aliow dlrect programming for 8 bit microprocessor
output auailable. The outputs are latched and monitored
use. Three user-define keys with one belng Dlstable
standard 16-pin IC connector. Only +5VDC required

{K‘\Vg% JE212 — Negative 12VDC Adapter Board Kit
JE6OO

The JEGOC Encoder Keyboard Kit provides two separate

or B-bit mamary circuits. Three sdditional keys are pro-

with 9 LED readouts. Also Inclu8ed isa key entry strobe.

operation. Debounce circuit provided for all 19 keys.

for operation. Size: 3%"'H x 8% "W x 8%"'D

JE600/DTE-HK Syituieaapove) ... $99.95
JEB0O Kit bc8oare & Empnts. (no case) .. $59.95
K19 19-Key Keyboard {Keyboard only) . .. . $14.95

DTE-HK (case only — 3% Hxsu"wxsn"0) $44.95,
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LOW COST PARTS

KEY SWITCH | A-B SWITCH
S.P.S.T. &= 75 OHMs @
RATED 4 AMPS g YO 75 OHMS
125 VOLTS I $3.50 EA. &
$3.50 EA. ¥
D.PDT. CENTER 4PDT PRINTED
MINI TOGGLE CIRCUIT 12VDC
4 14 pin style &
/ ON-OFF~ON 3 amp contacts r\
§ RATED 5 AWPS P Mount B
- ,,' 120 VOLTS B
E!ﬂ $2.00 EACH $275 64 4
po 440/220 TO 110 VOLT g
/4 PHONE JACK| transrormer

MOLDED PLASTIC
NO SWITCH
10 FOR $1.00
100 FOR $9.00
500 FOR $ 40.00
1000 FOR $70 00

'RANSFORMER

SOLA # HTIBZIOO §
X Rated 100 VA

440 or 220 volts @
to 140 volts

120 volt
primaries

6 VOLTS at150 mA  §$1.25
12 V.C.T.at 500mA $2.50
16.5 V. at 3 AMPS  $6.50

4PDT RELAY

+ 14pinstyle
+3ampcontacts

24 voltd.c. or

120 volt .¢. €0
* Used but tully tested
$1.70 EACH
specily coil voltage
LARGE QUANTITIES AVAILABLE

SOCKETS FOR RELAY 50¢ each

SEND FOR FREE CATALOG!

12 VOLT D.C.
ALARM BELL
— bright red color
\|deal tor alarms

6 in. dia. bell

$15.00
COMPUTER GRADE
CAPACITORS  new
1,700mfd ooy
"isovoc 52,00 § 3
21/2"01a X 4 344" |
6,400mftd p 3
60 VDC 52, 50

13/8%0ia X4 1j2*
11,500mfd 18 VDC$1.50
13/8%01a X 3 1/8" icn
22,000mfd 15 vDC $2. 50
2" o X 2 1/2” e
52,000mfd 15 VDC $3., oo
2"0ia X 8 112" i A

e e
CLAMPS YD FIT CAPACITORS 50¢ ea

FLASHERLED
Litronix FRL-4403

diftused red led with built
inflashingunit T % package

putse rate 3hz v 20 ma
- G ——
21or$1.70 X

loud ring

$15.00 ea.

SUPER SMALL
PHOTO-FLASH
170 MFD 330 VOLT
- 1 Ya'x Trg"

SUB MINI L.ED.
—e—

,079"X 098"

20mA at 1.75v
10 for $1.00
200for $18.00
400for $32.00
1000 for $70.00

2 for $1.50
10 for $14 00

RFI
LINE FILTER

for line to line

BI-POLAR L.E.D.
[ smmm———

THREE COLOR IN ONE LED.
RED ON DC, GREEN ON
REVERSE DC. YELLOW ON
AC. 2_FOR_ $1.70

& tine to ground
noise suppression

P CORCOM = |IOK6

‘*f‘x Rated: 10 amp
3 115/250 v
‘ 50-400 hz
$3.75ea.

L.E.D.'s ;il—

RED JUMBO OIFFUSED
10 for $1 50 ¢
GREEN JUMBO DIFFUSEQ
10 for $2.00
YELLOW JUMBO DIFFUSED @
10 for $2 60 i

10 for $35.00

10 MINI JUMPERS

Five colors
14 inch wire

40 MFD 350 VOLTS§

Yg INCH x Y4 INCH
2 for $1.50

ELECTROLYICS
AXIAL CAPACITORS

=2 [22/a4 epoE connEcTOR]

TIN SOLDERTALL .156'x .200™

LARGE QUANTITIES AVAILABLE i
$1.35each 10tor$12.50

==~
600 MFD. 100 VDC
2-11/16" long x 1" diameter
SALE PRICED

8,000 MFD 15VDC ~ ~ %
3776 lang x 11116 diameter %

$1.00ea

SOK SLIDE PO

Xnobs for Slide ﬂ 75¢ each
Pots 20¢ each audio taper
e -

$1.00ea 10/$85.00

(213) 380-8000

Mon. - Fri.
9AM.5PM 10 AM.

RADIO-ELECTRONICS

ALL ELECTRONICS CORP.

905 S. Vermont Ave.
P.0. BOX 20406
Los Angeles; Calif. 90006

Saturday
- 3RM

3% inchlong - 234 inch slide,

TERMS

* Quantities L. Imited”

»"Min. Order.$10.00

* Add $2.00
Shipping USA

« Calif. Res. Add 6%

*Prompt Shipping

CIRCLE 56 ON FREE INFORMATION CARD

FOTO-SLAVE TRIGGER KIiT

PROBABLY THE MOST SENSITIVE SLAVE TRIGGER xn.:
ON THE MARKET. NOT AFFECTED BY AMMIENT LIGHT
MucH SUPERIOR Traw LASCR TYPES, THIS KIT GAN
OPERATE FROM BOUNCE OR INDIRLCT FLASH. KiY

INCLUDES ALL PARTS, CIRCUIT BOARD AND SYNC

CORD FOR COWNECTION TO STROBE. 8§i2E: .50 x 1", C4450 $8.00

Popular game device uses
LEDs, transistors, and iC

to give the effect of a bright
red ball spinning around
numbers. Unit emits sound as
balt spins and finally stops on
anumber Incl. all parts,
taceplate & PC board.

WHEEL OF

FGRTUNE KIT Agl
NP

€3806 $90.99 ' ’)
i".g}

SEQUENTIAL LED FLASHER KIT

IC cIRCUITRY SEQUENTIALLY LIGHTS uP
10 RED LEDS cont INGUSLYS MITH AL Q..OQ‘QQQQ’.
H 25 iy

PFRTS AND PC BOARD. SIZE: ’
1,54, REQUIRES SV BATTERY. t ]

€4431 $6.75

FASCINATION STAR KIT

PRODUCES AN "EAPLODING STAR" VISUAL EFFECT.
5ES 25 LEDS anp 1C CIRCUITAY. GREAT ATTEN-
TION GETTER FDN D1SCOS, ETC. WITH ALL PARTS
anp PC \2E: 5.5% x 3.4", REQUIRES
IV BATTERY.

C4432 $10.95

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business —without investment. Write: BUSINES S-
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

LCD watch direct from factory. For catalog $1.00.
RELIANT ENGINEERING COMPANY, P.O. Box
33610, Sheungwan, Hong Kong

$700 per month earnings possible filiing out
income tax forms at home or tax office during tax
season. We show you how. Simple, quickly
learned. Details mailed free. No salesmen. Hurry.
Big demand. FEDERATED TAX, 2015 Montrose,
Chicago, IL 60618

GROUND floor opportunity with new company!
Best marketing plan available in the United
States today. A superior product line, better
incentives and excellent bonus programs com-
bined, offer the most success-oriented plan yet to
be announced. Write or call for free information.
ENHANCE MARKETING GROUP, (R) P.O. Box
26563, Salt Lake City, UT 84126 (801) 467-0473

SOUND EFFECTS KIT Dy 5
CoMPACT KIT USES THE POPULAR 1176477 cHip o
TC CREATE PHASOR, LC COMOTIVE, SIREN, BNT7e4TY
EIRDS, ETC § INUS WiTH AL PAR'S Ty

SCARD AND SPEAKER, SIZE: 3.25% x 30, Eg Q‘O

R[Qulas' 9V BATTERY.
KIT C4422 §12.985
ASSEMBLED C4423 $15.95

2.95 GiaNT 3" WHOLE CELL

EXCEPT GLOWS guuus, GUTPUT LUV AT u00Ms

[GREEN NEON% PHOE:T;ASH |§ OLAR POWER SALE

SavE AS NEZ _
SOMF 330
C2928 .75 ﬁ
c2s: 5 5eF

BRICHT GREEN
UPEAATES ON

I?UVAC ‘ruw ] A 30MA
2930 31, m}zgvngmm
= ANEL FoRr
120 VAC Iw POWERING TRANS 1S~
Xenon 1o Tmo “LCU_SHDO
Strobe Kit [ =
M LARGER SOLAR PANELS }
oo s e L
c o g P 6V 125ma  § 25.00 Cuu09 1!; |
cord and l;v I}ng : gg.gg Emo i 3y
instructions. o A LU BN ~
C23071  $7.50 130 500 §150000 Eanid ety

P.0.BOX 27038
DENVER, COLORADO80227

—@HANEY
electronics inc.

Phone Orders « Minimum AD Order $6 00
303-781-5750 « Please include $1.50 for postage
* VISA MC accepted
« Phone orders are welcome

Send for our Iree catalog of umque items

JOIN software exchange, accumulate formidable
library inexpensively. Send $5.00, SOFTX, Box
8466, Miami Beach, FL 33139

CRT rebuilding machinery. $1000/$3000 weekly
possible when you own our patented picture tube
rebuilding equipment. Training provided. Phone
(312) 583-6565. Write: LAKESIDE, 4071 N. EI-
ston, Chicago, IL 60618

American
Heart

~ Association
WE'RE FIGHTING FOR YOUR LIFE

CIRCLE 16 ON FREE INFORMATION CARD

MUSICIANS !

BUILD YOUR OWN
MIXING CONSOLE

For PA or recording use, building your own

isaves money while giving excellent performance
7 . .and the MusiKits™ [isted below are what you
need to get going.

These are the same kits described in Craig
p IAnderlon’s bestselling book, “Home Recording

for Musicians”. These kits include PC board,
‘fquality components. switches, and pots but DO
INOT include instructions since the book
contains all necessary schematics, assembiy
‘¥ dprocedures, and applications.

“"Home Recording for Musicions”.  Covers
mixing. miking, consoles, noise reduction, how to
build a very high performance monaural mixer, and
much more. 190 pages, softcover; $9.95.

Project #13-15 - Bipolar =15V power supply
suitable for powering the kits described below Up to
250 mA per side; Includes transformer. $15.00.
Project #28 - Main Mixer. You can mix down from

a four or eight track recorder with nothing more than
this' module. $26.65.
Project #29 - Cue System Mixer. $29.50.

#30 - Reverb System Mixer (does not
include springs} $34.50.

Project

Project #31 - Preamp/input Selector Module.
$19.25.
Project #32 - Tone Control Module. $19.25.
Project #33 - Noise Gate Module. $33.35
Project #34 . Budget Noise Reduction System.

With
4 complete instructions. $24/channel, four channels for
§ $90.00.

Uses Pre-Emphasis/De-Emphasis technique.

TERMS: Cal res add tax. Allow 5
Qrders under $15 add $2 handling. VISA
{$25 min) call (415) §62-0636. 24 hrs

pping: excess refunded.
and Mastercard © orders
Include street address for

AROOU;

ELECTRONICS
BOX 2355, OAKLAND AIRPORT, CA 94614
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ELECTRONIC KITS FROM HAL-TRONIX

2304 MHZ DOWN CONVERTERS. TUNES IN ON
CHANNELS 2 TO 7 ON YOUR OWN HOME T.V.
HAS FREQUENCY RANGE FROM 2000 MHZ TO
2500 MHZ. EASY TO CONSTRUCT AND COMES
COMPLETE WITH ALL PARTS INCLUDING A
DIE-CAST ALUM CASE AND COAX FITTINGS,
REQUIRE A VARIABLE POWER ‘SUPPLY AND
ANTENNA (Antenna can be a dish type

or coffee can type depending on the
signal strength in your area.)

2304 MOD 1 (Basic Kit) $49.95
2304 MOD 2 (Basic / Pre-amp) $59.95
2304 MOD 3 (Hi-Gain Pre-amp) $69.95

POWER SUPPLY FOR EITHER MODEL ABOVE IS
AVAILABLE. COMES COMPLETE WITH ALL PARTS,
CASE. TRANSFORMER, ANTENNA SWITCH AND

CONNECTORS (Kit) $24.95
Assembted.... ......$34.95
Slotted Microwave Antenna For Above

Downverters..................................... $39.95

sevukane R T T ]

PREAMPLIFIERS
HAL PA-19—1.5 mhz to 150 mhz. 19db gain operates
on 8 to 18 volts at 10ma. Complete unit $8.95.

HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db gain oper-
ates on 8 to 18 volts at 10ma. Complete unit $12.95.
(The above units are ideal for receivers, counters etc )

A AR AR AR AR B0
16 LINE TouCH TONE DECODER KII WI§E
P.C. BOARD AND PARTS 69

2 LINE ToucH TONE DECODER KIT wxgE
C. BOARD AND PARTS

16 LINE ENCODER KIT, COMPLETE WéTH

CASE, PAD AND COMPONENTS ....$39.9

12 LINE ENCODER KIT, COMPLETE WéTH
CASE, PAD AND COMPONENTS $29.95

BRBBRBBBRBRRBRBRBRRBRRRRBRERNS

MANY, MANY OTHER KITS  AVAILABLE

s

Send t5¢ stamp or 3.A 5.E. tor information ond flyer on othes
HAL.-TRONIX products. To order by phone. 1-313-285-1782.

== HAL-TRONIX

R,
L S
P.O. Bax 11014

&
Southgate, Ml 48195

AL HAROLD € NOWIAND
wazxn

ORDERS OVER $20.00 WILL BE SHIPRED POSTPAID EXCEPT

ON FTEMS WHERE ADDITIONAL CHARGES ARE AEQUESTED.

ON ORDERS LESS THAN $20.00 #LEASE IKCLUDE ADDITION

AL 51,30 FOR MANDLING AND MAILING CHARGES.
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SURPLUS
ELECTRONICS

7294 NW. 54th Street CORP- vy ageing
Miami, Florida 33166 WHOLESALE/RETAIL Well\éﬁm%lg@a‘}faﬁov%?
EQUIPMENT/COMPONENTS/WIRE & CABLE/A_CCESSORIES

“TANK BATTLE” TV GAME

In just a short time and with a few minor parts, the most
novice hobbiest can complete tt s exciting Tank Battle
ame. Create a fun-filied evenin J for the whole family.
wo independent tanks rumble thru fand mine fields,
shoot shelis and fragment wher hit. Four distinct engine
sounds are produced for the diffarent speeds. Sounds of
gunfire, shell bursts and tank explosions are realistic.

Phone: (305) 887-8228

C.B. SPECIAL
CONVERT THESE TO 10 METER FM
New printed circuit board assembly. (Squeich pot,
. volume control and channel switch not included.) Boards
. sold as is, the way we bought them from the
manutacturer. Board dimensions 6”x 6%

ﬁgarirr%nc on-screen scoring. Supplied with schematic 1-9 3750 50-99 3600
SOLD AS IS 10-49 $6.50 100-ur $5.50
$9.95ea.
/ ‘ .
COPPER CLAD BOARD PANEL METERS E.F. JOHNSON S METER E.F. JOHNSON
(Double Side) 25-0-25 VDC, 2% x 3" SIGNAL STRENGTH
Size 9.25x10.75 0-25VDC, 2" x 21" METER

Thickness .062 0-25 VAC, 2Va” x 2Va"

(Shunt required)

$2.00 < $4.00 ca. 2/$7.00
DIP swgcu TRIMMER CAP o s 50
S fits in %"x 1%" hole.
E"?‘R | Black background.
Ty Scale 1-20 Top, 200 UA, 27" x 24" Sq.

0-5 Bottom.

$1.25 ca. 5/$5.00

Scale: 1-30 db top (orange),
7 POSITION $1.30 ea. 0-50 bottom (black)

8 POSITION $1.50 2. 52200 H(AReDIRC2A02)

12 POSITION $2.00 ea. 50¢ ca. $4.95 e
AMP METERS SUB-MINI 10K POT COAX CONNECTORS USED MUFFIN FANS
7 UG-273/U BNC-F/UHF-M $2.50 T
ﬁ(\ 2= withOn-Off | UG-255/U BNC-M/UHF-F $3.00 3-Blades, :
o Y4 hole mount, |  UG-146 A/U N-M/UHF-F $4.50 110vAC,
b v D shat, UG-838/U N-F/UHF-M $4.50 4%
% thread section. Hardware included. Ug-ﬂs Rg-sa Adapt g g Square.
UG-176 RG-59 Adapt .
4/$1.00 UG-1094 BNC-F/Panel $1.00 $5.95¢
ASTATIC T-UGS8-D104 50239.60 NEW SPRITE FAN
2%’ square, no shunt required. MICROPHONE PL259.60 Mfg. by Rotron Inc.
Easy to read dial. Pre-amp desk-top micrcphone with crystal 500 OHM COAX Model SU2A5. 115v AC. 19 amps.
Movement: 0-6, 0-10, 0-17 element 3-p n plug. Low loss — RG 174 (lmgt‘eg”a)r(l%q/ﬁrgfﬁztpd<)
$2.50 ca $35.00ca $4.95/100" $3.00/50 $12.00 ca
SPEAKER SPEAKER IC SOCKETS GOLD-PLATED 9 VOLT NiCd
WIRE WRAP RECHARGEABLE BATTERY

&

Weather & water-proof

3" Diam., be used underwater), 14pin 406 ea. NEW. Replaces
8 OHM, o b Uty Sound: | 180 456 60 the popular 9V
5 Watts, 16 DHM, 25 Watt, 24 pi 75¢ Transistor Battery.
350-10,000 HZ. P ea.
6" diar. x 5" deep. 40pin $1.75 ea. $4.75¢a.
$2.00 ca. $25.00 ca.
AXIAL LEAD C & K SWITCHES
ELECTROLYTIC A
COMPUTER GRADE ELECTROLYTICS CARACIIORS
2uF@ 15V 12/$1.00
VALUE/MFD VOLTS DIAM./LGTH. PRICE 10uF@ 15V 12/$1.00
63,000 @ 15V 3" x5%" $4.00ca. 20uF@ 15V 12/81.00
10,000 @ 2V 192" x 5% $3.00 ca. e B L -
2,700 @ 25V 1" x 2Ya” $2.00 ea. 330F@ 25V 12/§1.00 Part # Movement
2,900 @ 25V e x 27 $2.00 ca. 1UF@ 35V 12/$1.00 J-60 7101  SPDT
3,000 @ 25V 1%" x 4V $2.00 ea. 2 uF @150V 12/51.00 J-60 7103  SPDT
34,800 @ 50V 3 x5% $3.00 ea. S o {center off)
450 @ 75V 19" X 2Ya" $2.00 ea. 5F@ 50v 15/62.00 Lo (Srﬁc?;emary)
500 @ 100V 115" x 3Vs"” $2.00 ea. 10uF@ 50V 15/$2.00 43 7201 DPDT (special
240 @ 300V 14" x 3Va” $2.00 ca. fgg L‘Eg ggt }g;gg large rocker)
50 @ 450V 1 x 2" $2.00 ea. S0UF@ 75V 10/52.00 $1.00 2 6/$5.00
i - E
TERMS: All material guaranteed unless otherwise stated. li you are not satisfied with our product, it may be returned within 10 days for a refund (less shipping). Please c
add $4.00 for shipping and handling on all orders. COD's accepted for orders totaling $50 or more. All orders shipped UPS unless otherwise specified. Florida residents )
please add 4% sales tax. Minimum order, $15.00. Foreign orders — US funds only, add 20% for shipping and handling. -
©
&
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POWER AMP KIT
Dynamic Bias Class “A" circuit design makes this
unit unique in its class. Crystal clear, 100 watts
power output will satisfy the most picky fans. A per-
fect combination with the TA-1020 fow T.1.M. ste-
reo pre-amp.
Specifications:
® 0ul ut ower: 100W RMS into 8-ohm
MS into 4-ohm
[} Freaslency response: 10Hz - 100 KHz
®THD. less than 0.008%
® S/N ratio: better than BOdB
® [nput sensitivity: IV max.
Ogowerhsupp:y +40V @ 5 amp
°
LB TA-1000 KIT
$51.95
Power
transformer
$18.00 each

MARK IV 15 STEPS
LED POWER LEVEL
INDICATOR KIT

This new stereo level indicator kit consists of 36 4-
color LED (15 per channel) to indicate the sound
level output of your amplifier from —36d8 ~ +3dB.
Comes with a well-designed silk screen printed plas-
tic panel and has a selector switch to ailow floating
or gradual output indicating. Power supply is 6~
12V D.C. with THG on board input sensitivity con-
trols. This unit can work with any amplifier from 1w
to 200W!

Kit includes 70 pcs. driver transistors, 38 pcs.
matched 4-color LED, all other electrenic compon-
ents, PC board and front panel.

REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Uses UA723 1.C. and 2N3055 power transistor as
reguiator. Qutput voitages can be adjusted from 0~30V
at aninternal resistance of less than 0.005 ohm; ripple
and noise less than 1 MV; with built on board LED and
audible overload indicator. Kit comes with P.C. board; all
electronic components, transformer; connectors; 2 panel
meters for voltage and amp; a professional look metal
cabinet and instructions.

Model TR-88A 0~15V D.C. 3 amp

Model TR-88B 0~30V D.C. 2 amp

$59.50 %

o+

MARK YV 15 STEPS
LED POWER OUTPUT
INDICATOR KIT

All functions same as Mark IV but this is with heavy duty
aluminum front plate and case. Can be easily slot into the
front panel of your auto, truck or boat. Operates on t2V DC.

$41.50 EACH KIT

RADIO-ELLECTRONICS

©
o

per kit
<t WHISTLE ACTIVATED
e SWITCH BOARD

All boards are pre-assembled and tested. Your whistle to
its FET condenser microphone from a distance, as far as
30 feet away (sensitivity can be easily adjusted) will
turn the switch on, then latched you whistle to it again
then it turns off. Ideal for remote controf toys, electrical
appliance such as lights, coffee pots, TV, Hi-Fi, radio or
other projects. Unit works on 9V D.C

‘
o i Madel 968
$4.50 each

%*f», 5!

BATTERY POWERED

FLUORESCENT LANTERN

MODEL 888 R FEATURES

- Circuitry: designed for operation by high
efficient, high power silicon transistor
which enable illumination maintain in a
standard level even the battery supply
drops to a certain low voltage.

+ 9" 6W cool/daylight miniature fluores-
cent tube.

- 8 x 1.5V UM-1 (size D) dry cell battery.

- Easy sliding door for changing batteries.

0EA Stainless reflector with wide angle in-

$10.5 creasing lumination of the fantern.

SUB MINI SIZE FET
CONDENSER MICROPHONE

Specification:

Sensitlvity: — 65dB = 3db

FEQ. Response: 50 Hz 8 KHz
Output Impedance: 1K ohm max.
Polar Pattern: Omni-directional
Power Supply: 1.5V 10V D.C.
Sound Pressure Level: Max. 120dB
EMARP $2.50 ea. or 2 for $4.50

30W - 30W STEREO
HYBRID AMPLIFIER KIT

Kit includes 1 PC SANYO STK-043 sterec power amp. IC
LM 1458 as pre amp, ali other electronic parts, PC Board,
all control pots and special heat sink for hybrid. Power
transformer not included.
It produces uitra hi-fi
output up to 60 watts (30
watls per channel) yet
gives out less than 0.1%
total harmonic distortion
between 100MHz and
10KHz.

$32.50 PER KIT

NEW MARK Iil
9 Steps 4 Colors

LED VU
Stereo level indicator kit with arc-shape display
panel!!!-This Mark Il LED level indicator is a new
design PC board with an arc-shape 4 colors LED dis-
play (change color from red, yellow, green and the
peak output indicated by rose) The power range is
very large, from —30dB to +5dB. The Mark |1 in-
dicator is applicable to 1 watt - 200 watts amplifier
operating voltage is 3V - 9V OC at max 400 MA. The
circuit uses 10 LEDs per channel. It is very easy to
connect to the amplifier. Just hook up with the

speaker output!
IN KIT FORM $18.50

SW AUDIO AMP KIT
2 LM 380 with Volume Controf

um” ,Power Suply 6 18V DC
ONLY $6.00 EACH

2 WATT AUDIO AMP

Pre assembled units. All you need is to hook up the
speaker and the volume control. Supply voltage from 9~
15V D.C. measures only 2" x 3%, making it good for
portable or discrete applications. Comes with hook up

TWO IN ONE PANEL METER
D.C. VOLTAGE
AND AMPINONE

D.C. Volts reads 0-50

, D.C. Amp reads 0-3
Meter case made of black plastic
l wlth a white scale plate and
glass window.

#8T-680 $12.50 EACH

SPECIALY ©0.5” LED g:sEE}
ALARM CLOCK MODULE

ASSEMBLED! NOT A KIT!
Features: @ 4 digits 0.5” LED Displays ® 12 hours
real time format e 24 hours alarm audio output
® 59 min coumdown timer @ 10 min. snooze controt.

B ONLY $7.00 EACH

CIRCLE 17 ON FREE INFORMATION CARD
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CUBO CLOCK CASES

Al brand new top quality
plastic cases, originally de
signed for Cubo clocks. Case
comes with top and bottom
cover with a detachable fron!
red filter for LED readouts.
This can be used for many
projects suchas LED CLOCK,
VU METER, LIGHT BOX, FREQ.
COUNTER, ETC.

3 Attractive Colors
{white, ime green or orange)

BUY 3 FOR ONLY $2.50

TV GAME BOARD
PLAYS 4 GAMES: TENNIS; HOCKEY; HANDBALL
AND JAI-ALAL

All boards complete with all parts ready to play. Requires
6C size batteries and a small speaker for sound effects.
The boards were surplus from a famous game manufac-
turer. They wilt play on all US standard black and white
or color TV sels

Regular price for these games were $39.50 each

OUR PRICE ONLY $6.50 EACH

TENNIS

PART #57456

JAI-ALA!

MULTI-FINS HEAT SINK

Ideal for high power output.
Holes predrilled for  to 3
transistor. Made of aluminum
- with ten radiating fins,

\ 2 FOR $4.50

-

PROFESSIONAL FM

WIRELESS MICROPHONE
TECT model WEM-16 is a factory assembled FM wire-
less microphone powered by an AA size battery.
Transmits in the range of 88-108MHz with 3 transis-
tor circuits and an omni-directional electric conden-
ser. Element built-in plastic tube type case; mike is
6%” long. With a standard FM radio, can be heard
anywhere on a one-acre lot; sound quality was

judged very good. - l

$16.50
FOR ‘BOX’ BUILDERS

Pre-Drilled PC Board

Tolried Coils (Se! of 4)

Multi Turn Trim-Pots 10K ohm
Trimmer Capacitor 6-35pF
MC1358 $ 2.50
MC1350 $ 2.00
MC1330 $ 3.50 LM340T-15

NESBS

We also have transformer, capacitors set, resistors
sel antenna transformer. Piease call for price.

LCD CLOCK MODULE!
0.5” LCD 4 digits display + X'tal controlled cir-
cuits - D.C. powered (1.5V battery) < 12 hr. or 24 hr.
display - 24 hr. alarm set - 60 min. tountdown timer
- On board dual back-up lights - Dual time zone dis-

ptay * Stop watch function.

NIC1200 (12 hr) ON SALE
NIC2400 (24 hr) $16.99 EACH

SANYO UHF

VARACTOR TUNER

For UHF CH 14 ~83
Tuning voltage + 1V.~+ 28V/D.C. Input impedance 75
OHM. |.F. band width 7~16 MHZ. Noise figure 11.5 dB
MAX. Size 2% x 1%" x %" Supply vollage 15V D.C.
Sound I.F. = 58.0 MHZ. Video I.F. = 62.5 MHZ

All units are brand new
from Sany

MODEL 115 B-405A
$35.00 EACH




FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED

Lights Up 8 ~~15 Watt Fluo- §

rescent Light Tubes. ldeal
for camper, outdoor, auto or
boat. Kit includes high volt-
age coil, power transistor,
heat sink, all other electro-
With Case Only
$6.50 Per Kit tube not included!

b 2 PKS/$19.00

nic parts and PC Board, light §

SUPER FM WIRELESS
MIC KIT — MARK Il

This new designed circuit uses high

FEQ. FET transistors with 2 stages

pre amp. Transmits FM Range (88- §

B 120 MHz) up to 2 blocks away and
with the ultra sensitive condenser
microphone that comes with the kit,
allows you to pick up any sound
within 15 ft. away! Kit includes all
electronic parts, 0SC coils, and P.C.

$11.50 PER KIT Board. Power supply 9V D.C.

S
BATTERIES
PK/$10.00

!LLUSTRATED \y) one

LESS COVER D' SIZE
Output: 3.6 Volts @ 3.0 Amp/Hour. Consists of three each,
1.2 Velt "D size Nickel Cadmium Cells stacked and plastic

[ tiilm encapsulated. Tabs are provided at each end for elec-

trical connections. The individual cells can be cut apart if
desired. Rated recharge rate is 30 mA, 14-18 hours. Size:
1% dia. x 7 long New. Shpg. Wt. each pack, t ib.

NICKEL CADMIUM B

BATTERY 22
T::c,v( B by Fairchild 78MG and 79MG voltage regulator 1.C.

REGULATED DUAL

VOLTAGE SUPPLY KIT
+4 30v DC 800 MA adjustable, fully regulated

Kit includes all electro-
nic parts, filter capaci-
tors, 1.C., heat sinks
and P.C. board.

$12.50 PER KIT

9V RECHARGEABLE

NI-CD BATTERY
Replace all 006P type 9V battery

Model: GC9
BRAND NEW $4.50 EACH

PRESS-A-LIGHT SELF

GENFRATED FLASHLIGHT
EXCLUSIVE!! $3.95 ea  Never worry about battery,
a Model F-179  because it has none! Easy
N to carry in pocket and handy

to use. Ideal for emergency |

light. It generates its own
electricity by squeezing grip
lever. Put one in your car,
boat, camper or home. You

~—mmm=  may need it some time!

NI-CD BATTERY SALE

12V Pack 450 MZ/HR Size 3" x 1" x 2"
$8.00 PER PACK
4 AA Pack 450 MA/HR
$3.50 PER PACK

All above batteries are used but late date
code and we guarantee to take back all bad ones for exchange.

ELECTRONIC DUAL
SPEAKER PROTECTOR

% Cut off when circuit is shorted

or over joad to protect your §

amplifier as well as your
% speakers. A must for OCL

circuits.
KIT FORM
$8.75 EA.

“FISHER’” 30 WATT
STEREO AMP
MAIN AMP (15W x 2)
Kit includes 2 pcs. Fisher PA

301 Hybrid IC all electronic parts
with PC Board. Power supply =

16V DC (not included). Power §
band with (KF 1% -+ 3dB). Volt- §

Super Bu
Olﬂypﬂa.ﬁvo age gain 33dB. 20Hz - 20KHz.

SPACE WAR SOUND
GENERATOR BOARD

Brand new preassembled module §

=~ for a toy faclory. The board gives

'@ out & ditferent selectable space

= sound with LED light etfect. Sounds

include UFO take-off, space gun blast, wave, and space
chime. 7 LED on the board will work with the sound.
Requires 9V baltery to operate. Speaker not included.

i SPECIAL $3.99 EACH SPEAKER $1.25 EACH

ELECTRONIC PIEZO
BEEP BUZZER

Unigue surplus 7' Dia. piezo ceramic
PA.sm  disc on circuit board gives a distinct
high freq. buzz. Unit contains an I.C., 2
ZZ caps, b resistors and is already preas-

sembled. Requires 9V battery tooperate.
SPECIAL 2 FOR $2.99

GELCELLG6VI9AMP/HR
SEALED LEAD ACID
RECHARGEABLE
BATTERY

Sealed construction permits this battery
to be operated in any position. Recharge
rate 2.15 ampmax. for 14-16 hours. All
brand new. Limited quantities. Size of
battery 4% x 2% x 5%

$16.50 each

/‘
E

N MURA WMS-49

- SPECIAL SALE
AA SIZE NI-CD SPECIALSAL

RECHARGEABLE BATTERIES
LIMITED QUANTITY AVAILABLE

CRYSTAL CONTROLLED
il A0 ol WIRELESS
¥ MICROPHONE

OUR PRICE
$49.50 SYSTEM
ADDITIONAL Transmitter: FET mic for flat 3018
MIRCOPHONE KHz response extra controlled 49 MHz
(TRANSMITTER}  AM Band for drift-Iree performance.
AVAILABLE 100 MW oulpu! {range approx. "
AT $28 00 EACH mile) for reliable long range trans-
mission. Powered by a 9V radio

" battery {(included)

Receiver: Ex!ra controlled locks
on 49 MHz transmitter signal
With onpanel VU meter monitors
the signal strength
from the micro-
phone. Standard
phone jack outlet connection to a P.A. or other phone
input. 9V battery included. This professional set 1s ideal
for on stage, in field. church, in house or outdoor use.

o

ELECTRONIC PIN BALL

MACHINE
That sounds and plays like the
real thing. Afl units are brand
new but without the case Func-
tions of the game include double
tlipper control, kicker control. 1-
4 players, 3 speed ball control,
tilt switch, automatic score. extra
bonus cave and many more. All
solid state with LED panel, no
moving parts. Requires 9V bat-
tery to operate. speaker not
included.
A perfect gift for yourself or friends.
SPECIAL $8.99 EACH
SPEAKER $1.25 EACH

POWER SUPPLY KIT
0-30V D.C. REGULATED

{ Uses UA723 and ZN3055 Power

TR output can be adjusted from
0-30V. 2 AMP. Complete with PC
board and all electronic parts.
Transformer for Power Supply,
2 AMP 24V x 2 $8.50
FLASHER LED

Unique design combines a jumbo red LED with an iC
flasher chip in one package. Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate
3Hz @ 5V 20mA. .

2 for $2.20 ‘ )
BIPOLAR LED RED/GREEN

0-30 Power Supply
$10.50 each

2 colors in one LED, green and red, changes color &

when reverse voltage supplv. Amazing!
2 FOR $2.20

. 4 ULTRASONIC
“'ﬁ’ L SWITCH KIT

w@%

Kl Kit includes the Ultra Sonic Transducers, 2 PC Boards

for transmitter and receiver. Al electronic parts and
instructions. Easy to build and a lot of uses such as
remote control for TV, garage door, alarm system or
counter. Unit operates by 9-12 DC. $13.50

ELECTRONIC SWITCH KIT

CONDENSER TYPE

Touch Dn Touch 0ff

uses 7473 1.C. and
12V relay
$5.50 each

1 WATT AUDIO AMP~

All parts are pre-assembled on a ,(
&

2 BIT COUNTER, WARBLE
PULSE ALARM BOARD

. This new assembly easily converts
to a counter, stop watch, warble
and pulse alarm generator by add-
ing a few components. We supply
the data ang typical appiications.
Requires 9V battery to operate.

SPECIAL 2 FOR $1.99

TOUCH TONE TYPE
SLIM TELEPHONE
KEY PAD

Weather proof plastic one piece key-
tops. Key numbers from 1-0 All swilches
momentary. Open one side not connected

Ky 130 One side common.  §3 50 EACH

AUDIO OUTPUT dB METER

Meter made of clear plastic
with a silver white face plate
Scale reads from —20 +30B.
Meter also comes with an
internal dial light.
MODEL: 6F-3

$6.50 EACH

SOUND ACTIVATED SWITCH

All parts completed on a PC Board
SCR will turn on relay, buzzer cr
trigger other circuit for 2 - 10 sec.
(adjustabte). Ideal for use as door
alarm, sound controlled toys and
many other projects. Supply voltage
§1.75ea. 45V 9V D.C 2 for $3.00

mini PC Board. Supply Voltage 6
9V D.C. SPECIAL PRICE $1.95 ea.

LOW TIM DC STEREO
PRE-AMP KIT TA-10 20
Incorporates brand-new D.C. desi1gn that gives a
frequency response from OHz — {00KHz -+0.5dB!
Added features like tone defeat and loudness control

§ let you tailor your own frequency supplies to eli-

minate power fluctuation!
Specifications: + T.H.D. less than .005% -+ T.I.M.

less than .005% - Frequency response: DC to 100KHz }

+0.5dB + RIAA deviation: =0.2dB - S/N ratio: bet-
ter than 70dB - Sensitivity: Phono 2MV 47K/Aux.
100MV 100K - Qutput level: 1.3V » Max. output: 15V
* Tone control: bass *100B @ 50Hz/treble *=10dB
@ 15Hz - Power supply: =24 D.C. @ 0.5A

Kit comes with regulated power supp y. all you need
is a 48V C.T. transtormer @ 0.5A.

ONLY $44.50

X'former

$4.50 ea.

\VI; FORMULA INTERNATIONAL INC, o5

Wnder $5Q.90

SHIPPING AND HANDLING CHAkGEs Send $1.00

For Detaned

8% T 5% Catalogue

8 R

15 : d
Minimum Order $10.00/Calll. Residents Ad

Zi$
Phone Orders Accepted on Visa or MC ONLV NO C 0 D./Store Hours 10-7 Mon. thru Sat.
HAWTHORNE, CA 90250

nso: CRENSHAW BLVD.,

——

HONE: (211) 373 1921 * (21])679-5162

CIRCLE 17 ON FREE INFORMATION CARD
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TRANSISTOR SPECIALS

UPPORT CHIRS 2N1307 PNP GETO 5 s @
8080A 450 a8 2N404A PNP GETO 5 aist
L= 7% &5 i w0 2 s 40 4081 2 7cm 0 HEP G014 — PNP GE TO-3 s 86
AMD 2901 895 €251 550 W s o s 55 0 0 747 » TR 1T 550 TiP14) M
a212 225 8288 6.95 4006 6 02 7 40m 60 74C83 130 i |2u t
8214 360 8257 (AMS517)— 7.95 4007 P 35 4% 175 74CHS .40 TP s
g cimmertoaElmc f B @ o3 iR CR| Elemeddedil iR

¢ FI;WS:: B R, 2 169 f o 45 a0k & s ) % IN3TIZNPN 51 T0-3 100
. , 4011 2 a2 B a1 140 74181 - 178 NAS0E PP S 10 3 .00
.

RAM’s ROM’s M 82 0 % R DR NG IR | MeuwnSrosw ]
21403 275 5 595 | e e 0 4518 17 74CI81 - 115 2N1420 NPN $1TO 5 3/51.00
4116-3 3.00 ¥ 4015 56 4047 90 4520 70 740163 115 PN SiTO-18 5/$1 00

50 218 7% 4 a6 0 080 0 s 275 nCiIs - 125 2907 PP 5) TO- 18 5/$1 00
plis2 350 2796 +5v 7.50 a7 B0 s 0 74C00 2z nCin - 10 2N3055 NPN 51 T0-3 s
21L02-3 - 165 N a0 5 4051 o 7aco 27 uim X 2N3904 NPN S TO-02 8751
21024 0 g2523 295 I 4019 45 a0s2 76 7aC08 s - 12 2N3906 PNP 51 TO 6%
MK4027-3 350 gosi2 7.9 | a0 o ws3 75 7ac10 77 @ - 130 2NE296 NPN Si T0-220 H

K3096-11 295 goe11h gos | a2 55 066 0 Ml 1 76C.01 50 IN6I0R PP 1 T0 220 s
TMS4045-25 450 gg123 a5 | ©z o B no 21 190926 - 580 MNPSOS o
MS4050NL 3% 5129 35 | %2 220 R B T8 Pup 70220 '
21011 245 @813 3as | 2 ey 2 b 28 te
2Tes 1'1?. 253131 395 77 3 Tie 121 phr 81 U4 .80
Mean0) T8 Avztsc 83
IM700t 6.95 82665 (74188A) — 1.25 IC SERIES

UA RT' 73 - 35 T4 -
d 74166 —
AY5 1013 37 8.95 SPEC|ALS 402 ~ 17 75 40 74170 — 1.60
TR16028 o Commn 3.75 e T 0 =
PTHIRB — 325 AY38500 195 . : 3
AY3S 2.25 10% DISCOUNT ALL SCR’'S & TRIACS 7404 2¢ 7480 — 45 74174 — 65
3 7405 24 74 80 74175 - 60
INTERFACE SHIFT a 2716 ROM'S { +5V) .. 28.00 06~ x  Tass g5 TOB- 75
2 4177 - .
& DRIVERS REGISTERS €a. 7 - . ;ﬁ i ;ﬁ — ;g
‘e 130 mman 175 8ea. 4116-3RAM'S ...... 20.00 M8 -4 T - s 7o - w0
0 2 wis izl MCB8000L ... ... 125.00 Ml 70 C W e

50 pamsot3 X
8833 50 B
s %% M0 2% 8164E 64K x 1 RAM (150NS) 39.00 .773

00 MM5056 2550
8338 2.00 0, H 7217 37 w07 35 74194 85
e o el B g0 DIChON iR R

6 250 3 .
All 74LS and S Series 7426 1 B 42 74197 - 75
EYRINIEADERST 40 = 7427 30 74126 — 45 74279 — &0
16 PIN HEADERS. -40 20% Discount 7430 17 74126 45 7435 - 66
24 PIN HEADERS . 75 7432 27 74146 - 75 74367 85
PIN RS...... .10 7437 — 27 74150 — 110 74368 — 65
ORININEADE 340T and 320T Regulators 7438 — 27 151 50 74380 - 90
50 PIN EDGEBOARD CONN. .95
26 PIN EDGEBOARD CONN 50 Lopramalil N 1 e S
' . isil H 7443 85 75154 - 1,10 74325 — 1.50
50 PIN RIGHT ANGLE CONN. o L14H4 IR & Visible Detector (TO-92) I GIT) U ) O e
20 PIN RIGHT ANGLE CONN. . .25 3/$1.00 T - o e @ T 108
7846 - .75 71160 - 8 8198
PRINTED CIRCUIT BOARD SPECIALS GOOD THRU AUG. 1981 A
Ol M8 — 75 74182 9601 5
4% x 6” DOUBLE SIDED e @ o e
EPOXY BOARD %" THICK = 74164 — .60

$.60ea. .5/¢2.60 |
CRYSTALS $3.45 ea. WE SHIP OVER 95% FULL WAVE BRIDGE
EPOXY GLASS VECTOR BOARD OF OUR ORDERS
e — WITHIN 24 HOURS 200 |80
thick witt spacing 400 | 100 | 185 | 330
: 18.432 MHz OF RECEIPT =0 1T
4% x %" ... .. $1.95 6.000 MHz | 20.000 MHz Lma il P _
DATEL'S DAC-0BEQ MINIATURE MULTI-TURN TRIM POTS 3 P,":'P‘f O‘I:;PET 830
8 bit DAC — $7.95 50, 100. 5K, 10K, 250K ...$.75 each 3/52.00 14PN 20 24PIN 35
16PIN 22 28PN 40
INTERSIL DGUIBP ANALOG SWITCH/
> CHANNEL DRIVERS. $11.50 :“0%'.30 WIRE WRAP WIRE SINGLE STRAND e 18PIN 25 40PIN S0
INTERSIL ICL 710412 CPL 12 BIT : : N -
_ AID CONVERTER. . $26.50 74LS SERIES.
REDICON SAD 1024 ANALOG SWITCH .....$10.96 | ALCO MINIATURE TOGGLE SWITCHES
MTA 106D SPDT . $1.20 S0 — 18 MSX - 45 74LSI6- 85
;ﬁ ; 3:2;; jz 745158 125 MTA 206 DPDT $1.70 740501 — 18 74LS%6 - 56 FALSIF - &
TAS3 ki 74589 190 745168 175 740502 20 74LS5109 ® L5220 80
e A azh T ;‘s:" ::g MSD 206 P-DPDT CENTER OFF LEVER SWITCH .$1.85 e & el = T 3
o ow e s e A 3 740504 — 2 JALSU3- 45 MISH) - %
740506 -3 TaLS114 55, 7405242 9%
meop MiEiE amw SCR’s TRIAC's w3 im o e
74515 -0 745260 1,50 .
i | 154 [ BA [ 354 [1104 PRV] 1A |10A MNSE® - 2 SIS 50 745244135
ieaRolS g el oA |=a) PRV| 1A 108 e EE ol s
SR 40 MUSIST 125 500 .84 1'30 74511 2 7ALS132 - 50 7418247 - 75
a L - 7 7415136 A5 — L
7 WATT LD 65 LASER a0 [130[1% FEEa | fanms Wt o
DIODE IR $8.95 600 [2.00 |2.75 s14 - 40 LSV 55 LS 56
MLS1S » 7418151 A0 745257 J0
25 watt Infra Red Pulse (SG 2006 equiv.) FP 100 PHOTO TRANS . 5 50 ;:t:g :: ;:t::: '-:g ;:t:z - ‘»:‘;
Laser Diode {Spec sheet included)| $24.95 gég}ézﬁg";iggg‘g;:“““ LARGEILEDELY 1 U sz '2 wow % s
MLED92 IR LED s .75 i~ o
gzg&zﬁg :?ETT ......... = o : .:5 ARDTASIEHOT0 D AR MXTOR 5 50 74827 — 28 ASI0- 70 T4S29— S0
. . 45 TIL-118 OPTO-ISOLATOR . s a5 74528 — 45  74LS161 - 70 24LS280— 1.80
2N26ABUJIT. ... ... ... .. $ .45 IL-5 OPTO-ISOLATOR s a8 74830 — .18 74L5162-100  74LS283 - .80
ER 900 TRIGGER DIODES . 4/$1.00 I1WATT ZENERS: 3.3, 4.7, 5,1, 6.6, 6.8,82.9.1, 10, 2GH B SR YIS0 B F 0l D
2N 6028 PROG. UJT . L..... 8% .65 12,15, 18, 0r 22V . .6/51.00 B30 A0
e 741538 0
DISC CAPACITORS == 58 - 40
LIUF 16V. 10/$1.00. .100/8.00 SFC 3301 — 50 PRV 30A 542 — 44
L01UF 38V L 16/61.00 . 100500 | FAST RECOVERY DIODE (35ns) . .$2.25 § 77 -~
CLOCK CHIPS vV
MM5314 . ... .34.75  MMS316 ..34.95 20KV 250MADIODE . ::i; 2
74157 35
TANTALUM CAPACITORS s
74LS76 45
.47UF 35V 5/81.00 10UF 10V —$ .40 50A 125A  240A 740583 — 75
BBUF 35V 5/$1.00 22UF10V —$ .30 74585 - .85
1UF20V  5/51.00 T15UFT6V /8100 | 120 % =l -0 475 600 fimes -«
220UF20v 5/$1.00 30UFBV §/s1.00 | 20 07 20 40 130 525 900 s

33UF20V 4/$1.00 33UF20V  § .60 40 09 .25 65 1.50 650 1200
47UF36V 4/$1.00 47UF20V  § .85 600 .11 30 8 200 B.S0 1500
6.8UF35V 3/51.00 120UF6V  § .75 800 .15 .35 1.00 250 1050 18.00

1000 .20 45 125 3.00 1250 2600 | M0 20 o e I
SANKEN o e
AUDIO POWER AMPS IN 4148 (IN914) Tt ivm w ouE e
Si1010 G 10 WATTS .$ 7.50 15/61.00 ixTs W ahet
Si 1020 G20 WATTS .$12.50 Lar — 3 Lvesa 2;? Erom .:'g
Si 1050 G 50 WATTS .$27.50 .5V at 800ma SOLAR CELLS |z = s = caem-in
200 PRV 1A LASCR .95 3”7 diameter $4.35 iwIE WS RS
RS232 7 SEGMENT DISPLAYS e REGULATORS
FSC8024-4 digit DL-707 C.A. .37 $ .75
CONNECTORS CC.8-disploy . 5595 DLI4TCA 6"  s1s0 | e s D
FNDB03C.C..67...% .86 FND810.8"CA ... .$1.95 | 323K5V3A. 340K-12, |5m24vs| 0
DISAT M. o g $3.25 END510C.A. .57 .. .85 FND803.87CC ....$1.95 79”6“5‘“‘“ e R A
DB 25S female ... $4.25 - 7. 15, 180r 24V o 85
HOODS 1,50 DL-704.37C.C.....$ .85 MANSC.C.Grean 8 .75 | oo 120r15v 5 80 LASIATES 0V IASI0S
2 MAN 82 C.A_ Yellow .$ .75 78MOS R T
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POSTAGE ADD 10% FOR ORDERS UNDER $20.00 TERMSJFOE CAMBRIDGE, MASS, SEND CHECK  SEND $25 FOR OUR CATALOG
RATES ADD 5% FOR ORDERS BETWEEN $20.00 AND $50.00 C.0.D. PUACHASE ORDER OR CHARGE $20.00 RECTIFIERS. 145 HAMPSHIRE
ADD 3% FOR ORDERS ABOVE $50.00

OR MONEY ORDER. MINIMUM TELEPHONE, FEATURING TRANSISTORS &

MINIMUM MAIL OROER $5.00. ST.. CAMBRIDGE. MASS. 02139

SOLID STATE SALES  TEL (6175477053

WE SHIP OVER 95%

P.0. BOX 74D OF OUR ORDERS WITHIN

24 HOURS OF RECEIPT
OLL FREE 1-800-343-5230

CIRCLE 41 ON FREE INFORMATION CARD

SOMERVILLE, MASS. 02143

www americanradiohictorv com

CABLE TV
CONVERTERS

AND OTHER
GOOD STUFF!

SMASHING ALL SALES RECORDS - OUR NEW
30 CHANNEL CABLE TV CONVERTER!

Converts mid & super 95

band ¢able channels

for viewing on your $34.95
TV sett

No. 350AE047

HOT NEW IMPORT! REMOTE CONTROL
30 CHANNEL CABLE TV CONVERTER!

5 includes remote TV
$79.95  onfoff switch and
ea. /5 fine tuning control!
s74 95 No. 350VA276

ETCO MKII WIRELESS —
THE ULTIMATE CABLE TV CONVERTER!

Set TV to channel 3 oo
and the hand-held
remate control does
talt!
No. 350ZA008

VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS
WHEN VIDEQTAPING FROM CABLE TV

95 Restores your VCR's capa:  f————————
bilityfor programming. Re.
stores remote channel con WV lDCg,Ién

Enables
ven
BHEMAL COMVERTER

No. 350VA950
UNUSUAL FACTORY SURPLUS
MID-BAND — SUPER-BAND CABLE TV TUNER

verts cable channals tc
common IF trequency. Exper:
menter: build cable conver
ters, decoders, etc. With $12.50
schematic. No. 350VA342 A
BEOVA3EY - Detaited schemate & heet - 5150

FACTORY SURPLUS UHF TUNERS

9 5 Brand new production surplus

All solld state. Ideal for expar-
$3.95 imental work building, cable TV
0a./10 converters, etc. No. 3508U099

MINIATURE FM WIRELESS MICROPHONE

hand. Reception on any stan- $27 50
dard FM radio ot receiver. es. /6
No. 1350vA482 $24.95

ea /10

QUARTER-MILE WIRELESS MICROPHONE
= & RECEIVER SYSTEM

5 FCC approved crystal controlled
wireless mike & racewer, All

battery operated Electret wide
$49.95 range response. VU meter
«2./5 No. 350vA093

FACTORY SURPLUS VHF /U
"TWIN” VARACTOR TUNE RS'

Admical No. NC 31431
BRAND NEW! | for buldiny

or reparring electronically tuned
TV "FRONT ENDS". A hard to
nd Item a1 & sensational pricel
% No 350vC308

$34.95

Impossivle to find at any
price!

3minutes — No 350VA605
6 minutes — No 350vA606

IN STOCK — THE MURA
CORDLESS TELEPHONE SYSTEMI

1 I s|29 95
No. 350VAZ74

SALE OF QUARTZ BATTERY-
OPERATED CLOCK MOVEMENTS'

95 ars operation on 1 1lk
e

cell. Imported from

$8.95 Wes( Gem\i"“ No. 350VA56|
350VA565. Matching hands - S2.48/set

| $1.95/set/5

20 AMP REGULATED 12VDC POWER SUPPLY!

138 v o (0sd. 125 vde full
fose. Easily handies ham station
n
400w £ nd new, tactory
e 110 VAC. No. 350VA394
350VA395 _as above. 10 amps — $54.95. 549 95 en./5.
OUR LATEST 98 PAGE
FASCHVATING CATALOG
slectsomic bargains and unusu

affers, Write or circle the infor
mation card number below

= ETCO ELECTRONICS
E .ﬂbd . NORTH COUNTRY SHOPPING CENTER
= 4 PLATTSBURGH, N.Y. 12901

Check with order, please, Visa & Mastercard OK. (Sorry. no C.0.D.'s. Add 15%

for UPS & Handling (Excess refunded}. N.Y. State residents add 7% sales tax.

Dealer & Export inguiri ed. Our telephone order desk never closes.

Call 1-518 5618700

CIRCLE 36 ON FREE INFORMATION CARD



peelal

2SC1308K
Horizontal

o 2.8

Output Transnstor =

CATV Parts and Accessories—at low, low MCM Prices.

Minimum order of 10

F59 TVT-1
Connector Matching Transformer
+ For use with 59-U » UHF/VHF/FM 75-300
Cable Ohm matching
+ Ferrule included transformer
» “F" Type input, 300
Ohm twinlead
output

i
e TV-Mslchmg

& Transtormes :‘-
! o -

h h h h
15.1?1%((:) or m_o_ni 186:’13099) _ SSGZ?UQ 65(:8?;)

I
Interference Filter

» Reduces inter-
ference caused by

auto ignition, CB’s,

neon signs, etc.
+»» Connects between
set & antenna

~each each
65%10up) 80"(;901__

SPL-702 JB-2
UHF/VHFIFM Splitter Deluxe Coaxial Switch
» 750hm + A/B switch for CATV,
+ Three way splitter MATV, MDS, STV &
w/F59 connector VCR applications
+ 90dB isolation
+ Bandwidth DC-900
MHz

5135 8155 5890(1 9

(10up) 19 7 0(10-upn

Color Camera Cables

JB-300
Coaxial Switch

+ Quick selection from
TV antenna & cable
to VCR or other
sources

» 2-Input, slide type A/B
switch for CATV,
MATV, MDS, STV &
VCR applications

L& »%\&‘ P
|

2 2

Fits Panasonic, RCA, Quasar Equipment

+ Superflexible, low loss MOGAMI cable
+ For use with Panasonic PK-500, PK-600, PK-700;

&

No 2626

53450 S4800

16 ft.
No. 2624

JVC 66, 77 RCA
003, 004 006
Quasar 720
725,730

No 2627

37300

Join the hundreds who are saving BIG with the ERS line

of replacement semiconductors!
This special offer expires September 30, 1981.

Distributed exclusively by MCM E ectronic Parts.

ERS 123A $ .28 ERS163A $3.90
ERS 238 $3.95 ERS283 $4.40

ERS 165
minimum order of 10

no mixed quantities

Sony Specials! compare ourprices and save!

$3.60 C1034 80 C1316 .
$1.20 C1114 C1172B(D348) . . $3.20

minimum order of 10
no mixed quantities

High Voltage Triplers

HVT500...811.80ea. HVT523...%13.90ea. HVT526...%$17.70ea.

minimum order of 10

Get the whole MCM Parts-Saving Story.
Order today and get our 64 page catalog free!

CALLOURTOLL-FREE LINES TODAY FOR IMMEDIATE DELIVERY!

Ohio Watts Line National Watts Line

EI.E(L’RONIC PARTS

CIRCLE 44 ON FREE INFORMATION CARD
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'3 RADIO-ELECTRONICS

“V-DRIVE"”

THE LAST WORD IN 8"
FLOPPY-DISK ENCLOSURES
TNE VISTA V-1000 FLOPPY DISK DRIVE SUBSYSTEM

\ntomal site sasy acoess K dve posbonng ard mauntng @ Bult
nmwmmmmm—mﬂnnmlm

mmosuwmo mﬁmmmmmammmﬂ.
Meots 2 UL and OSHA standards @ Addioral Savigs! From ang rea retma rad maunts
proved a1 no exva chae (D extomal sides] @ Desk of rack mountabis @ Featires

mantrg @ Drves ab ot bor easy serce and mastenance.

CABINET w.in power suppiy. - -« -+ -
leuﬂmnmmmamnmmpm-swysm
CABINET wen (2) doutie st dmves {rcudng power supply & cabde)

...$385
$1595
$2285

Vista 80

NOW SAVE ON

TRS 80 ADD-ON
ONLY $325.00

2 DRIVE CABLE ...
4 DRIVE CABLE .

-29.95 2 £op $315.00 s
.39.95

] UV “Eprom’’ Eraser

Model UVs-11E $69.95
Hoids 4 Eprom’s at a time.
Backed by 45 years
experience.

Model 5-527...:$325.00
Prn'esslcnal Indusinial Model

ATTENTION VIDEO HOBBYISTS!!!
+ BOX BUILDERS
* USE AS REMOTE TUNER/TIMER
L SCHEMATICS AVAILABLE
* FOR om.v $5.90! - FREE W/PURCHASE

ARecent Special Purchase Allows Us To Present The Following

NEW. UNUSED COMPONENTS
From Tke Magnavox Yideo Cassette Recorder.
1 UHFANF Tuner smswu‘:m al knobs ALL flm

% 495

emooula|
2 RF Modutator with Audd & V660 inuts.
[ 3ord Ouut

Call For Volume Discounts

(é HEWLETT HP-41: Powertul,
2 pPackarD Yet Easy to Use
HP 41-Cy  * The HP-41 communicates with

you in words as weil as numbers,
You can cusiomize the HP-41 to
your own design

Programmtng 1s fast and easy.
Continuous Memory saves
everything

Optional Peripherals ailow you
to expand capabilities.

HP-41C  198.00 »
HP-41CV  275.00

HP-41 System |
HP-41 System |l

HP-Card Reader . 178 00
HP-Optical Wand . 05
HP-Plotter/Printar 315.00
HP-Quad RAM 85.0¢

AM BOARDS SPECIAL
18K Attair Mits Oynamic RAM Bosrds
Assem. & Tested $119.95 Untested $59.95

FLOPPY DISK DRIVES

Tandom TM1G0-1 5%" Disk Drive.
MPI B51-5%", 40 tracks
Shugsrt SA400- 5v- 35 tracks
Shugart 800/801R

Siemens Shugart Compa(lbll Modet FDD-120-80
PERSC) Modei 277 Duat

WANGO/SIEMENS 5%" Drve .

MPI B52 5w" Dual

WANGO/SIEMENS 282 Dusl 5%"

WANGO/SIEMENS 82,

MP1 81 Double Track Density Singte Side, B0 Tracka. .
MPt 92 Double Track Density Doubie Side, 160 Track.

24885
239.95
2

8800 MICROMODULE™ PRICE LIS'I’
MODEL'NO  DESCRIPTION

96004 Single Board Microcomputer reg 569.35 NOW $52.95
9609 Anvgnced Single Bd Comp. (6808) 595 oo
9601 18 Slot Muther Board HUGART DRIVE
3602 Card Cag 750 SHucAR 449.00
960! 8 Siot Molnev Board 100.00 il ALSO
9604 Power Suppi 27500 . :chr:it:’(nngnsfé?ggn:ss 8" SIEMENS
960 Bc" Ingut po;:;. Saupply 32500 * 30 Day Warranty D 120-6
itiity Proto ar
9611 Anth’ Proc/Memary Module 485.00 b ST 419.00
9612 Buffered Utiity Proto Board 49.00
18 32K EPROM/RAM Module 25000
17 EPROM Programming Head 25000
9620 16 Channel Parallel I/0 Module 295 00 CHARACTER GENERATORS
9622 Senal-Parallel 1/Q Module 32500 MCME6710P 128x9x7 ASCIl shit
9627 16K Static RAM Module 470ns 39500 12819x7 MCME581 Duwnent
9629 32K Static RAM 450ns 69500 1281917 ASCIt non-shitt
9629A 32K Static RAM 200ns 895.00 1281987 Kata Kana Japanese
9630 Card Extender 88.00 128x9x7 Math Symbol
9640 Muitipie Programmable Timer 395.00 128x8x7 Alpha cnirl chara
9650 8Channel Duplex Seral (OMod  395.00 12629:7 MCME674 Bratisn
9655 Inteligent Tape Controlter 550,00 128x9x7 MCME674 German
36103 2 (/0 Module 275.00 128x9x7 MCMBE674 French
96702 Contact Closure Module 35000 o e
UNPOPULATED BOARDS {Also Avadable) MCME583 128:9x7 K3ta Kana Japanese
RETAILSTORES OPEN MON-SAT. P.O. Box 17329
STORE #1: 1310 “8" €. Edinger, Santa Ans. CA 92705 Showroma, Retail, Werehouse

STORE #2: 542 W. Trimble Road. Ssn Jose. CA 95131 e (408} 948-7010

a
Sunﬂaw s g e

':“.:‘“:,.’&“.‘l:""* $1 89500

Breakthrough In Mass Storage!
\ e TS

Vn@&t@ Dual 8° Sulbsystem
Fealuves

High speed DMA transter of data {} microsecond
e}

.a:mplele documentation provided — Includes

theory of operation. source code for DOS
enhancement utiilies. schematics and diskette

e Uses all standard Apple DOS commands (OPEN
CATALOG LOCK, DELETE. LOAD. eifc.) except
tor iNIT which has been improved and enhanced
in a Vista tormat routine

s Compatlble with Appte DOS 3 2/3.3, Pascal 1.1
and CPM 2.2 (with the Z80 soft card by Microsolft)

* 2K x 8 PROM contains Autoboot functions and all
sight-inch floppy driver code allowing .compiete
compatibility with Apple DOS 3 2/3.3

® 120 days parts and labor warranty

* Immediate deiivery

System Includes:

Vista V1000 subsystem w/case power supply &

1wo QUME DATATRAK 8 Disk Drives

*  Vista ABOO Quad Density DMA Disk Controller
with software

* 5-toot interconnecting cable {50 pm)

List Price

s
v
o
\“ e oo

HEWLETT
PACKAPD

[

HP-85
§2695.00

HP 7225 Graphics P10((81 . 1795.00
HP 16K Memory Modul . 265.00
HP 5 1/4” Dual Master Flel Disk Drive 2100.00
HP 5 174" Single Master Flex. Disc Drive . 1295.00
HP Personahty Module 700.00
HP ROM Drawer 40 00
HP Piotter/Printer ROM 130.00
HP Input/Output ROM 260 00
HP Matrix ROM 130 00
HP Serial Interface (RS- 232C) 350.00

HP-83 $1895.00
$24.95 TRS-80/APPLE $24.95
MEMORY EXPANSION KITS.

4116's, 16K (200/250 ns.)

8 pcs for $24.9%5
l 6 K w/instructions & jumpers RAM
Cali For Volume Pricing

* Special: TRSBO Schematic $ 495

* Expansion Interface Schematc  $ 495

# Expansion Interface Connector 7.95
CENTRONICS PRINTER

Model 737 a
e Centronics compiste printer Q
© The 737 has everything. Check \/
and compare the features.

® New low price $835.00
32K STATIC RAM BOARD
$-100

Y b

16K 4

10F 4MHz Kit

(6K 4MHz ABT

22K aMHz

Bare Board, 30
Bare foard wiall parts 35 mem. 99.95

ADD GRAPHICS TO YOUR EPSON

® Add six printing sizes

* Add tabs

* Add software
definabig symbols

Order PR12 Upgrade

S-100 MOTHERBOARD SP

8 slot expandable w/9 conn

FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
. Proven Quallty Factory tested products only.

2. Guaranteed Satisfaction

Call For Special School Discounts

MICROPROCESSORS
28001 16 bit 10 8Mb . . $18900
28002 16 bit to 64K 149.00
280 10.75
280A 1450
F-8 {3850} 16.95
2650 1895
CD1802 1385
80BOA 850
B0BOA-AMHZ 1995
SALE 8085.. 1495
8008-1 14.95
2901 9.90
2901A 14,95
2903 4-01t Supersice 2995
TAS 9900 49.95
CP1600 3995
6502 1150
65024 16,95
MB100 29.95

. 11.75
68008 2.0 MHz 1995
6802P 1795
8035 1895
8039 1895
8755 49,95
8748 69.95
6609 Az as
8086

ADVANCED SU PPORT

AM511 Anth, Processor . 17500
9512 Acth Processor 175
9513 Unw Timing 79.95
AM9517 DMA Contratler 38.95
AM518 Universalinterrupt. . 18.95

2-80 SUPPORT CHIPS

Z80-PIO 2.5 MHz 875
280A-PI0 40 MHz 12.95
B0-CTC 25 MHz 875
ZBOA-CTC 4.0 MHz 1295
ZBO-DMA 2.5 MHz 2995
Z80A-DMA 4.0 MHz 3695
280-SI0/0 25 MHz 2595
ZBOA-SIO/0 40 MHZ 39.40
FSI0/1 25 Mhz. 3585
ZBOA'SIO/ 40 MHz 39.40
280-510/2 25 MHz 3595
280-510/2 40 MHz 39.40
8080/8085 SUPPORT
8155/8156 /0 . 24.95
8755 1/0 with Eprom 64.95
02 Cyn, Ram Cont. 3495
8205/745 138 Decoder 395
82128 bd 1o 275
8214 Pronty int. 525
Bus Drver 275
8224 Ciock Gen. 295
8224-4 (4MH2) 9.75
8226 Bus Drver 395
8726 Bus Drver 295
8228 Sys. Control 5.50
8238 Sys Con 5.50
8251 Prog 10 6.95
8253 Inl. Timer 1295
8255 Prog 1/ 6.50
8257 Prog. nMA 16.35
8259 Prog 17.95
8275 CRT Connollm 4995
8279 Prog Keyboarg 15.95

6800 SUPPORY CHIPS

6810 126 x 8 Ram 475
6820 PIA 5.95
6821 PIA 650
6828 Priorlty It 19.85
£834-1 512 x 8 Eprom 16.95
6845/HD46506 CRT Cont,. 39.95
6847 Color 48.95
6850 ACIA 5.95
6852 Serial Adapter 595
6860 Modem . 1095
182 Modulator . .95
5&7\A 1.0MHz OSC. 2535
695

SBBO Bus DOriver 296
MCE848, 1995
68047 2495
SHIFT REGISlER SALE
2504V, 1.49 2525 149
2507V.. 149 2527 .1 49
2517V, 1.49 2528..1.49
2524V 1.49 2529,...1.49
2533 1.49

6502 SUPPORY CHIPS
6520 PwA 7.50
6522 M 11.85
5530-002 003,004,005 2195
19.95

8.‘)5\ 1995

PROMS

2708 450 ns 825
27086 650 ns. 7.50
17024 495
2732 4495
2716-8V 14.95
27165V, 12V, 19.95
275859 1995
520340 1398
520440 1486
M 5610, 390
825115 512 .s(ts 1685
825123 32 x 490
825126 256 » 2 <90
825129 256 x 4 (TS, 490
825130 512 x 4 {OC| 650
82523 95
82513 1495
825137 1495
743387 850
748471 1295
148570 v 95
495

NO!‘E WE PROGRAM PROMS

CHARACTER GEN.

2513-001 (5%} Upper

2513-005 (5V) Lower \0 95
2513-ADM3 (6V) Lower 1495
MCMB57 | 1175
MCMB57 1A 1175
MCMES574. 14 50
MCM657‘ 14 50

3495

UARTS/BAUD RATE
TR1602B 5V 12v)
AYS1013(5V_12V)
AYS51014A,1612 (5141
AY510154/1863 {5V
TMS 601115V, 121

395
498
695

2350 USRT
16718 Astros
SALE TR1472B .

AY5-23

Avs-ssw la 75
16 99

74C922 995

74C823 8.85

CIRCLE 13 ON FREE INFORMATION CARD

www americanradiohietory com

Irvine, Calif. O
Direct Order Lines: (714) 558-8813
(800) 854-8230 -or (800) 854-8241

STAYIC RAMS
24 2599 100
21002 asons feplBEN 130 12! %
21L02 250ns. ‘07_ 159 155 115
211 2 375 26 55
B 295 285 285
2071 290 270 258
2174125005 4045)  §50 595 550
2114145005 (4045) S50 525 475
3044 250 ns 835 750 690
4044 450ns. 595 595 473
EMP14200A 875 875 795
EMMad02 795 725 625
AMDg140:41 1095 1025 925
AMD9130/31 1295 1195 1025
1 Yes 175 128
F2125/93426 (45ns1 995 85 825
6518 1K x § CMOS, 95 795 725
2147 Low Power 4K Stanc. 19.95 1895 16.9%
93415 5 850
TMS4045 1185 1085 1050
DYNAMIC RAMS
31672116 16K (16 Pl 875
Setol 8416 4995
2115.8K 118 Pin a5
4050 4K x 1118 Pl 435
4060 4K x 1122 Preu ags
4096 4K x 1116 Pin) ags
2104 4K x 1 {16 Pin) 275
4027 4K x 1 (16 Pin) a95
5261 195 03 188
s2e2 195 64K lhon g5
5270 495 RAMS 8605 795
521 495 6604 495
5290 12458159.956002 150
SOCKETS
#2ne | Loro Soldensd
L] T
14 13
1 20
18 2a
20 29
2 22
2 38
28 a3
% 58
a0 80
ZERO INS ION FORCE
6P 5550 23 Pin
LED READOUTS
et e S Con Dewrsase o
e 300 fed  Comm Capace
07 300 fod  Comm
OIS 357 Rm c
FNOS01 500 feo  Comm Camcoe i+
FNDS3(500) 500 Red  Comm Camore
FNOSOT(510) 500 Rz Conm Ande
FND08 500 Aed  Comm A (i1 99
FNOSY 500 Gien Comm Camooe 14
FND550 500 Crange Camm Camoce N
FNDEO3(800) 800 Red  Comm Camcce 17
FADEOT@10) 600 Aeg  Comm Anoce 17
HPSOB2-TI 600 Red 4 ¢ 7 teadacmal 29
HPS082.7300 600 Ag 4 1 7 Sl Digt AHD 895
HPSGEZ-TTR) 300 Red anoce n
IS - Ay wmaySa? 795
TS 270 et Mumencal Loy 095
RS 270 het Daoay 235
g 270 Fa0 1 7 neaocmar 03
MANA 320 A Ay 5
MANIOA 270 fen  Alora Numanc 8
NIEL 300 Beo Aot R 0P
062 300 Aet Anade Lt 0P 1
KANIOG) 30D fen  Ovelow CA Lefl OF 1
NI0B4 300 Reo  Camm Capane Rg 0P 1
XANIS! 00 Green Comm Avoe AgreDP i
KANIDS? 300 Gmen Comm ancde Len D '
300 Green Ouetow CA Lot OP I
XANOS4 300 Green Comm Cahose Rgni O 199
KANB1 300 Yeiow Comm A Rgnt 0P 210
UNEZ 20 veow o ot L 0P 210
XANIGES 300 Yetow Overtow CA Len DP 210
300 Yewn Comn Camote. A DP 210

FLOPPY DISK 1/O

177101 8" & Mindfloppy 2495
uPG372 Nec Fiopoy 49.95
1781 Dual Floppy 2995
|79|0| Dual Flopny 3695
uPd 7 L4995
1793/1797 DD Floppy 49 95

A/D CONVERTERS

8700 8 bt Binary 13.50
8701 10 o Bmary 22.00
8703 8 i 13.50
9400 vm w rreq Conv. 7.25
8750 32 Dvgit BCD 1395
1408L6 6 bit 3.95
1108L8 8 bit 595
DACOI D 1o A 595
DaCos 9.95
DAC 100 1595
TV CHIPS/SOUND
AYIB500-1 6 Games B/W 495

AY38515 Cotor Converler 295
AY38603-1 Roadrace Game .. 8.95
AY38606-1 Wipeaut Game 9.50
AY38607-1 Shooung Gallery.. 8.95
AY38910 Sound Generator. .. 12.95
5N76477 TI Sound Generator .. 3.95

MM5320/21 TV Synch Gen. 995
MM5369 Prescaler 395
LM1889 RF Modulator 395
MMS57100 NSC Color TV 695
MM57104 Clock Gen 75
M8R Modulator 2995

WAVEFORM GEN.

8038 Function Gen 395
MCAO?AVCO 295
LM566 VCO 185
XR2206 Funcnon Generalar.  5.25

SHIFT REGISTERS
MMS00H Duai25
MMS5056N Dual 256
MM5060N Dual 126
2510A Dual 100
2847 Ouad 80
3341 Duai 80
3351 40« 9 FIFO
3357 Quad 80
9403 16 x 4 FIFO
9408 10 Bt Sequencer

4

CTS DIPSWITCHES

€152062 175 CIS2067 175
CY5206-4 175 CT5206-8 1.95
CT$206-5 1.75 CTS2069 195
CTS2066 175 CTS206-10 1.95
CONNECTORS (GOLD)
DB25P (A5232)

08258 Femaia

Hood

Serwitiods, Saie

22/44 WW. S/T. KIM
43/86 W/w S/T. MOT
50710 S-100 Connector w/w
50/100 §-100 Connector s/t

NAKED PC

Sound Board., . .$34.95

z eo cPU/(lmx-y 24.95
04 CPU 95
16K Static BAM (2113). . .29.95
32K Static RAM (2114)... . 3895
8K Eprom {2708}, 24.95
2708/2718 Eprom 4 95
ACP Proto Bd 3MConn | 27 95
Vector 8800 Proto 2 20

| 2
Vector 8803 11 slot MEB 29 a5
ACP Extencer w/Conn. 5
l:! Slol MotherBoard. (wmcw :?|2 95

IC SPECIAL PURCHASE

s S\m MomavtExpenmme) .34 95

LF 13508 JFET Anaiog Mull 8 bit
CM 7045 Pracision StopWatch
CMOS LED Stopwatch/Timer .
ICM 7207 Oscillator Controller
Seven Decade Counter

ICM 7209 Clack Generator

ICL 7307 3'a Digt A/D{LED)
MC14433P 3'; Digit A/D Converter
ICL 8211 Voltage Reterence

LM 1B50N Ground Fault IC

LM 2900N Quad Ampiier

LM 2917N Freq to Voil Conv
AY-3-3550 3% digit DMM
AY-5-3507 40MHz OVM

MEM 4963 Mostet Smoke Deteclor
27508 32 x 8 Prom {IM 56001
G115M 6 channel Moster

ULN 20034 7 channel Onver
2101AL-4

MCM 14505 64 bit Stalic Ram
MOC 3003 (4N28) Opto Coupter
SPX33 Opto Coupler

IH 5045 CMOS Switch DBST

5318 TV Ch Disp. Circutt
B8080A 8 81t CPU

82521 32 x 2 Static RAM
8700 CJ 8 Bt AD

2758 5v-2708 EPROM

4Kx1 Dynamic 22 Pin

6604/VPD Am/aozwszO/MK 4096/
aKx1 Dynamic 16 Pin
7520/2: 50 Lmas7
1488/1489 21199 LM 3302
MK5014Calc 3/199 LM 4538
LM323K 4 95 AC 4136
MC1372 RC 4131
MMszec A B 2 95 COM 5027
COM 5037
LM:lao l 25 DAC100

MMB5280/VPD 411/C2 wmms 4060/
RAl

895
2395
1995

7

1595

Fopoy PC!
{8 SHUGAAT) 3995
S100{AYS-8910) Souna Bd... 34395
Apple Souna
MONTHLY
SPECIALS

*  $100 Wire Wrap
Connector
$3.00 each

* 2708s

8 for $30.00

ACOUSTIC MODEM
NOVATION CAT™ 0-300 Baud
Bell 103 Answer, Onginate

‘D’ CAT MODEM
NOW AVAILABLE
99.00

MONITOR

Sanyo 8112CX
Green Phosphor

Sanyo §012 CX

.$279.00
278.00

Sanyo VM 4509
" 169.00

248.00
42900

Sanyo VM 4212
157 B/W

VERBATIM DISKETTES
10C % CERTIFIED ERROR-FREE!

© 35 TRACKS DOUBLE DENSITY SINGLE-$I080 5l

TYPE DESCRIPTION

52501 Soh Secwored TRS B0 elc
5251 10 Hole Hard NS Aople etc
$25-16 16 Hole Haid MaCIopdis.

® 40 & 77 TAACK DOUBLE DENSITY - SINGLE SiDED
4" W/NUD REINFORCEMENT RING
Soit Seclored 185 B0 v
10 M Harg NS Appe 2ic

577 6 cropoKs
@ 40 TRACKS DDUBLE SI0ED DOOLE nmm s
550- Soft Sectoreg SA 450 M

550-11 10 Hoe Hard BASF wMch
550-16 16 Hoe Harg Micro?
ol vno" CERTIFIED DISKETTES

1 Oensity 3740
FDBDO J? 32 Harg Singie Densty Shug

FOB02-01  Soft Doute Deasiy 340

FOBS0-0t  Sofl Doutse Sdea Doutie Density 3740

Locden 12" 143.00

SOCKEY SPECIALS
14,16, 18 & 22 Pin
Soldertail
12 each

100 for $12
TERMS: Use check. W/C. VISA
AMEX. CB or COD COD reauires
25% deposil Charge Orders pease
include expration date, Foregn pay
US. Funds Order By phone. mai or

S1222 TWX MINIMUM $10.00 Please in-

ude magazing 1ssue and phone no
SHIPPING U.S.A. add $2.00 tor first

s399s 2 bs For surtace add 30¢ for addr

$3995

53350

tional 158 For air add 70¢ tor adde
.tonai 1o FOREIGN: Add 10% ship-
ping and handhing CQD's $1.85exira
Not responsible for typos Some

3350 "ems subject to pnos sale. We re

2180
1980

VOLUME DEALER PRICING AVAILABLE

WE ALSO STOCK DYSAN-CALL

1

serve nght 1o kmit quantities. some
Htems subject 10 precious metal adder.
Retall pncing may vary trom Mail
Order. We reserve the ngh 10 sub-
stitute manulacturer,

FOR INTERNATIONAL ORDERS
1310.€. Edinger (714) 953-0604

SanlaAna CA92705 TWX:910:595-1565




SN7400N
SN740IN
SN7402N
SN7403N
SN7404N
SN7405N
SN7406N
SNT407N
SN7408N
SN7409N
SN7410N
SNT741IN
SNT412N
SN7413N
SN7414N
SN7416N
SNT417N
SN7420N
SN7421N
SN7422N
SN7423N
SN7425N
SN7426N
SN7427N
SN7429N
SN7430N
SN7432N
SN7437N
SN7438N
SN7430N
‘SN7440N
SN7441N
SN7442N
SN7443N
8N7444N
SN7445N
SN7446N
SN7447N
SN7448N
SN7450N
SN7451N
SN7453N
SN7454N
SN7450N
SN7460N
SN7470N
SN7472N
SN747aN
SNT7474N
SN7475N
SN7478N
SN7479N
SN7480N
SNTAB1N
SN7482N
SN7483N
SN7485N
SN7486N
SN7489N
SN7430N
SN7491N
SN7482N
SN7493N
SN7494N
SN7495N
SN7496N
SNT7497N
SNY4100N
SN74107N
SN74109N
SN74118N
SN7412tN
SN74122N

CD4000
CD400Y
CD4002
CDAapos
CD4a007
CD4008
CD400Y
CD400
CD4011
CD4012
CDa013
CD4014
CD4015
CD4016
CD4017
CD4018
CD4019
CD4020
CDao2t
CD4022
CD4023
CD4a024
CDa025
CD4027
Cban28
CD4029
CD4030
CD4031
CD4032
€D4034
CD4035
CD4037
©D4040
CD4041
CD4042
CD4043
CD404a
CD4046
CD404aT
CD4048
CD4049
CD4050
€D4051
CD4052
CD4053
CD4055
CD4056
CD4059
C04060
CD4066
CD4069
CD4070
CD4o71
CD4072
CD4a073
CD4075
CDa076
CD4077
€D4078
CD4081
CD4082
cD408s
CDa089

STORE 51

7400

19

3

35

SN74123N
SN74125N
SN74126N
SN74128N
SN74132N
SN74136N
SN74139N
SN74141N
SN74142N
SN74143N
SN74144N
SN74145N
SN74147N
SN74148N
SNT4150N
SN74151N
SN74152N
SN74153N
SN74154N
SN74155N
SNT4156N
SN74157N
SN74158N
SN74160N
SN74181N
SN74162N
SN74163N
SN74164N
SNT4165N
SN74166N
SN74167N
SN74170N
SN7a172N
SN74173N
SN74174N
SNTA1TEN
SNT4176N
SN74177N
SN74179N
SN74180N
SN74181N
SN74182N
SN74184N
SN74185N
SN74186N
SN74188N
SN74190N
SNT418IN
SN74192N
SN74193N
SN74194N
SN74195N
SN74196N
SN74197N
SN74198N
SN74199N
SN74221N
SN74251N
SN74273N
SN74279N
SN74283N
SN74284N
SN74285N
SNT4290N
SNT4298N
SN74365N
SN74366N
SN74367N
SN7436BN
SN74390N
SN74393N
SN74490N

CMOS

CD4093
CDA094
€04098
CD4099
MC14408
MC14409
MC14410
MC14412
MC14415
MC14419
CD4501
CD4502
CD4503
CD4505
CD4506
CD4507
CD4508
CD4s10
CD4511
CD4512
CD4515
CD4516
CD4518
CD4520
CD4555
CD4556
CD4566
74C00
raco2
74C04
74008
74C30
74Cta
74C20
74C30
74C32
74C42
74Ca8
74C73
74C74
74C85
74C89
74C80
74C93
74095
74C107
74C151
74C154
74C157
74C160
74C161
74C163
74C164
74C173
74C174
74C175
74C192
74C193
74C195
74C922
74C923
MMBO0C95
MM80CS7

RETA(L STORES OPEN MON-SAT
1310 “B" E. Edinger, Santa Ana CA 92705 Showrcoms.

74LS0ON
74LS0IN
74LS02N
74LSO03N
74LS04N
74LSO5N
74L508N
74LS09N
74LS10N
74LS1IN
74L512N
74LS13N
74LS14N
74LS15N
74LS20N
74L821N
74L822N
7dLS26N
74L827N
74L828N
74LS30N
74L832N
74L837N
74LS38N
74L840N
74L842N
74LS47N
74LS48N
74LSSIN
74LS54N
74LSS5N
74LST3N
74L874N
74LS75N
74LS76N
74LS78N
74LS83AN
74LS85N
74LS86N
74L890N
741.892N
74L893N
T74LS9N
74LS86N
74L8107N
74LS108N
74LS112N
74LS113N
74LS114N
74L8122N
74LS123N
74LS124N
74L8125N
74LS126N
74L8132N
74LS136N
74L8138N
74LS139N
74LS145N
74LS148N
74L8151N
74L8153N
74LS154N
74LS155N
7ALS156N
74LS157N
74LS158N
74LS 160N
74LS16IN
74LS162N
74LS 163N

78H05
78MO6
78MG
LM105H
LM108AH
LM300H
LM301CNM
LM304H
LM305H
LM306H
LM307CN/H
LM308CN/H
LM309K
LM310CN

LM312H
LM317T
LM318CN/H
LM3I9N/H
LM320K-XX~
LM320T-XX"
LMAZ0H-XX*
LM323K
LM324N
LM339N
LM340K-XX"
L M340T-XX*
LM340H-XX"
LM34daH
LM348N
LM358CN
LM360N
LM372N
LM376N

NESS7V/H
NESI2N
LM702H
LM709N/H
LM710N/H
LM714N/MH
LM715N
LM723N/H
LM733N/H
LM739N
LM741CN/H
LM741CN-14
LM747N/H
LM748N/H
LM760CN
LM13I0N

35

98

595
1.49
149
a9
295
78
35
.98
89
325
29
98
149
1.25

LM311D/CN/H 98

175
275
1.49
125
1.49
125
125
495
125
95
1.49
125
125
1.95
185
98
1.49
195
375
375
125
1.79
1.95
1.49
1.49
195
375
39
98
19.95
795
125
175
150
275
299

74LS00

74LS184N
74LS165N
74LS166N
74(S168N
74L5169N
74LS170N
74LS173N
74L5174N
74LS175N
74LS18IN
74LS190N
74LS191N
74L8192N
74LS193N
74L8194N
74LS195N
74L8196N
74LS{97N
74L8221N
74LS240N
74L8241N
74L5242N
74L5243N
74L5244N
74L5245N
74L5247N
74L5248N
74L5249N
74LS251N
74LS253N
74L8257N
74L5258N
74LS259N
74L.S260N
74L5261N
74L5266N
74LS273N
74L5275N
74L8279N
74L5283N
74LS290N
74LS293N
74L5295N
74L5298N
74L5324N
7ALS34TN
7415348
74L.8352N
74L8353N
74L8363N
74L8365N
74LS366N
74LS367N
74LS368N
74L8373N
74L5374N
74LS3TEN
74LSITTN
74L5385N
74LS386N
74LS390N
741.S393N
74LS395N
T4LS399N
74L.8424N
74L5668N
74LS670N
81LS95N

81LS96N

81LSY7N

81L598N

LM141aN
LM1458CN/N
MC1488N
MC1489N
LM14g6N
LM1556N
LM1800N
LM1820N
LM1850N
LM188IN
LM2111N
LM2900N
LM2901N
LM2917N
CA3013T
CA3018T
CA3021T
CA30237
CA3035T
CA3038T
CA3046T
LM3053N
CA3059N
CA3080N
CA3062N
LM3065N
CA3080N
CA3081N
CA3082N
CA3083N
CA3086N
CA3089N
CA3096N
CA3097N
CA3130T
Ca3140T
CA3146N
CA3160T
CA3190N
CA3401N
MC3423N
MC3460N
$Ga52aN
CA3B0ON
LM3900N
LM3905N
LM3909N
RC4131N
RC4136N
RC4151N
RC4194
RC4195
ULN2001
ULN2003,
SN75450N
SN75451N
SN75452N
SNT5453N
SN75454N
SN75491N
SNT75492N
SN75493N
SN75494N

STORE #2: 542 W. Trimble Road, San Jose, CA 95131 o {408) 946-7010

199

LINEAR

il, Warehouse

Double-Density Eight-lnch o
Floppy Disk Controller  o%-

f FEATURES: )
»High speed DMA transter of data
(1 microsecond/byte}
* Complete documentation provided
includes theory of operation. source code:

for DOS tiliies.
and diskette uhite Inteak X-10 System 17995 Ok Il

Hi-Speed Serial 110 $18900 0S65 Og-Sector

Applesott Il Firmware

® Uses all standard Apple DOS commands, Introl X-10 Controller 26995  Pascal Lang System

{OPEN. CATALOG. LOCK DELETE. LOAD Al Music Synthesizer. 259,95 Parallel Printer Card

16 Ch Analog input 24995  Communications Card.  189.00

2 Ch Analog Output 16495  Business Software Pkg 62500

13-Key Keypad 11995  Corvus 10 Megabyte (ereéz5 o
4

etc) Except for INIT which has been
improved and enhanced in a Vista format
routine
» Compatible with Appie DOS 3.2/3 3. Pascal
11and CPM 2.2 (with the Z80

Vis-Calc 125.00

$349.00

Centronics Printer /0 18000  Appie Graphics Tablet
0.C Hayes Modem I} 34995
Apple Clock 26900 sk It wiConsoller & Dos 33

165.00

& Apple® 11 48K
Apple® Il Plus

DISK SYSTEM SPECIAL

Apple Il Plus w/48K Supermod Video Modulator
Disk H w/Controller Integer Based ROM Card.
CALL FOR PRICES

integec ROM Card

Proto Card 2195
M & R Modulator 2995
Cassette. 5495
16X Upgrade Kit 5495
Desktop Plan 9800

8" Fioppy Contraber 35000
Heunstics Speechiab 17900

Romplus + 169.00
Supertaiker 27900
Caster 25000

so!t card byMicrosott)
*Intertaces to all Shugart/ANSI standard
eight-inch floppy disk drives
»2Kx8 PROM contamns autoboot functions
and all eight-inch floppy driver code
allowing complele memory usage map
compatibilty with Apple DOS 32/33

* 120 days parts and labor waranty

@ Apple 11l Option A: Apple I 46!

12" B/W Monitor

® Apple tll Option B. Same as
Option A Plus: Disk |l for
Apole 1t

NON-LINEAR SYSTEMS, INC. @

@oppic #/

CALL FOR PRICES

Analyst Package, ® Apple Hl Option C: Same as

Option A Plus: Disk Il for Apple Iil,
Silentype Thermal Printer

® You may substiluie 128K Apple 11 for
96K Appie Il|

TOUCHTEST 20

DIGITAL

MULTIMETER NEw APPLE

The NLS Mode! TouchTes1 20 ® “APPLE FAN" - Cures themma) proniems from overcrowded
18 2 ' ot datal muit- machines designed specifically for Apple $4985

e it iy O ® “BIT 3"~ New B0 x 24 Video Board hor Apple Completely
measunng 10 parameers compaitie with Pascal $32995
e E AT Tne © “BAR WAND' Hewtel! Packarg HEDS-3000 Bar Code
e Tt o, ntertaced 1o Apole 519900
lamp indicabon of control ® “SEC APPLE A/0™ - B Channel A/D Intertace completely
setbngs wiwch inciude func: assemblad and tested $9950
e e $349,95 | o
® "APPLE CRYPTEXT" lor data encryption ang
BECKMAN | ==
D' al M l A ® “B2IAZ" Graphecs Intertace Card by Base 2 $15995
> 3 @ B" Disk Drnes oc Apgle. Controllr, OS, Two 87
‘g‘f‘;‘m, -L\ U H 1\1\1[L [_C ES : drnves cabnet and cabde 5145000
o Chace of Models - Te TECH 310 has all sbove ® "MICROMODEM" - 0C Hayes 31998
&\ teatwres 7 tunclions 29 ranges pius 025 Vac ® “DIGISECTOR™ Converts wideo nput to Hi-fes
P 5\00 accuracy qragtves. §349 95

pS The TECH 300 has 2 05% Véc accuracy and al
ot he above lealwes but without Insta-Ohms ™

Contiuty function o the 10 amp curten ranges

® Calfornia Microproducts
VisiCalc Keypads Numberic keypad with spacs,

E=CSI=CONTINENTAL SPECIALTIES

16 channels.

PRODUCTS

® D0S 33 Upgrade Kits 23% more storage In 15-sackr
8¢

65 00

® Mountan Hardware Music Board, best yet

$55000

® Controller 1.1 Rewision KiL 20% overal processing

speed increase 2nd SuppORts Standard praters. Reduced
disk handing Addonal emor checking
Improved manual Vendar hie expanded $14500

# Pasca) Revision Kit Adds executive and

chaming capabilites 10 Pascal envionmen. $6500

* Mauntain Hardware Exfiansion chassis 8 more stots.

for Apple Hardware o software seiectabie

Cara
® NEW' Caforma Computer Systems APPLE Clock.

ny
® NEW 2-80 Soltcar lor APPLE CPM 22 & M BASIC

ChUgES Dowe! SURDty Avan Soon
@ Smal Term Aggie 80 x 24 Vigeo Carg $61900
o Symiex X-10 $34900

® Apple Stientype With Agple Inteligent Intertace

549 00
$12495

apace ESC - and - keys for VisiCalc compath $32500
TECH z g . 8
" rggn g?g 3.2!5:! e 2! i by, $169.00  ® SEC ECHO fi Speech Synthesizer $24995
o TECH 330 Dsgital Mulimeter $189
o\ VSR umiCarmgCase  S10 NEW APPL F
- il Carryu 54 4
e e o e &38| 1 CYRENSTRIRE - Aogie 1 versen of Star Raers from 4 "84l fams” ~ H-Res Smulation of Westem Gurtght
\ AP.221 RP Prove $35 Alan on disk $3495 300 Skeel Shooting Same author as Nasir $2995
- .\ Cr231 AC Curren Ciamp 542 [l 2 ATR Sk Morket sy Hy s, TrerdLines efc.— $10995 5 “Anpl Tas Panees Prkae” $89.95
»’ DL-241 Deluxe Test Lead Kit s;o 2 ASTERGISS $2095 6 Wre-D0S Tool KT
TL242 Spare Test Leads 6 7.NEW Agpie 2:60 GP/M Software Cai or Pree

NEW tocksmith ver 3.1 — Back up your valuable master diskettes! only $74.95.
Prevent the 10ss of your expensive software

Model LM-3 40-channel Logic Monitor 585.00

Wodel (M-) Logic Montor 60.00

Model LM-2 Logic Monitar 14700

MAX-100 100 MHz Portable Frequency Cwnl;roo
14

Widel 1P-1 Digital Logic Probe 50.00
Maést LP-2 Economy Logic Probe 2800
Mudel LP-3 High Speed Logic Probe 7700

place.
100 Gan 414 acreat yos HOW BASIC and

ARD. Z80 SOFTCARD $299.00

MOUNTAIN COMPUTER
EXPANSION CHASSIS

cards. -
same way a3 yout Agoly Onfy one adaitional
Command 16 ssecify m Abgie o n Expanson

G $699.00

Model LPX-1 Logic Probe Kit 2195
Medel LTC- 1. LTC-2 Logicai Analysis Kits  220/250

Proto Clips

18-PinCip  PC-14
16-Pn Cip  PC-16
24-PnCip  PC-24 5 950
40-Pin Chp  PC-40 $1495

ATARI 800 & 400

Personal Computer System

ATARI 800 $79900
ATARI 400 $37500

Prncopies of Econome:

Soell

Bi5¢ Eleciricity

Bas« Agetra

a1k Game s Pragram Conuatier

Gude to BASIC Programming R0
BASIC Game Programs

Aot-On Nemery

8 AW Memory Moouie

6K HAM Memony Moduie

Banm Diskettes.
Disk Fiie Manage:
Aeeximaey Cowtroden
roang Contrpter

Proto Boards
E?S" 1808 EE%%% EZ% ATARI 800 Includes: Computer Console, BASIC Lang. Cartridge, BASIC
101 21 g i
gl 2100 Rk 13900 Language Programming Manual. 800 Operators Manual w/Notebook,
PB-103 4300 s 16K RAM Module, Power Supply, TV Switch Box.
\ Nrighensia Computer Chess 8500
{ e O 59901 Home Fmance 9500
SEMICONDUCTORS SR —
SPEAK 7 vr vr ¥ ¥e 40\ \- [ 2
" 1895 US Government 3500
91 9, Supervisary Skils. 3500
DIGITALKER” ) S
A0M Carréy S 215( S £
A - ™ gl 3
Speech Synthesis System B s Cotode 2000 et mranen 4
The OIGITALKER Is 8 spaech synthesis system SIC gggo myses 100
conssting of multiple Nchannel MOS inle- S0 (:v’ll Classes iEnghshy ¥»
grated ggms Ecoiunss [eommchproeea o) b3 & B :;mm‘ wCatons, g;
and speech 3 when used 500
e e e agsa. 203 sposker Super Breasou™ 200 Eecive Wring 30

5500 auto Mechanes

peoduces a system which generates highquality
Sipe Sua™ 4200

speech nciuding the natural nliection and

emphasis of the onginal speech Male, female
and chikiren’s vowces can be synthesized

» Compietely indepsndent sys:lm nol BOANI PNOCESSOR  ACP PRICE ENCLOSURE
requINNg & Processor controllar K

o Dasigned to be easiy mienaced 1o most iRl OO i o
T e Cromemeo 280 40900 NA

® 256 possible addressable axpressions

SINGLE BOARD COMPUTER SELECTION GUI

PAGCESSON  ACP PAICE ENCLOSURE
23800 A

BOARD

8C-58C100
AM 65
Cosmac Vip

Padde Contioser Parc 800
Joyshck Controtier Pav 1B X

280
6502 37500
1802 199 00

o Mate, lamale, and children's voces
@ Natural infiection and emphasts of onginal

TEXAS INSTRUMENTS
INCORIDRATE D

99/4 PERSONAL COMPUTER

Superior Color, Music, Sound & Graphics -

& a Powerful Extended Basic - All Buiit-In,

Now! Specal T.V.

Adapter lets you use [ ———

your existing T.V. set !

Bpeech
» Adcresses 128k of ROM direcily
» Commuricates wih siatic or clocked
dynamic ROMs.
* TTL compatible
* MICROBUS'™ compaibie

OIGITALKER™ DT1000. Seif contsined
g that — with just m speaker and a
power Bupply ~ can rattie of any desired
combination of 144 words.

as acomputer display.

$499.00 _ -

Console only

DIGITALKER™ DT1050. Chip setfor buliding w

Digitalkar Into your own evaluation design.

National $95.00
gd Semiconductor

P.O. Box 17329 Irvine, Calif. 92713
Direct Order Lines: (714) 558-8813

{800) 854-8230.or (800) 854-8241
CIRCLE 13 ON FREE INFORMATION CARD

www americanradiohistorv com

BASEBALL
FOOTBALL
AUTO RACE
TENNIS

GOLF
SOCCER

Add 4995
CEEE N\ \N
INTELLIVISION N

ACP LOW PRICE

$259.95

GAME CARTRIDGES $28.95

HORSE RACING

ARMOR BATTLE

SPACE BATTLE
CHECKERS SEA BATTLE
MATH FUN ASTHOMASH

BACKGAMMON
WORD FUN

POKER/BLACKIACK
ROULETTE

DRIVER'S LICENSE # OR MAJOR (;REDIT’CARD
# 1S REQUIRED ON ALLCHECKS. MONEY ORDER
OR CASHIER CHECK WILL ,FACILIT!TE THE-
SHIPMENT OF YOUR PURCHASE.

1861 LSNONV

©0
(1]



Govt. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS .

FREE UPON REQUEST!

NEW CATALOG

FAIR RADIO SALES
1016 E. EUREKA * Box 1105 + LIMA, OHIO - 45802

New BARGAINS!

Send today for FREE copy of
WS-81. Address Dept. RE

DISCOUNT TRS-80° DEALER A30)
COMPUTER SPECIALISTS

FREE
COMPUTER
CATALOG
UPON
REQUEST

&
‘&-
T

$ DISCOUNT $ on TRS-80's

26-3001 4K Color. - $353.00
26-1062 16K I, 865.00
24-4002 64K | DRIVE. . ... . 3440.00

1-800-841-0860 TOLL FRER
MICRO MANAGEMENT SYSTEMS, INC.
Downtown Plaza Shoppmg Center
115 C. Second Av.,
Coiro, Georgia 31728
(912) 377-7120 Go. Phone No.

[ INTERNATIONAL ELECTRONICS UNLIMITED

TRANSISTORS . pk-10 pk-25  pk-100 1000 | CARBON FILM RESISTORS, /4 & 1/2 watt Rm",
aanm
irsace  10-92 NPN O S.25 1.6 25 12.00 .llea PRICING -
orz222a  10-92 wew 30 1.75 4.00  15.00  .13ea| carson Fiim tsg tota] quentity ea  pk-10 pk-100 pk-1060
Berz2z2a t0-18 NPN 45 15 (00 29.00 .26eal 1/4watt (R.Onm R25) 1999 530 .45 2.00
oN3053  T0-5  NPN 55 5.0 75 45.00 .42eay .095"dia X 250 long (body) 1000- 90 .80 1.80  15.00
J2n3904  10-92  NeN 25 165 .25 12.0 10ea| 1/2watt (R.Ohm R50) 100300 1.70 14.50
j2n3906 T0-92  PNP .25 1.65 3.25  12.00 .loea| -1467dia X .354"long (body) 10000- 00 25 155 13.00
25 or more resistors - not individually packaged
DIODES mixed - specify any assortment of values $.04ca
184001 §OPIV 12/$1.00 mo/giogo }ggg;ggbogo
184007 1000PIV  10/$1.25  100/311. .
88148 (1N914)  15/$1.00 100/$5.00  1000/540.00 METAL FILM RESISTORS,  1/s wtt Kohm
STANDARD 1% METAL FILM VALUES FROM 1D OHM TO 1.21 MOHM
LED § *:— - METAL FILM 15 tota] quantity ea pk-10 pk-25 pk-100 ok-250
JuMBO DTFFUSED - .20"d X .34"1 RN6Q (R.Ohm CRB6OFY) x/mn 1- 9(9) $. gg 90 ?ao ;-gg }g-gjﬂ
pk-10  pk-25 pk-100 1000- Low temp coef - 50ppm/OC 5000_ ‘%0 85 170 6.50 15.00
Red §1.00 2.25 8.00 .078ea 1agdia X dass long (body) 3000 20 -3 170 &30 1390
lotor . ] . . b
élear }gg g g?, \g 22 :%sﬁa ’ enee 10 or more resistors - not individually packaged
Yellon 140 3025 10.45  .i0es mixed - specify any assortment of values S.15ea
white 1.00 2.25 8.00 °.078a SOCKETS — Lom reonie votoes 14
SOCKETS — b -
SUBMINIATURE DIFFUSED - .125"d X .21 ea 10-  100-  1000- :‘;'was cs :iv?
pk-10  pk-25 pk-100 1000- 8 pin $.20 .18a .l6ea .ldea ‘9: ilu e orlx cts
Red $1.00 2.25 8.00 .078es 14 pin .25 .2lea .19ea .16ea in plate tails
Clear 1.00 2.25 8.00 .078a 16 pin .26 .22%a .20ea .17ea e 10 .
Green 1.40  3.25 1045 .l0ea 18 pin .32 .zg:a .ggza ik o8 % ng-
Yello 1.40 3.25 10.45 .10es 24 pin .45 . .40ea .}Bea -85 . .
e 28 pin .55 .5%ez .50ea 16 pin .60 .57 .51
LED MOUNTING CLIP & RING 40 pin .65 .62ea .60ea
For 20" (jumbo) LED
i pk-10  pk-25 pk-100  1000- TANTALUM CAPACITORS  solid dipped *20%
§1.25 2.75 7.00 .06ea Jluf/35V .35 .25 4.7uf/25F..48 .40 22uf/19V .52 .42
CAPACITORS .220%/359..35 .30 5.6uf/L0V .48 .40 22uf/35V .65 .60
) %10 .33uf/35V .35 .30 6.8uf/6V .40 .35 33uf/6V .60 .5¢
POLYESTER FILM CAPACITORS - 100V %1 luf/25V 35 .30 6.8uf/16V .50 .40 3IIuf 1OV .65 .55
EA. PK-10 PK-100 EA. PK-10 PKI00 N3 'suf/20v 135 30 l0uf/20v (50 .40 i7uf/ev .65 .35
.00luf $.15 .95 6.50 .033uf §.20 00 10.00 575 735y .40 .35 1Suf/6V .50 .40 47uf/15V .70 .60
.0015uf .15 .95 750 .037uf .20 115 10.50 B373,0%35y 45 .40 15uf/10V .52 .42 SGuE/6V .89 .80
.0022uf .15 .95  7.50 .?G%uf gg : 32 {z}.gg i 7uf/lev .45 .35 13uf/20v .55 .45
.0033uf .15 .95 7.50 .lu . g q cea. of above -
0087uf 15 .95  7.50 J5uf .35 2.25 14.00 JANTALUM CAPACITOR ASST, ¢ 22 337,50
l068uf .15 .95  7.50 .z2uf .40 2.55 20.00 CAPACITORS FLECTROLY1IC AXIAL LEADS
0luf .15 .95  7.50 .fauf .45 2.75 25.00 ] R R 25 .17 .15
015uf .16 .95 7.50 47yf .50 3.50 30.00 |luf/3ov Y . ey 25 1718
022uf 15 95 7.50 2.2uf/25v, .16 .13 .12 100uf/35 . . .
; : 2.2uf/50V .16 .13 .12 150uf/25V .30 .22 .20
POLYESTER CAPACITOR KIT 5 e3 of the above values $14.95 B3 3u¢/50v .17 .13 .12 220uf/i6v .30 .23 .20
CERAMIC CAPACITORS phgav e L aear 3s o
Ipf  18pf  47pf iU0pf 220pf 60OBF - .00¢7uf  .030uR s hshy  l1g (1s .13 470uf/35V .82 .35 .33
Spf  22pf  sepf 120pf  270pf  .00Iuf 010wt .OS0u§io0:hisoy 19 .16 .15 S00wE/lSV .38 .32 .30
7of 27t 68pf 150pf  30pf  .O00ISuf L O8uf L luf hog ehgy 19 .17 .14 1000uE/l6V .90 .85 .80
10pf  33pf  82pf 180pf  470pf .0030uf  .022uf 22uf/50V 20 .18 .16  1000uf/35v 1.10 .95 .9
Tpf - .050uf /50V uf /50v 25uf/25V 20 ig ig ;gogug;lsv igg 1 ig } gg
Total qt. ea pk-10 pk-100 1000- ea pk-10 pk-100 10u0- [ 30uE/25V .21 . a 00us/40v 5
1°20000 52095 6.5 525 1.25 0.50 .09 f350uf/35SV 22 .18 1% 4700uf/50v_1.50 1.35 1.30
1000 85 6.00 .055ea s T0% OFF ON 52500
CERAMIC CAPACITOR KIT Eﬁ'cé ?gﬁ- °f(";f| a”gve "ﬂ‘l{e:s‘;g-g CMOs 107 OFF ON$25.00 15% OFF ON $50.00
-C ea. 0 e above valu .
15% OFF ON $50.00 ;55 ¢ RO B
- 7401 7465 .30 74156 .62
POWER SUPPLY KIT 4000 Serfes  CMOS Tiz 15 i 4 e 6
L2v. sy 4000 .25 4020 1.4 4050 .5 Wpa03 1g 7472 .32 74158 )
KN T ted-power) zupply using 001 .39 4021 .95 4051 1.05 M7a0a 20 7474 .18 74160 .7
a 115v/29% €T transformer. 3= 4002 .25 4022 .95 4066 .79 W7405 .25 7475 .49 7416l .7
Lm340T and 3-LM320T requlators 4006 .95 4023 .30 4069 .39 W7a06 .20 7576 .49 74162 .85
to supply the above voltages 007 .39 4024 .75 4071 .29 W7a07 (20 7260 .35 74163 &%
Meat sink provided for +8V a009 95 4025 .22 4072 .39 Woaos 27 7as2 (25 72184 8
pasTs Inciuoz 4009 4027 59 4073 .39 Rjep9 27 7as3 .85 74165 s
T 4010 .45 4028 .85 4078 .39 W7410 .18 7485 .50 74170 .50
TeSatarens 2011 .45 4030 .49 4081 .39 7
e board - . 239 l7ass 29 rame a2 74173 1025
o diode 4012 .25 4035 95 4082 .30 Wysye .20 7489 .75 74174 1.05
avacitor 1000 ot 4013 .59 dodo 1,15 4518 1.25 W7417 .20 7490 .59 74175 .85
Af::;::a?- ‘O!M + shipping 4014 .95 4041 1.20 4528 1.50 B7a20 .20 7491 .64 74176 71
4015 .95 4042 .95 4585 1.50 B7azs 39 7492 .59 74177 .7
4016 .64 4043 . 4901 .59 N7aze .35 7493 .35 74180 .35
CLOCK CHIPS 4017 1 4086 1.69 7427 .25 7494 .53 74181 1.85
5316 4 digit, 12-24hr, alarm 1.95 2018 .95 4049 .45 7830 .25 7495 .35 74182 5
50-60hz, 40 pin - 7432 20 749 .35 74189 .5
7437 20 74105 48 74190 1.1
107 OFF ONS$25.00 f7238 18 74107 35 74191 100
X 10/%$35.70 YULTAGE REQULATORS. o 7440 18 74121 .35 74192
UART 16028 $3.95ea 10/ IS% OFFONSS0.00 500 50 7012 '35 74103
M320T-5  Negative 5 V reg (7905) 1.19 §7442 35 74123 (39 74198
8 MINIATURE SOUID STATE tM3§OT-§2 Nzgati:e 12 v re? { 79‘%» 1.19 7343 .55 74125 .50 74195 69
= FLECFRONKC AUZZER gatt 9 2 § g e ez g0 a1
= - LM320T-15 Negative 15 V reg (7915) 1. 7445 (50 74332 .75 74197 .7
o LM340T-5 Positive 5 V reg (7805) 1.19074a6 5o 74121 .35 74198 1.4
& LM340T-8  Positive 8 V reg (7808) 1.19872a8 .59 74145 .50 74199 1.25
= 6 Volt - o LM340T-12 Positive 12 V reg (7812) 1.19 ;:g: 22 mgz ;;2 Z°§§§° 3 ég
3 (operates from 4V - 9V) 5135 1 d0es 1 opes | LMIO0T-15 Positive 15 ¥ reg (7815) 1.19f7e81 22 T0.38 )
7453 .18 74183 .35
=1 payment by check, M.0., UPS/C00, M/C or VISA. Add 51.26 for 7480 18 74154 1.45
w shipping/handiing in U S, Canada and Mexico. Additional charge
OI for UPS COD or BLUE LABLE. Other Countries $1 25 + 5% of order INTERNATIONAL ELECTRONICS UNLIMITED
= total. California residents add sales tax. Minimum order $10.00 T e, 9346
e SCHOOLS AND GOVERNAENT ORDERS ACCEPTED ON OFFICIAL ahone " 805 6582747 ° ﬁ
< PURCHASE ORDERS.
o
96 CIRCLE 62 ON FREE INFORMATION CARD

www americanradiohietory com

L----------------------

B D SF G G5 OF (N OF S5 G5 G5 (I G5 G5 G5 G5 6N M G5 G 6B G5 & & @

- . D D S SR D e D D 5N S5 5D 5D &5 G an G5 S5 5D 59 S 55 5D 5D &b &b &b 59 @n e 50 W 0D 6 .

READ THIS!

FORYOURTY T

e anr

“hdllﬂll““s

e AL skt
—-l\m' =

uoo—*'““.m,.—n

nﬂlvu\l‘"’"

LD THIS
B“‘.SA\I\N(Ti

And put up to $10.00 in
your pocket.

You can save up to $10 when you
subscribe to RADIO-ELECTRONICS—
and have the best electronics
magazine of all delivered to your
home, before it runs out on the
newsstand! Every page of every
issue is packed with electronics
news and excitement you

won’t want to miss. Make

sure you get every issue,

and mail the money-saving
coupon today! Get all the
excitement, every month.

Subscribe to

Radio Eleclronics

and . ..

for added savings,

enclose your payment and

you get TWO EXTRA ISSUES
per year.

Clip this coupon—MAIL TODAY!

Get the Best—Every Month!
Mail Today!

YES! please send me

[_] Payment enclosed, 14 issues for $13.00
(You save $4.50 off newsstand price.)

7] Payment enclosed, 28 issues for $25.00
(Save More! $10.00 off newsstand price.)

[] Bill me, 1 year—12 issues only $13.00
(You save $2.00 off newsstand price.)

] Bill me, 2-years—24 issues only $25.00
(Save more! $5.00 off newsstand price.}

Extra shipping: Canada $3.00 per year, all other
countrles $7.50 per year.

(7] Check here if this is a new subscription.
(] Check here if you are extending or renewing
your subscription.
(please print)

Name._

Address

City___ __State Zip Code.

Mail to:

40H1

Allow 6-8 weeks for delivery ot tirst issue.

L



isms2y  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATIONS: WIRED

Range: 20 Hz to 600 MHz

Sensitivity:  Less than 10 MV to 150 MHz

Less than 50 MV 10 500 MHz

0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)

10.0 Hz (600 MHz range)

9 digits 0.4" LED

Standard-10.000 mHz, 1.0 ppm 20-40°C.
Optional Micro-power oven-0.1 ppm 20-40°C
8-15 VAC @ 250 ma

The CT-90 is the most versatils, feature packed counter available for less
than $300.00! Advanced design features include; three selectable gate times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed' Also, al0mHz TCXO time
base is used which enables easy zero beat calibration checks against WWYV.
Optionally; an internal nicad battery pack external time base input and Micro-
power high stability crystal oven time base are available. The CT-90,
performance you can count on!

7 DIGITS 525 MHz $992

SPECIFICATIONS:

PRICES

CT-90 wired. ) yews warranty 129,95,
CT-90 Kit. 90 day parts war-

santy 109.95
ACL AC adapter 398
BP-1 Nicad pack +AC

Adaper/ Charger 12.95
OV-1, Micro power Oven

ume base 49.95
Enternal time base input 1495

Resolution:

Display:
Time base:

Power.

WIRED

Range:
Sensitivity:

Resolution:

Display:

20 Hz to 525 MHz

Less than 50 MV to 150 MHz
Less than 150 MV to 500 MHz
1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)

100.0 Hz (500 MHz range)

7 digits 0.4” LED

The CT-70 breaks the price barrier on lab quality frequency counters.
Deluxe features such as; three frequency ranges - each with pre-amplification,
dual selectable gate times, and gate activity indication make measurements a
snap. The wide frequency range enables you to accurately measure signals
from audio thru UHF with 1.0 ppm accuracy - that's .0001%! The CT-70 is
the answer to all your measurement needs, in the field, lab or ham shack

PRICES:

CT-70 wired. 1 yearwarranty  $99.95
CT-70 Kit, 90 day parts war-

ranty 8495
AC-1 AC adapter 395
BP-1 Nicad pack + AC

adapter/charger 12.95

1.0 ppm TCXO 20-40°C
12 VAC @ 250 ma

7 DIGITS 500 MHz $795%

WIRED

SPECIFICATIONS:

Range: 1 MHz t0 500 MHz
Sensitivity:  Less than 25 MV
Resolution: 100 Hz (slow gate)
1.0 KHz (fast gate)
7 digits, 0.4 LED
2.0 ppm 20-40°C

5 VDC @ 200 ma

Time base:
Power.

Here's a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MINI-100 doesn’t have the full
frequency range of input impedance qualities found in higher price units, but
for basic RF signal measurements, it can’t be beat! Accurate measyrements
can be made from | MHz all the way up to 500 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired, Add the nicad pack option and the MINI-100 makes an ideal addition
to your tool box for "'in-the-field” frequency checks and repairs.

8 DIGITS 600 MHz $159%9

PECIFICATIONS:

Rang.e: 20 Hz to 600 MHz The CT-50 is a versatile lab’bench counter that will measure up to 600 MHz

Sensitivity:  Less than 25 mv to 150 MHz  yith 8 digit precision. And, one of its best features is the Receive Frequency

Less than 150 mv to 600 MHz 44,001 which turns the CT-50 into a digital readout for any receiver. The

1.0 Hz (60 MHz range) adapter is easily programmed for an: d a simpl thi

10.0 Hz (600 MHz rangc) 8? €er 1§ east ypr g2 aml e O. Yy receiver an_ a |mp e ?onnccuon (-0 &

8 digits 0.4 LED receiver's VFO is all thatis required for use. Adding the receiver adapter in no
way limits the operation of the CT-50, the adapter can be conveniently

2.0 ppm 20-40°C
110 VAC or 12 VDC switched on or off. The CT-50, a counter that can work double-duty!

PRICES:

MINL100 wired, 1 year
warranty

ACﬂc adapter for MINI-
100

BP-Z Nicad pack and AC
adapter/charger Display:
Time base:
Power:

WIRED

BN ey,

PRICES:
CT-50 wired, | year warranty ~ $159.95
CT-50 Kit, 90 day parts
warranty

RA-1, receiver adapter kit
RA-1 wired and pre-program-
med (send copy of receiver
schematic)

119.95
14.95

Resolution:

Display:
Time base:

Power. 29.95

DIGITAL MULTIMETER $992 .:p

The DM-700 offers professional quality performance at a hobbyist price.
Features include; 26 different ranges and 5 functions, all arranged in a

SPECIFICATIONS:

PRICES:

DM-700 wired, | year warranty
DM-700 Kit, 90 day parts
warranty 79.95
AC-1, AC adaptor 395
BP-3, Nicad pack +AC
adapter/charger 19.95
MP-1, Probe kit 295

$99.95

convenient, easy to use format. Measurements are displayed on a large 3%
digit, % inch LED readout with automaric decimal placement, automatic
polarity, overrange indication and overload protection up to 1250 volts on all
ranges, making it virtually goof-proof! The DM-700 looks great, a handsome,
jet black, rugged ABS case with convenient retractable tilt bail makes it an
ideal addition to any shop.

DC/AC volts: 100uV to | KV, 5 ranges
DC/AC
current
Resistance:
Input
impedance:
Accuracy:
Power.

0.1uA 10 2.0 Amps, 5 ranges
0.1 ohms to 20 Megohms, 6 ranges

10 Megohms, DC/AC volts
0.1% basic DC volts
4°C' cells

ACCESSORIES

Telescopic whip antenna - BNC plug.
High impedance probe, light loading . .
Low pass prode, for audio mcasurcmcms

AUDIO SCALER COUNTER PREAMP
.$ 795
15.95| For measuring extremely weak signals from 10 to 1,000

For high resolution audio measurements, multiplies
15951 MHz. Small size. powered by plug transformer-included.

UPin frequency.

® Great for PL tones
® Multiplies by 10 or 100
® 0.01 Hz resolution!

$29.95 Kit

$39.95 Wired

ramsaey 2i2zircnias, ing.
2575 BAIRD RD. e PENFIELD, NY 14526

Direct probe. general purpose usage

Tilt bail, for CT 70, 90, MINI-100

Color burst calibration unit, calibrates counter
-:

against color TV signal

PHONE ORDERS
CALL 716-586-3950

CIRCLE 4 ON FREE INFORMATION CARD

www americanradiohistorv com

12.95
395

® Flat 25 db gain
® BNC Connectors
! ® Great for sniffing RF with pick-up loop
$34.95 Kit  $44.95 Wired

Satisfaction guoranteed - sxamine for 10 days, if not pleased
return in origirial form for refund Add 5% for shipping

insurance 10 @ maximum ot $10. Overseos add 1 5%. COD, add
$2. Orders under $10., add $1.50. NY residents add 7% tax.
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RADIO-ELECTRONICS
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LS SERIES

74L500
741501
741502
74L503
741504
74L805
74L.508
741509

7415162

7415163
74L5164
74L5165
745166
7415168
7415169
7418170
745173
7418174
74L5175
7415181

7415689

1.48

il
il
1.
1.
1.
1.
2.
3.

TSR
SOPEDOUUL

74128
74132
74136
74141
74142
74143
74144
74145
74147
74148

T.V.
CIRCUITS

MC1330 1.89
MC1350 1.29
MC1358 1.79
LM380 1.29
LM386 1.50
LM565 .99
LM741 .29
LM1310 2.90
LM 1800 2.99
LM1889 249

74C221 225 4016

DIP SWITCHES

4 position .85
5 position .90
6 position 90
7 position .95
8 position 95
CONNECTORS
RS232 MALE 3.25
RS232 FEMALE 3.75
RS232 HOOD 1.25
S-100 ST 3.95
S-100 WW 4.95

VOLTAGE REG’S

7805T 99
7808T 99 79121 99
78121 89 7915T 119
7815T 99 79247 119
78247 99

8051 1.39 7905K 1.49
7812K 1.39 7912K 1.49
7815K 1.39
78L05 69 79L05 79
78L12 69 79112 .79
78L15 69 79L15 79
LM309K 1.49 LM323K 495
LM317T 195 LM337K 395
LM317K 395

T=T0220 K=TO3 L=TO92

CIRCLE 63 ON FREE INFORMATION CARD
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14 i
DM8131 2,95

MISC.

1.69 3242 9.95
2.49 AY5-1013 3.95

99 17
99 UPDz765 39.95

.95 4093 95
.45 4099 1.95
4020 .95 14409 8.9
.95 14410 8.95
4022 1.15 14411 9.95
.35 14412 1295
.75 14419 2.95
4025 .35 4502 .95
4026 1.65 4503 .65
4027 .65 4508 1.95
4028 .80 4510 .95
95 4511 .95
.45 4512 .95
4034 2.95 4514 1.25
4035 .85 4515 2.25
4040 .95 4516 1.55
4041 1.25 4518 1.25
4042 75 4519 1.25
4043 .85 4520 1.25
4044 85 4522 1.25
4046 95 4526 1.25
4047 .95 4527 1.95
4049 55 4528 1.25
4050 55 4531 .95
4051 95 4532 1.95
4053 .95 4538 1.95
4060 1.45 4539 1.95
4066 .75 4543 2.70
4068 .40 4555 95
4069 .35 4556 95
4070 .35 4581 1.95
4071 30 45 1.95
4072 .30 4584 95
4073 .30 4585 95
4075 30 4702 12.95
4076 95 4724 1.50
4078 30 80Co7 95
4081 30 80C95 85
4082 30 80C96 95
4085 .95 80C97 .95
4086 .95 80C98 1.20
TRANSISTORS

PN2222 10/1.00 100/8.99
2N3904 106/1.00 100/8.99
2N3906 10/1.00 100/8.99
2N3055 .79 10/6.99
IN4148 25/1.00
IN4004 10/1.00

LINEAR

LM301V LM741V
LM308V .98 LM747
LM309K 1.49 LM748V .
LM311 64 LM1310 290
LM317T 195 MC1330 1.
LM317K 395 MC1350
LM318 1.49 MC1358
LM323K 4.95 LM1414
LM324 .59 LM 1458V
LM337K 3.95 LM 1488
LM339 99 LM 1489

LM733 98 75453V
T=T0-220 V=8 PIN K=TO-3



4K STATIC RAMS 8/18.95

2114 LOW POWER 450ns
ALL MERCHANDISE 100% GUARANTEED CALL US FOR VOLUME QUOTES

APPLE OWNERS
EXPAND YOUR 48K COMPUTER TO 64K

SUPER RAM o II

PLUG IN SLOT @

GOLD PLATED CONTACTS

INCLUDES 5 JUMPER OPTIONS
INCLUDES 5 RAM-ROM OPTIONS

ENJOY THE BEST OF BOTH WORLDS
16K RAM (RANDOM ACCESS MEMORY) #
THIS 1S SOPHISTICATED FIRMWARE

r*g |. i
EXPANDS YOUR 48K APPLE TO 64K
OF PROGRAMMABLE MEMORY

ELIMINATES THE NEED FOR APPLESOFT" OR INTEGER BASIC ROM CARD
ALLOWS YOU TO RUN APPLE'S NEW FORTRAN PACKAGE ALSO PASCAL
AND PILOT

KEYBOARD CONTROL SELECTION OF RAM OR MOTHER BOARD ROM
LANGUAGE

INCLUDES: INSTALLATION INSTRUCTIONS AND APPLICATIONS NOTES
THE SOFTWARE DEVELOPED BY VARIOUS VENDORS FOR YOUR (64K}
SHOULD NOW WORK AS THEY ADVERTISED

ZBOA- SIO/Z
Z80-S10/9
Z80A-SI0/9

" 800-538-5000
800-662-6233

(CALIFORNIA RESIDENTS)

14 pin WW
16 pin WW
18 pin WW
20 pin WW

¢ THE MOST VERSATILE RAM EXPANSION ON THE MARKET TODAY
UNIQUE 1 YEAR WARRANTEE!! $168.00
SOCKETS “cooLr :
TAN COLOR
1-100 100pcs SAVE DOWN TIME p '
8pin ST . . LONG LIFE MOTOR
}g g:: g LOW NOISE IS A MUST \ ! ' .
SAVE REPAIR CHARGES
i g:ﬁ o BEFORE YOU BUY CALL INCREASES RELIABILITY
22 pin ST CLIPS ON—NO HOLES OR SCREWS =
24 pin ST J D R FOR TH E B EST PRICE- MINIMUM QUIETNESS IS DUE TO THE DRAW EFFECT OF AR THROUGH
28 pin ST YOUR COMPUTER AND A SPECIAL FAN AND MOTOR DESIGN
THOSE EXTRA PLUG-IN CARDS CAN CAUSE EXTRA HEAT
HOW TO HOOK IT UP
. Clip t on your APPLE
. Unplug your 120V cable (you won't need it)
. Piug short 120V cable from Super Fan Il to the back of your computer
. Plug the supply cable from Super Fan Il to your 120V power source
. Turn on the rocker switch and a built-in red ready light comes on
You are all set "COOL IT”
NlQUE 1 YEAR WARRANTEE!! $69.00

WW = WIREWRAP
*APPLE IS A TRADEMARK OF APPLE COMPUTER INC.

DYNAMIC RAMS

Jumbo Red  10/1.00 4027 250ns 2.50 2.00
s/umbo Gisont gn-gg 4116-150 (150ns) 8/21.95 2.65
5082.7760 .43'CC 79 4116-200 (200ns) 8/19.95 2.35
AN e a 4116-300 (300ns) 8/16.95 2.00
4164 (200ns) CALL CALL

EPROMS

1702 256 x8 ( 1us)
2708 1024 x 8 (450ns)
2716 (5v) 2048 x 8 (450ns)
2758 (5v) 1024 x 8 (450ns)
27161 (5v) 2048 xg $350ns;
TMS2716 2048 x 8 (450ns
STATIC RAMS TMS2532 (5v) 4096 x 8 (450ns)

2101 (450ns) 1.95 2732 (5v) 4096 x 8 (450ns)
2102-1 (450ns) .89
21L02-1 (LP) (450ns) 1.29
2111 (450ns) 2.99
2112 (450ns) 2.99
2114 (450ns) 8/18.95
2114L-2 (LP) (200ns) 8/22.95
2114L-3 (300ns) 8/21.95
2113L-4 (LP) (450ns) 8/18.95
4044-4 (450ns) 3.49
4044-3 (300ns) 3.99
TMM2016 (200ns) CALL
MB6116 (200ns) CALL

LP=LOW POWER

MAN72 3'CA .99

PROMS

(82523) ocC
(828129) TS
(825123)
(825126)

(825147)
(825141)
(825130)
(825131)

745188
745287
745288
745387
745471
745472
745474
74S570
74S571

TERMS: For shipping include $2.00 for UPS Ground; $3.00
for UPS Biue Label Air; $10.00 minimum order. Bay Area
1101 South Winchester Blvd. Residents add 8':% sales tax Calif. Residents add 6%

San Jose, California 95128 sales tax. We reserve the right to limit quantities and

800-538-5000 800-662-6263 (Ca ||f.) ::I'J.::l.lfuh manufacturer. Prices subject to change without

JDR MICRODEVICES, INC.

408-247-4852

CIRCLE 63 ON FREE INFORMATION CARD
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DETACH OUR CATALOG FROM THE MAY BYTE

ORDER TOLL FREE 1-800-423-5922 CA., AK., HI., (213) 709-5464

MOVING SALE

MODEM SALE
- $129.00

THE STAR
MODEM
from
LIVERMORE

FEATURE
FITS GTE HANDSETS!

2 YEAR WARRANTY
EXCLUSIVE ACOUSTIC CHAMBERS

The exclusive triple seal of Livermore's new flat' mounted
cups.locks the handset into the acoustic chamber yielding
superior acoustic isolation and mechanical cushioning.
Designed to adapt to most common handsets used
throughout the world, the STAR offers the utmost in flex-
ibility and transmission refiability

S ecifications:
ata Rate: 0 to 300 baud

+ Compatibility: Bell 103 and 113: CCITT

. Frequencg Stability: 0.3 percent. Crystal controlled

- Receiver Sensitivity: —50 dBm ON, —53 dBm OFF

- Modulation: Frequency shift keyed (FSK)

- Carrier Detect Delay: 1.2 seconds ON: 120 msec OFF

- EIA Terminal Interface: Compatible with RS 232
specifications

+ Teletype Interface: 20 milliampere current loop

- Optional Interfaces: IEEE 488: TTL: TTY 43

+ International (CCITT) frequencies available

- Switches: Originate/Off/Answer: Full Duplex/Test/Haif
Duplex

- Indicators: Transmit Data. Receive Data, Carrier
Ready. Test

- Power: Supplied by 24 VAC/150 MA UL/CSA listed wali-
mount transformer. Input 115 VAC, 2.5 watts. (A 220
VAC, 50 Hz adaptor is available upon request.)

- Dimensions: 10" x4 x 2'

- Weight: 1.74 Ibs. (3 Ibs. shipping weight including AC
adaptor.)

« Warranty: Two years on parts and labor. excluding the
AC adaptor which carries the manufacturer's warranty

Part No.
LIV-STAR

Description List Price  SALE PRICE
RS232. TTL. 20 MA

Current-Loop

CABLES

Description

$199.00 $129.00

L CND RSZBZBF RS5232 SCund 8 f!

i

i £
P =Plug, Male Type - S = Socket, Female Type - C
PART NO.

CND-DESP
CND-DESS
CND-0EIC
CND-DA15P
CND-DA15S
CND-DA15C
CND-DB25P
CND-DB258
CND-0B51212
CND-P25H
CND-DB51226
CND-DC37P
CND-DC37$
CND-DC37C
CND-DD50P
CND-DD50S

DESCRIPTION PRIC

l
9 PIN MALE
9 PIN FEMALE
9 PIN COVER
15 PIN MALE
15 PIN FEMALE
15 PIN COVER
25 PIN MALE
25 PIN FEMALE
1 PC. GREY HODD
2 PC. GREY KOOD
2 PC. BLACK HOOD
37 PIN MALE
37 PIN FEMALE
37 PIN COVER
50 PIN MALE
50 PIN FEMALE
CND-DD50C 50 PIN COVER
CND-D2D418  HARDWARE SET2PR. § 1.00

RS232. DB25P. EIA
CND-RSZ328F | oSS TCABLEBCON 8FT $19.95

CENT. 700 SERIES
CND-5730360 pRINTER CONNECTOR  § 9.00

N
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GOLD S-100 CONNECTORS
SOLDER TAIL PRICE

1-9 10-24 25-99  100-249

3.20 2.90 2.50  2.20
WIRE WRAP PRICE

~1-9 10-24 25-99

4.00 3.75 3.50

F_’art No.
$100 STG

Part No.

$100 WWG

100-249
3.25

4096 BIT (1024%4) 300ns
LOW POWER STATIC RAM} g\, powER STATIC RAM

- Cover. Hood

oo ocovooo

2016P3

2Kx8 L/P STATIC RAM

8/°100°°

2708 $8.50 EA.
emes 87539 00

2716 s11.95EA
8/548.00

‘ 450ns 5 Vot only
16 K EPROM
5257-3L
(TMS 4044)

2114-3L
4096x1 300ns

8/530°°
100 + s3°°

8/550°°
100 pcs. + *47¢

TRS-80/APPLE

MEMORY EXPANSION KITS
4116’s RAMS

from Leading Manufacturers

é°°(1 6Kx1 200ns)s

I‘ 00.

52400

ADD $3.00 FOR PROGRAMMING JUMPERS
FOR TRS-80 KEYBOARD

4116’s 100 pcs & UP $2.75 each
1000 pcs & UP $2.50 each

PROTECT YOUR INVEB6TMENT
PROTECT YOUR DATA WITH

~
,\\
IN

N
‘\

lSDBHH

GOF-IBAR46

* Inductively isolated grounds

* Sockets individually fitter isolated
» Each socket isolated from power

" steace ST99

53995

SALE PRICE

MOVING SALE

PB1 2708/2716 PROGRAMMER &
4K/8K EPROM BOARD

PB1 has two separate programming circuits so 2708 or
2716 (5v) type of EPROMs can be programmed without
modifying the board. Programming voltage Is generated on-
board; no need for an external power supply. Programming
sockets are Dip Switchaddressable toany 4K boundary. And
complete software is provided for programming and verify-
ing EPROMSs.

Unused EPROM sockets don’t take memory space, so you
are never committed to the full 4K or 8K of memory.

List Price  Our Price
$179.00
$230.00

SSMPB1K
SSMPB1A

20°%.

6 OUTLET
MULTI USE
CORD REEL

SH. WT. 5 LBS.
THE CONVENIENCE OF

Como M
DISTRIBUTION PANEL IN ONE
@ COMPACT, SELF-STORING UNIT!

* SIX GROUNDED 3-PRONG QUTLETS!

7 M (22 FT. or 50 FT.} 14 GAUGE,
3-CONDUCTOR POWER CORD - RATED FOR
INDOOR/OUTDDOR USE!
CIRCUIT BREAKER FOR SAFETY'S SAKE -
GUARDS AGAINST OVERLOADS ABOVE 10
AMPS
INDESTRUCTIBLE SPACE-AGE PLASTIC CASE
DESIGNED FOR YEARS OF HEAVY USE!

GOF-CR21 22 Ft. - 5 Ibs.

GOF-CR5050 ft.-10ibs. .. ..... ..

AN EXTENSION CORD AND POWER'

PRIORITY ONE ELECTRONICS
9161-R DEERING AVE: ¢« CHATSWORTH, CA 91311

Terms: U.S,; VISA MC. BAC. Check, Money Order. U.S. Funds Only. CA. residents add 6%

Sales Tax.

MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the first

3 Ibs..

plus 25¢ for each additional pound. Orders over 50 Ibs. sent freight collect.

Just in

case...please include your phone no. Prices subject to change without notice. We will do our best to
maintain prices thru JULY, 1981. SOCKET and CONNECTOR prices based on GOLD. not exceeding

$700.00 per oz.

Sales Prices are for prepaid orders only. Credit Card orders will be charged appropriate freight.

CIRCLE 51 ON FREE INFORMATION C
www americanradiohictory com

5% DISKETTES

Sectoring
Scft Sector

# of
Application heads
TRS-80 Apple
40 Track Cert
North Star
40 Track Cert.
Micropolis
40 Track Cert.
77 Track Cert
100TP!
77 Track Cert
100 TP
77 Track Cert
100 TPI
77 Track Cert
100 TPI 1
77 Track Cert
100 TP 1
77 Track Cert
100 TPI 1
VRBMD Series comes with relnforced hub ring mounted.

8” DISKETTES
Hard Sector Shugart 801R
Soft Sector IBM 3740
VRB-FD32-2 Hard Sector Flippy 1
VRB-F034-2 Soft Sector Flippy
Verbatim 8” Diskettes have all the Datahie
improvements without the hardhole reinforcement rings.
ALL VERBATIM DISKETTES ARE DOUBLE DENSITY CERTIFIED

Box/10
$32.00

Part No.

VRB-MD525-01
VRB-MD525-10  Hard 10 Sector
$32.00
VRB-MD525-16  Hard 16 Sector
$32.00
VRB-MD557-01  Soft Sector
$56.00
VRB-MDS57-1D  Hard 10 Sector
$56.00
VRB-MD557-16  Hard 16 Sector
$56.00
VRB-MD577-01  Soft Sector
$48.00
VRB-MDS577-10  Hard 10 Sector
$48.00
VRB-MDS77-16  Hard 16 Sector

$48.00

VRB-FD32
VRB-FD34

$37.00
§37.00
$66.00
$66.00

MICROMOUTH

SPEECH PROCESSOR
AS FEATURED IN JUNE BYTE, PAGE 46

* 144 expression vocabulary

* Assembled and Tested

* Complete Documentation

* Connect to a speaker or Power Amplifer

* Plugs into Apple I

* Plug compatable with TRS-80 Model 1

* May be adapted to run on the S-100, H-8, or any
paralle! part.

MMI-94v0APL For use with APPLE i, or

modified to run with other

parallel parts

TRS-80 Model | compatable,

complete with interface cable

and AC Adapter, less

enclosure

OUR PRICE
$149.00
$169.00

MMI-94VOTRSI




VISIT OUR GIANT NEW RETAIL STORE

SCOPE SALE

OUR LOWEST PRICES
OF THE YEAR!
HITAGCHI

Hitachi Denshi,Ltd.

Single and dual trace, 15 thru 100 MHz. All high sen-
sitivity Hitachi oscilloscopes are built to demanding
Hitachi quality standards and are backed by a 2-year
warranty. They're able to measure signals as low as
1mVidivision (with X5 vertical magnifier). It's a
specification you won't find on any other 15 or 30 MHz
scopes. Plus: Z-axis modulation, trace rotation, front
panel X-Y operation for all scope models, and X10
sweep magnification. And, 30 thru 100 MHz
oscilloscopes offer internal signal delay lines. For ease
of operation, functionally-related controls are grouped
into three blocks on the color coded front panel. Now
here's the clincher: For what you'd expect to pay more,
you actually pay less. Check our scopes before you
decide. All scopes complete with probes.

Hitachi...The measure of quality.
HITV302B

30MHZ List $995.00

DUAL TRACE SALE $819.00
OSCILLOSCOPE

TV sync-separater circuit
High-sensivity imV/div
(5MHz)

Sweep-time magnitier
{10 times)

Z-axis input

{intensity modulation)
Signal delay line
Complete with 2 probes
CHI, CH2. DUAL. ADD,
DIFF, Vertical
Deflection Modes

X-Y operation

Trace Rotation

HITV152B DUAL TRACE 15MHZ (no delay)

SALE $629.00

LIST $735.00

EPSON MX-80
PRINTERS

Among its features, the MX-80 prints 36 ASCIl, 64
graphics and 8 international character in tack-sharp 9x9
matrix. It prints bidirectionally at 80 CPS with a logical
seeking function to maximize all of these capabitities.
And it has the world’s first disposable print head, with a
life expectancy of over 50 million characters. When it
wears out. just snap it out and throw it away! A new one
costs less than $30., and you can install it
yourself..with one hand.

The most revolutionary thing about he Epson MX-80
isn't the bidirectional printing or the logical seeking
function. 1t isn't even the disposable print head
-although that's pretty revolutionary. The most revolu-
tionary thing about the MX-80 is the price.

EPN-MX80 MX80Q Tractor Feed
Salo Prie $475.00
$525.00
MX80 with high density gg;g. gg
graphics option «

EPN-MX80V2
EPN-MX80TF

MX80 with Graphics option
MX80 with both tractor and
friction feed

EPN-MX82

HIT-V202

20MHz DUAL TRACE

HIT-V352
35MHz DUAL TRACE
WITH DELAY
LIST PRICE: $1150.00

SALE PRICE $950.C0
Economically priced

dual trace oscilloscope
Square CRT with internal
graticule (illuminated scale)
High-accuracy voltage axis &
time axis set at = 3% (certi-
tied at 10° to 35°C)
High-sensitivity 1mV/div
Low drift

2 Year Warranty

LIST PRICE: $850
SALE PRICE: $775.00

Dynamic range 8 div

TV sync-separator circuit

Built-in signal delay line

(V-352)

X-Y operation

Sweep-time magnitier

(10 times)

Trace rotation system
Fine-adjusting, click-position-
ing function O

50MHz & 100 MHz
DUAL TRACE WITH
CALIBRATED TIME DELAY

HIT V5508 HIT V1050
50MHz with 100MHz with
3rd TRACE 3rd & 4th TRACE
TRIGGER VIEW TRIGGER VIEW
LIST $1745.00 LIST $2390.00
SALE SALE

CALL CALL

The HITACH! V5508 (50mHz) and V1050 (100mHz) of-
fer all the capabilities you might expect from a lab
grade oscilloscope. Capabilities such as 3rd trace trig-
ger view, a bright 6" square CRT, and a max. sweep rate
of 2ns/div (V1050} Sns/div (V5508). Also, features you
may not expect like, sensitivilty of Tmv/div (V5508)
Smv/div (V1050) @ 10mHz, automatic focus correction.

@ I/eaﬁf

S-100 COMPATIBLE PLUGBOARDS FOR INTERFACE,
MEMORY EXPANSION, EXPERIMENTATION

) VCT- 8800V
Universal Microcomputer/processor
plugbeard, use with S-100 bus. Complete
with heat sink & Hardware. 53" x 10" x 1/16."
1-4 5-9 10-24
$18.26

$22.48 $20.37

( ompuPro” - BILUE

ANOTHER FAMOUS
PRIORITY 1 ELECTRONICS
TRUCK LOAD PURCHASE

10 MHZ 16K A&T
STATIC S-100 RAM

GBT-143A
List $349.00

$199.00 4%

* Operates up to 10 MHZ (90 ns RAM Chips)

= Assembled & Tested

* Meets or exceeds all IEEE 696/S-100 specifications
(including timing).

* Fully static design eliminates the timing problems
associated with dynamic memdries.

* Switch selectable choice of 24 address lines confor-
ming to the IEEE 696/S-100 extended addressing
specifications, or 16 address Ilnes as used in older
S-100 systems.

* [deal for multi-user installations.

* Board is addressable as one 16K x 8 block on any
4K boundary.

* Switch selectable PHANTOM disable and write pro-
tect.

* +5 Volt operation (requires no other supply
voltages).

* Low power operation (300 mA typical, 1200 mA max-
imum).

VCT- 8801-1
Plain no etched circuitry except contacts.
Produces maximum flexibility.
1-4 5-9 10-24
$15.67 $14.24 $12.82

¢ 1 year Factory Warranty.
California Computer Systems ~ L!ST $425.00

=
P ccs2a22a
FLOPPY DISk CONTROLLER . SALE
WITH CP/M VERSION 2.2 $375.00
IEEE S-100 COMPATIBLE SINGLE/DOUBLE DENSITY
"/8" DISK DRIVES

SINGLEIIDOUBLE HEADED
ASSEMBLED & TESTED

CCS2810 280 CPU
2/4 MHZ CPU W/Serial I/O

List Price SALE PRICE
$310.00 $275.00

J:‘a@Shugcn‘

SA801R
SALE

ccszs10

SHU-SA801R $425%

2 OR
MORE

s410°%

PRIORITY ONE ELECTRONICS
9161-R DEERING AVE. » CHATSWORTH, CA 91311

Terms: U.S.; VISA, MC, BAC, Check, Money Order, U.S. Funds Only. CA. residents add 6% Sales Tax.

MINIMUM PREPAID ORDER $15.00. Include MINIMUM SHIPPING & HANDLING of $2.50 for the first

3 lbs,

plus 25¢ for each additional pound. Orders over 50 Ibs. sent freight collect. Just in

case.. please include your phone no. Prices subject to change without notice. We will do our best to

maintain prices thru JULY, 1981. SOCKET and CONNECTO

$700.00 per oz.

prices based on GOLD, not exceeding

Saies Prices are for prepaid orders only. Credit Card orders will be charged appropriate freight.

www amerlcanradlohlstorv com

31A89 AVIAl 3H1 INOYH4 DO01VLVDI 4NO HOV13d

ORDER TOLL FREE 1-800-423-5922 CA. AK., Hl., (213) 709-5464



1858 EVERGREEN ¢ DUARTE, CALIFORNIA 91010 » TELEPHONE (213) 357-500

JUST WRAP KIT

Just Wrap tool for
daisy chain wiring.
Tool strips as it
wraps and cuts.
Includes one 50 foot
spool of wire.

Part No. Description Price
JW-1* Just Wrap Tool $14.95
JWK-6 Tool w/4 Spools and

JUWA1 24,95
R-JW* 50 Ft. Replacement

Wire 3.49
JUW-1 Unwrapping Tool 3.49

*Specity Color: Red, Blue, White or
Yellow.

f‘- Regular

Wrap Wrap

Wil HAND WRAP TOOL

Part No. Description Price
WSU30 Regular $6.95
WSU30M Modified 7.95

< ﬁ- I|- (= TERMINALS

e 025
%@D (0,63mm)
L Square Post
- e 3 Level
t‘ !‘4—1— 2 Wire-
wwry Wrapping
“ﬁ‘ ":F.] =p» e Gold Plated
25 PER PKG.
L%
Part No. Description Price
WWT-1 Slotted Terminal $4.98
WWT-2©  Single Sided
Terminal 2.98
WWT-3 IC Socket Term. 4.98
WWT-4 Double Sided
Terminal 1.98
INS 1 Insertion Tool for
above 2.49

SOCKET WRAP — ID

re 00 00608 S|ppedonto
1 32
13 %1516 II |a 19 202 RB2 socket before

Wrap-ID wrapping to
PaL Pend identify pins.
RNNyereEs ¢r2l
0000000000 -

Bulk Bulk

Part # Price Price Part# Price Price

141D 1.49/10 5.50/100 22ID 1.49/5 5.95/50
161D 1.49/10 5.95/100 241D 1.49/5 5.95/50
18I0 1.49/10 5.00/50 28ID 1.49/5 6.50/50
201D 1.48/5 5.00/50 401D 1.49/5 5.00/25

Modified

CIRCLE 53 ON FREE INFORMATION CARD
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PRODUCTS

B P.C.B.
TERMINAL

STRIPS

The TS strips provide
positive screw activated

clamping action, accom-

modate wire sizes 14-30 AWG (1,8-0,

25mm). Pins are solder plated copper,
.042 inch {(1mm) diameter, on .200 inch

(5mm) centers.

Part No. Description Price
TS- 4 4-Pole $1.69
TS- 8 8-Pole 259
TS-12 12-Pole 3.49

TS6MD 2-Pole Intertocking IN.79

DESOLDERING
: PUMP

Easy one hand
operation.
Rugged all metal
construction.

Replaceable

TEFLON® Tip. Selt
cleaning on each stroke.
Suction precisely regulated for reliable
desoldering without damage to delicate
clrcuitry.

DSPI Desoldering Pump $9.95

LOGIC PROBE

Compatible with all logic families us-
ing'a 4 to 15V power supply.
Thresholds automatically programm-
ed. Visual indication of logic levels to
show high, low, bad level or open cir-
cuit fogic pulses.

*10 N sec. pulse responses

#120 K input Impedence.

s Automatic resetting memory.

s(nciudes tip with protective cap &
coiled cord.

PRB-1 $36.95
LOGIC PULSER

Superimposes a pulse train (20 pps) or
a single pulse onto the circuit node
under test without un-soldering IC’s.

* Automatic polarity sensing

¢ 2 us pulse width

¢ Finger tip push button actuated

* Includes tip with protective cap &
coiled cord.

PSL-1 $48.95

VACUUM VISE

Unique vacuum-based
light duty vise for
precision handling of
small components and
assemblies. Rugged

ABS construction. 1% (32mm)

!

travel for maximum versatility. Also

features screw lugs for permanent
installation.

Vv1 Vacuum Vice $3.49

HOBBY-
WRAP
TOOL
BW2630

e Auto-Indexing
s Anti-Overwrap
* Modified Wrap

Part No. Description Price
BW2630 Tool $19.85
BT30 #30 Bit (not incl.) 3.95
BT2628  #28 Bit (not incl.) 7.95
BC1 Batteries & Charger  14.95
INSERTION/EXTRACTION
TOOLS
Part No. Description Price
INS1416 14-16 pin Inserter $3.49
MOS1416 14-16 pin MOS Safe

Inserter 795
MQOS2428 24-28 pin MOS Safe

Inserter 7.95
MOS40 40 pin MOS Safe

Inserter 7.95
EX1 14-16 pin

IC Extractor 1.49
EX2 24-40 pin

IC Extractor 7.95

WK-7 IC

—INSERTION KIT
ﬂl U i Complete IC In-
serter/ Extractor Kit
Individual Com-
1' iy ponents (listed
o] above)  $22.95

IC DISPENSER

Allows IC's to be dis-
pensed from their tube 1
at a time and picked up
by insertion tools above.
* Dispenses 8-42 pin
IC’'s « Compatable with
all IC carrying tubes
Use with WK7 for MOS
safe insertion.

Part No. Description Price
MDD1 1 Chan. Dispenser $21.85
MDD5 5 Chan. Dispenser  83.43

MDD10 10 Chan. Dispenser 160.45
* *  *Na Discount.




OLL FREE ORDERING NUMBER 1-(800) 423-7144

RIGHT ANGLE HEADERS

SOLDER TAIL WIRE WRAP
Size Part No. Price Part No. Price
10 IDH10SRB $1.20 IDH10WRB $2.60
20 IDH20SRB 1.90 |IDH20WRB 4.15
26 IDH26SRB 2.75 |IDH26WRB 5.35
34 IDH34SRB 3.75 |DH34WRB 6.25
40 IDH40SRB 3.75 |IDH40WRB 7.35
50 IDH50SRB 4.75 |IDH50WRB 9.20

1" Spacing. Mounts on PC Board & Mates
with IDS Socket below. Ejector Bars - 4/1.00.

t.

25 PIN “D” CONNECTORS

Solder Style Part No. Price
Male DB25P $2.95
Female DB25S 3.95
Cover DB25C 1.50
IDC Style

Male IDB25P 6.25
Female IDB25S 6.60
Cover IDB25C 1.60

Solder Style solders onto cable, IDC
Style crimps onto cable with vise. 9,
15, 37 and 50 pin available also.

WIRE WRAP WIRE
#30 Wire Wrap Wire

Length  100/Bag 500/Bag 1K/Bag
2.5 $1.38 $6.81 $3.94
3.0 1.43 7.46 4.25
3.5” 1.51 8.11 4.57
4.0” 1.56 8.73 4.88
4.5 1.63 9.39 5.21
5.0” 1.69 10.04 5.54
5.5” 1.74 10.69 5.92
6.0” 1.82 11.34 6.23
6.5 2.1 12.99 7.08
7.0” 219 13.68 7.44
7.5" 2.29 14.40 7.78
8.0” 2.35 15.10 8.12
8.5" 2.40 15.80 8.46
9.0” 2.46 16.51 8.92
9.5 2.53 17.22 9.15
10.0"” 2.63 17.91 9.58

All lengths are overall, including 1” strip

on each end. Choose from colors; Red,
Biue, Black, Yellow, White, Green,
Orange, and Violet.

ORDERING INFORMATION
Prepaid orders over $50 shipped prepaid via

UPS. All others add $3.00 for handling. VISA,
MC, COD’s and open account orders will be
$15 minimum order.

charged freight.

minimum open account order.

IDC CONNECTORS

EDGE CARD CONNECTORS

Size Part No. Price
10 IDE10B $3.95
20 IDE20B 4.35
26 IDE26B 5.00
34 IDE34B 6.05
40 IDE40B 6.90
50 IDE5S0B 7.50

1" Spacing. Crimps onto cable with
ordinary vise & mates with standard
.062" Card Edge.

CABLE PLUGS

Size Part No. Price
14 IDP14B $1.45
16 IDP16B 1.65
24 IDP24B 2,50
40 IDP40B 4.15

.1 Spacing. Crimps onto cable with
ordinary vise & plugs into standard IC
Socket.

WIRE WRAP SUPPLIES

illjg

Size Part No. Each Tube

08 ICNO83WBSG 44 | 52x
14 ICN143WBSG .53 | 30x
16 ICN163WBSG .58 | 26x
18 ICN183WBSG .78 [ 23x
20 ICN203wWBSG
22 ICN224WBSG 1.07 | 19x .92=$17.48
24 ICN246WBSG 1.09 | 17x1.09=$15.98
28 ICN286WBSG 1.43 | 15x1.23=$18.45
40 ICN406WBSG  1.85

.39 =$20.28
.46 =$13.80
50 =$13.00
.68 =$15.64
1.00 | 21x 85=817.85

Selective Plating provides gold in contact
where it counts. 3-level wrap. Save by buy-
ing sockets by the tube. All gold available at
Ya2¢lpin extra charge.

‘* * * Na Discount

Order
$15- 99
100 - 199
200 - 499
500 - 999
1000 up

$100

CIRCLE 54 ON FREE INFORMATION CARD
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RIBBON CABLE

Soli
Size 10 ft.
10 290
14 3.40
16 3.70
20 4.40
24 5.00
26 5.40
34 6.80
40 7.80
50 9.50
SOCKETS
Size
10
20
26
34
40
50

d Color
100 ft.

17.00
23.80
27.20
34.00
40.80
44.20
57.80
68.00
85.00

Part No.

IDS10B
IDS208B
IDS268B
IDS34B
IDS408B
IDS508B

Color Coded

10 ft.

4.00
5.00
5.60
7.00
8.00
8.60
11.00
13.00
16.00

100 ft.

30.00
42.00
48.00
60.00
72.00
78.00
102.00
120.00
150.00

Price

$1.88
2.75
3.50
4.50
5.40
6.50

1" Spacing. Crimps onto cable with
ordinary vise & mounts to header sold

above.

250
200
100

250
500
500
500
250

250
500
500
500.

500
1000
1000
1000

WIRE KITS
Kit No. 1 — $9.95
3 100
3 100
4" 100
Kit No. 2 — $24.95
2%e” 250
3" 100
3. 100
4" 100
4" 100
Kit No. 3 — $34.95
2%" 500
3” 500
3" 500
4 500
Kit No. 4 — $59.95
2" 1000
3" 1000
32" 1000
4" 1000

DISCOUNT SCHEDULE

Discount and the name of
this magazine must be men-
tioned at time of order to get

Amount
Net

less 10%
less 15%
less 20%
less 25%

discount.

Discount

4

5"
5%
6"
62
7"

4
5
5Y2
e

4y
o
5%
e

applies

on all .items except as noted,

“No Discount.”



HICKOK DIGITAL MULTIMETERS 15 MHz Mmlscope E=SSES 3%-Digit 0.1% Digital | , Touch/Test 20 Multimeter
== a Rise time 11.7 S or e _ —_ Capacitance Meter
\{‘ '-’-’E\? '(;BSISKS'T*‘I‘T'E L Sl'gga'm ‘ s ik Model 3001 $93375 @&‘l’éﬁf’y':e
e L fesponse HER 5 e T2 (A -
bt — Function Generator ' ===k
L . Dual Trace Autoranging | mse 2001 s 5795 m 15 MHz Dual
stooax *210. St1:%]5730 MHz OMM Trace Triggered
TWX-333 _E'_T e Z woter | POto Boards Logic Monitor .0 Mi
HEE] - Triggered 2845 woger € e Qk)‘ Ak .) Mo!t?lla‘s;g?se
\lIZ Tech DMM 37- | Scope 3 FEIANSS A =g
Digit LCD Readout o Model 1479A Fully assembled w&rk%w!th DTL. Model LM-1| 30 MHZ Dual Trace Triggered
Model WD 747 5799\5 Digital k $5095 ¢y gl $5995 | Miniscope wodel ms-230

Pulsar Probe Wodel DP-100
Beckman DIGITAL MULTIMETERS 50 MHz /

Y Model TECH 30051 09% Pulsar Probe wose or-s0 /AR Yﬂ“ NA“E |TIIlIWE G“T IT
00
\ Model TECH 310 0 m Remote Control for
Q Lights & Appl
BBy AND AT DISCOUNT PRICES.

24 FOR FREE 180 RAGE CATALOG.
Simpaon DIGITAL MULTIVIETERS o o ) S o209 s T N APHOAE ] In-Dash Car Stereas

M,W and 7499 Miniature

Model 462 Model 463 ™ " : High Fidelity A e IG5 250y
s ok = """‘Ui < Uliasonic Starter Ki Cordless Model JCS 420 ——
U g EEE 5"'(5.@?"3" ‘S.' AR s9gos | 3-Way Stereo| Tejephone Cassette AM/FM $5750 "'sl-r
,. “W 260 Meter . ] " p 9 System i | Model Jcs 505
) Model 260-7 s ki The Timer s5g95 5 todel 4910, Digital Cassette AM/FM $8Q 95
/ 596 Complete with nickel- WST11 Model ’ — | | with Clock Mode! JCS 607
*  cadmium batteries, AC o 10200 G ‘é
charger/adapter, test == | Graphic Equalizer 5
leads ¢ Moder § - Mode! GE 5000 $ Q95 Fa L
N 39 ;

aae A FIDELITY Sensory Chess Weller® Soldering o~ 6x9 3-Way s1295 g

Chess Challenger 7 Challenger®110.] WTCPN Controlled Station
Qutput Soldering Mogel  FENR

Voice Sensory o =
Station
%;\ Challenger s L) /% $10959; |

R Speakers = 20 0z. magnet
Mode! BP2000-69 TRD

Magnifier

Lamp j “]

1 and pols hed b4 } 524995 55750
it @ '&

-1a $ y ® IZ:!! I uper” 858 855 Conklin St. Farmingdale, N.Y 11735
Lt 65- WAHL Thmal-S/mt 5 5 geri6 : :::xn?::égfa ADD?OR SHIPPING AND msumncr
Casio Calculator- Cordless “ Circuit Tester Service \ = VISA « COD s251.00% 80000 i
Calendar Watch Soldering Finds faulty components Master sy Ll oe | mhue % G

Model €-80 Iron "; quickly and easily Tool Kit 1: {5 ;‘pgmsp‘:;fe“;;‘g",;a e

$9Q95 | { - Mote $299 5Mo|1el ‘ $4995 N e sm

4t(800)645-9518

in N.Y. State call (516} 752-0050

<APPLE | | PIUS» gfgg:%ng:g::ocssson REAL-TIME

e SE&% — i GENERAL DESCRIPTION
PARALLEL ¢ \
o e

“ ITEGER or 4
RIS L
(1T
Jor-imoges” i1
64k-*1 '

W/PURCHASE OF ‘eee 0 ,
APPLE RECEIVE ‘ ’ oo

SPECIAL PRICING: e~
BASE 1l PRINTER — $51900 SERRIEREET B4500 - $15500

Description
$ The RS -232C Compatible Digital Trana! IC SOCKETS
DISK 11 w/conl.— ’595'00 Switch s designed oA rg‘/,)der'"‘m * I 10/1.20
DISK 11 wjo cont— 343500 3 beiween ont end orocessars All 24 pins of 1071.40

the connector are switched wihPin 1

= : . wied | e
SUP'A'MOD || — #2300 AN l 10,1.80

MONITOR: B&W 44"&» B P 10/2.80
|:T[AGIEZRMBH‘ZSIC—’ “ e al T hrwonponneo 18;338
o 1073,
CARD— — $45q00 . ¢  oars VISICALC:
Global Specialties S100 MEMORY BOARD A pp Ie _§ 1 20_

FULLY STATIC OPERATION

Loge Probes Q16K . \ iiEER
& STATIC R BT
3]
(o]
5 ﬂﬁ“&sﬁﬂ Logic Probe Kit.
% @ New for the a CARD m $1795 grmones
< APPLE »" 1150.95 iRk
104
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BULLEY ELECTRGONICS

P.0. BOX 401244R
GARLAND, TX. 75040
214 . 278-3553

‘Sound Effects Kit $18.50

The SE-011s acompiete kit that
contains all the parts to build a
programmable sound effects
generator Designed around
the new Texas Insiruments
SN76477 Sound Chip, the
board provides banks of MIN}
DIP swilches and pots to
program the various com-
binations ofthe SLF Oscilator,
VCO. Noise. One Shot, and
Envelope Controls A Quad Op
Amp IC is used 1o implement
an Adjustabie Pulse Genera-
tor, Level Comparator and
Multiplex Oscillator for even
more versatility. The 34" x §
PC Board features a prototype
area to allow for user added
circuitry. Easlly programmed
to duphcate Explosions,
Phasor Guns, Steam Trains, or
almos! an infinite number of
olher sounds. The unit has a
multiple of applications. The
low price includes all parts
assembly manual. programming charts, and detailed 76477 chip
specifications. It runs on a 9V battery {not included). On board
100MW amp will drive a small speaker directly, or the umit can be
connected 1o your stereo with incredible resuits! {Speaker not
included). 76477 is Included. Available separately for $3.15 each.

SHBUTIL R
g e 1

yew! Doomsday Alarm

If you have trouble sleeping and you would like
the rest of the neighborhood to share your mis-
ery then this little kit will be for you! There
is 10 way to accurately describe the unearthly
howls, screams and tones that come out of this
kit Four separate tone oscillators are mixed,
cancelled and stepped at a varying rate. 10 Watts
of crazy sounds. A great fun kit or a_practical
bu-glar alarm. Complete with PC board and ali
necessary components less speaker. For 6—12

VL C. 9.95 ORDER DA-01

KIT

The Greatest Breakthrough
In Electronic Music Ever!

Doorbetls Car Horns

The
Super Music
Maker /
REVISION 2 ™\

$24.95

(Basic Kit)
Does not include speaker
switches or 2708 ROM

~" Music Boxes
Store Displays

Now you can play hundreds of songs using the Bullet Super
Music Maker. The unit features a single factory
programmed microprocessor IC that comes with 20 pre-
programmed short tunes. By adding the additional PROMS
(2708's) the system can be expanded to play up to 1000
notes per PROM. Just think a compact electronic
instrument that will play dozens, hundreds or even
thousands of selections of music. The kit comes with all

7 Watt Audio Amp Kit 55.95

SMALL. SINGLE HYBRID IC AND COMPONENTS FIT ON PC
BOARD INCLUDED) RUNS ON 12VDC GREAT FOR ANY PFOJECT THAT
NEEDS 4N INEXPENSIVE AMP LESS THAN 3% THD WATTS,
COMPATIBLE WITH SE-Q1 SOUND KIT

electronic components (less the PROM), and a drilled,
plated and screened PC Board which measures 4" x 4%
The 7 watt amplifler section is on the same PC board and
drives an 8 ohm speaker (not included). from a whisper to
ear splitting volume. Since the unit works on 12 VDC or 12

VAC®, vehicle or portable operation is possible. What do
you get for $24.95? Everything but a speaker, transformer,
case, switches, and PROM. Additional 2708 albums
containing popular tunes are availabte for $15.00 each or
you can program your own PROMS using information
provided with the kit instructions. Lists of available PROM
albums are available on request. (Note. Unit plays
electronic music one note at a time, it is not possible to play
chords or a melody with harmony simultaneously. }

* Envelope control gives decay lo notes.

* “Next tune” feature allows sequential playing of ali songs.
+ On board inverter allows single voltage (+12) operation.

OPTIONAL ACCESSORIES
DIP Switches One 8 pos., One 5 pos. 2.00/Set
{Can be directly soldered to PC Bd. to access tunes)

2.50 /Set

Overvoltage Protection Kit_ $6.95

Protect your expensive equipment from overvoltage
conditios. Every computer should have one! Works with any
fused DC power source from 10 to 20 volts up to 25 amps

Super Value Power Transformer
Well made, open frame transformer with mounting ears. Build a
+5 and =12 supply with inexpensive parts. Free schematics of
several designs. Primary 117VAC. SEC #1 15VAC @ 5A SEC
#2 15 VAC @ .5A SEC #3 BVAC @ 2.5A. ORDER:

AY3-8810 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LSI chip with three oscillators, three
amplitude controls. programmable noise generator, three
mixers, an envelope generator, and three D/A converters that
are controlied by 8 BIT WORDS. No external pots or caps
required. This chip hooked to an 8 bit microprocessor chip or
Buss (8080, Z80, 6800 etc.) can be software controlled to
produce almost any sound. !t will play three note chords. make
bangs. whistles, sirens, gunshots, explosions, bleets, whines,
or grunts. In addition, it has provisions to control its own
memory chips with two 10 ports. The chip requires +5V @
75ma and a standard TTL clock osciliator. A truly incredible

SPECIAL BONUS:Order 2 BET-0005

cireuit
$12.95 W/Basic Spec Sheet (4 pages) Get free 723 voltage
60 page manual with S-100 interface instructions ang requiatcs IC! g $2.95 Eacn
several programming examples, $3.00 extra _ _—
+ NO C.00.s

+ SENO C4ECK M.O. OR CHARGE CARD NO.
MANY OTHER COMPONENTS AND KITS AVAILABLE + PHONE JRDERS ACCEPTED ON VISA AND MASTERCHARGE ONLY.
IN OUR COMPLETE CATALOG. CALLOR WRITEFOR | & 1% hte eon oo wnse SALES TAX
FREE CATALOG. « ALL FOBEIGN ORDERS ADD 30% FOR $HIPPING CHARGES.

U. 5. FLNDS ONLY.

(214) 278-3553

Rotary Switches Two 5 position
‘(For remote wliring to PC Bd. to access tunes)

6.50
3.00

Attractive Plastic Case
Wallplug Transtormer

{For operation on 117VAC house voitage)

MISC.

ATARI® 800™
COMPUTER SYSTEM

P A
C a2\ 400 Computer 8K —¥350.00
| 300 Computer 16K—=$ 760.00

=\ "800 COMPUTER

CONCORD
COMPUTER
PRODUCTS

1971 SO.STATE COLLEGE
ANAHEIM, CALIF. 92806 “65‘\

= B¢ *‘6\
557‘14) 93ZH0§§7W0 5° 09
; NO COD
$10.MIN.ORDER/ CA.RES. ADD 6%
s 10-495 2.00$ 250-499$ 8.00

50-99 4.00 500-999 10.00
100-24 7.00 1000-t'p Inquire

2102
450NS
8038
NES55
AY5-1013A
1488
1489
8726
8128
8212
8216
I1IS410SCR
IT410TRIAC
7905
7908
7915
7918
7805
7806
7808
7812

N

input—110/125vy
output— 5vdc

at 6amps

32995

Qty, price avail.

e

)

SN NG R R R RRRRRRREREE RN EREY

ATARI PERIPHERALS:

prinerCa2s) Y150 printer (a2 $378.00
Recorder 465,00 Disk Drive $565.00
merface(850)$175.00  Matem  $163.00
Pagtles  $17.00 oyslicks  #17.00

MX~80
$560.00

APPLE

z
z
z
z

80 002 16-64K

Star Raiers $49.00 Assembler Editor $49.00

MC1330A1P 1. 8085A
INLEEEQEE MC1350P 1. Space Invaders #1700 Music Composer #4300 o
$110.00 MC1358P 1. Chess $32.00 Mailing List ‘1200 .
'[35653‘3% |5 Kingdom  $12.00 TV Switeh Box #3895 TTL*SALE
LM741 o 200G s e 58 S
MC1458P , Blackjack $12.00 : SN7404N SN7493N
LM720 §:3§?§§ 523233
[ N741 N74122N
Svnertek Apple Expansion Kit | EPROMS/RAM'S J shiaian 35 swraisen
y er 16K Memor Add-0On 7 25ea SNT416N SN74151N
(K M 3)) Includes I¥\structions 5V asons” SNTAIN SNES153N
- ! N7423N SN74154N
$19/50 s X
LOW COST RSONSREC2Sed SN7437N SN74160N c
TERMINAL WITH TRS80 2732 24.50ea SN7ad0N N7l e
K 16K Add-On 4116 300NS 300ea8 for 1750 [l SN74 43N Ry 2]
EYBOARD AND !nstru;tions& 200NS 3.75ea 8 for 19.50 SN7445N SN74174N =
VIDEO 100 v Dip Switches 2114 300NS 3.50¢a 410 1375 [ Shraasn SNZauIsN 8
’ ’550 00 $25.95 200NS 3.75ea 4ator 14.25 M SN7a74N NTaraT
: 05
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RADIO-ELECTRONICS

-t

06

Buy 1 Jumbo Pak for $2.99
and get the 2nd for
One Penny.

Order today by calling us
on our new toll-free number.

rororenony. 800-343-3086

(#6246)
.. (#3226)

__ 400-PRE-FORMED ': WATTERS, popular values, some 5 & 10%ers,

____ 35-UPRIGHT ELECTROS. 100%, assorted values & voltages, marked
____75-CABLE TIES, 4" non-slip white plastic, like Ty-wrap, . ... .. . .(#5218)
______50-MINI POTS, pc style, single turn, assorted values.. . ........... . (#¥3345)
150-PC. CAPACITOR SPECIAL, asst. mylars, polys, micas, etc. 100% mab. . (#6264)

____175-aWATT RESISTORS, asstd. carbons, carbo-films, some 5%ers.. . (#57974A)
60-POLYSTYRENE CAPS, assorted types, styles & sizes, all good, . . (#2729)
SURPRISE PAK Assortment of IC's, caps, pots and parts of every desc. . .. (#6648)
175-HALF WATTERS, 100% color coded resistors, asst. values, . (#3046)
175-MOLEX SOCKETS, “on a strip”, make your own pc sockets,. . (#6255)

___400-PREFORMED Y WATTERS, assorted values, precut for PC appl.. . .. .. (#6622)
24-MINI-BULBS, ASST, VOLTAGES & base styles, some colored. . .. ... . . (#6757)

___125.LONG LEAD DISK, prime, marked caps, assorted material.. .(#2598)
50-SLIDE SWITCHES, various shapes, sizes andtypes .............. .. .(#2726)

25-MICRO MINI REED SWITCHES, 1“ long, for alarms, relay systems, etc.. .(#6263)

—__SO0-THERMISTORS, various types & styles, neg. coefficient, 100¢ -(#4089)
200-PRE-FORMED DISCS, caps wileads for PC use, mixed values,. . . -{#2605)
——— 50-AXIAL ELECTROS, asst. values, volts, sizes, what a buy! . .(#3227)
———100-PLESSY CAPS, ceramic blocks In assorted sizes & values, (#6221)
— 3-WATCH GUTS, 5-function, LED style, assorted sizes, untested . . . . . . . .. (#6287)
——6-TIME DELAYS, solld state, asst. from 450 mSec to 8 Sec. .. (#6758)
—  _100-PLASTIC TRANSISTORS untested, to-92, asst. types. .. (#2604)
____75-TRANSISTOR ELECTROLYTICS, epoxy encapsulated, asst. values, . (#2747)

20-SLIDE VOLUME CONTROLS, various values & types, for Hi-Fi, etc. . . .. (#3057)
500-PC..HARDWARE SURPRISE, (approx.) 1 |b. asst. screws, washers, etc. (#6271)

— 100-POWER RESISTORS, 3 1o 7 watt power resistors, (#6281)
50-2 WATT RESISTORS, assorted carbons, flims etc. some 5 aars, . (#6238)
—___248KINNY TRIM POTS, multi & single turn, asst. values & types,. .. .. . ..(46285)
40 CRYSTALS, assorted types, some H6/U, some frequency marked.. .. .. . (#6256)
20-9V BATTERY CLIPS, snap connector, coded, Insutated leads,. . ... ... . (#6286)
4 HEAVY DUTY LINE CORDS, 2 cond. 6ft., 16 gauge. ........ Lo (#6292)
200-PRECISION RESISTORS, 2 W, assorted wattages 1%, axlal .- (#2428)
— . 30-PANEL SWITCHES, assorted rotary, micro, slide,etc.. . . ......... . . (#6629}
20-PAIRS-RCA PLUGS & JACKS, popular for HI-Fi, speakers, etc.. .. ... .. . (#6630)
4-2N3055 NPN TRANSISTORS, 115 watts, 15 amps, TO-3, 100% mat. . . .. (#6633)
S-LINE CORDS, heavy-duty, 18 gauge, 6’, molded plug, 2.cond.. . (#6499)
——20-2N2055 HOBBY TRANSISTORS, manuf. fallout, TO-3, U-test,. . .. (#6624)
____ 25-PLASTIC POWERS, 25 watt, npn & pnp, 50-200 bvcbo, TO-220. . . .. (#6237)
—-150-4000" RECTIFIERS, IN4000 series, may include; 50 to 1000V . #2417)
——-30-SCRs &TRIACS, assorted values, 10 Amp TO-220, untested. ... (#6337
. 60-IN914 SWITCHING DIODES, 4 nsec, axial, glass, untested. . .. ... ..... (#6632
—— 30-INSTRUMENT KNOBS, for half round shafts, some wipointers. ... ... {#6498)
_____35-STEREO INDICATORS, tiny red 1.5V bulbs, for HI-Fi replacement. (#6244)
_____40-EDGE CONNECTORS, asst. 4 & 6 pin, 2-sided, pcleads.. . ...... {#6364)
6-MINI-MOTORS, type RES6, 1.5-6VDC, coior-coded wire leads . (#6718,
25-NE-2 BULBS, neon, for 110 VAC, raqulres reslistor, (not incl.). . .. ... (#2613
— 150-METALLIC RESISTORS mostly Y2watters, asst. val. 1-5% tol.. .. (#6280
— 40-VOLUME CONTROLS, assorled values & types. .. ... . .. .. (#6331
______25.2N3904 TRANSISTORS, 100% materlal. ... ... ... ... oo (#6370)
28ft. -COLORED 20 MIL FIBERS 2’ lengths, assorted colors .. (#6768)
125-ONE WATT RESISTORS, top names, mostly carbons, some 5%ers’ (#3300)
200 PC. SEMICON SPECIAL, asst. dlodes, zeners, etc. untested. .. ... (#6284)
40-STRAIN RELIEFS, asst. types in various sizes & shapes . ... (#8756)
_1-UHF TUNER , 3-gang, 300 ohm, direct drive type . #6658)

“200-TUBULAR CAPS asst. tubulars 100mmf to 0.1mf to 600 WVDC #6254)
60-MINI LAMP SOCKETS asst. screw, bayonet, & snap-in‘s...... #6789)

150-SUBMINI IF TRANSFORMERS asst. transistor radio types ... #6259
10-PUSHBUTTON ALARM SWITCHES, spstnc. 1A125 VAC....... .. #6267,
1 25-DATA ENTRY SWITCHES, asst. 1/2" square keyboard switches ... (#6667)
_____10-MOTORS MOTORS, asst.size hobby motors, 1-1/2 to 12 volts .. (#2551}\)

_150-TERMINAL STRIPS asst. screw & solder lug types. ......... .. ... (#6251)
______50-TO-5 TRIACS, asst. 50 to 600 PIV.70% vield, gold plated, 3 leads (#6321)
_200-HI-QUALITY RESISTORS, 1/8, 1/2, & 1 watters.1% & 5%, .
40 MYLAR UPRIGHT CAPS, asst. epoxy, plastic, polystrene,etc.. ..... #6634)

 20-HOBBY LEDS, asst. types styles & colors, mostly dims. ... ..

12 FT.-FIBER OPTIC RIBBON, 3/8" wide ribbons conduct light .

100-PIN SOCKETS, inline male & female crimp-on connectors........ (#6902)

100-ASSORTED SPACERS, nylon spacers, washers, grommets, etc .. (#6617)

”JOIN THE PAK”

DON'T MISS OUR 25th
ANNIVERSARY CATALOG

POLY PARY .o
® S.LYNNFIELD, MA. 01940

Total Amount of Order $

INCLUDE SHIPPING AND HANDLING: U.S,, ADD $3,; FOREIGN, ADD $7.
MASS. RES. ADD 5% SALES TAX.
NAME —— S

ADDRESS. =

CITY

STATE ZIP
Enclosed is (0 CHECK, [ MONEY ORDER
Charge my O MASTERCARD [ VISA

ACCT. #_ EXP. DATE
Orders only 800-343-3086 Other calls 1-617-245-3828

ORDERING INSTRUCTIONS @ indicate quantity on llne or box near item
desired @ Complete coupon section @ Cut out Ad and mail to Poly Paks, Inc.

B Send me your FREE catalog

CIRCLE 27 ON FREE INFORMATION CARD

Eomputers, peripherals, Unlimited!

DON'T MISS THIS MONTH'S SPECIALS!!
1 9" COLOR MON'TORS Manutactured by CONRAC, studio

quality, full cotor monitors with buiit-in de-Gauss. independent R.G.B. & Sync inputs &
much, much more. Originally over $1K

Modei #5111/19

+19” Diagonal Screen
eby CONRAC; Pro-Quality

*120VAC, 50/60 Hz Only
*R. G, B & Sync Inputs
ePerfect for Graphics, Etc. s47 9 OO

sLocked Access Door
e|deal Color Monitor for All Purposes
sLike New, Unused (as-is)

kagig and Handhng - $20 Pay Shipping elivery

*Selectrm'“ I/O PR'NTER DC stepper motors position the carrier

A REAL and platen.andthesta_ndard “Setectric’ selection
BARGAINII and function solenoids offer parallel control
** capabilities. Driver circuitry not included. Fan-
tastic bidirectional capabilities for plolting.
proportional spacing and more!' Used, removed
from sophisticated word processors. whoie,
AS-1S. Includes data and info. No type element
4 included Only.

/ S0 $34Q00

P ging & aling

"

12" P-31 VIDEO MONITORS oem-ouatityy
Motorola #XM 351, featuring adjust-
able hornzontal osc for all display g
configurations, 117/230 VAG opera- .uﬁ"‘—
tion, xfr input for isolation. BNC com- & =
ational: good cond 16x64 or 80x24
formats. Originaily cost over $200.00! p
TOP QUALITY DISPLAY!! DATA INCLUDED.
DAISY WHEEL TERMINAL Tested & Functional

posite video input. contrast & bright-
[LOMPUTERS,

W DATA

5\;‘ Q\\\ -

ness controls. Used, tested. and oper-

now onLy S99 Qoo

tFormerly
CFR-Associates. Inc )
— NEW NUMBER —

PERIPHERALS, 617/372-8637

HAVERHIJLL. MASS. 01830
)

] MasterCharge & VISA Accepted

LINLIMITED!

CIRCLE 33 ON FREE INFORMATION CARD

4K x 16 MEMORY BOARD with 64 IC chips (2102)
in sockets. Super deal at $50.00 with data.

16K MEMORY 4116-4 $3.00 each or 8 for ~ 20.Q0
MPI 8 inch SINGLE SIDE DISC DRIVE  $ 175.00
MPI 8 inch 2 SIDE DISC DRIVE 350.00
SHUGART 8 inch FLEX DRIVE 850 FDD  425.00
MOTOROLA MONITOR 9inch 115 volt 60.00
MOTOROLA MONITOR 12 inch 115 volt 85.00

Above 2 units accept composite video. No cabinets.
Used, OK. 2 units below, have hi volt supply only.

BALL BROS. 12 inch monitor 50.00
BALL BROS. 5 inch monitor (in case) 50.00
MK 4164 Dynamic Ram 65,536 x 1 20.00

DATA STATION CONSOLE w/keyboard 9 inch
monitor, power supply. Logic boards broken. $80
Send for details on this one.

TOUCH PAD solid state w/LS! chip. Bell system
compatible. For computers & phones $15.00

12 VOLT GEL-CELLS 2.5 AH $14.00 5 AH $17.00
12 INCH CRT bonded face plate. New with specs.

$25 each 5 for $100
$ 265.00

Made for computers.
IR SCOPE, SEE IN DARK portable

WALKY TALKIES Govt surplus used’
condition. 47-55.4 mc range. With

schematics. Govt AN/PRC-6
825 each 2 for $45. Ant. S5 each

ASCIlI KEYBOARD parallel S50
RED LED's .. ... ... . 10 for $1.00

MIN ORDER $10.00 CATALOG No. 20 now ready
Shipping extra on all merchandise
Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

CIRCLE 3 ON FREE INFORMATION CARD
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The ultimate APPLE® copy program

COPY 11 PLUS
$39°

VERSATILE — Copy Il Plus copies multiple
formats — DOS 3.2, 3.3, PASCAL,
FORTRAN and most “protected” diskettes!
FAST — Copy Il Plus copies nearly any
diskette in less than one minute. That's faster
than most standard copy programs. Written
entirely in ultra fast assembly language.

Search no more for that universal copy
program. Copy Il Plus is the most advanced
copy program available for the Apple I
Computer. Compare capability, compare speed,
compare price, then call or write to order Copy
Il Plus. Requires Apple Il with 48K and at least
one Disk Drive.

P.O. Box 3563
Central Point, OR 97502
(503) 773-1970

ENTRAL POINT
Software, Inc.

Deliveries from stock. No C.0.D.’s
Apple is a registered trademark of Apple Computer, Inc.

—
YA or check

CIRCLE 71 ON FREE INFORMATION CARD
LOOK!

8K FLOATING POINT
SUPER ROM PACK

WITH NEW MANUAL ONLY $35

MICROACE/
SINCLAIR USERS

PMC PERSONAL COMPUTER

Ideal for small businesses, schools, colleges, homes, etc
Suitable for the experienced, inexperienced. hobbyist,

G3000
Series
e WITH
i T NEW

TTL SALE

741874  $0.45 7415365
74L586 7418373
74L593 Z80A
7415157 g Z80
74L5165 REG. 7805

74LS00
75LS04
74LS05
74L510
741532

$0.15
$0.15
$0.20
$0.29
$0.35

teacher, et 3
N¥ao
O, CS
Gt ¥, M
04;;4:;4 ! oo
SOCKETS LOW PROFILE

14 PIN $0.10 18 PIN $0.15
16 PIN $0.10 20 PIN $0.15

10V Power Adapter 600ml. $6.90

24 PIN $0.25
40 PIN $0.30

UHF Modulators $9.90

EXTRA
KEYS!

® 16K user RAM

MICROACE/SINCLAIR
VIDEO UPGRADE KIT

Only runs with NEW ROM
{Smooth screen display) ONLY $29

N 1‘\‘
ONLY N
-$575 =

5 1 i
POSTAGE , M~ plus extended 12K Microsoft
$20

BASIC in ROM @ Fully TRS-80 Level 11

software compatible ® Huge
range.of software already available ® Self contained, PSU,
UHF modulator, and cassette @ Simply plugs into video
monitor or UHF TV @ Full expansion to disks and printer
® Absolutely complete — just fit into mains plug.

GET YOURSELF A NEW EPSON
MX80 & mMX70 PRINTER AND
SAVE A FORTUNE

Price on application
Interface Cards for Apple,

MICROACE/SINCLAIR
16K RAM PLUS

SHARP
PC1211

$190

COMPUTER
POWER THAT
ONCE FILLED A ROOM
CAN NOW BE CARRIED IN YOUR POCKET!
® Programs in BASIC @ “QWERTY” Alphabetic
Keyboard ® 1.9K Random Access Memory
® Long Battery Life.

TV GAME BREAK OUT KIT
ST

Has ‘got to be one of the worid's
greatest TV games. You really get
hooked. Has also 4 other pinball
games and lots of options
Good kit for up grading old
amusement games

MINI KIT PCB. sound & vision modulator, memory chip

Pet, TRS80, and PMC
RS232 Interface Cards not
necessary for parallel.

Full TRS80

COMP PRO MIXER
| Professional
. audio mixer
that you can
build yourself
| and save
\ over $200.

Only $199 for
complete kit.
r t power supply

A thdn

=

EXPANSION BOARD

2 SLOTS WITH EXTRA POWER SUPPLY
ONLY ONLY

16K 5149 K $110

IMicroficel

A COMPLETE
COMPUTER

A new
generation of
miniature
computers

2K Kit ONLY $149

Post and Packing FREE

and de code chip. Very simple to construct. $30.00 : g >
OR PCB $6.00 MAIN LS| $17.00 ACCESSIT AUDIO ADD-ONS Sinclair is a Registered Trademark of Sinclair Research Lid. &

C

T -TT Please make checks and money orders payable to MicroAce or phone your order quoting Master Charge, Visa, w
Icroﬁc "_1 1\.[‘.\ Diners Club or American Express number for immediate despatch. Add 6% Tax for Shipments inside California. j
=i.lm MicroAce, 1348 East Edinger, Santa Ana, California, Zip Code 92705. Telephone: (714) 547 2526 2

- e

CIRCLE 64 ON FREE INFORMATION CARD 107

l’ " 7404] 261-7100 l 1213] 330-3595 ] [713] 529-3489 [ 903] 254-3541 "T‘ [714) 547-842% 1 |4U8) Z43-4121 ] |602] BB1-Z348 J g
e
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l LOWEST PRICES FOR PRIME ICs!

contact east

Economy V-0-M

AC/DC—0-10,50,250
0 DC Current —0-2.5,
5,25, 250mA
® Measures 10to 500Kk
® Accuracy— + 3% DC,
+4% AC
® Comes with Battery,
Test Leads, and Manual
\J|Z WV-516B $25.00

(o, IR

) M rrieLeTt
Miniature V-0-M
® 20,0009/V DC Sensitivity
® 5.000Q/V AC Sensitivity
® (-20,000-200,000—

2MQ-20MQ
® +3%DC, +4% AC
Accuracy
® Comes with Battery,
Test Leads,

- and Manual (998 -
310

“Analyst”

® 26 Ranges / 7 Functions
® Accurateto + 1%

® Auto Zero / Auto Polarity
® Checks Leakage to 10MQ
® Comes with Case

;70.0‘0“

8020A $189.00
Touch/Test
N 20 Multi-
g SEIEISES meter

";_ 1,3 glm@ 20 Functions @ 44
b " Ranges: Measures
~AC and DC Voltage and Current @ Resistance

@ (apacitance ® Temperature ® Conductance
Performs Diode/Transistor and Continuity Tests.@

TT-20 $435.00
scopes L
Three Models
MS-15/15MHz Single Trace Triggered Scope$389.00
MS-215/15MHz Dual Trace Tnggered Scope 497.00
M$-230/30MHz Dual Trace Triggered Scope 548.00

Portable
Oscillo-

Contact East

Catalog
Over 10,000 Products
Hard-To-Find Tools
Fully Hlustrated
160 Pages —
Complete Pricing
Catalog $2.00

Call Toll Free

800-225-5370
In Mass: (617) 272-5051
VISA e Master Card ' |

L
Immediate Delivery  We-Pay :Shipping

Contact East, Dept. 0064

P.0. Box 160, 7 Cypress Drive
Burlington, MA.01803

RADIO-ELECTRONICS

0 CIRCLE 2 ON FREE INFORMATION CARD

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume
any responsibility for errors that may
appear in the index below.

Free information Number Page
14 AMC Sales ..o 84
31 Active Electronics............................. 81
— Advance Electronics ........................... /i
13 Advanced Microcomputer

Products
32 Albia Electronics ..
56 All Ellectronics ..............c..co....ooooo...
57 ARCTONA ..o

12 Beckman Electro Products Group......
24 B & K Precision ............................... 74
— Bullet................cocooooniiiiiii, 100
33 CRR, Associates............................. 106
— CIE, Cleveland Institute of

Engineering ...

71 Central Point Software ....

i6 Chaney Electronics............................. 88
— Command Productions ....................... 79
55 Communications Electronics.............. 26
58 Concord Computer Products..... 104-105
2 Contact East....................cocooein. 110

22 The Cooper Group.
- Dage Scientific
— Devtronix Organ, Inc.................... 82
L] Digi-Key ..
34 Eico...
49 Electronic Specialists, Inc....
— Electronic Technology Today ............ 74
43 Enterprise Development...................... 76
35
59
17 Formula International .90-91
— Future Tech 32
37 Gladstone Electronics........................ 84
38 Global Specialties
— Global TV ...
60 Godbout ...
=B Granthim College of Engineering ...... 29
65 Hal-Tronics ...............cccoooveeeivien. 88
61

7,8, .
51,52,53,54 The Heath Group...................... 100-103
39 Hitachi.................cooiii 31
67 International Components ... 108
66 International Crystal Mfg. ............... 24
62 International Electronics.................... 96
63
19
18 Jensen Tool, Inc
29 Keithley Instruments Inc .................... 77
44 MCM, Audio
— McGee Radio’s
3 Meshna Inc

www americanradiohistorv com

ORDER DESK: 800- 325- 0101 ]l

In addition to the broadest line of digital integrated circuits offered anywhere,
1.C.C. offers the complete line of products from the fn"awing well known

64 Micro Ace
— Micro Management Systems Inc ....... 96
30 Mountain West........................... 76
- NRI, Schools ... 8-11
— NTS, Schools...............cooonriinnn. 36-39
- Netronics

Reséarch & Development............... 29
9 Ohio Scientific ............................... 1
40 Omega Sales....................... e 13
20 Paccom

47 Panavise ...

28,27 Poly Paks

45 Radio Shack ... 80
4 Ramsey Electronics........................... 97
21 Robotic Age..........cccooooiiiininnn, 24
— Sabtronics........................... Cover 3
15 HW, Sams & Co,Inc................... 30
— Satellite Computer Services

46 Shure. Brothers........................

— Simple Simon............................ 84
48 Sinclair (Thandar Electronics) ........... 40
41 Solid State Sales.............................. 92
- Spacecoast Research ......... oo ooaeced 79
42 AW, SPerty......cccooovmiinnniiin, 27
25 i

23 Surplus Electronics.
68 & 69  Triplett

MOVING?

Don't miss a
single copy of
Radio-Elec-
tronics. Give
us:

|
|
|
|
|
|
{ ATTACH
| LABEL
Six weeks' no- :
tice |
|
|
|
|
|
|
|

HERE

Your old ad- |
dress and zip
code

Your new ad-
dress and zip |

code i

—(please print)

name
address =  — N
city - " state ¥ zip code

Mail to: Radlo-Electronics
SUBSCRIPTION DEPT., P.0. BOX 2520,
BOULDER, COLO 80322



Sabtronics.
An entire range of low-cost,
top-quality instruments.

Sabtronics revolutionized the
market with the first low-cost,
high-performance Digital
Multimeter. Now we have an entire
range of outstanding instruments in
areasonable range of prices. In fact,
nobody can beat us in our
price/performance ratio. And we
can sell at a low price for some very
good reasons. Our engineers design
high performance products to be
built at a low cost. And we refuse to
stick on high mark ups. Plus we
make sure your price stays low by
selling directly to you. Because we
sell so many instruments, we don't
have to charge a high price.
Naturally, we also offer all the
helpful accessories you might want.
And all our products are under
warranty for good quality and high
performance. In addition, you get
from us the same quality aftersale
service as any high priced
instrument manufacturer. With
Sabtronics instruments available,
there’s no need for you to spend a lot
of money to do highly accurate

testing and measuring.

2010A 3% Digit LED DMM

2015A 3% Digit LCD DMM

8610A 600 MHz 8-Digit Frequency Counter

8110A 100 MHz 8-Digit Frequency Counter

5020A 1Hz to 200k Hz Function Generator

8000B 1 GHz 9-Digit Frequency Counter

8610B 600 MHz 9-Digit Frequency Counter

2035A 3% Digit LCD Handheld DMM

2037A 3% Digit LCD Handheld DMM

*price in kit form. Also available factory assembled,
tested,and calibrated. Call us for prices.

**price fully assembled, tested, and calibrated.

Call us for more information:
(813) 623-2631 (9am to 5pm EST)
Making Performance Affordable

sabtronics &

INTERNATIONAL INC.
5709 N. 50th Street Tampa, FL 33610

A. 2010A — $99.00*%, B. 2015A — $119.00*, C. 8610A — $119.00%, D 5020A — $129.00**,
E. 8000B — $239.00%*, F. 2035A — $79.00%, G. 2037A — $99.95+

Prices subject to change without notice.

www americanradiohistorv com



egial limited-time
roductory o

i

Inventory control — that's the name of the game today!
And Zenith's Instant Parts Program (ZIP) is the way to play it
safe, sure...and money-wise. Because with ZIP, you've got
Zenith’s most frequently needed =xact replacement parts where
you want them when you want them.

Also with ZIP, slow-moving stock numbers are periodically
replaced with new, more popular parts thru periodic checks
by your Zenith distributor salesman. As a result, your original
investment is protected and your inventory of Zenith exact
replacement parts is current.

And best of all, today you can add a little ZIP or a lot of ZIP
to your inventory control of Zenith parts.

For a little ZIP, you'll want ZIP-50 — the top 50 Zenith parts
available with or without System 3 components. If you want
more Z|P, get ZIP-100 — the most active 100 Zenith parts now
available with or without System 3 components.

Call your Zenith distributor now for the ZIP program that
best suits your need. Four to choose from!

ZIP - it's the easiest, least expensive, most versatile
inventory control system ever devised by Zenith for TV service
technicians! Call your Zenith distributor now!

" Gall your Zenith distributor now for a
" special limited-time-only introductory offer
“on ZIP—Zenith’s Instant Parts Program!

For your own reputation and in your customers’ best interest,
always service with Zenith exact replacement parts.

®
The quality goes in before the name goes on®
Zenith Radio Corporation/Service, Parts & Accessories Division /11000 Seymour Avenue/Franklin Park, llinois 60131

CIRCLE 11 ON FREE INFORMATION CARD
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