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When digital circuitry isn't behaving as logically as it should, you
need answers—fast. A quick, unambiguous look at what's happening.
To show you at a glance the state of any point or port in the circuit.

That's the logic behind our logic probes. A pocket-size,
circuit-powered family of multi-family insiruments that dra-
matically cut the time (and cost) of diagnosing logic.

They're quick enough to catch narrow pulses,one-
shot events and transitions—to 10 nanoseconds
and past 50 MHz—that even fast scopes might
miss. They help keep track of pulse trains,

even approximate the duty cycles of
asymmetrical waveforms. .

All with higher speed, precision, ver-
satility and economy than any other test-
ing method (or any other logic probes,
for that matter).

Available singly, or in Logic Anal-
ysis Test Kits, with our Logic Monitors
and Digital Pulser, CSC logic probes
dramatically simplify maintenance and
field service—as well as design, pro-
duction and education.

CSC logic probes. When it
comes to digital testing, no
wonder so many people come

to us. P

CSC logic probes capture

pulses as narrow as

10 nanoseconds, to over 50 MHz.
Priced from $28.00 to $77.00".

Smarter tools for testing and design.
e e e Call toll-free for details

70 Fulton Terr., New Haven. CT 06509 (203) 624-3103, TWX 710-465-1227
OTHER OFFICES: San Francisco (415) 421-8872, TWX 910-372-7992 1 - 800_ 243- 607
Europe: CSC UK LTD. Phone Saffron-Walden 0799-21682, TLX 817477
Canada: Len Finkler Ltd., Ontano BSOAM'leOPM Eastern Tlme

*Suggested U S. resale. Available at selected local distributors. Prices, specifications subject to change without notice. & Copyright 1978 Continental Specialties Corporation
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NASA PATENT 4,052,648

Exxon has it. So does about a dozen other
manufacturers. And if our hunches are correct,
a new space-age product invented by NASA
may not only save Americans millions af
dollars but make fortunes for the companies
that sell it.

The new NASA invention uses the latest
space-age technology to save energy. Your
refrigerator for example, is a major energy
user. With this new device, your refrigerator
compressor will run quieter, there will be con-
siderably less heat generated from the motor,
and it will run more efficiently saving up to 30%
in energy.

The invention requires no installation. Just
plug it into your outlet and plug your refriger-
ator into the device.

OVER PRICED UNIT

But there's a catch. Most manufacturers sell
the device for as much as $200. Using it with
your refrigerator, it will take many years before
it will pay dividends. On a powerful motor,
however, the device will pay for itself much
quicker.

Manufacturers who have announced their
units are selling them like hot cakes. Although
you may have heard a great deal of publicity
about the product, you may not have seen any
advertising because most manufacturers are
currently sold out. :

Watch for it! We predict great success for all
those associated with the product. The power-
saving device invented by NASA is a big hit. It
will grow in popularity and save energy and
make many companies very successful.

A SMALL COMPANY

There is one small company however, that is
credited with improving the device and
developing it for the consumer market. Called
ERI (Electronic Relays, Inc.) the company has
developed several models to service specific
products such as a refrigerator, a washing
machine, dishwasher, swimming pool and a
typewriter.

This small company actually improved the
NASA invention by adding its own refine-
ments. ERI had a great deal of experience in
solid state relays which use TRIACs and inte-
grated circuits—two important elements in the
NASA invention. A TRIAC is a bidirectional
thyristor which controls AC from a single con-
trol input. TRIACs also produce a great deal of
heat.

ERI's experience taught them how to control
the TRIAC and its heat dissipation and thus
they were able to reduce the device's cost
through more efficient handling of the heat
problem. They were already one of the
nation's largest purchasers of TRIACs—thus

their costs were already low.

NATIONAL PUBLICITY

They called their product a Power Factor
Controller and sent a sample to a national
magazine for their review. In several tests, the
device out-performed even the claims made
by the manufacturer and the magazine ran a
glowing article on their findings.

The manufacturer felt that the product might
at first be misleading. Although it does save up
to 30% on energy and in many cases up to
60%, ERI felt most consumers would expect a
30% reduction in their total electric bill—which
of course the product will not do. Consumers
will only get up to a 30% savings on the
particular appliance used with the unit.

STILL PESSIMISTIC

The manufacturer also felt that the product
was primarily for the industrial market—
restaurants with large banks of refrigerators.
The consumer must wait a few years before
the device would pay for itself. And finally, the
manufacturer did not feel that the consumer
would respond in great numbers to the article
which ran in the July, 1979 edition of Popular
Science magazine.

Well, the consumer did respond. So much
so that the small manufacturer, with absolutely
no marketing staff, was buried with mail. The
president of ERI called JS&A to help him out.

TEST ONE YOURSELF

We called it the Power Chopper and agreed
to offer it to the consumer market for $29.95—a
major price breakthrough.

Even if Exxon lowers their prices consider-
ably, they'll never come close to the low cost of
the Power Chopper. ERI's expertise with the
TRIAC and JS&A's direct-to-consumer mar-
keting, make the new NASA invention a prac-
tical power-saving accessory for every home.

-

—p A
The sophisticated electronics of the Power
Chopper consist of a TRIAC, two integrated
circuits and several solid-state devices.

We urge you to test just the refrigerator
module. Order one from JS&A on a 30-day
no-obligation trial. In the meantime, while you
are waiting for your unit, feel the heat gen-
erated from the bottom of your refrigerator.
Listen to the sound level of your compressor.

When the Power Chopper arrives, plug it in
and notice how much quieter and cooler your
refrigerator runs. See how much less time the
compressor must run. The compressor not

POwer

Choppe

A new invention by America’s space agency
will help all Americans save energy and
make some companies very wealthy.

only will run more efficiently but will save
energy every day you use it.

AWARD WINNER

If after 30 days you are not convinced that
the Power Chopper will save you energy and
money while making your refrigerator run
smoother, then just unplug it and send it back
for a prompt and courteous refund, including
the $2.50 postage and handling. But if you've
definitely noticed the difference, you'll want to
purchase more units for the remainder of your
motor-based appliances.

JS&A feels that ERI's technology, their
improved NASA design and their low manu-
facturing costs will catapult them to the fore-
front of those introducing the new NASA
invention. ERI's Power Chopper is one of the
nation's major new innovative products and
just recently won the Industrial Research IR-
100 Award.

To order your Refrigerator Power Chopper,
send $29.95 for each unit plus $2.50 for
postage and handling to JS&A Group, Inc.,
One JS&A Plaza, Northbrook, lllinois 60062,
(lllinois residents please add 5% sales tax.)
Credit card buyers may call our toll-free
number below. We'll send your Refrigerator
Power Chopper, one-year limited warranty
and you'll be ready to save. If you wish to order
additional units for other appliances at $29.95,
you may, but we suggest you test the refriger-
ator module first and totally convince yourself.

GOVERNMENT REBATE

Purchase of the Power Chopper entitles you
to a full 15% energy tax credit on your income
tax return. It's like having the government give
you a $4.50 rebate.

JS&A is America’s largest single source of
space-age products—further assurance that
your purchase will be backed by service for
years to come.

NASA technology was responsible for the
development of the integrated circuit and
many other space-age products. Their latest
product could not have been developed at a
better time. Start saving and order a Power
Chopper at no obligation, today.

PRODUCTS
THAT
THINK

Dept.RA One JS&A Plaza
Northbrook, Ill. 60062  (312) 564-7000
CalliTOLL-FREE: ... = 800 323-6400
InlllincisCall .......... (312) 564-7000
© JS&A Group, Inc.,1979
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SUPER
SPECIAL

HICKOK 385
500MHz COUNTER
Reg 419

NOW 199

@ Non-Linear Systems

DORIC

kl-DATA PRECISION /
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/  PORTABLE
OSCILLOSCOPES

BATTERY OPERATED

/

MS-15

Model LBO-520
30 MHz Dual Trace
Scope with Delay Line

List Price $1100

$879%

High Sensitivity.
Wide Bandwidth.
Single Shot Trigger. P-D-A CRT.
* 5mV sensitivity facilities accurate signal viewing from low level sources.
* Built-in delay line makes it easy to view the leading edge of a pulse.

* Single shot trigger (CH-1, CH-2) captures transient phenomena — no
guesswork, no "double-takes”

Single Trace 15MHz
Reg. price $349.

$299%

Dual Trace 15 MHz
Reg. price $465,
$399%

Dual Trace 30MHz
Regular price $598.

$499%

New Portable Digital Capacitance Meter

[ )
vooe. 820

* Measures capicitance
from 0.1pF to 1 Farad

* Resolves to 0.1pF

* 10 ranges for accuracy
and resolution

* 4 digit easy-lo-read LED
display

» (.5% accuracy

* Special lead insertion
jacks or banana jacks

* Fuse protected

* Uses either rechargeable
or disposable balteries

Call For Our Price * Overrange indication

Extensive overload and transient oprotection
Rugged construction

Hi/Lo power ohms for in-circuit resistance
and diode tesling

10 MY inpul impedance doesn't load circult
200 hour battery life — low battery indicator
Large LCD readout — 2000 counts

1 year calibration cycle

One-hand operation

BASIC SPECIFICATIONS

8022A
Now
$129,
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DIGITAL MULTIMETERS

8020A

= 26 Rang 5F plus New Cond Function for up to )
10,000 M1 Leakage Measurements
Extensive Overload and Transient Protection
Rugged C il 2Year (]

I

Hi/Lo Power Ohms for In-circult Resistance and Dicde Testing
Large LCD Readout—2000 Counts
* Complete with Battery and Test Leads $'69
|n|lrumonr TMI“! -leur ranges and 5 functions include measuring capability up 1o
and leakage up 1o 10,000 M2, a must for circuit board work

10 M AC/DC Input Impedance Doesn't Load Circuit
® 0.1% Basic dc accuracy
Thl new Fluke B020A continues ihe standard of excellence set by tha highly success-
ac, 2A ac/dc and 20 Mt HI/LO ohma are included for in-circult
and compenent chacking.

200 Hour, 9V-Battery Life—Low Battery Indicator
# One Hand Operation
A multimeter family. Many features st (he apart as & truly exceptional
rulmnci and moﬂn tes! capability, In addilion, a new Canduclance function allows
The BO20A has been designed with the uses in mind and features exclusive one-hand
operation, For harsh sefvice environments, the BO20A lﬂ‘ 4 ruggedized case and
extensive overioad/transient protection backed up T-year warranty. Long ferm

by a
slabitity {1-year calibration cycle) is excellent with only (hree cal adjustments Up to
200 hours ol continueus operation can be expecied rom a single &V alkaline battery.

FREE CASE witH 8020A

0.1% Basic dc accuracy

New Low Distortion Function Generator
','cKmfc;smw

mopeL 3010

* Generates sine, square and Iriangle
waveforms

» Variable amplitude and fixed TTL square-
wave outpuls

* 0.1 Hz to 1MHz in six ranges
* Push button range and function selection

* Typical sine wave distortion under 0.5%
from 0.1Hz to 100kHz

* \fariable DC offsel for engineering
applications

= VCO external input for sweep-frequency
tests

New Sweep/Function Generator

mopeL 3020

* Four instruments in cne
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 plus
vernier control

* |nternal linear and log sweeps

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

TOLL FREE HOT LINE
800-223-0474

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

THE TEST EQUIPMENT SPECIALISTS
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PUT AN ANDROID IN YOUR HOME
Hints on designing an intelligent robot. Martin Weinstein

BACKYARD SATELLITE TV RECEIVERS
So you want to build an inexpensive earth station—well here's
what you need to know. Robert Cooper

BUILD 40

SLOT MACHINE
Easy to build; fun to use. Hit the jackpot if you can.
Fred Blechman and David McDonald

CONFERENCE CALLER FOR YOUR PHONE
Add one to your phone today.
Jules Gilder

TRS-80 BREADBOARD

Part 3: Now that it's complete here are some practical applications.

Jon Titus, Chris Titus, David Larsen

TECHNOLOGY 5

LOOKING AHEAD
Tomorrow's News Today. David Lachenbruch

45 HOW TO IDENTIFY UNMARKED IC’s
Computer board bargains really pay off when you know how.
Kirtland H. Olson and Ann L. Zevnik

50 50 YEARS OF RADIO
Reprinted from 19586, this article tells how radio was 73 years ago.

88 NEWIDEAS
A winning circuit application from our readers.

68 HOBBY CORNER
Easy to build circuit monitors sound level; lets you know if it rises
above or falls below a preset level. Earl (Doc) Savage

STEREO 60 R.E.A.L. SOUND LAB TESTS REALISTIC RECEIVER

Realistic model STA-2200 rates Very Good. Len Feldman

63 WHAT'S IMPORTANT IN TURNTABLE DESIGN
A look at the factors in turntable design that affect how your
records wear and play. Len Feldman

VIDEO 74 JACK DARR’S SERVICE CLINIC

Christmas-tree pattern reveals itself again. Jack Darr

74 SERVICE QUESTIONS AND ANSWERS
R-E’s Service Editor solves technician problems.

RADIO 72 COMMUNICATION CORNER

Recording tells all about shortwave listening plus a tri-band
monitor antenna. Herb Friedman

EQUIPMENT 2
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PANASONIC RF-2800 PORTABLE MULTIBAND RADIO
RADIO SHACK SYSTEM SEVEN STEREO
B & K E-200D RF SIGNAL GENERATOR

ON THE COVER

The radio-controlled R2-D2™
robot toy manufactured by Ken-
ner Products contains two PC
boards, 3 motors, a 3-cell bat-
tery pack and even a speaker,
but it has nowhere near the
capability of a true android. To
find out what a household an-
droid would require and how
you can go about designing
your own, turn to page 37.

TM-Trademark of Twentieth Century-Fox
Film Corp. Character: Copyright 1977, Twen-
tieth Century-Fox Film Corp.

IDENTIFYING UNMARKED IC’s can be a real
headache unless you know how to go about it.
The full story starts on page 45.

THIS INEXPENSIVE SATELLITE ANTENNA
makes backyard reception of satellite TV

broadcasts a reality. If you're interested in
building an inexpensive earth station, turn to
page 55.
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JUST WRAP TOOL WITH ONE 50 FT. ROLL OF WIRE

COLOR PART NO. U.S. LIST PRICE
BLUE JW1B $14.95
WHITE JW-1w 14.95
YELLOW TW-1-Y 14.95
RED JW-1R 14.95
REPLACEMENT ROLL OF WIRE 50 FT.
BLUE R-JW-B $ 298
WHITE RJW W 2.98
YELLOW RJW-Y 2.98
RED RJW-R 2.98
JUST WRAP-UNWRAPPING TOOL
l JUW 1 $ 3.49

# RADIO-ELECTRONICS

JUST <

e AWG 30 Wire

® .025” Square Posts

@ Daisy Chain or Point To Point

e No Stnpping or Sh'tting Required
.JUST WRAP

@ Built In Cut Oﬁ‘

® Easy Loading of Wire

e Available Wire Colors:

ol
N
\

o .

P

™

D) wee
WRAPPING
TOOL

Blue, White, Red & Yellow

U.S.A. FOREIGN
PATENTS PENDING

<

OK MACHINE & TOOL CORPORATION 3455 CONNER ST,
BRONX, N.Y. 10475 (212) 994-6600/TELEX 125091

*MINIMUM BILLING $ 25.00/ADD SHIPPING CHARGE $ 2.00/NEW YORK CITY/STATE RESIDENTS ADD APPLICABLE TAX. _I 1
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Earth-station bonanza: The direct satellite-to-home
market is expected to open up wide as a result of the latest
FCC action—uvirtual “deregulation” of receive-only earth
stations. This followed by two months the Commission's
decision to “routinely’” grant such applications (Radio-
Electronics, November 1979). Under the new ruling, an
earth station may now be built without any license and
without the necessity for frequency coordination. This
opens the way for the use of dishes smaller than 4.5 meters,
which generally has been the minimum size the FCC would
approve. It also means cheaper and faster installations.

Sidney Topol, chairman and president of Scientific-
Atlanta, hailed the decision as opening the way to thou-
sands of home receiving stations. The FCC proposed that
operators who want the anti-interference protection of fre-
quency coordination should be able to use a “self-licens-
ing"’ procedure by simply notifying the Commission of their
intention to build the station following frequency coordina-
tion—but amateurs aren’t expected to follow that proce-
dure. This doesn’'t mean that privately owned programs are
now free to all. The Commission noted that copyright stat-
utes and the Crime Control Act are adequate to take care
of this problem, along with scrambling. The last-named is
now being explored by cormpanies which provide program-
ming for pay cable.

Victory for tapists: A tapist, in my lexicon, is someone
who tapes TV programs off the air (‘“taper” sounds too
much like some kind of South American animal). Anyway,
tapists won an important victory in Los Angeles District
Court when Judge Warren Ferguson ruled that the home
videotaping of copyrighted television programs for person-
al use is completely legal. In the suit brought by MCA and
Walt Disney Studios against Sony and others, the judge
ruled flatly: “Non-commercial home-use recording of mate-
rial broadcast over public airwaves does not constitute
copyright infringement.” He specifically said his ruling
didn't apply to pay TV, cable TV, tape-swapping or home
duplication of copyright tapes because these weren’t
included in the suit.

High-resolution home TV: Have you often wondered
why somebody hasn’t developed a compatible television
broadcast system with double the number of lines of
today's TV to make possible high-resolution television for
those who want it? Well, so have |I. And we can stop won-
dering right now. Because such a system is under develop-
ment. By the Japanese, of course—and anything they do
must be taken seriously. It's too early to say much about it,
but watch this space. With the development of giant-screen
projection, and eventually electroluminescent TV displays,
this is bound to be one of the hottest topics of the 1980's—
not only in Japan, but in North America and Europe.
Remember where you read this first.

Videodisc progress: The optical videodisc is gaining
new adherents in Japan. Sony and Philips have agreed to
cross-license videodisc and videotape developments, giv-
ing Sony access to Philips’ patents on the optical disc sys-
tem. Sony has already built, and is demonstrating, an opti-
cal system compatible with the Philips/MCA technique.

Sharp of Japan has taken out a license to build a Philips-
type disc player. And at the Japan Electronics Show, Sanyo
and Toshiba also displayed optical disc systems. But all of
this doesn’t necessarily mean the optical technique will
sweep the videodisc field. Toshiba is a licensee of the RCA
capacitance disc system and has demonstrated an RCA-
compatible machine. Sanyo is a licensee of the Telefunken-
Decca TED mechanical system. Sony has also signed a
cross-licensing pact with Matsushita and JVC covering vid-
eodisc developments. Matsushita has developed the Visc-
O-Pac mechanical system and JVC developed a capaci-
tance system. What this means is that the Japanese are
keeping all their options open as they await a governmental
ruling on videodisc standards. There are some who feel
that the optical system will get the go-ahead as an institu-
tional-industrial-educational and advanced consumer sys-
tem, and a simpler technique will be designated for the
mass market.

Heath joins Zenith: Zenith, one of America’s “Big Two”
television set manufacturers, is entering the small comput-
er and consumer kit field through its recent purchase of the
Heath Company. As soon as the merger was consum-
maled, Zenith established a Data Systems Division,
charged with developing Zenith-brand microcomputer
products and systems in the small computer field for
homes and businesses. The Zenith line will be marketed
through Zenith dealers, retail computer stores and through
Heath Electronic Centers and the Heath catalog. Of course,
the entire Heath line will be continued and augmented
under its new ownership.

Zenith has already been in the computer component field
through manufacture of color monitors for Texas Instru-
ments’ new small computer. Other consumer electronics
makers are eyeing computers, too. RCA’s Solid-State Divi-
sion has been manufacturing small computers for two
years. GTE Sylvania will market the Mattel Intellivision vid-
eo game, which is convertible to a computer. Magnavox's
Odyssey line, now equipped with alphanumeric keyboard,
is beginning to look suspiciously like a series of products
that can easily be converted to a computer.

FCC on videoplayers: The FCC has modified its policy
on interference so as not to discourage the growing home
video field. The Commission has proposed to make it easier
for manufacturers to comply with interference rules for vid-
eocassette recorders and videodisc players. It proposes to
eliminate the necessity for FCC testing of such products,
and to permit a fairly large increase in RF radiation from
them. This, says Commission staffers, is a calculated deci-
sion. One member put it this way: “We now feel we have the
responsibility to protect the neighbors of people using
these devices, but not reception within the same resi-
dence.”

This is the same rationale that lead to the FCC's adoption
of a rule permitting the use of stand-alone RF modulators
as intermediaries between home computers and TV sets
(Radio-Electronics, December 1979). R-E

DAVE LACHENBRUCH
CONTRIBUTING EDITOR
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rost digital multimeters.

When you're looking for genuine
value in a low-cost DMM you have a
lot more to consider than price. You
need information about ruggedness,
reliability and ease of operation.
Accuracy is important. And so are
special measurement capabilities. But
above all, you must consider the
source, and that company’s reputation
for service and support.

Fact is, as electronics become more
a part of our daily lives, dozens of new
manufacturers are rushing to market
their “new” DMM’s. In theory, this is
healthy; but in practice, crowding is
confusion.

To help you deal with this flood of
new products, here are some facts you
should know about low-cost DMM’s.

The economics of endurance.

Even the least expensive DMM
isn't disposable. Accidents happen, and
test instruments should be built
to take the abuses of life as we
live it.

Look fora DMM with a
low parts count for reliability,
and rugged internal construc-
tion protected by a high-impact
shell. Make sure the unit meets
severe military tests for shock
and vibration.

Another feature to check out
is protection against overloading,
whether from unexpected inputs,

_transients, or human errors.
: Just for the record, all Fluke
low-cost DMM’s meet or exceed
miilitary specs, and feature extensive
owverload protection.

T'he importance of being honest.

Just because a multimeter is
digital doesn’t mean it's automatically
more accurate than a VOM — even
though the LCD might give you that
impression. The benchmark for
accuracy in DMM’s is basic de
accuracy. The specs will list it as a
percentage of the reading for various dc
voltage ranges.

Of course accuracy is more critical
in some applications than others, and
increasing precision and resolution in a
IDMM usually means increasing price.
In the Fluke line, you can choose a
model with a basic accuracy of 0.25%
(the 8022A), others rated at 0.1%, or the
reew 8050A bench/portable at 0.03%.

Special measurements:
getting more from your DMM.
Actually, for all the variations in
size, shape and semantics, most
IDMMs perform five basic measure-
mnents; ac and de voltage and current,
aund resistance. Prices vary according
two thenumber of ranges and functions
a DMM delivers.

%

impedances with direct readouts in dBm;

& ; <0
& = L A e
00\‘(‘ I,-_C‘\ S ¥ \{‘7‘- ;\L'_\:_:w ,,-_\\\\L \'E'Qi'.( Q\‘*‘\ \5%&,’6
o & o o i & Ot i

3 BO22A 6 24 3 025% Basic six-function DMM; lowest-priced $129
; 8020A 7 26 3% 0.1% X  High accuracy ; pioneer in conductance; $169
g == i exclusive two vear warranty.
i 8024A 9 26 3% 0.1% X Direct temperature readings; continuity/ Available
z input level detector with selectable 500N
] LY ! L. Fil- audible signal; peak hold capability.
5 8010A 7 a1 3% 0.1% X True RMS; extra 10A range. £239
£ B012A 7 31 3% 0.1% X True RMS; two extra low resistance $299
£ & ranges.
g B050A 9 39 4% 0.03% X True RMS; selectable reference $329
S

offset feature.

The Fluke line includes DMM’s
with from 24 to 39 ranges, 3'2 and
4Y4-digit resolution, and some unique
functions you won’t find in any other
DMM. Additional measurement
capabilities like temperature, dB,
conductance and circuit level
detection.

If your work involves temperature
measurements, the new 8024A delivers
direct temperature readings via any
K-type thermocouple. This is
especially useful in testing
component heat rise and
checking refrigeration systems.

Another talented instru-
ment is our new 8050A
bench/portable. The micro-
processor-based 8050A features
a self-calculating dB mode in
which dBm readings are

displayed automatic-

ally referenced to one

of 16 selectable
impedance ranges — a
real timesaver when
servicing audio equipment.

And of course no discussion of
DMM’s is complete without
considering conductance — a Fluke
exclusive featured on five of our
low-cost DMM’s — which allows you
to make accurate resistance
measurements to 100,000 Megohms.
You can’t do that with any ordinary
multimeter, but it’s a must for checking
leakage in capacitors and measuring
transistor gain.

A handful of efficiency.

When every minute
matters, your schedule
is tight and so is your
work space, you
need a portable
DMM that’s
fast and —
easy to

our handheld
DMM’s with color-coded
in-line pushbuttons for

true one-hand operation:
no need to hang onto the
meter with one hand while twisting a

rotary dial with the other.

But there’s more to convenience
than fingertip control. The 8024A, for
example, is also designed to function as
an instant continuity tester, with a
selectable audio tone to indicate shorts
or opens. It also has a peak hold
feature to capture transients.

A word about warranties.

Last but not least, look closely at
the company that manufactures a
low-cost DMM. Their service is just as
important as their product. Look for
no-nonsense warranties, a large family
of accessories, an established network
of service centers and technical experts
you can rely on.

That’s how you'll recognize a
knowledgeable supplier of low-cost
DMM’s, a company with experience,
resources and a commitment to
leadership in the industry.

Incidentally, you'll find it all
at Fluke.

Look for more facts from Fluke in
future issues of this publication. Or call
toll free 800-426-0361; use the coupon
below; or contact your Fluke stocking
distributor, sales office or representative.

IFLUKE]

®

IN THE 1.5, AND NON-
EUROPEAN COUNTRIES:
John Fluke Mfg. Co., Inc.
PO. Box 43210 MS=2H
Mountlake Terrace, WA 98043
(206) 774-2481 (013) 673 973
Telex: 32-0013 Telex: 52237
[] Please send the facts on Fluke
low-cost DMM's—specifications, applications
information, and selection considerations.

IN EUROPE:

Fluke (Holland) B.V.

P.O. Box 5053, 5004 EB
Tilburg, The Netherlands

: [] Please have a salesman call.
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Microcomputers are here!
Get in onthe ground floor with
NRF’s new “at home” training

in computer technology.

Only NRI Gives You “Hands-on” Experience as You Build Your Own
Designed-for-learning Microcomputer
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The microprocessor, that amaz-
ing little chip which shrinks electronic
circuitry to microscopic size, has
changed the world of the computer
with dramatic speed. Now, big-
performance computers are here in
compact sizes...priced to make them
practical for thousands of medium and
small businesses, even homeowners
and hobbyists.

Microcomputers are already
being put to work on jobs like inven-

tory control, payrolls, cost analysis, bill-

ing, and more. In homes, they're able
to handle budgets and tax records,
control environmental systems, index
recipes, even play sophisticated games.
And hobbyists across the country are
expanding the state of the art while
developing their own programs.

Become a Part of This
Incredible World ...
Learn at Home
in Your Spare Time

NRI can give you the training
and background you need for this ex-
citing new science. Microcomputers re-
quire a new discipline, a broader view-
point...the ability to think in both
hardware and software terms. And
NRI’s new course in computer tech-
nology is geared to bridge the gap.

You get a firm foundation of
digital theory while you get

practical, “hands-on” experience
working with the NRI Discovery
Lab,® assembling test instruments
you keep, and even building your
own fully-functional microcomputer.
Best of all, you do it at your own
convenience. You learn at home with
clearly written, “bite-size” lessons that
carry you through the course in logical
progression. There's no need to go to
night school or quit your job...you
progress at the pace that's most com-
fortable to you, backed by your per-
sonal NRI instructor and individual
counseling whenever you want it.

Assemble an Advanced
Microcomputer with
Exclusive Designed-for-
Learning Features

Only NRI trains you with a mi-
crocomputer that's specifically designed
to teach you important principles as
you build it. This state-of-the-art unit
performs every function of comparable
commercial units, has capabilities well
beyond many. But each step of con-
struction provides specific training,
reinforces theory to make it come
alive. And once you've finished,
your microcomputer is ready to go
to work for you. Or you can even sell
it commercially.

You also assemble professional
test instruments for use in your train-
ing. You get your own CMOS digital
frequency counter and transistorized
volt-ohm meter to keep and use in
diagnosing problems and servicing
computers. Together with up-to-the-
minute lessons and NRI's 60-plus years
of home study experience, you get the
most in training and value.

Other Courses
in Today’s Electronics

Even the servicing of home
entertainment equipment has taken
quantum jumps forward. NRI keeps
you right up with the latest, with train-
ing in stereo, video tape and disc
players, and the latest TVs. You even
build your own 25" diagonal color TV,
the only one complete with built-in
digital clock, varactor tuning, and
computer control that lets you program
an entire evening's entertainment. In
our complete communications course,
you learn to service two-way radio,
microwave transmitters, radar, AM and
FM transmitters, CB radiv, paging
equipment, and more. And you build
your own 2-meter transceiver or 40-
channel CB while you learn.

Free 100-Page Catalog
No Salesman Will Call

Send the postage-paid card
today for your personal copy of the NRI
electronics course catalog, It shows all
the equipment, training kits, and
complete lesson plans for these and
many other courses. There’s no obliga-
tion of any kind and no salesman will
ever bother you. Find out how you can
learn new skills, keep up with technol-
ogy, advance your future with training
for new opportunities. Get in on the
ground floor now! If card has been
removed, write to:

NRI Schools
McGraw-Hill Continuing

Education Center
J‘ 3939 Wisconsin Ave.
Washington, D.C. 20016
Hall

0861 AHVYNNYI
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editorial

A New Decade

The decade of the 70’s has come to a close, and the decade of the 80’s has
begun. The new electronics decade, however, is already under way and is going
full blast. To get a feel for the latest technology and what the 80’s will hold in
store for us, let’s glance at some of the happenings and some of the terms and
acronyms that are presently being used in the semiconductor industry—the
foundation upon which tomorrow’s electronics industry is built.

Do you remember when C-MOS (complementary-MOS) was the greatest
thing to happen since the invention of the light bulb? Now there’s also n-MOS
(N-channel MOS). This logic family has several different names, depending on
who is doing the manufacturing. They include HMOS, X-MOS and S-MOS.
The HMOS (high-performance n-MOS) family also has a sister (brother?)
called HMOS II. On top of this, Advanced Micro Devices has a scaled-down
MOS process called PolyPlanar. How about a P?C-MOS which is a double-
polysilicon process! Other logic families around include ISL (Injection Schott-
ky Logic), STL (Schottky Transistor Logic), Isoplanar-S, and even BEST
(Base-Emitter Self-Aligned Technology), Manufacturers even mix technolo-
gies within the same IC. Matshushita has an IC that combines p-channel MOS
with I?’L and ion-implanted NPN transistors. One last one; we’ve all heard
about MOSFET's, but how about a MESFET (Metal Semiconductor Field
Effect Transistor).

Where is all this technology leading us? Not long ago, the jump from 4K to
16K RAM’s opened many new doors. Today, semiconductor manufacturers
have introduced 64K RAM’s. Bubble memories were introduced in the 70’s
with a capacity of 256K. Two bubble memory devices were introduced in 1978,
each with a capacity of 1 megabit. Now manufacturers are talking of 8-megabit
capacities per device within the next few years.

Microprocessors have also come a long way. From the original 4004, through
the 8008, 8080 and Z-80, we now have the Z-8000. It is a 16-bit processor that
has many 32-bit attributes. In other words, it behaves like a 32-bit processor in
many ways. There are also the 68000 and NS16000, both 16-bit processors.
Many, many processors have been introduced, and if I were to list them, they
would fill several more paragraphs. One introduction however, cannot go with-
out mention, the analog microprocessor. Intel’s 2920 is a digital microprocessor
that includes D/A and A/D converters on the input and output ports. It’s a
digital processor that connects to analog signals.

Remember SSI (Small Scale Integration) and MSI (Medium Scale Integra-
tion)? We're now working with LSI (Large Scale Integeration) but the push is
on for VLSI (Very Large Scale Integration). Oh well, I remember working
with RTL (Resistor Transistor Logic) and DTL (Diode Transistor Logic). |
wonder what we'll be using in 19907
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NEW PRODUCTS

The Protectors

The two products shown below are the latest in Space-Age Electronic
Home Security. Do you know which one is right for you?

The GE Zonar Burglar Alarm is a Superior
Fail-5afe unit that has an invisible ultra-

sonic beam to detect intruders.

The two new products shown in this ad are
the latest in space-age electronics. The Zonar
Burglar Alarm compares with similar burglar a-
larms selling for $200 or more. The Micro FM
Wireless Mike, the worlds smallest wireless mi-
crophone, represents new technology in the
field of FM Radio-Electronics.

We bought both of these products from
the manufacturers and tested them under every
possible condition. The following are the results
of our experiments with both the Zonar Burglar
Alarm and the Micro FM Wireless Mike. Please
read on. The results may surprise you!

THE GE ZONAR BURGLAR ALARM

The new GE Zonar Burglar Alarm sounds a
loud (85db) alarm — so loud that it can cause
pain — and scare away intruders that cross the
invisible ultrasonic beam.

The Zonar Burglar Alarm reguires no instal-
lation and it is portable, so you can place it any-
where in your home. Operating the Zonar is as
easy as turning on your television. To arm the
unit, you simply press the On Instant or On De-
lay button. You now have 35 seconds to leave
your home. When you return, you enter and you
have 10 seconds to press in your secret code
numbers. This will disarm your unit. The person-
alyzed code numbers for alarm shut-off means
that only you or your family knows the code to
disarm the alarm.

The Zonar Burglar Alarm looks like a hand-
some piece of furniture and its small unobtru-
sive design helps to make it less noticable. It
measures cnly 7' X 4" X 3" and weighs less
than two pounds. To help protect your home or
office, it comes with warning decals for windows
or doors that state, **WARNING Protected by
Electronic Surveillance Equipment’’, to help
deter potential burglars.

The GE Zonar Burglar Alarm is battery oper-
ated, so even if a burglar cuts off your power,
the unit will still be operational to alert you and
your neighbors.

The GE Zonar Burglar Alarm comes with

complete instructions and a One-Year limited
warranty backed by General Electric. Should
your unit ever malfunction, you may drop it off
at any authorized General Electric Dealer or you
may use GE's convenient service-by-mail center

To order your unit for a 30-day test, simp-
ly send your check for $69.95 plus $2 50 post-
age and handling to Chandler's, One Chandler
Plaza, Chantilly, Virginia 22021 (Virginia res-
idents please add 4% sales tax.) Credit Card
Buyers may call our 24-hour Toll-Free number
below.

THE MICRO FM WIRELESS MIKE

The micro FM Wireless Mike is a miniature
microphone that picks up your voice and trans-
mits it through any standard FM radio.

The new Micro FM Wireless Mike measures
only 1%" X %" and weighs less than one ounce
We found that the superior electronic compo-
nents put into the microphone surpass anything
else on the market. It has a transmitting range of
over 300 feet (the length of a football field) and
its exceptional fidelity gives you clear reception
with practically no interference. Unlike citizen
band radios, which operate in the 27 to 29
Megahertz range, the Micro FM Wireless Mike
uses the 88 to 108 Megahertz range, giving
you the freedom to operate from your car radio,
portable radio or home stereo.

BUT WAIT, THERE'S MUCH MORE. The
Micro FM Wireless Mike is capable of more than
just being a remote mike. It can be used as an
intercom in both your home and office. For ex-
ample, if you are in the garage and your wife or
children are in the upstairs bedroom, you can
turn on the mike and use it just like an intercom.
Secondly, itis small and can be clipped to your
jacket while in meetings or during a speech in
your conference room or office. The Micro FM
Wireless Mike is FCC approved for use in homes,
apartments, offices or factories.

Finally, it's inexpensive — only $29.95
complete with 27" flexible antenna, carrying
case, operating instructions and a fresh 1.3 volt

MICRO
IRILESS

NICROPRONE
Mol WW IR)

The Micro FM Wireless Mike has a range of
over 300 ft. and transmits through any
standard FM Radio.

mercury battery (which can be replaced at any
hearing aid or radio-electronics store}.

Your Micro Mike comes with a 90 day limited
warranty backed by two substantial companies.
Should a malfunction ever occur, there’'s a com-
plete service-by-mail center as close as your
postman.

The Micro FM Wireless Mike can be ordered
by calling our 24-hour toll-free number below or
by sending your check for $29.95 for one or
$58.00 for two. Please add $1.25 each for post-
age and handling and Virginia residents add 4%
sales tax

OUR OPINION

We are convinced that both of these new
products are superior in value and quality

The Micro FM Wireless Mike and the GE
Zonar Burglar Alarm are backed by two substan-
tial American companies. MLI Industries and Gen-
eral Electric both have years of experience in
manufacturing and design leadership. Chand-
ler's is one of America's innovative companies
specializing in bringing the American public new
and unigue products — additional assurance
that your prudent investment is well secured.

With any Chandler's product, you may re-
turn it within 30 days for a full, courteous and
prompt refund with positively no questions asked
and we even refund our postage and handling
charge. There's no risk when you can own the
best. Order one or both of our remarkable new
products, at no obligation today.

Chandler’s

Innovative Products
Dept. ZZ One Chandler Plaza, Box 137
Chantilly, Virginia 22021 (703) 631-2024
CALL TOLL-FREE....800-638-1287
In Maryland Call. .... 800-492-1275
ASK FOR OPERATOR #1091
Chandlers, Inc., 1979

0861 AHYNNYI
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Second satellite seminar
scheduled for Miami

Following the highly successful satellite
seminar held at Oklahoma City last August,
a second one will be held in Miami, Febru-
ary 5, 6, and 7. The three-day program will
include more than two dozen technology
lecture sessions by three authorities on
satellite technology, as well as special ses-
sions on marketing and selling low-cost
satellite terminals.

The cost of the three-day seminar is
$150. Pre-registration is mandatory. Be-
cause a large number had to be turned
away at Oklahoma City, where 506 at-
tended, facilities for a thousand or more
are being obtained at Miami. Full informa-
tion is available from Satellite Television
Technology, P.O. Box G., Arcadia, OK
(phone 405-396-2574).

Olympic ski communications to get
power from the sun

The 1980 Winter Qlympics command
post (Lake Placid, NY) and the top of 4,867-
foot Whiteface Mountain, on which the ski
events take place, will be linked by a com-
munications system powered in part by 20
photovoltaic solar panels. Each of these
panels consists of 36 three-inch single-
crystal silicon cells in a weatherproof as-
sembly. Power output of each panel aver-
ages 1.2 amperes at 16.2 volts (approxi-
mately 20 watts of peak power).

There will be two primary links and one
standby system for communication be-
tween the peak of Whiteface Mountain and
the base camp below. The first, a wired sys-
tem, consists of 12 semi-portable tele-
phones between the peak and base of the
mountain. The second system, which acts
as an intercom, uses a dozen fixed-position
telephones. The standby system works
with a General Electric UHF radio.

All the systems can be powered by the
group of 20 large panels. Eight panels of an
18-panel array on the roof of White Moun-
tain Ski Lodge supply 2.4 amperes at 48
volts for the first race communications sys-
tem; the remaining ten can provide 6 am-
peres at 10 volts for the second, electrically
independent intercom setup.

A two-panel array powers the emergency
standby system and charges a bank of
storage cells. Should the regular electric
power fail completely, it will be able to sup-
ply energy for all the communications sys-
tems, as well as the lighting required for the
games, for as long as two hours.

New evaporated recording tape
increases density ten times

A recording tape in which the magnetic
recording layer is evaporated directly onto
the base film surface has a density ten
times that of conventional tape, states its
developer, Matsushita Electric Industrial
Co. This means that a 3-hour tape for

b Hia )

10 PANEL SOLAR ARRAY being installed on the roof of Whiteface Mountain Ski Lodge by Arthur
Rudin (left) of Arco Solar, Inc., and Ronald Stewart of the State University of New York, in a project
coordinated by the Northeast Solar Energy Center of Cambridge, MA. The solar array will provide
power to communications systems for downhill ski events at the 1980 Winter Olympics.

microcassette recorders can be made. The
new tape, called Angrom, was scheduled
for test marketing in Japan this fall. No
plans for export were announced.

In all ordinary tapes (including “metal’
tapes) the magnetic material is mixed with
resins in about a 30:70 ratio. Only 30% of
the surface is actual magnetic material. The
surface of the new tape is 100% magnetic.
Because the adhesive material is not
needed, the coating is thinner—0.3 micron
instead of the usual 3 microns. This re-
duces bulk, making it possible to put a
longer tape in a given cassette. The all-
magnetic surface will record shorter waves,
thus high-frequency response is improved.

The new tape was made possible by
overcoming production problems in con-
nection with applying the coating and se-
curing its adhesion to the film base.

American scientists, German
machine head search for newest
particle

The elusive particle that is believed to
hold all matter together—the whimsically
named gluon—was discovered by a re-
search team headed by University of Wis-
consin physicists Sau Lan Wu, aided by
Georg N. Sobernig, the University of Wis-
consin—Madison reports. The team spent
the last two years at Hamburg, working
with the new electron accelerator (which is
known by its German acronym PETRA), to
observe events following collisions be-
tween high-energy electrons and opposite-
ly charged positrons.

When high-energy electrons and posi-
trons collide they convert all their energy
and mass into an energy bundle called a
virtual photon. From that energy bundle a
quark and an antiquark are produced.
These move apart in opposite directions.
This causes the quark and antiquark to
form a stream of particles in a narrow cone,
called a jet.

One jet is formed from each of the origi-
nal quark and antiquark that are produced
from the virtual photon. If the energies of
the colliding electrons and positrons are
high enough (in this case 15 billion volts
each) then one of the quark jets can radiate
a gluon, which also turns into a jet of parti-
cles.

Using a method devised by Drs. Wu and
Gobernig, the research team developed a
computer program to analyze the data
from the electron-positron annihilations,
and the third jet—evidence for the gluon—
was discovered. “If the 3-jet events we
detected are not from the gluon,” Dr. Wu
told the conference in Geneva, Switzer-
land, last June, at which the information
was first presented, ““then something very

continued on page 16
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Sabtronics NEW Hand-held Digital Multimeters. . .

The only thing that
beats their performance

is their price.

Accurate performance you can rely
on, time after time. That's what
you expect from a quality DMM.
But don't expect to pay as much for

it any more. Because now Sabtronics

brings vou top quality DMMs with
more features and better accuracy
than other comparable units on the
market today. And they cost
surprisingly less!

We cut the price.
Not the quality.

What you get is a precision crafred
unit that features single-chip LSI
logic, laser trimmed resistor
network and a stable band-gap
reference element for better long
term accuracy. Basic DCV
accuracy is 0.1%. The Model
2035A gives you 32 measurement
ranges over 6 functions and the
Model 203 7A an additional two
temperature ranges.

First in features.

First in price.

Both models feature touch-and-
hold capability with the optional
probe — its 50 convenient, you'll
wonder why the expensive models
haven't got it yet! And two-
terminal input for all measurement
functions — this eliminates lead
switching and makes yvour job
easier. The Model 2037A even has
a built-in temperature measuring
circuit with a =50°C to + 150°C
range (-58°F to + 302°F) and is
supplied complete with the sensor

probe. Of course, auto zero,
auto polarity and overload
protection are standard. And
you get 200 hour operation
from a single 9V transistor
battery. A low battery
indicator warns you of the
last 20% of battery life. The
large, crisp LCD readouts
allow easy viewing even
in bright sunlight.
Assembling either kit is
simple with our easy-to-
follow, step-by-step
instructions. And the
built-in calibration
references allow you to
calibrate the unit any
time, any place.

We've even eliminated
dithcult inter-connect
wires. All parts mount on
the PC board. The only wires you

solder are the two battery-snap leads.

Biggest value in small
DMMs

To sell hand-held DMMs with all
these features at such low prices,
we had to sacrifice profits. But we
never sacrificed quality or
performance. We are so sure that
the Model 2035A and 2037A are
the best values available that we
offer a money-back guarantee.
Examine either unit in your own
home for 10 days, and if you are
not convinced that it is the best
value for your money, return it in
its original condition for a prompt

and courteous refund of the
purchase price (less shipping and
handling). Order yours today! Use
the convenient order form or call
us with your Master Charge or
Visa number.

Making Performance Affordable

sabtronics

INTERMNMATIDNAL INC

13426 Floyd Circle M/S 35 - Dallas Texas 75243
Telephone 214 /783-0934

_________________ —

Mail to: Sabtronics International, Inc., 13426 Floyd Circle, M/S 35, Dallas, Tx 75243.
Please send me . . .

BRIEF SPECIFICATIONS:
DC VOLTS; 100V - 1000V, 5 ranges

AC VOLTS: 100V - 1000V, 5 ranges ___ Model 2035A Hand-held Multimater kit(s) @ $74.9588CH. ..+ ... 0o iirriersinne s H

DC CURRENT: 0.1pA - 2A, 5 ranges ____Mode| 2035A Hand-held Multimeter assembled @ $99.95each.........ccooiieevine. S

AC CURRENT. 0.14A - 2A, 5 ranges — Model 2037A Hand-held Multimeter Kit(s) @ $89.95each.. ..., .....cooviaviiiiinns Wi

RIEOHMS; 05 Q2 20Mi 6 ranges S pr{1P50 Totcliand:hold Proba(s) @ $ 19,95 s i) bt o e L L PR BT |

Lo-OHMS: 0.1 - 20M(l, 6 ranges
TEMPERATURE: —-50°C - +150°C
(-58°F - + 302°F), 2 ranges
(Model 2037A only).

Shipping and Handling @ $5.00 per instrument*
Fordelivery in Texas.add5% SalesTax ........c.cooevennns
lenclose [lcheck [ moneyorder [ MasterCharge [ Visa b
(Allow 2-3 weeks clearance time for personal checks). 10% deposit for C.0.D.

| Model 2037 A Hand-held Multimeter assembled @ $11995each..................... 5

Charge my credit card # _ Expiry Date

WEIGHT: 11 oz, (excl. battery) Name_ T TR ey — <
OVERLOAD'PROTECTION: 1000V DC >
or ACpeak all voltage ranges; 250V DG | Street === — 4Bb — =
or ACpeak all Ohms ranges; 2A/ 250V City State = Zip = >
fuse all current ranges. *Continental U.S. only. AK, Hl & PR: $6.00. Canada: $7.50. Foreign: $19.00 Airmail E
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exciting is just around the corner.”

Why is the gluon so important to physi-
cists? Scientists since Einstein have pro-
posed the existence of four forces, electro-
magnetic, gravitational, strong, and weak,
each of which has elementary carriers of
force. The photon is the carrier of force of
electromagnetism and until now it was the
only one known.

The existence of the gluon, the carrier for
the strong force, is encouraging to physi-
cists who are seeking the carriers of the
gravitational and weak forces. It is the hope
of many physicists to eventually combine
all four forces into one grand unified theory
of matter.

Marriage of sound and print
in new audio-visual system

What the manufacturer, Microsonics
Corp, calls a ‘‘totally new dimension in pub-
lishing'" has just been introduced. It con-
sists of a miniature handheld player, called
a ‘“‘Microphonograph” and a 2-inch trans-
parenl record Lhal can be applied direcl lo
a page of a book or to a card designed for
the purpose. The record plays for a minute
and a half.

HOW THE MICROPHONOGRAPH is used. The
device adds sound to the information obtain-
able from a printed book.

The user simply places the Microphono-
graph on the page, locates the record and
presses the “play’”’ button. Instantly he has
his own multimedia system, combining pic-
tures, print and sound.

The system would seem especially valu-
able in the language field, giving even a
home student practically the services of a
native-speaking teacher. In other subjects
the added sound can make a dry text come

alive, with the author's voice commenting
on the texts (in historical or biographical
works, often with the voice of the subject).
Special formats for combining sight and
sound in training courses are already being
produced by several firms.

In the card format, one side can display
photos, maps or diagrams that will comple-
ment information on the record, and the
back can carry additional information or
instructions. The system can even be
adapted to existing printed material, mak-
ing it one of the least expensive of audio-
visual systems.

The system—Microphonograph and re-
cords—is priced from $20 up, depending
on the choice of hardware and quality and
quantity of software. Updating or extending
is easy, simply by adding new microrecords
and cards.

Lights three times as good are
forecast for year 2000

A research study just conducted by
Westinghouse Electric scientists concludes
that—while electric costs will triple by the
year 2000—improvements in lighting will
mean that the lighting part of the average
user’s bill will rise only slightly.

High-intensity mercury vapor, metal hal-
ide and high-pressure sodium vapor dis-
charge lamps—already in use in industry—
will make great energy savings in residen-
tial lighting. Up to 150-175 lumens per watt
is attainable with such lamps, the Westing-
house scientists predict. (Standard bulbs in
use today have an efficiency of only 15-20
lumens per watt—a 100-watt bulb is rated
at 1710 lumens.)

The average homeowner, the study
found, pays $57 per year, or 27 percent of
his total electric bill, for lighting. By the year
2000, this should decrease to about 8 per-
cent. But—the new light bulbs will cost
more, maybe $5 to $15 each. The cost of
lighting will have to be calculated on the
price of the bulb together with the amount
of light it will give in its useful lifetime.

The fluorescent lamp—already at least
four times as efficient as the tungsten
bulb—will take over in the home, through
color improvement and new design. Al-
ready screw-in types are being made to use
in existing incandescent fittings.

Further new developments are pre-
dicted: Lighting will be used for home secu-
rity; proximity sensors installed around the
perimeter of a residence and activated by
an intruder will turn on the inside lighting.
New products will improve perception, re-
duce eyestrain and satisfy specific health
requirements. Special lighting will be intro-
duced for older people. A major area of
research will be devoted to the psychologi-
cal, behavioral and physiological effects of
lighting on people.

Students do original research in
summer training session

A near-unique type of industrial *'student
training’’ program is being cosponsored by
GTE Laboratories and the National Science
Foundation. Some 40 students, repre-
senting 19 colleges and universities, are
participating in research projects at GTE
facilities.

ALFREDO ARCHILLA, of the University of Puer-
to Rico, working wilh GTE staffer William Hertz
on his “smart telephone” project.

Unlike many ‘student training’’ pro-
grams, this one provides the student with
genuine research and real work. If they suc-
ceed in their tasks, they have the realiza-
tion that they have added to the world’s
knowledge, technology or convenience.

For example, Alfredo Archilla of the Uni-
versity of Puerto Rico at Mayaguez, is
working on a ‘“smart telephone’ that will
not only accept voice commands but will
talk back. '‘Right now" says Mr. Archilla,
“you can tell a telephone to perform a task
in your home (such as turning the oven on
or off) from a remote location by touch
tone. When you ask if it has finished the
job, it also answers in tone. We want it to
answer in words, and my job is to develop
such a program.”

Subscription TV stations now
permitted to proliferate

The FCC voted, in a meeting late in Sep-
tember, to rescind the rule that permitted
only one pay-TV station in a community.

The opposition to subscription television
by broadcasters and movie theaters that
was so marked when pay-TV was first pro-
posed has decreased to only token opposi-
tion, FCC sources reported. It is possible
that the extensive development of cable
television has reduced the relative impor-
tance of over-the-air subscription sys-
tems.

There are at present only six pay-TV sta-
tions on the air. The largest, KBSC, Coro-
na, CA, which serves the Los Angeles
region, has 210,000 subscribers. The oth-
ers are KNXV in Phoenix, AZ; KWHY, Los
Angeles, CA; WQTV, Boston, MA; WWHT,
Newark, NJ, and WXON, Detroit, Ml. R-E




Sabtronics new counter

gives you 600 MHz capability
for only $89.95

This

highly accurate frequency
counter can be yours at the unbe-
lievably low price of $89.95. The
Sabtronics 8610A is your best buy
today in a lab-quality instrument.
We spent our efforts where they
count: applying Sabtronics’ ad-
vanced digital technology in the
design and engineering of a superior
frequency counter — in simple kit
form.

You count your savings:

You spend a little time (and a lot less

BRIEF SPECIFICATIONS

« Frequency Range: 10 Hz to 600
MHz guaranteed (5 Hz to 750 MHz ty-
pical). - Sensitivity: << 10 mV RMS,
10 Hz to 100 MHz, prescaler mode;
50 mV RMS, 100 MHz to 450 MHz; 70
mV RMS, 450 MHz to 600 MHz « Im-
pedance: 1 M2, 10 MHz & 100 MHz
range; 500, 600 MHz . Temperature
Stability: 0.1 ppm/°C - Gate Time:
Switch-selectable, 0.1 sec., 1 sec.,
10 sec. - Ageing Rate: = +5 ppmlyr
- Accuracy: 1 ppm +1 digit. « Input
Protection: 150 V RMS, 5 Hz to 10
kHz; 90 V RMS, 10 kHz to 2 MHz; 30
V RMS, 2 MHz to 100 MHz; 10 .V
RMS, 100 MHz to 750 MHz. - Power
Requirement: Battery-operated, 4.5
to 6.5 VDC @ 300 mA. External
power supply, 7.5 to 9 VDC @ 300
mA - Size: 8"W x 6.5”D x 3"H (203 x
165 x 76 mm) - Weight: Without bat-
teries, 1.2 Ibs. (0.54 kg).

money!) for a compact bench-por-
table counter that measures up to
600MHz (typically even higher).
Measures up on every count:

It has what you want. Guaranteed
from 10Hz to 600MHz in three
ranges (typically 5SHz to 750MHz).
Sensitivity that holds well over the
entire range. Selectable gate time for
optimum resolution: 0.1, 1, or 10
seconds. With a stability of 0.1
ppm/°C. And the guaranteed fre-
quency range has a measurement ac-
curacy of 1 ppm + 1 digit
-0.0001%.

Highly accurate time base and excel-
lent ageing rate. 8-digit LED display
with automatic decimal point place-
ment, leading zero suppression and
overflow indicator.

Pleasesendme
Frequency Counter Kits @ $89.95 ea.

Shipping & handling, per kit, $6.00*

Texas residents add 5% sales tax

Total enclosed

Charge: [0 Visa [0 Master Charge,
Account No.

To: Sabtronics International, Inc. 13426 Floyd Cr.,M/S 35.Dallas, TX 75243 USA
Model 8610A

Start counting the day you receive
It: You can assemble your 8610A in
an evening with our easy-to-follow,
step-by-step instruction manual.

Count on satisfaction: Keep our kit
for 10 days’ free trial examination.
If you're not completely satisfied
for any reason whatsoever, simply
return it unassembled for a prompt
and courteous refund of your pur-
chase price.

Making Performance Affordable

INTERNATIONAL INC a

13426 Floyd Circle M/S 35 Dallas, Texas 75243
Telephone 214/783-0994

| enclose [ check (] money order. (For faster delivery, send cashier's check or money
order. Please allow time for personal checks to clear bank.)

Exp.Date _ S

Name
Address
City

—— e ———

*US only. Ganadaz_ﬁis_o.;oreign. aIi-TnaII, $21.00.

u———————————————J
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If you have put oft
learning more
electronics for any
of these reasons,
act now!

I don’t have the time.

High school was hard for me and
electronics sounds like it may be
hard to learn.

I can’t afford any more education.

I have a family now.

I’'m here. You’re there. I’ve never
3 learned that way before. 'm not
: sure it will work for me.

§ Read the opposite page and see how you can get started today!



Be honest with yourself. Are
the reasons really excuses? You
already know enough about
electronics to be interested in
reading this magazine. So why
not learn more? If you need
encouragement, read on and
see how excuses can be turned
into results.

You don’t have the time. Be realistic.
All you have in life is a period of time.
Useit. Try to know more tomorrow
than you do today. That’s the proven
way to success. CIE studies require just
about 12 hours of your time a week, two
hours a day. You probably do have the
time.

Electronics sounds like it may be hard
to learn. You already know something
about electronics or you wouldn’t be
reading this. Now, build on that. CIE
Auto-Programmed ® Lessons help you
learn. Topics are presented in simple,
logical sequence. All text is clear and
concise for quick, easy understanding.
You learn step by step, at your own
pace. No classes to attend. Nobody
pressures you. You can learn.

You can’t afford any more education.
Actually, you can’t afford NOT to
gain the skills that can put you ahead of
the others. You know what inflation is
doing to you now. Education—learning
a skill—is an inflation-fighter that can
be yours. If you are not able to pay full
tuition now, CIF will lend you funds on
a monthly payment plan.

You have a family now. All the more
reason why you have the responsibility
to advance yourself. For the sake of
your family. Do you want them to have
what you had or have more than you
had? The choice is yours. Electronics is
a rewarding career choice. CIE can help
you to get started on that career.

You’re there. We’re here. How does
CIE help you learn? First, we want you
to succeed. You may study at home, but
you are not alone. When you have a
question about a lesson, a postage
stamp gets you your answer fast. You
may find this even better than having a
classroom teacher. CIE understands
people need to learn at their own pace.
‘When CIE receives your completed
lesson before noon any day of the week,
it will be graded and mailed back the
same day with appropriate instructional
help. Your satisfaction with your
progress comes by return mail. That’s
how CIE helps you learn.

NOW, IF YOU AGREE CIE
TRAINING CAN WORK
FOR YOU, HOW ELSE
CAN CIE HELP YOU?

Cleveland Institute of Electronics is the
largest independent home study school
in the world that specializes exclusively
in electronics, Although “big” does not
always mean *‘best]’ it is evidence that
CIE is a strong, successful institution
with the people and resources to help
you succeed.

Step- hy-step learning includes

““hands-on’’ training.

The kind of professaonal you want to be
needs more than theory. That’s why
some of our courses include the
Personal Training Laboratory, which
helps you put lesson theory into actual
practice. Other courses train you to use
tools of the trade such as a SMHz
triggered-sweep, solid-state oscilloscope
you build yourself—and use to practice
troubleshooting. Or a beauty of a
19-inch diagonal Zenith solid-state color
TV you use to perform actual service
operations.

Pattern simulated

Your FCC License can impress
employers.

For some electronics jobs, you must
have your FCC License. For others,
employers usually consider it a mark in
your favor. Either way, your License is
government-certified proof of your
knowledge and skills. More than half
of CIE’s courses prepare you to pass
this exam. Surveys show that some
80% of CIE graduates who take the
exam are successful.

1ClI

Cleveland Institute
of Electronics, Inc.

Find out more!

Today. Now.

There’s a card with this ad. Fill it in
and return. If some other ambitious
person has already removed it, use the
coupon.

You'll get a copy of CIE’s free
school catalog, along with a complete
package of personal home study
information.

For your convenience, we’ll try to
arrange for a CIE representative to
contact you to answer any questions
you may have.

If you are serious about a rewarding
career, about learning electronics or
building on your present skills, your
best bet is to go with the electronics
specialists—CIE. Mail the card or

coupon today or write CIE (please
mention the name and date of this
magazine), 1776 East 17th Street,
Cleveland, Ohio 44114.

This could be the best decision
you've made all year.

‘“If you’re going to learn
electronics, you might as well
learn it right?’

John Cunningham
Senior Technical Director |

Print Name

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

[J YES...I want to learn from the specialists in electronics—CIE. Send me my FREE
CIE school catalog plus my FREE package of home study information.

RE-T9

Address

Apt.

City

State

Zip

MAIL TODAY!

Age Phone (area code)

Check box for G.I. Bill bulletin on Educational Benefits: [] Veteran

[J Active Duty
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N RADIO-ELECTRONICS

HEART RATE

I am a physician, currently in my fourth
year of surgical residency. In addition, |
hold a Masters Degree in Electrical Engi-
neering. Because of my background, | am
naturally fascinated by articles in your
magazine relating to medical applications
of electronics. Such an article was Mark C.
Worley's ‘“Heart Rate Monitor” (July 1979
issue). | must, however, take exception with
several points in the author’s description of
the device's operation.

The “heart beat waveform” depicted in
the article correctly shows a typical electro-
cardiogram tracing. This is a recording of
the electrical activity measured between a
pair of electrodes in contact with the skin of
the body. It corresponds to the discharge
and recovery of the electric charge across
the membranes of heart muscle cells,
which initiates contraction of the muscle.

The device, that is described in the arti-
cle is commonly referred to as an optical
plethysmograph (from the Greek plethys-
mos, an enlargement). It measures the min-
ute expansion and contraction of the fin-
gerlip In response to the blood pressure
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pulsations within its arteries. The enclosed
diagram illustrates the relationship of the
heart electrical activity (ECG, or dectrocar-
diogram) and the blood pressure (BP). The
R-wave, or more correctly the QRS com-
plex, is the activity that initiates the con-
traction of the main pumping chambers.
The T-wave is the activity that accompanies
electrical recovery of the charge across the
cell membranes.

The pressure tracing Is characterized by

a sharp rise to peak (systolic) pressure, and
a more gradual falloff to the (diastolic)
pressure before the next contraction. The
“notch” in the curve on its downslope is
caused by the one way valve at the outlet of
the heart snapping shut as the pressure
falls. The delay, d, is a function of the
response time of the muscle to the electri-
cal stimulation, and the propagation delay
of the pressure pulse down the artery.

From this discussion, it can be seen that
prevention of multiple triggering is indeed
necessary. However, Mr. Worley's state-
ment ‘‘triggering on . . . R- and T-waves"
is misleading.

Another inaccuracy contained in the arti-
cle is the reference to the 300 ms (mis-
printed as 300 us) period of trigger lockout
as a Schmitt trigger. A Schmitt trigger is a
circuit that has hysteresis, i.e., a different
threshold for positive-going and negative-
going input changes.

Finally, it must be kept in mind that the
heart rate may rise over 200 beats-per-
minute under stress or after heavy exer-
cise, and that in a young, well trained ath-
lete the resting heart rate may be as low as

“1prefer RCA SK'sbecause

STANLEY J. LYSY

2

ave the abilities:

Ready Availability

Wide Interchangeability
Excellent Identifiability
and High Reliability.

All these add up to
Good Profitability.”

These are the words of Stanley J. Lysy

of Service Plus, Westfield, Massachusetts.



35-40 beats-per-minute. Thus for some ap-
plications, it may be desirable to double
R21 and R22, and readjust R24 to make the
meter range 30-230 beats-per-minute. It is
also necessary to reduce R13 to 22K (trig-
ger lockout period 240 ms) to permit heart
rates over 200 beats-per-minute to regis-
ter. Of course, the meter scale would have
to be redrawn.

In spite of the above criticisms, | enjoyed
the article very much. | am looking forward
to more projects along this line. The use of
electronics and computers in medicine is
rapidly expanding, and | feel that many of
your readers would jump at the chance of
becoming familiar with some of the tech-
nology and principles involved.

EDWARD B. BORDEN, M.D.
Bronx, NY

ETCHANT DISPOSAL

James Temple's “How to Make Your
Own PC Boards' (July 1979 issue) was
interesting and | am looking forward to
future articles.

With regard to disposal of ferric chloride
etchants, the following comments are
based partially on my own experience and
partially on an excellent reference book,
‘“*Printed Circuits Handbook," C.F.
Coombs, Jr., Editor, McGraw-Hill Book
Co., 1967.

Disposal of expended etchants via a
scavenger service is probably the only
method that is both completely safe and
legal in all communities, but scavenger ser-
vices are not likely to be interested in han-
dling individual hobbyists' quantities. Per-
haps an organized group, such as an cleo

tronics club, could find a way to pool their
waste chemicals.

Spent ferric chloride etchant can be
made safer by neutralizing the acid with
sodium carbonate. Sodium carbonate is
sold in grocery stores as ‘“sal soda’ or
“washing soda.” Immediately after the
etchant is expended, pour it into a plastic
container large enough to allow for foam-
ing. Rinse the tray with fresh water and
pour that into the container. Slowly add the
sodium carbonate neutralizer, while stirring
with a wood or plastic utensil, until foaming
ceases.

Disposal of waste. chemicals in public
sewers is forbidden in many communities,
and for valid reasons. In the case of PC
etchants, copper dissolved from the
boards may upset the role of bacteria
required for sewage breakdown and may
destroy plants and fish if it ends up in natu-
ral waters. Small amounts of etchant would
become extremely diluted by the large vol-
ume of water in a public sewer and proba-
bly would do no harm. On the other hand,
hobbyists in rural areas who rely upon a
single-dwelling sewage system (septic
tank) may have cause for concern if they
process a large number of boards.

Direct burial is an inexpensive and fre-
quently used (but not necessarily legal)
method of disposal. A disposal sump can
be made by filling a hole several feet deep
with coarse gravel. Neutralized etchant is
poured into the gravel and washed down
with fresh water to further dilute and dis-
perse the chemicals.
L. SCOTT HOFER
Federal Way, WA
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pEAS INMUC NICS
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=

PLEASE RUSH MY
FREE 1980 CATALOG

name
address
city state____zip
L A, ELECTRONICS, Dept.1- R 1020 u.mm;.mm-cn,.umm_:

An Electronic Service Technician

speaks out for RCA SK’s

To paraphrase Mr. Lysy, one of the ten
winners in RCA's recent SK slogan contest,
RCA SK's are indeed readily available. As for
interchangeability, over 950 SK types replace
over 153,000 domestic and foreign types. Our
new SK numbering system which incorpo-
rates the other leading numbering system
used by ECG* REN and TM makes it easier
than ever for you to identify the right SK
replacement. And of course, SK reliability
means fewer costly call-backs for you.

As Mr. Lysy pointsout, allthese“Abilities” add
up to the most important “Ability” of all . . .

Profitability.

See your RCA SK distributor for all your solid
state replacement needs and ask for your
copy of the new authoritative RCA SK
Replacement Guide, SPG 202X, or send your
request with check or money order for $1.50

to RCA Distributor and Special Products,
P.O. Box 597, Woodbury, N.J. 08096.

*ECG is'atrademark of GTE Sylvania

SK Replacement
Solid State

0861 AHVNNVM

[\
(]



equipment

Panasonic Model RF-2900
Portable Multiband Radio

ONE OF THE MOST ATTRACTIVE MULTIBAND
portable radios on the market is the model RF-
2900 from Panasonic Corporation. While defi-
nitely not of communications quality, it does
perform well for its intended applications.

Housed in an attractive black military-type
case with chrome accents, the radio has a
bright digital fluorescent display that provides
an accuracy of 1 kHz through 30 MHz, and
100 kHz on FM.

The circuit is a double-conversion type for
good selectivity. The frequency ranges are: 525
Hz-1605 kHz and 3.2 Hz-30 MHz (AM/
CW/SSB) and 88 Hz—108 MHz (FM). Power
is supplied by a 120 VAC source or by internal
batteries (six D-cell batteries, which are not
included). A dual-speed main tuning dial han-
dles fine adjustment on all ranges. During bat-
tery operation, the dial lights and frequency
display can be switched off to conserve power.
An integral telescoping whip antenna enhances
the recelver’s portability; and external antenna

CIRCLE 101 ON FREE INFORMATION CARD

terminals are on the back of the case.

An S-meter acts as a tuning aid and often
doubles as a battery tester. An adjustable BFO
(beat-frequency oscillator) control permits the
manual selection of CW (continuous-wave)
pitch or LSB/USB reception.

Front-panel jacks are provided for an exter-

nal speaker (or headphones), a tape recorder
output and an audio input to the receiver
amplifier. In addition, a detachable sun shade
for the frequency display and a carrying strap
are included.

Testing the unit, we found the FM reception
to be entirely adequate. The audio was clean,
and the automatic frequency control was very
effective for drift cancellation. The digital fre-
quency display proved to be quite accurate in
locating stations.

On the AM broadcast band the unit’s selec-
tivity was good. Images were undetectable
through most of the tuning range; display
accuracy was within 2 kHz; and the audio qual-
ity was found very good.

When the unit was used in the shortwave
mode, high sensitivity brought in weak signals
using only the whip antenna. A front-panel
trimmer allows close frequency calibration. A
wideband /narrowband selectivity switch pro-
vides sharp adjacent-channel rejection in any
mode. The receiver displayed good mechanical
stability.

It must be remembered that the model RF-

continued on page 26

BATTERY-WRAP

POSITIVE INDEXING
ANTI-OVERWRAPPING

BITS AVAILABLE
FOR AWG 26, 28 & 30

BATTERY OPERATED
e LIGHT WEIGHT

WIRE WRAPPING TOOL

mooer BW-2630

g 335

BATTERIES AND
BIT NOT INCLUDED

UsA
FOREIGN
PATENTS
PENDING

W

§)

= :

Q BW-2630 BATTERY-WRAP TOOL

E BIT FOR AWG 30

o BT-2628 BIT FOR AWG 26 & 28 OK MACHINE & TOOL CORPORATION

g RB-20 TWO NI-CAD BATTERIES |$10.75 3455 CONNER STREET, BRONX, N.Y. 10475, U.S.A.

é *MINIMUM BILLING $25.00/ ADD SHIPPING CHARGE $2.00/ NEW YORK CITY | STATE RESIDENTS ADD APPLICABLE TAX PHONE (2‘ 2) ggq-ssuo e TELEx: 125ng1
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DUAL TRACE OSCILLOSCOPRE

o e
position °A amaace

LABORATORY QUALITY AT SERVICE BENCH PRICES

The most sophisticated scope THE : e 10 kV post-acceleration voltage

ever offered in money-saving — fastest, brightest display in any

kit form: the new Heathkit @  Heathkit oscilloscope ever
10-4235! Compare its ;aarures “E ATHKI All these features and more,
i hat’ isingl
iove i o the 10,4235 DC-35 MHz sy to bulld Ao maintatal
L ?n(:fo?)tshhg{lz orgsg:ngremwith DUAL TRRCE Ctlaracsl:[ltalzg:;sd ios :u;;%g:;rt;i:
e DELAYED SWEEP o%niisiorcl o
® Dual trace — study two OSCILLOS COPE is one of the best values today...

signals simultaneously and for years to come!
® Delayed sweep — observe any section of a Kit 10-4235....just $869.95
waveform — magnified as needed Also available factory assembled
® Fast sweep speeds from 50 nS/cm to 0.2 and tested....$1195.00
seclcm, plus X5 oxpansion for offective speed L ol A oot
of 10 nS/cm at the highest sweep ra :
® TV triggering for jitter-free display FREE HEATHKIT CATALOG!

Send for your FREE Catalog with full descriptions of the

(] i itivd 10-4235 and all the other exciting new Heathkit exclusives|
g mV;"cm to 10 Vfcm ver_‘t}cal Se'nsu'“ntv Write to: Heath Company, Dept. 020-614
® Algebraic ADD with ability to invert ¥, or Y, Benton Harbor M1 49022

L Intemal graticule for parallax—free Houthkit products are displayed. sold and serviced at
Heathkit Electronlc Centers nationwide (units of Veritechnology

measurements Cr Electronics Corporation). See your white pages.

CIRCLE 75 ON FREE INFORMATION CARD
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EQUIPMENT REPORTS
continued from page 24

2900 is not designed as a communications
receiver. It is primarily a portable radio with
shortwave coverage. Serious single-sideband
(SSB) or continuous-wave (CW) reception is
difficult because of constant oscillator drift.
Spurious signals were present throughaut the
shortwave tuning range. Dial backlash is quite
noticeable on the higher frequency ranges.
Frequency tuning is rapid, making fine adjust-
ment difficult. Noise-limiter circuitry is not
included, making the receiver vulnerable to an
electrically noisy environment.

In spite of the receiver's problems with
shortwave reception, it performs well for the
AM/FM listener who wants good sound, port-

ability, an accurate frequency readout and
access to shortwave broadcasts.

The model RF-2900 multiband portable
radio sells for $299.95 and is manufactured by
Panasonic Corporation, One Panasonic Way,
Secaucus, NJ 07094. R-E

Radio Shack System
Seven Stereo

GOOD THINGS COME IN SMALL PACKAGES! THIS
familiar saying could well apply to the Radio
Shack (500 One Tandy Center, Fort Worth,
TX 7610) System Seven stereo. Although we
all have a tendency to take manufacturer’s
specifications with a grain of salt, it appears
that in this case, the manufacturer’s good press
is well deserved.

Sometimes It Pays
To Have Nosey Friends

.. . friends that give you a firm grip on fine work in
tight places. That make it easy to reach the hard to
reach. Long nose pliers by CHANNELLOCK. Slender,
perfectly mated jaws with no side wobble. Sharp,
hand honed cutters. Beautiful high polished finish.
Blue dipped plastic comfort grips. Quality in every
detail (at no premium in price). CHANNELLOCK.
Be sure that name is on the pliers YOU buy.

CHANNELLOCK, INC. « Meadville, Pennsylvania 16335

Meet The Rest Of The Family. Send For Free Catalog.

RADIO-ELECTRONICS
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System Seven's matching Minimus-7 speak-
ers (No. 40-2030) are reminiscent of the popu-
lar Maximus bookshelf speakers of more than
a decade ago and perhaps even better. The
speakers produce an astonishing bass and
smooth, silky highs. Measuring only 7 > 4/
> 4'/2 inches, the cabinets are made of heavy
metal casting, each enclosing a 4-inch high-
compliance woofer and a 1-inch dome tweeter.
Careful placement is one secret means of
achieving maximum performance from these
miniature dynamos!

The receiver (maodel STA-7) is handsomely
designed. It is enclosed in a low-profile (16'/
X 31 X 12-inch) black-satin-finish metal
cabinet. The blackout dial and tuning meter
are attractively edge-lighted when the receiver
is switched on.

The amplifier specifications are excellent:
15 Hz-30 kHz =2 dB; under 0.5% THD from
20-20,000 Hz into 8 ohms and a full 10-watt
output.

The amplifier can accommodate several
front-panel switch-selectable inputs. The rear
apron houses an array of jacks in order to allow
wide amplifier flexibility. A rear apron switch
provides 6.5-dB bass enchancement for the
matching speakers.

The AM/FM tuner stages are equally im-
pressive: FM sensitivity (IHF) is typically 2.2
uV; limiting sensitivity (—3 dB) is 3.2 uV;
S/N ratio (1 mV) is 60 dB; total harmonic
distortion (stereo) is 0.6%; stereo separation
(at 1 kHz) is 34 dB; image rejection is 50 dB;
IF rejection is 80 dB; and selectivity is 45 dB.

A built-in ferrite loop is provided for AM
reception, and line-cord coupling can be used
for metropolitan FM listening. External anten-
na terminals are provided on the rear apron for
both AM and FM reception.

Power requirement is either 120 VAC or
240 VAC.

Our test
Initial hookup and installation were easy; we
followed the suggestions outlined in the litera-
ture that accompanies the system. Our advice:
DO READ the instructions. Speaker place-
ment is critical for optimum performance. You
need speaker hookup wire; and use color-coded
zip cord of adequate gauge in order to insure
proper phasing and efficient power transfer.
The tuning dial markings are well-spaced
and easy to read, and the flywheel tuning knob
has a professional feel. FM stability is excel-
lent, with warm-up drift undetectable. The
bass and treble controls have detent stops,
giving the impression of incremental steps;
similarly, the balance control has a center-posi-
tion detent stop. We liked these features.
Although the quality of sound from the Sys-
tem Seven would merit using the most expen-
sive stereo headphones, we selected a set of
Realistic’s new model PRO-20 headphones
($24.95) to see how well they would perform
with the receiver. The results were quite satis-
continued on page 32
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: Tune-Up & Transistor Igni-
tion Systems ($16.90)

take
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An Extraordinary Offer to introduce you to the benefits of Membership in

ELECTRONICS BOOK GLUB

(up to 9 books) of these 24
unique electronics selections
(values to $111%) for only

with a Trial Membership in the Book Club that guarantees to
save you 25% to 75% on a wide selection of electronics books

for
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1241-238 p—How to Build Your
Own Self-Programming Robot
(§12.95)

FUN WITH

@

1123-210 p.—The Laser Ex-
perimenter’'s Handbook ($9.95)

Electronics (§15.90)
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| 1085-266 p.—24 Tested

| Ready-To-Aun Game Pro- |
grams in BASIC (59.95)

The Amateur ($8.95)

714-252 p.—Radio Astronomy For

1120-128 p—OSCAR: The Bl

Ham Radio Satellites ($8.95)
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1101-546 p.—How to Design
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COUNTS AS ONi
B61/905-546 p.—Display S5
Electronics & Build-it Book

of Digital Electronic Time-|§ .-
pleces ($18.90)

JILD-IT BOO!

N TV Games ($14

COUNTS AS ONE BOOK 53&".528-
396 p.—Fun With Electronics &
Basic Electricity & Beginning

B 1174-256 p.—Model Radio

8952.378 p.—Microprocessor Pro-
gramming For Computer Hobbyists

(512.5) 1176-352 p.—The Master

Handbook of All Home Heat-
ing Systems—Tuneup, Re-
pair, Inst. & Maint. (512.85)

Effective Troubleshootin
with EUM & Scope

By Ben Gaddis

730-238 p.—Effective Trou-
bleshooting With EVM &

Scope ($8.95)

1119-532 p.—Color TV Trou-
ble Factbook—Problems &
Solutions—4th Edition ($12.95)

Facts About Club Membership

@ The & introductory book selections of your choice carry pub-
lisher's retail prices of up to $111.55 They are yours for only
$1.99 for all 6 (plus postage/handling) with your Trial Member-
ship

® You will receive the Club News, describing the current Selec-
tions, Alternates, and other books, every 4 weeks (13x a year)
o If you want the Selection, do nothing. it will be sent to you
automatically, If you do not wish to receive the Selection, or if you
want to order one of the many Alternates offered, you simply give
instructions on the reply form (and in the envelope) provided,
and return it to us by the date specified. This date allows you at
least 10 days in which to return the form. If, because of late mail
delivery, you do not have 10 days to make a decision and so
receive an unwanted Selection, you may return it at Club ex-
pense

@ To complete your Trial Membership, you need buy only four
additional monthly Selections or Alternates during the next 12
months. You may cancel your Membership any time after you
purchase these four books

@ All books —including the Introductory Offer—are fully return-
able after 10 days if you're not completely satisfied

@ All books are offered at low Member prices, plus a small
postage and handling charge.

@ Continuing Bonus. |f you continue after this Trial Membership,
you will earn a Dividend Certificate for every book you purchase.
Three Certificates plus payment of the nominal sum of $1.99 will
entitle you to a valuable Book Dividend of your choice which you
may choose from a list provided Members.

munications Switching Sys-
L $17.95]
el : + || Cookbook ($9.95)

M.‘J)' we send vou vour choice of 6 of these practi-
cal time-and-money-saving book selections as .
part of an unusual offer of a Trial Membership in
Electronics Book Club? l
Here are quality hardbound volumes, each spe-
cially designed to help you increase your know-how,
earning power, and enjoyment of electronics. What-
ever your intérest in electronics, you'll find Elec- .
tronics Book Club offers practical, quality books that
you can put to immediate use and benefit. .
This extraordinary offer is intended to prove (o .
vou through your own' experience, that these very
real advantages can be yours...that it 15 possible to .
keep up with the literature published in your areas of
interest, and to save substantially while so doing. As I
part of your Trial Membership, you need purchase as
few as four books during the coming 12 months. You l
would probably buy at least this many anyway, with- l
out the substantial savings offered through Club
Membership. l
To start your Membership on these attractive
terms, simply fill out and mail the coupon today. You .
will receive the 6 selections (up to 9 books) of your
choice for 10-day inspection. YOU NEED SEND NO .
MONEY. If you're not delighted, return the books
within 10 days and your Trial Membership will be .
cancelled without cost or obligation. .

ELECTRONICS BOOK CLUB, Blue Ridge Summit, Pa. 17214 m
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1053-266 p.—Microprocessor

1169-504 p.—The GIANT
Handbook of Computer Pro-

| Nkl el WITH THE MODERN BSCILLES
’3 o pue—y |

6277-592 p.—TWO BOOKS IN ONE
BINDING—Practical Trouble-
shooting With the Modern Oscil-
Ioscope & Practical Troubleshoot-
ing With Modern Electronic Test
Instruments (525.90)

Wy -
a5)

| THE COMPLETE |
4+ MICROCOMPUTER
SYSTEMS HANDBOOK |

® 1201-322 p.—The Complete |
Microcomputer Systems
Handbook [$15.95)

Control—3rd Edition ($12.95)
i

R

11 How to Repair

= 1152-266 p.—Antenna Data Refer-
Clocks (59.95)

ence Manual—including dimen-
sion tables ($12.95)

1138-224 p.—Buyer's Guide | :
to Everything Electronic For

the Home {59.95) 1128-252 p.—How to Make

= Home Eleciricity From Wind,
——— e Water and Sunshine ($9.95)
N 8 & K B B B B B B 0§ }|

ELECTRONICS BOOK CLUB

Blue Ridge Summit, Pa. 17214
Please open my Trial Membership in ELECTRONICS
BOOK CLUB and send me the 6 selections circled
below. | understand the cost of the books | have
selected is only $1.99 for all 6, plus a small shipping
charge. If not delighted, | may return the books within
10 days and owe nothing, and have my Trial Member-
ship cancelled. | agree to purchase at least four
additional books during the next 12 months, after
which | may cancel my membership at any time.

604/882 637/628 678 714 730
861/905 952 1053 1085 1097 1101
1119 1123 1120 1128 1138 1152
1168 1169 1174 1176 1201 1241 6277
Name Phone
Address
City
State Zip

(Yalid for new Members onl.y_."Fnrelgn and Canada add 15°%.) RE-180
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Train with

NTS for the

MicroComputers, digital

The world of electronics is daily becoming more
challenging. Technology is growing more specialized,
and the importance of digital systems increases
every day. Test instruments, home entertainment
units and industrial control systems are all going
digital. And now, NTS training programs include a
wider choice of solid-state and digital equipment than
ever before offered in any home study course:
Advanced NTS/Heath digital color TV (25" diagonal
with optional programming capability), NTS/Heath
microcomputer, digital test equipment, digital stereo
receiver (70 watts per channel), NTS compu-trainer,
plus much more state-of-the-art equipment to make
your training exciting and relevant.

The equipment you receive with NTS training
programs is selected to provide you with a solid

the first name

background in electronic systems. Kits and lessons
are designed to work together to demonstrate
electronic principles and applications. The kit-building
not only shows you how electronic hardware
functions, but how various circuit designs accomplish

- different purposes. Your lessons guide you through

any number of experiments associated with many
projects. This is the Project-Method, and it works.
Step-by-step, you learn how and why digital
electronics has become a part of our world, and the
even bigger role it is sure to play in the future.

Whether you are looking for training in Consumer,
Commercial, or Industrial electronics, NTS offers
fourteen courses, some basic, many advanced, in
several areas of electronics. An all-new full-color
NTS catalog shows you what each course covers,
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systems and more...from

in home study.
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and every piece of equipment included.

Send for it today, and see for yourself what's really
happening in electronics training technology at NTS.
Find out how much has changed, and what new
directions the field is taking. You'll probably want to
be a part of it.

It's free. Just mail the card or coupon. Today.

NO OBLIGATION. NO SALESMAN WILL CALL.
APPROVED FOR VETERAN TRAINING.

NATIONAL G222 SCHOOLS

TECHNICAL-TRADE TRAINING SINCE 1905
Resident and Home-Study Schools
4000 South Figueroa St., Los Angeles, Calif. 90037

r--------

NATIONAL TECHNICAL SCHOOLS ~ Pe°pt 206-010
4000 South Figueroa Street, Los Angeles, California 90037

Please send FREE Color Catalog and Sample Lesson.

[ Color TV Servicing
I B & W TV and Radio Servicing
[0 FCC License Course
[ Electronic Communications
I U Electronics Technology
[J Audio Electronics Servicing
1 Digital Electronics
I [0 MicroComputers/MicroProcessors

Name

Address,_* .

Apartment Number Age ___
City

State = Zip

[ICheck if interested in G.1. Bill information.
I [Check if interested ONLY in classroom fraining in Los Angeles.
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EQUIPMENT REPORTS
continued from page 26

factory; these low-cost phones are a good
choice in matching economy stereo head-
phones for noneritical requirements.

Clearly, the System Seven is a product for
other manufacturers to reckon with; it should
become a standard of comparison among low-
cost, high-performance component music sys-
tems. The Radio Shack System Seven sells for
$219.95. R-E

B & K Model E-200D RF
Signal Generator

CIRCLE 103 ON FREE INFORMATION CARD

A REASONABLY-PRICED, METERED-OUTPUT
signal generator is a difficult item to find.
B & K’s model E-200D RF Signal Generator
helps fill that void.

The E-200D is a handsome, husky compact
generator featuring straightforward operation.
Functions are very clearly marked, and famil-
iarization comes quickly. The accompanying

owner's manual is well written, and very flexi-
ble in its subject matter. The usual circuit
descriptions and control identifications are
provided, but several other text subjects are
included. A handy dB-to-microvolt conversion
table is provided and is very helpful for sensi-
tivity measurements. Alignment procedures
for AM radios, FM receivers, and TV sets are
given step-by-step.

The E-200D measures 12% X 7'/ X 8
inches, and weighs 14 pounds. It is securely
enclosed in a steel cabinet, AC powered
through a 3-wire grounded cord.

Fundamental frequency generation ranges
from 100 kHz through 54 MHz, with cali-
brated harmonics usable through 216 MHz
(TV Channel 13). Frequency accuracy is ad-
vertised as being + 1.5% of highest frequency
on any band, usable to 0.1% with internal cali-
brator. The calibrator is heterodyned against
the signal generator frequency, producing an
audio beat note that can be heard from an
internal speaker.

RF signal voltage output (maximum) varies
from 3 volts (lowest frequencies) to 0.3 volt
(highest frequencies). Using the calibrated
attenuator and level control, the output level
may be selectively adjusted from —106 dB
(.5uV) to +2 dB (216,000 V) at 50 ohms.
Accuracy throughout the entire fundamental
frequency range is specified as being within 2

Modulation is provided by an internal 400
Hz (+ 20%) bridged-T oscillator. Level is set
at 1V RMS for 50% modulation. External and
internal sources of modulation are both contin-
uolisly adjustable and metered.

Both a block diagram and circuit schematic
are included for servicing the generator, and to

make internal calibration easier. The subject of
calibration needs to be mentioned. While it is
possible to bring the E-200D into specified
accuracy, the unit that we evaluated was con-
siderably ofT in its dial reading. On several low-
er-frequency segments, (between 100 kHz and
9 MHz) the adjustable hairline could not be
offset far enough to coincide with the actual
output frequency. Nonlinearity in the dial
ranges aggravates the problem. Although we
made no attempt to align the unit, our feeling
is that it could probably be brought within
specifications.

To assist with calibration accuracy, two
internal reference oscillators are included. The
1-MHz crystal oscillator is very accurate and
stable. It is usable up to about 33 MHz. The
100-kHz oscillator is an L-C unit, and had
strayed considerably off frequency. Adjust-
ment of the 100-kHz calibrator is easily
accomplished by aligning the slug of the oscil-
lator coil, readily accessible through a small
hole in the shielded RF section.

Shielding and mechanical stability are two
vital areas in any signal generator design. We
were pleased at the RF isolation provided by
the extensive copper-plated steel shielding.
The cabinet cover is also interlocked lo dis-
courage stray radiation.

One of the most serious drawbacks in using
inexpensive hobby-type RF signal generators
comes with low signal levels. When it is impor-
tant that very low output signals (in the micro-
«olt region) must be used to measure maxi-
mum sensitivities of radio receiving equip-
ment, stray radiation will wreak havoc! These
leakage paths may occur between cabinet /pan-
el cracks, or with poor cable shielding, poor

continued on page 34
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Now,an automotive computer plus
cruise control at your fingertips!

This is CompuCruise! The first true computer for your car,
truck or RV. It's the most effective and functional cruise control
ever designed, PLUS complete trip computing, an efficient fuel
management system, and a split-second-accuracy quartz time
system.

CompuCruise is a cruise control with a memory. A unique
seek-and-hold capability makes highway driving easier and more

enjoyable. Fully electronic, making it more accurate and reliable.

CompuCruise is a true computer, constantly reacting via
automatic sensors to changing conditions, updating vital data

for you every second. Just look at what CompuCruise gives you:

Time, E.T. Lap timing, Alarm
Time, Distance, Fuel to arrival
Time, Distance, Fuel to empty
Time, Distance fuel on trip
Current or average MPH, MPG, GPH
Fuel used, Distance since fillup
Inside, outside or coolant temp.
Battery voltage
English or Metric display
CompuCruise works on foreign or American cars (except
Diesel and fuel-injected vehicles). It's priced for the budget-
minded, and easily installable by you or your automotive outlet.
Only $199.95 with Cruise Control, $159.50 without. Fully
warranted for 90 days from date of purchase. Delivered

complete with easy-to-follow installation guide. And backed by
a100% satisfaction guarantee. If not fully satisfied when you
receive your unit, return it before installation and your money
will be fully refunded without question.

For the name of your nearest dealer, call or write us right
now: ZEMCO, 12907 Alcosta Blvd., San Ramon, CA 94583.
Phone (415) 838-8060.

Do it today—for a better cruise control and more auto-
motive information
than you've ever
S PP COMmPUGPINSE

Clea@E &
B O
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The Affordable Computer
You've Been
Waiting For

Dozens of new small computers have flooded the marketplace. It seems as if

everybody (and their pal) have come out with new, low cost personal com-
puter systems. In this micro-computer jungle, one stands out as the obvious

ATARI

choice s - .

Why? First of all, no manufacturer has spent the
time and effort to support their machine the way
ATARI has. They could have released it six months
ago, but they chose to wait until they developed
software programs, add-on accessories, and an in-
tricate dealer support network. The manuals are ex-
pertly written, easy to follow, and far from boring|
Their computer is well designed and carefully
assembled. ATARI software is outstanding, and
easy to use. Both the ATARI 400 and 800 have
been designed for non-programmers as well as the
experienced programmer.

Applications such as . . . ..

..... music composition, electronic art, and
household security are all possible with the
ATARI computer. More sophisticated needs, such
as those of small businesses can be easily handled
by the more expandable ATARI 800. Even larger
companies with overloaded main computers will
find the ATARI a welcome relief.

For the home there are programs such as Per-
sonal Finance Management, Income Tax,
Household Appliance Control, Database Access,
Investment Management, Typing Trainer, File
Card and Personal Record Keeping, These pro-
grams will not only save you time and money
but provide accurate, up to date records. You will
have instant access to data and substantial help
in financial planning.

The educational aspects of the system are also a
major feature of the ATARI. There is an entire
library of personalized, self paced instruction in a
wide wvariety of subjects providing effective
teaching for all age groups. It makes learning a
more enjoyable experience, one which remains
challenging and interesting no matter how many
times the programs are run.

The entertainment programs follow the same for-
mat. There are Creative Programs, Action,
Simulation and Thinking Games. There is
challenge. fun and skill development in all of
these well thought out programs.

Business programs like Text Editor, Inventory
Control, Accounts Payable/Receivable will save

Calender. Payroll and Sales Forecasting software
will help you make money and also save time for
more important functions. These programs are
easy to use, inexpensive and well documented.

All In all the ATARI 400 and 800 computer
systems provide a streamlined method of man-
aging business and household affairs. It is a per-
sonal computer designed for people with no
previous computer experience, but one that does
not compromise capability for the more ex-
perienced computerist.

For more information or to place
your order call:

HOBBYWORLD

HW Computer Division

Toll Free: (800) 423-5387
In Calif:  (800) 382-3651
Local: (213) 886-9200

Use your Visa or Masterchargel

Send to: HobbyWorld
19511 Business Ctr. Dr. Dept. R1
Northridge, CA 21324

Please Send Me:
Atari 400 Personal Computer

Please send me mare information!

Subtotall: e e e e s e s
California Residents add 6% sales tax . $
Shipping&Handling. ............. $
L h = b e s P o e B

[J check [ money order [ Visa
] Master Charge: Code#

.5 90.00
$750.00

plus $8 shipping and handiing, #2171 ............o. ... . 555000
Atari B0O Personal Computer

plus $9 shipping and handling, #2173..................5995.00
Atarf Program Recorder for 400, #2176 .. ey :
AtariDisk Drive for800, #2174 . ycuveraqrannsrsianns

Atari Printer for800, #2175 ... o a2 560000

Acct A SSSssEsERES ExpH Date
Signature

Name

Address

City State Zip

you both time and money. The Mailing List, |
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Interface yourTRS-80 to
the “real world”
the faster and easier way.

A P has the hardware you need
to build the interface breadboard
described in the article on page 52.

conductor flat ribbon
cable assembly with
a socket connector &
on one end, a card- "
edge connector on the other. It's
preassembled and everx lineis
pretested. 9244150-24 $11.95

The Solderless Breadboard. it's our famous “Superstrip” for

unlimited freedom in the layout and implementation of your circuits.

923252-R  $47.00

The Header. Copperalloy 770
for instant plug-in access to the PC
board. 923875-R $2.79

Available at yourdealer; for the
nearest one, phone (toll-free)
800-321-9668. And ask for the
complete A P catalog, The Faster and Easier Book.

AP PRODUCTS
INCORPORATED
Box 110B e 72 Corwin Drive
Painesville, Ohio 44077

Tel. 216/354-2101

TWX: B10-425-2250

CIRCLE 57 ON FREE INFORMATION CARD

EQUIPMENT REPORTS
continued from page 32

ground strapping, AC line radiation, or even
loose panel hardware. The E-200D seems to
have much lower stray radiation than most oth-
er low-cost competitive signal generators. That
condition must be attributed in large part to
the heavy shielding around the internal oscilla-
tor section.

While the shielding made the unit relatively
RF tight, mechanical instability is still appar-
ent, especially at higher frequencies. A gentle
tap on the cabinet will cause severe detuning
on the upper ranges. Above 5 MHz, the fre-
quency dial tuning becomes increasingly rub-
bery, making close adjustment virtually impos-
sible on close tolerance alignment. Thermal
drift, however, is minimal with this solid-state
instrument.

Considerable [requency pulling occurs from
the attenuator control. With the dial set at
some useful frequency, rotating the fine atten-
uator control results in extensive frequency
change. Even though the attenuator pot is iso-
lated by a buffer stage, interaction with the
oscillator is still quite prevalent. Some loading
effect on frequency is also noted when the out-
put of the generator is connected to its injec-
tion point in the circuit to be checked.

Metering in any unit is desirable. Obviously,
absolute accuracy cannot be expected except in
generators costing considerably more than the
E-200D, but used as a relative reference, it can
be very useful. For most applications, and non-
demanding test bench use, the E-200D is
loaded with useful features. The E-200D RF
signal generator sells for $300. Available from
B & K-Precision, Dynascan Corp., 6460 W.
Cortland St., Chicago, IL 60635. R-E
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“Well, naturally—Iif you insist upon
looking for mistakes, then you're bound
to find some.”
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‘When quality counts

Do not be fooled by the low prices, these brand
new lab quality frequency counters have important
advantages over instruments costing much more.
The models 7010 and 8010 are not old counters repack-
aged but 100% new designs using the latest LS|
state-of-the-art circuitry. With only 4 IC’s, our new 7010
offers a host of features including 10 Hz to 600 MHz
operation, 9 digit display, 3 gate times and more.
This outperforms units using 10-15 IC’s at several
times the size and power consumption. The older
designs using many more parts increase the possiblity
of failure and complexity of troubleshooting. Look
closely at our impressive specifications and note you
can buy these lab quality counters for similar or less
money than hobby quality units with TV xtal
time bases and plastic cases!

Both the new 7010 and 8010 have new amplifier
circuits with amazingly flat frequency response and
improved dynamic range. Sensitivity is excellent
and charted below for all frequencies covered by the
instruments.

Both counters use a modern, no warm up, 10 MHz
TCXO [temperature compensated xtal oscillator]
time base with external clock capability - no economical
3.579545 MHz TV xtal. i

Quality metal cases with machine screws and heavy
guage black anodized aluminum provide RF shield-
ing light weight and are rugged and attractive - not
economical plastic.

For improved resolution there are 3 gate times
on the 7010 and 8 gate times on the 8010 with rapid
display update. For example, the 10 second gate time on
either model will update the continuous display every
10.2 seconds. Some competitive counters offering a
10 second gate time may require 20 seconds
between display updates.

The 7010 and 8010 carry a 100% parts and
labor guarantee for a full year. No “limited” guarantee
here! Fast service when you need it too, 80%
of all serviced instruments are on the way back to
the user within two business days.

We have earned a reputation for state-of-the-art
designs, quality products, fast service and honest
advertising. All of our products are manufactured and
shipped from our modern 13,000 square foot facility in
Ft. Lauderdale, Florida.

. When quality counts...count on Optoelectronics.

CIRCLE 8 ON FREE INFORMATION CARD

MODEL 8010 1GHz

MODEL 7010 600 MHz
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100% U.S.A. FACTORY ASSEMBLED

100% PARTS & LABOR YEAR GUARANTEE
CERTIFIED NBS TRACEABLE CALIBRATION
EXTERNAL CLOCK INPUT

® COMPACT SIZES—7010- 1-%" Hx4-'4" Wx5-'4"D  8010- 3" Hx7-'.2" Wx6-12"D

DISPLAY HOLD FUNCTION

9 RED LED DIGITS 4" HIGH

.1 Hz RESOLUTION

0.1 PPM 10 MHz TCXO TIME BASE

| GHz FREQUENCY COUNTER

optoriectronics inc,
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LAB/PORTABLE-AC ADAPTER INCLUDED

1 MEGOHM & 50 OHM INPUTS
STATE-OF-THE-ART LS| DESIGNS
COMPREHENSIVE USER MANUAL PROVIDED

SENSITIVITY
50 OHM INPUT
250-450 MHz

S RANGE

PRICE | 10Hzto 25.250 MHz 450 MHz-1GHz

HI-Z INPUT
10Hz - 60 MHz

RESOLUTION
MAX. FREQ.

TCXO TIME BASE
FREQ.

GATE
TIMES 60 MHz 20°-40°C

20-40 mV
to 600 MHz

145.00

295 00 10-30 mV

600 MHz 5-20 mV/

1-10 mV

1 PPM
0.1 PPM

He 10 Hz
|3] «1,1,10 SEC 1Hz §00 MHz 10 MHz

325.00

205.00 1-10 mV

1GHz 9 5-20 mV 10-256 mV

1 PPM
0.1 PPM

10 Hz

|8].01-20 SEC Gl

* Has pracision 0.1 PPM TCXO time base.
MODEL 7010

#7010 600 MHz Counter - 1 PPM TCXO  $145.00
#7010.1 600 MHz Counter - 0.1 PPM TCXO $225.00

MODEL 8010
#8010

OPTIONS
#Ni-Cad-701 Ni-Cad Battery Pack &
charging circuitry
Installs inside unit
#EC-T0 External Clock input,10 MHz
#CC-70 Carry Case, Padded Black Vinyl

ORDER FACTORY DIRECT e

OPTIONS

$ 15.00
$ 25.00
$ B.95

1 GHz Counter - 1 PPM TCXO
#8010.1 1 GHz Counter - 0.1 PPM TCXO $405.00
#8010,1-13 1.3 GHz Counter - 0.1 PPM TCXO $495.00

#Ni-Cad-801 Ni-Cad Battery Pack &
charging circuitry
Installs inside unit

#CC-80 Carry Case, Padded Black Vinyl § 9.95

CALL TOLL FREE

ACCESSORIES

#TA-100 Telescope Ant with
Right Angle BNC
Probe, 50 ochm, 1x
Probe, Lo-Pass,
Audio Usage
Probe, Hi-Z,
General Purpose

§325.00
$ 95.95
#P-100 $13.85
#P-101
-§16.85
#P-102
$16.95

$ 39.00

= Optoelectronics inc 1-800-327-5912

5821 N.E. 14th Avenue, Fort Lauderdale, Florida 33334

FROM FLORIDA (305) 771-2051/2

TERMS: Orders to U.S. and Canada, add 5% for shipping, handling and insurance to a maximum of $10.00. All other orders add 10%.
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DesIGN
YOUR owp
ANDROID

No doubt many of you have dreamed of the day when you will have an android at your
beck and call. Well, that day is not yet here but you can get an early
start by designing your own android. Here are the basics.

MARTIN BRADLEY WEINSTEIN

THERE ARE AT LEAST HALF A DOZEN INDI-
viduals in America who have designed
and built their own working robots, and
at least two companies now offer robot
plans and kits as commercial products.
The day when almost anyone can go to his
hobby workshop and emerge with a
home-built robot is more than near; it's
arrived.

But that isn’t the kind of project to go
into with a headlong plunge. There are
many important decisions to be made at
the outset. And a complex, interwoven
electronic/mechanical /human engineer-
ing task to be accomplished.

What is offered here is not a set of
plans, nor the final word in design; it is a
thought-out attempt at organizing and
recording one man’s decisions on how to
approach that design task. You will have
to make your own judgments as to wheth-
er or not these decisions apply to the
robot or android you build.

The first step: defining terms

To avoid confusion—but not necessari-
ly to define these terms for anyone but
ourselves—Iet’s sort out what we mean by
terms like robot, android, and so on.

The key considerations are mobility,
control, independence, and the ability to
learn by experience and adaptability.

A robot is a mechanism, fixed or
mobile, possessing the ability to manipu-
late objects external to itself under the
constant control of a human being, a com-
puter, or some other external intelli-
gence,

An automaton is a mechanism, fixed or
mobile, possessing the ability to manipu-
late objects external to itself under the
constant control of a programming rou-
tine previously supplied by an external
intelligence.

An android is a mobile mechanism
possessing the ability to manipulate ob-
jects external to itself under the constant
control of its own resident intelligence,
operating within guidelines initially es-
tablished and occasionally updated by a
human being, a computer, or some other
external intelligence.

A cyborg (or “cybernetic organism) is
an android capable of heuristic (learning
by experience) updating of its own resi-
dent intelligence.

A mandroid is an android or cyborg in
the shape, size, and likeness of a human
being. Mandroids might be used, for
example. to pilot aircraft or ground vehi-
cles, initially designed for human opera-
tion, through dangerous or humanly un-
survivable conditions.

Philosophical aspects

Frankly, my decision to build an an-
droid was an emotional impulse. I knew
that the necessary technology existed,
and I knew I could build one. So I decid-
ed to do it before 1 decided just what my
creature should do.

When | announced my intention to sev-
eral friends and colleagues—who have
been enthusiastic and supportive—I
found that the almost universal response
to my announcement “I've decided to

build a robot” was the understandable
question “What will it do?” This article
is, in part, my attempt to answer that
question.

With a bow to Dr. Isaac Asimov
(whose science fiction classic [, Robot
introduced the “Laws of Robotics™), here
are the criteria for our tentative first steps
at android design that comprise our own
“laws of robotics.”

First, our creations should not be de-
structive to any part of their environment,
including living cohabitants, walls and
furniture, the breathableness of the air,
radiation levels, or anything else.

Second, our creations should not be
destructive to themselves. We need to
include adequate hardware and software
protection to assure self-preservation, ex-
cept where that violates our first “law.”

Third, we must design in an instinct for
survival, meaning here self-continuance
of operation, except where that would
violate the first two laws. The most
immediate manifestation of the survival
trait, for example, would be a mechanism
to assure that low batteries would be
recharged before failure. (Throughout
our text, the term “mechanism™ will be
used to identify any means—hardware,
software, human cooperation, whatever—
by which an end, or design goal, may be
achieved.)

Obstacles in the human
environment

If our robots and androids are to “live™
with us, they must be capable of maneu-
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vering through our individual environ-
ments. To better appreciate the difficul-
ties that entails, join us in a little mental
scenario for a fast experimental demon-
stration.

Imagine that you have a remote-con-
trolled motorized toy, and that you want
to drive it on a tour of your house. As you
do so, make a list of the goals you are
setting for yourself, and be sure to list the
specific obstacles that make your task
more difficult.

Figure 1 shows a typical (for the sake
of this discussion, anyway) upstairs floor-
plan for a Colonial home. Even with no
furniture to contend with, we can quickly
identify a number of obstacles: stairs, nar-
row hallways, doors, and closets.

Figure 2 takes us into a sparsely fur-
nished room, where furniture, cords, and
so on begin taking a significant role.

While the detail of your imaginary
excursion might vary from ours, you will
notice that the goals and obstacles listed
in Table | offer a good, fairly general,
starting point for our design.

That gives us some of our first require-
ments for our robot or android: obstacle
recognition, collision avoidance, and ob-
stacle manipulation.

One example of that might be recog-
nizing a closed door and not colliding
with it, but opening it, then proceeding.

Stairways

A vehicle with wheels of the same
order of size magnitude as a step cannot
negotiate the step in a controlled manner.
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FIG. 2—FURNISHED ROOM presents many ob-
stacles to an android.

In other words, you might be able to ride
a bicycle up and down a stairway—but
you wouldn’t want to try it in a go-cart.

So large wheels are one possible answer
to the problem of negotiating stairs.

Another solution, which you may have
seen back in the 60’s in artists’ renderings
of proposed lunar vehicles, approximates
the action of a single large wheel by using
a triangular array of three wheels; both
the array and each individual wheel may
be driven.

Walking—the approach favored by hu-
mans and animals—presents problems in
balance and locomotion that are best left
alone at present, considering the technol-
ogy available to us.

Still another possible answer is to use
the principle of a tracked vehicle. A vehi-
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FIG. 1—UPSTAIRS FLOORPLAN of a typical Colonial-style house without the furniture.

cle with twin tracks and two reversible
motors not only solves the problem of for-
ward and reverse motion, even over stair-
ways and uneven terrain; it also makes
turning easier to accomplish, especially
within a small radius.

However, when such a vehicle begins
climbing or descending the stairs, the ten-
dency to topple must be overcome. That
tendency can be reduced by first de-
signing the vehicle with a low center of
gravity. That means keeping the more
massive components as close to the
ground as possible, keeping the height of
the machine reasonable as opposed to the
geometry of its base, and keeping the
higher parts of the machine as light-
weight as possible.

Also, we ought to consider a mecha-
nism for keeping the main body of the
machine upright no matter what the atti-
tude of its base. (That's angular attitude,
not emotional attitude—though at times
it can seem that way.)

TABLE |

GOALS

+ Steer away from walls

e Steer around and between furniture
Avoid wires and cords

 Follow long, straight clear paths
Continue forward, avoid reverse

OBSTACLES

Closed doors

Stairs

Carpets and high-drag surfaces
Transitions between floorings :
Hanging items extending from walls
Shelves. ' '

People and pets

Clutter on floors

Wires and cords

Closets and cabinets

Narrow hallways

Fireplaces
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Physical aspects'

You've probably heard that a woman’s
high heel exerts more force per unit area
than an elephant or a jumbo jet. While
you probably haven’t been considering
having an elephant or a jumbo jet walking
around your house, you don’t have too
many fears of a woman in high heels
doing the floor in.

No, we're not suggesting an android in
high heels. What we are suggesting is that
placing reasonable limits on the size,
shape, and weight of your machine before
it’s built can save you and your property
needless grief afterwards.

First, decide what temperatures your
machine should be prepared to endure,
then choose your materials carefully to
meet or somewhat exceed those condi-
tions.

A house android, for example, that will
never leave the comfort of a heated /air
conditioned “room temperature” home,
can be built out of the handiest, cheapest
materials that will handle the mechanical



and electronic design goals. But if you,
for example, take an NMOS or PMOS
android outside when it's snowing, you
can count on him “forgetting himself™ as
his electronics will stop functioning. Bat-
tery performance is likely to suffer, too,
as is mechanical and lubricant perfor-
mance.

A more generalized machine will be
designed for, say, —10°F to 100°F,
depending on your geographic location.
CMOS electronics work well to —40°F
(= —40°C) and in quite a bit more heat
than we can withstand. Those same tem-
perature ranges are readily available for
relays, discrete components, motors, lu-
bricants, plastics, adhesives, and most of
the other materials we’'ll need.

Size and weight

The size and weight of your machine
depend very much on the size and weight
of your machine; this design loop requires
that you force yourself to make some ini-
tial assumptions.

For reasons we'll discuss later, practi-
cal power and motor design options re-
duce to electric rechargeable batteries
and electric motors. The biggest current
requirement for the batteries—by far—is
the motor drive. The current required is a
function of the power required from the
motors, which is a function of the product
of load and speed.

Obviously, the same amount of power
is required to move a machine half as
heavy twice as fast as is needed to move a

machine twice as heavy half as fast.

So first we must decide on the total
load we would ever want to carry and the
minimum speed we would settle for; or
we could consider the top speed we wish
to attain and settle on the minimum load
we want to carry at that speed.

We will present the math later; right
now, a few examples are in order.

A machine with a design weight, un-
loaded, of 100 pounds, designed to travel
at a top speed of 20 miles per hour, or to
carry a 300 pound load at 5 mph, requires
52 horsepower or 4500 Watts. That
means 375 amps of stall current from a
12-volt battery.

A reasonable battery configuration,
permitting several hours of operation be-

The following is a list of places to go
for more information about robots, an-
droids, and some of the hardware dis-
cussed in the article:

Tab Books (Blue Ridge Summit, PA
17214) offers two books of interest.
Build Your Own Working Robot by
David L. Heiserman (Tab No. 841,
$5.95) detaijls the construction of a
small, wheeled self-controlling vehicle.
The Complete Handbook of Robotics by
Edward L. Safford, Jr. (Tab No. 1071,
$7.95) includes excellent discussions of
batteries, motors, sensors and more.

Hayden Books (50 Essex Street, Ro-
chelle Park, NJ 07662) offers How fo
Build a Computer Controlled Robot by
Tod Loofbourrow (No. 5681-8, $7.95),
which details the hardware and soft-
ware design of Tod's small robot,
“Mike."” Hayden also offers the accom-
panying KIM 6502 software on cas-
sette.

The International Institute for Robo-
tics (PO Box 615, Pelahatchie, MS
39145) publishes a newsletter and of-
fers a home study course, which in-
cludes a microcomputer and parts for a
small machine. The basic course costs
$890. Subscriptions to the newsletter
are $8 annually. Contact Director T.
Dale Cowsert for information.

The United States Robotics Society
(PO Box 26484, Albuquerque, NM
87125) acts as a clearinghouse for ro-
botics information and irregularly pub-
lishes a very worthwhile newsletter.
Membership is $14 a year. Contact
Director Glenn Norris for information.

Gallaher Research (PO Box 10767,
Salem Station, Winston-Salem, NC
27108), or GRI, are the people who
introduced the ‘'‘Grivet’’ robot arm.
They have a three-ring binder (with Ao-
botics in big letters on the front and
spine) full of sketches and specifica-
tions of manipulator systems. That
binder, available for $10, serves as the
company catalog of plans, kits and
components for manipulator assem-
blies and machined parts. Contact John
K. Gallaher, Jr.

Lour Control (1822 Largo Court,
Schaumburg, IL 60194) offers a manual
for $15 which details construction of a
small wheeled vehicle, sans intelligence.
A kit version is available for $375, an

SOURCES
assembled version for $495, and an
assembled control interface for $35.

Micro Works (PO Box 1110, Del Mar,
CA 92014) offers a series of video digi-
tizers that make standard camera video
inputs X-Y addressable and extractable
for S-100, S-50, and Apple systems.

Semionics Associates (41 Tunnel
Road, Berkeley, CA 94705) offer con-
tent-addressable add-in associative
memory (CAM) for the S-100 bus, very
useful for pattern recognition.

Computalker Consultants (1730
21st Street, Santa Monica, CA 90404)
offers speech synthesis hardware and
software, and is rumored to be close to
introducing spooch recognition prod
ucts.

Telesensory Systems, Inc. (3408 Hill-
view Avenue, P.O. Box 10099, Palo
Alto, CA 94304) offers some limited-
vocabulary speech synthesis hardware.

Votrax (500 Stephenson Highway,
Troy, Ml 48084) is another manufactur-
er of software-variable electronically
synthesized human speech hardware.
Their newest version, VS5-6.4, is sup-
posed to represent several improve-
ments over earlier offerings.

Texas Instruments (Consumer Spe-
cialty Products Division, Lubbock, TX)
offers Speak & Spell™, an extraordinary
talking toy (about $55 in department
stores), and has recently announced a
talking language translator. The enter-
prising experimenter who isn't afraid to
cannibalize a Speak & Spell can find a
thorough explanation of the operation
of that chip in the article “Speech Syn-
thesis with Linear Predictive Coding”
written by Tl's Larry Brantingham and
appearing in the June, 1979 issue of
Interface Age.

National Semiconductor is rumored
to be working on a single-chip speech
synthesizer but details are not yet avail-
able.

Terrapin, Inc. (33 Edinborough
Street, 6th Floor, Boston, MA 02111)
offers a small, externally controllable
vehicle it calls a “‘Turtle” robot as a
$400 kit or a $600 assembly, with an
S5-100 interface also available.

Superior Electric (383 Middle Street,
Bristol, CT 06010) offers two 15-minute
audio cassette courses for $5 each.
Tape No. 1 is “Stepping Motor Con-

trols;”" the other, unnumbered, is 'Step-
ping Motor Technology.” The company
has a great deal of excellent literature
available concerning DC stepping mo-
tors..

Intersil (10710 North Tantau Avenue,
Cupertino, CA 95014) has a number of
applicable products. Foremost among
those are their CMOS RAM's,
EPROM's, and processors, including
upcoming CMOS equivalents of the
8048, 8748, 8031 family. Also notewor-
thy is their IH8510/8520/8530 family of
power amplifier, motor and actuator
drivers. Application/data sheets and a
list of distributors should be available
on request.

Robert Bosch Corporation (2800
South 25th Ave., Broadview, IL 60153)
offers Mini-Giants®, a line of small-size
low-voltage relays with up to 30-amp
contact ratings.

Globe-Union (5757 North Green Bay
Avenue, Milwaukee, WI 53201) has an
excellent brochure available describing
their Gel/Cell® rechargeable batteries
and chargers.

Of all the small computer system-ori-
ented publications, Byte (70 Main
Street, Peterborough, NH 03458) has
had the consistently best coverage of
robotics. Here's just a sampling: De-
signing a Robot from Nature; A Hob-
byist Robot Arm; A Stepping Motor
Primer; A Model of the Brain for Robot
Control; The Nature of Robots; Talk fto a
TURTLE; and Artificial Intelligence and
Entropy. All from three selected 1879
issues.

Arctic Cat may be a reasonable
source for track drive components. De-
tail exactly what you have in mind in a
letter to Peg Kirk, Product Distribution,
Arctic Cat Division, Box 635, Thief River
Falls, MN 56701. We will try to coordi-
nate a standard kit of components for
the kind of track drive described in the
text, but that may take a while or forev-
er to define and determine a price for. If
and when we're successful, it will be
announced in the pages of Radio-Elec-
tronics.

You may also find useful components
in the pages of the Edmund Scientific
catalog. For a copy, write to them at
7977 Edscorp Building, Barrington, NJ
08007.
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tween recharges, involves four 17-pound
batteries. But once we add in the weight
of motors, mechanics, housings, etc., we
can see that we've exceeded our 100-
pound weight criterion.

So what must give way? Probably the
top unloaded speed and the load carrying
requirements. If we cut the top speed to
10 mph and the top loaded weight to 200
pounds (100 pound machine + 100
pound load), we eliminate two batteries,
saving 34 pounds—plus trimming weight
from the motors, supports, on-board
charger, and more. We also lighten up the
current requirements for the control elec-
tronics.

So by sacrificing the capability of giv-
ing us a ride around the block, we see we
can build quite a lot of more important
capability into a 50-150 pound machine.

But before continuing with our discus-
sion of the physical attributes of our
machine, let’s go back to a definition of
what we want it to do.

The manipulative imperative

There is a toy on the market, a “Radio-
Controlled R2-D2.” It’s cute, and you
really can remote control its motion and
direction. Indeed, a number of hobby
computer enthusiasts have taken to using
their computers to push the buttons. But
that toy, on however grand a scale, fails to
meet our definition for robot or android
because it cannot “manipulate objects
external to itself.”

That requirement also means that our
machine must be designed to reach those
“objects external to itself”” with some sort
of mechanical arm. In theory, this me-
chanical arm requires only three degrees
of freedom, along the X, Y, and Z per-
pendicular axes. In practice, however, our
rule that the machine must not destroy
things in its environment demands the
ability to reach around obstacles; that
means we must have five or six degrees of
freedom.

We get the number of those “degrees
of freedom™ by counting each “axis of
movement”—more simply, each joint.
For example, in a human being, the wrist
represents one such axis (rotational), the
elbow two (both rotational and hinge),
the shoulder two. If you add in the hand-
wrist hinge action, and all the degrees of
freedom in the fingers, you can begin to
appreciate the complexity of following an
anthropomorphic design.

Another available degree of freedom is
telescopic, as is found in the large indus-
trial robots.

A great deal of work has gone into the
design of manipulator arms. Those used
in industry are out of our scope because
of size and cost. But there are others.

Most notable of those is the “Grivet,”
once (but no longer) offered by Gallaher
Research Incorporated for something
around four hundred dollars. It used six
DC motors and a wealth of machined
parts. But it wasn’t very sturdy, nor nim-
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MANIPULATOR ARM, called NELOC, is an inno-
vative design by Andy Filo of Akron, OH.

ble, nor strong. Gallaher is still in busi-
ness, though, offering optimistic plans,
kits, and parts for a number of other
manipulators with varying sizes and de-
grees of freedom. Their catalog, which
includes some plans, comes in a hand-
some 3-ring binder that reads “Robotics
1979 for $10 (send to GRI at PO Box
10767, Salem Station, Winston-Salem,
North Carolina 27108).

Arm design problems

Some sort of position information will
need to be sent back to the controlling
intelligence, as well as contact informa-
tion for the “fingertips”; that requires
additional components—at the minimum,
a potentiometer for each motor and pres-
sure sensors for the fingertips.

As the weight of the arm rises, so does
the necessity of providing counterbalanc-
ing weights at each axis, as well as the
requirement for structural sturdiness.

Yet, for all of its required strength, the
arm has to be able to “give” if it is to
survive the shock of a substantial load,
suddenly applied. Even the task of catch-
ing a football can destroy a too-rigid arm;
shock-absorbers must be built in.

Then there’s the problem of knowing
where the arm is, both in relationship to
the body of the machine and in relation-
ship to the object that’s to be manipu-
lated.

One special task we can anticipate
requiring the arm to accomplish involves
inserting the on-board battery charger
plug into an available wall socket. While
the on-board memory can recall the rela-
tive position of the plug as a head start,
and while the on-board intelligence may
have mapped the particular room the
machine is in, giving the locations of
available outlets, there still remains the
problem of lining the plug up exactly
with the socket and inserting it—without
pushing it through the wall or applying
110 Volts to the shell of the machine.

For that task, there is no substitute for
vision.

Next month we will continue this
absorbing story with discussions of how
an android sees, how it gets about and
how it overcomes such obstacles as stair-
ways and tight corners. R-E
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FRED BLECHMAN, K6UGT
and DAVID MCDONALD

“ONE-ARMED BANDITS” ARE THE MAIN-
stay of gambling centers wherever games
of chance are allowed. Go to any hotel
lobby in Las Vegas or Reno, for example,
and people are pulling the slot machine
handles all night. The typical mechanical
devices, with three or more rolling drums
that randomly stop, are being replaced
with microprocessor based video units
that feature color graphics and highly
sophisticated scoring.

This unit is not that involved. It is an
all-electronic design using TTL digital
logic, with a set of four LED’s pro-
grammed to flash on and off when all
three characters are the same, indicating
a jackpot!

When the power is first applied to the
unit, all three displays (usually) light up
with the letter “C” (for Cherry), and four
discrete LED’s flash on and off. (If the
LED’s don’t flash, it's because the three
displays did not start up the same—usu-
ally they do, but sometimes they don’t.)
Now press the ROLL pushbutton. The dig-
its will “roll”, looking something like a
blinking 8, until you release the pushbut-
ton. Now the left-most digit stops, fol-
lowed shortly thereafter by the center
digit, then the last digit. Each digit will
display either a “C” for Cherry, an “L”
for Lemon, an “O” for Orange or an “A”
for Apple. If all three displays stop with
the same letter, the LED’s flash.



DIGITAL

SLOT
MAUCHINE

Games of chance and mechanical gambling devices were with us for years, then
came electric and now electronic games. Here is a simple electronic version of
the one-armed-bandit that you can build.

The odds of getting all three displays
with any of the four same letters are | in
16 tries. For any two displays to have the
same letter in selected locations, the odds
are also 1 in 16. The odds of getting the
same selected letter in all three displays is
one chance in 64.

How it works

This explanation will assume you have
some knowledge of digital circuitry. Fig-
ure 1 is a block diagram of the Digital
Slot Machine and Fig. 2 shows the sche-
matic. Each display has its own logic sec-
tion that is clocked by a separate oscilla-
tor. The wiN logic section monitors the
state of each display, and when all three
are the same, it commands the LED’s to
flash on and off at a rate determined by
the WIN oscillator.

Let’s describe how display 1 is oper-
ated, since the same technique is used for
display 2 and display 3 (with small differ-
ences described later).

Clocking

Inverters IC13-a and 1C13-b, together
with resistors R22 and R23 and paral-
lelled capacitors C1, C2 and C3, form the
oscillator 1 circuit. The output of this
oscillator is applied to one input (pin 10)
of NAND Schmitt trigger IC12-a.

When pushbutton switch S1 is de-
pressed, capacitor C4 immediately
charges through blocking diode D1, and a
positive voltage appears on pin 9 of the
Schmitt trigger IC12-a. Now whenever

DISPLAY 1 DISPLAY 2 DISPLAY 3
r
LOGIC 1 LOGIC 2 LOGIC3 -
A f A
OSCILLATOR 1 OSCILLATOR 2 OSCILLATOR 3
¥ £ ]
Vil
WIN WIN I 4‘.//
OSCILLATOR LOGIC ( I 1 )
LED'S

FIG. 1—BLOCK DIAGRAM of the digital slot

hi Each displ

y is “rolled” by a separate

oscillator. The “win” oscillator blinks the four LED’s when the three displays are identical.

the output of oscillator 1 (IC13-a &
IC13-b) is HI, pin 8 of 1C12-a, which is
normally HI, snaps LO and clocks flip-
flop IC5-b at its pin-5 input. The Q and Q
outputs of IC5-b, pins 8 and 9, change
state each time a LO clock pulse comes
from IC12-a.

When Sl is released, C4 discharges
through resistor R24 until the input to
IC12-a at pin 9 falls below threshold to a
LO, so the output of IC12-a is held HI
and no further clocking occurs, even
though oscillator 1 is still running.

The snap-action Schmitt trigger is used
here rather than a normal NAND gate so
the slow decay time of C4/R24 doesn’t
cause erratic operation and false trigger-

ing.

Display Logic

When power switch S2 is closed, flip-
flops IC5-a and 1C5-b usually come up to
voltage with a logic LO on the Q out-
put of IC5-a, and a logic HI on the Q
output of IC5-b. Figure 3 shows the logic
states at the inputs and outputs of each
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NOTE: LETTERS AND NUMBERS WITHIN CIRCLES INDICATE POINTS THAT ARE
CONNECTED TOGETHER. FOR EXAMPLE; POINT A; AT PIN 1 OF 1C2-a AND
PIN 12 OF IC5-a CONNECTS TO THE A INPUT (PIN 5) OF AND GATE IC8-a.

FIG. 2—SCHEMATIC DIAGRAM of the digital electronic slot machine. Each of the three displays
will show a random selection of the letters A, C, L and O; representing apple, cherry, lemon and

orange, respectively.

logic element. This results in a display of
the letter “C". All display segments have
a series resistor to prevent burnout, since
these are LED displays. Display segments
E and F are always lighted since they are
wired to ground through their resistors
RS and R6. A logic LO at the output of
inverter ICl-a allows segment A to light,
and the LO at the output of inverter IC1-
b lights segment D. The logic HI at the
output of NAND gate IC2-b keeps seg-
ments B and C off, while the HI at the
output of IC2-d keeps segment G off.
When the pushbutton switch is de-

pressed and the first LO clocking pulse
arrives at the input of flip-flop IC5-b, its
outputs change state: Q goes LO and Q
goes HI. As the Q output of IC5-b goes
LO, this also clocks flip-flop IC5-a, driv-
ing its output HI and the Q output LO. If
you follow the changes through the dis-
play logic network, you’ll find only one
segment is effected; segment A goes off,
so the “C” becomes an “L”.

When the next LO arrives from the
oscillator, flip-flop IC5-b outputs change
state again. Output Q goes HI, and out-

put Q goes LO. However—and this is

POWER: ALL IC'S EXCEPT IC5, IC6, IC7
PIN 14 T0 Vpc , PIN 7 TO GND
FOR IC5, IC6, €7
PINS 2,3.4,6,7,10,14 TO Vg
PIN 1170 GND

important—flip-flop 1C5-a does NoOT
change state, since it needs a logic LO at
its clock input, and it just received a HI!
Thus, flip-flop IC5-a is counting in bina-
ry, only changing state with every second
cycle of the oscillator. This is the way
binary counters operate.

The display changes from “C” to “L”
to O™ to “A” and then repeats as long as
S1 is pressed. When S1 is released the
decay time of C4/R24 allows the display
to keep changing for a short time, finally
stopping at one of the four letters.

The logic networks for the other two
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FIG. 4—FOIL PATTERN for the top surface of the PC board. The double-sided feature calls for
precise alignment of the top and bottom foil patterns. \

of S1, by C4 and R24 with a relatively
short time constant. For display 2, howev-
er, C7 is five times the value of C4, and
for display 3 the combination of C9 and
C10 is four times greater than C7. Even
though bleeder resistor R32 is a lower
value than R24 or R27, the results are
that display 1 stops almost immediately
after S1 is released, followed shortly by
display 2, and then display 3 a little bit
later. This creates suspense and virtually
guarantees a random combination.

WIN Logic

When each display is identical, the out-
put states of each pair of flip-flops (IC5-a
and -b, 1C6-a and -b, 1C7-a and -b) are
also identical. The schematic shows each
of the flip-flop outputs are designated
Al, Al, Bl, BI, ete. If all three displays
are not identical, the logic network com-
posed of 1C8-a, 1€8-b, IC10-a, IC10-b,
1C9-a, 1C9-b, 1CY9-¢, 1C9-d and IC10-c
holds output pin 6 of Schmitt trigger
IC12-d LO. However, whenever any of
the 4 possible combinations of identical
outputs appears at each flip-flop set, the
output of IC12-d goes HI.

Looking at AND gate IC8-c, we see
three inputs. One input (pin 11) is from
IC12-d, pin 6 as just described. Another
input (pin 9) is from pin 6 of inverter
IC11-a. Inverters IC11-c and -d, together
with R30, R31, and C11, form an oscilla-
tor running at a slow spced—about 4 [1z.
This is the “WIN™ oscillator. The third
input to IC8-c at pin 10, is from inverter
IC11-a. Obviously, whenever pushbutton
switch S1 is pressed, a HI appears at
input pin 1 to IC11-a, through blocking
diode D3. However, when S1 is released,
the HI at pin 1 of ICI1-a is maintained
by the decaying voltage across the parallel
combination of C9 and C10, with bleeder
resistor R32 controlling the decay time.
When this voltage falls below threshold,
Schmitt trigger IC12-c no longer enables
oscillator 3 pulses, so the display
“freezes.” Also, the input to ICll-a is
now LO, so its output goes HI. This tells
AND gate IC8-c that the last display has
stopped, and thus prevents the four WIN
LED’s from flashing spuriously anytime
the displays happen to be identical.

7-1/16 INCHES -

letter displays are identical. The oscillator
speeds are slightly different. Oscillator 1
has a total of 12uF (C1 plus C2 plus C3)
while oscillator 2 has 11uF (C5 plus C6)
and oscillator 3 has 10uF (C8). The lower
the capacitance the higher the output fre-
quency and the faster the display changes
letters. This speed difference provides a
more random result to the displays. Also,
each display has a different stopping
time. The oscillator for each display can
only feed pulses through the Schmitt
trigger to the flip-flop as long as the volt-
age on one trigger input pin is held HI

(pin 9 of ICI12-a, for example). For dis-

play 1 this is controlled, after the release FIG. 5—PATTERN for the bottom of the PC board. See text on the plated-through holes.
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FIG. 6—HOW PARTS ARE positioned on the PC board. Note the polarity of the capacitors and
diodes. IC's 2-7 are inserted facing down while IC's 1 through 13 face up.

Now we can see that three conditions
must exist for pin 8§ of AND gate 1C8-c
to output a HI: (1) the three displays
must be the same (IC12-d’s output HI);
(2) the WIN oscillator must be providing
a Hl and (3) S1 must be open and the last
display stopped.

When these three conditions exist, the
output of AND gate IC8-c is HI and the
input to inverter IC11-b is HI. The out-
put of IC11-b goes LO and the cathodes
of all four LED’s see a path to ground and
light. As the WIN oscillator output goes
LO, AND gate IC8-c output goes LO,
the output of IC11-b goes HI and the
LED’s go off. This sequence continues at
a rate of about 4 times per second (WIN
oscillator frequency) until either S1 is
pressed again, or power is turned off.

PARTS LIST

All capacitors 10 volts or higher rating;
all resistors 'z watt carbon 10%
R1—R21 220 ohms
R22—R31 1000 ochms
R32—R36 560 ohms
C1,C5,C8 10uF electrolytic
C2,C3,C6 1uF electrolytic
C4,C11 100uF electrolytic
C7 500uF electrolytic
C9,C10 1000uF electrolytic
D1,02,03 1N4001 or equiv. (1A, 50 PIV)
LED1—LED4 Jumbo red LED
DIS1—DIS3 Fairchild FND 510 .5 inch
common-anode 7-segment display
1G1,IC11,IC13 7404 hex inverter
1C2,1C3,1C4,IC9 7400 quad 2-input NAND
gates
IC5,IC6,IC7 7473 dual J-K flip-flop
IC8,IC10 7411 triple 3-input AND gate
1C12 74132 quad 2-input NAND Schmitt
trigger
S1 SPST normally-open pushbutton
switch
S2 SPST slide switch
A complete kit of all parts above, plus a
double-sided drilled printed-circuit
board with plated-through holes, is avail-
able for $29.95. The PC board alone is
$10.95. Add $1 for shipping (USA) and
handling. California residents add 6%
sales tax. Order from:
PPG Electronics Co., Inc. Dept. RE
14725 Oxnard St.,
Van Nuys, CA 91401

Construction

The Parts List shows that this design
uses a lot of parts, including 13 integrated
circuits. While you could certainly wire
this on a perforated board, it is far easier
and less troublesome to use a printed cir-
cuit board. Figures 4 and 5 show the top
and bottom of a two-sided PC board
design. If you make this board yourself,
be certain that the top and bottom traces
are aligned very closely. Since you proba-
bly won't have the equipment to plate
through the holes after you drill them, be
sure to solder each component on both
the top and bottom of the board wherever
traces would feed through. This might
mean using Molex pins instead of sockets
for the IC’s since the pins can be soldered
to both the top and bottom of the board,
while regular IC sockets can only be sol-
dered to the bottom of the board.

The actual construction is very simple
if you use the PC layout shown, with only
a few precautions. Insert all parts into the
top of the board in the positions shown in
Fig. 6. Use sockets for all IC’s—just in
case you insert the IC's backwards (see
Fig. 7 for orientation), or if an IC ever
needs to be replaced for any reason. Be
sure all capacitors are inserted into the
board with the proper polarity; the same
is true for the diodes and LED’s. For the

SMALL INDENTATION
OR
NOTCH

PIN 1

PIN 1

FIG. 7—HOW PIN 1 IS IDENTIFIED on an IC
housed in a DIP package.
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FIG. B—DROPPING DIODE protects against re-
versed polarity.

FRONT VIEW of the slot machine. Clear plastic
panel makes all parts visible.

diode, the banded end is your guide; for
the LED, look for a flat spot or notch at
the base. Be particularly careful to note
that the top edge of the displays have 4
notches along that side. Be very careful to
put the right valued resistor in each loca-
tion.

Testing

Use either 4 “D" cells, a 6-volt lantern
battery or a 5-volt regulated supply for
power. DO NOT reverse polarity or you'll
probably zap the IC’s! It would be wise,
actually, to add a diode (IN4001 or
equivalent) in series with the power sup-
ply lead (see Fig. 8), especially if you're
using batteries. With the diode, the 6
volts from the lantern battery is dropped
closer to the ideal 5 volts for TTL circuit-
ry. (If the display is dim or erratic, jump-
er or remove the diode you added.)

Turn on S2. The displays should all
light. If all three are the same, the four
LED’s should flash. Troubles can usually
be traced to (1) poor soldering (2) parts
in backwards, for those requiring proper
orientation, (3) component values in
wrong locations. Actually, the least likely
problem is defective parts, so check (1) to
(3) above before blaming the parts.

Press S1 and watch the action!

Modifications and packaging

The entire unit could be packaged in a
large box, but my model is sandwiched
between sheets of clear Plexiglas with
screws and spacers, with the switches and
power jack mounted on the upper panel.

You might want to increase the stop-
ping time of the displays, to add to the
suspense. This is most easily done by add-
ing capacitance to each display’s slow-
down circuit—-C4, C7 or C9/CI10.

While the Digital Slot Machine won’t
allow you to go home with a pocket full of
silver dollars, at least you'll still have the
shirt on your back! R-E



a LOAVA 0

dentify

Unmarked
C’s

How to identify those surplus and salvageable IC’s and reduce
the cost of your next digital construction project.

KIRTLAND H. OLSON, P.E. & ANN L. ZEVNIK*

SOME TIME OR OTHER, EVERY ELECTRON-
ics bull gets hooked on at least one super
deal for unmarked components. Though 1
generally shy away from such “bargains”
as too time-consuming, 1 fell into this one
by making an all-too-common mistake.

It began when a neighbor introduced
me to a new surplus outlet operated by a
local manufacturer. On my first visit, |
looked at many circuit boards, filled with
IC’s, and marveled at the low prices.
Memorizing a few numbers and codes, |
resolved to see if any data sheets in my
files would reveal information on those
boards.

Success! Some numbers seemed famil-
iar— 911,914, 912 seemed to belong to a
resistor-transistor logic family (RTL) in-
troduced some years ago by Fairchild.
Symbols that 1 remembered from the
packages told me that Fairchild, Motor-
ola, and Transitron had manufactured
those circuits. Although I had no specific
data sheets, my collection revealed that
RTL had been made in dual-inline pack-
ages (DIP’s) like those I'd seen.

I resolved to buy some boards on my
next visit, and parted with a few dollars
for several. Hedging my bet, I chose
those containing discrete components as
well as integrated circuits. That way, il
the IC’s were valueless, I could at least
salvage a reasonable number of resistors
and capacitors. Tucking my prize behind
the seat, I drove home, elated.

*Kirtland H. Olson, P.E., provides technical and
management assistance to business and govern-
ment. Ann L. Zevnik writes, lectures and manages
seminars for The Harvard Group.

After several days of poring over data
sheets, and back issues of Radio-Elec-
tronics, my collection of diagrams, pin-
connections, and type numbers filled sev-
eral sheets of notes; but discrepancies
began to arise. Some numbers had four
digits that didn’t appear in any logic fam-
ily; other numbers suggested linear cir-
cuits.

Such was my introduction to date
codes: The numbers that guided my pur-
chase turned out to be manufacturing
dates. Crushed, I put the boards aside for
several months. From time to time I con-
templated attempts at identification.

Now almost a year after my original
purchase, I wanted some IC gates and
decided to try to identify some of those
unmarked units experimentally. Al-
though I ultimately succeeded, frustrat-
ing failures dogged my path. However,
each failure taught me valuable lessons
from which I derived a scheme for identi-
fying unmarked digital IC’s.

Hooking up the power supply

I started by trying to identify IC ele-
ments that would clearly indicate a logic
family. Still believing that the DIP’s con-
tained RTL, I expected to use a 3.6-volt
power supply; but [ still needed to know
which pins to try. Several pin-pairs com-
monly serve as power and ground — 7
and 14 often serve TTL DIP’s — but
RTL uses 4 and 11.

For most digital logic families, you can
connect any pin to a positive supply or
ground without damage. However, some
power gates would not survive that, if you

BEST BUY BOARD. This single-sided board
contains both IC's and discrete components.
Electrolytic capacitors indicate voltage limits
and polarity. The Zener diode also tells us the
voltage and polarity.

N READILY IDENTIFIABLE
|| POWER PADS \

ELECTRDLYTI
BYPASS BAP

ANOTHER GOOD BOARD CHOICE. Electrolytic
bypass capacitor tells us polarity and maxi-
mum power line voltage.
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3 RADIO-ELECTRONICS

happened to connect a collector directly
to the supply while the transistor was
turned on; and RTL NOR gates might
also be damaged. | put 500- to 1000-ohm
protective resistors in series with test
probes to each side of the supply. Of
course, | couldn’t put such resistors in
series with the power supply, but I was
using a diode string (see Fig 1) that could
deliver only 50 mA anyway.

AAA
¥y

15082

y IN4148

r

p———————

15V
53mA

lad _ladl o ld lad

L S0 |

FIG. 1—DIODE STRING in series with resistor
acts as a voltage divider. Each diode develops a
fixed voltage drop across its junction.

Using printed circuit traces as clues, |
saw that pin 4 of all packages connected
to a common point. What I took to be pin
11 also returned to a common bus. As
leads didn’t always go directly, I patiently
traced back to the common point on the
board. Using RTL specs as a guide, |
applied about 4 volts to one DIP after
removing it from the board.

Missed agaln! First, the voltage across
the 1C was only millivolis and I suspected
that the supply was backward. Reversing
the leads raised the voltages to more rea-
sonable levels. Past experience told me
that | should find gate outputs at definite
logic levels, and that inputs would not be
S0 precise.

I began to measure voltages at each
pin. The strange results puzzled me; few
pins showed anything sensible. I shut
down the supply and turned to my notes
to check my work.

Idly picking up a board, I checked the
pinout again. As I counted the pins, I
realized that it was pin 10, not 11, that
was common to many IC’s. On turning
the board over, | spotted an electrolytic
bypass cap, clearly marked with + and
—. Now | knew the power pins and the
correct polarity.

Identifying the gates

Quickly soldering the power leads to
the proper pins, I began to repeat my
measurements. As the numbers filled my
chart, the gate structure began to reveal
itself. On those IC’s, some strange volt-
ages appeared. | recorded them without
understanding, hoping to find an explana-
tion later. Clearly, however, those volt-
ages didn’t look like RTL. Many termi-
nals were near 1.5 volts, suggesting inter-
nal pull-up resistors for a current-sinking
form of logic.

With the chart filled in, | checked the
components near the place I'd removed
the IC from the circuit board. Small

capacitors connected the terminals with
oddball voltages to others. A cursory
check revealed that the circuit boards
contained many such caps, connected be-
tween pins on the various DIP’s.

Two pins showed values essentially
equal to the supply voltage, and | took
those to be outputs. Since gates are the
most common functions, I also assumed
that the DIP contained one or more gates
of an unknown kind. Deducing that I
would most likely find a NAND gate, 1
put the meter on the output terminal and
began to ground each unidentified pin in
turn.

I soon discovered four pins that made
the assumed output pin go low, when any
one was grounded. Moving the meter
probe, | found that the pin with the
strange voltage behaved logically opposite
to the output — but varied between 0.4
and 0.8 volts, rather than between zero
and supply. Moving on, I tried the other
high voltage pin and found a similar gate
structure.

At that point, | wondered how I would
identify the proper supply voltage. Ca-
pacitor ratings of 15 and 35 volts certain-
ly set an upper limit. Most logic families
use five volts, but how could I be certain?
Luckily, I found one card with a Zener
diode on it, clearly connected to supply
the IC’s.

- pime—

CERAMIC BYPASS CAPACITOR does not indi-
cate polarity or voltage, but does identify power
busses.

Measuring the Zener voltage, | verified
that those IC’s required 5 volts. Remem-
bering my previous mistakes, I decided
not to use my 5-volt l-amp lab supply,
but rather to use my + or — 15-volt
200-mA supply with a dropping resistor
to limit available current to 50 mA. I used
the Zener removed from the board to pro-
vide 5 volts.

Rewiring my setup, I re-measured volt-
ages at various IC pins and tested gate
functions thoroughly. Testing all 32,768
combinations of 16 pins would take 9
hours at 1 second per test, so I was glad to
have developed some clues first. As a
result, even trying to hold five probes at
once, I could prove within a half hour that
the IC contained two positive logic AND
gates, each with four inputs.

Celebrating my victory over a cup of
coffee, I reflected on how lucky I had
been so far. But luck helps those who are
ready; I had balanced my mistakes with

&

CHECKLIST FOR TESTING
SURPLUS DIGITAL IC’S

1. Use circuit clues to identify power

pins, polarity, and voltage, if possi-
ble.

2. Sketch the circuit connections to

an IC before removing it from the
board. Record pins that are
grounded, tied to plus, tied togeth-
er, or left open. That procedure
reduces the number of combina-
tions you need to try. Also record
the presence of pin-to-pin resistors
or capacitors; they often give valu-
able clues.

3. Measure the supply voltage at the

IC pins immediately after firing up
the test circuit.

Use your voltmeter and grounding
probe to group gate inputs togeth-
er. The open-circuit voltage at one
input to a gate drops mV when you
ground another input to the same
gate.

5. Test one IC at a time until you can

identify it.

6. Use a power supply that can only

deliver a few mA when shorted.

7. Use a socket mounted to a bread-

board. Molex pins on drilled bread-
boards, or the upside-down socket
type, will accept soldered pins.

8. If you don't know the voltage, start

at 3.6 to 4 volts. This way you won't
kill RTL but will operate DTL/TTL.

9. Make a simple clock pulser so you

know you get one clock pulse per
actuation.

10. Use 470 ohms to 1k ohms in series,

with probes to connect inputs to
plus or ground.

11. Once you identify one function,

test another mystery IC that has
identical markings to see if it is the
same function. Then test another
with some (not all) markings differ-
ent. Establish which marks relate to
function.

e Qutputs tend to take either the
highest or lowest voltages, sec-
ond only to the power and ground
connections.

e Clock inputs may appear to be
grounds when left floating.

o Normal gate inputs for current
sinking logic are 2 to 3 diode
drops above ground — that s,
1.2 to 1.8 volts when fleating.

o Voltages differing from the stan-
dard logic levels usually indicate
nodes, expanders, or special in-
puts for external components.




good moves. Choosing boards with dis-
crete components gave me clues (like the
Zener voltage) that would otherwise have
been missing. Using a current-limited
supply meant that my mistakes in con-
necting power were not fatal to the IC,
and provided both information and a sec-
ond chance to use it. Buying IC’s on
boards gave me circuit clues not available
in “by the bagful’ specials.

Getting the first IC off the board had
been a chore. Lifted pads and bent leads
gave mute evidence of trouble to come.
Unfortunately, the pads lifted easily from
those boards (some kind of paper epoxy,
not glass). The manufacturer had bent
the IC leads over on the circuit side of the
PC board, making removal difficult.

Then I had an inspiration! Realizing
that there was no real reason to save the
useless board, I decided to cut the traces
next to the pads and deliberately lift the
pads individually with my soldering iron.

Using a small hobby grinder, I cut each
trace as close to the pad as possible. (If
you don’t have a grinder, use a razor
blade or sharp knife to cut the circuit.)
Heating the pad until it lifted, I slid the
pad off the bent IC pin. With longnose
pliers, I straightened each lead and the
DIP’s fell off the board into my waiting
hand.

Sorting the IC’s

Near the date code, the IC’s 1 bought
bore cryptic markings consisting of four
letters and one number. For example, the
first 1C I tried was labelled AAAL4.
Finding another DIP marked AAAL4
with a different date code, I removed it
from the board and proceeded to test the
circuit, assuming it would be the same.
Within minutes, my assumption was
proven correct.

13— 12
14 —
= 1
2_' 3 —
5_

FIG. 2—DEVICE had 2-input and 4-input AND
gates feeding a 2-input NOR gate.

Excited by success, | sought a new
challenge. A DIP marked AAVLI
seemed less formidable than one marked
AAFAl — suppose that meant “full
adder!” Removing the AAVLI IC, I still
marveled at how easily I could remove the
circuit trace from the package, rather
than trying to wrest the package from the
board.

By now I knew that the circuit con-
tained many valuable clues. Accordingly,
I made notes to show where the small
capacitors connected; which pins were
grounded; which connected together, and
which had no connection. This time I
quickly verified that one of the pins con-
nected to the capacitor was an output, and
there were two of them.

Figure 2 shows the diagram as |
derived it. Because pin 1l presents a
NOR function, I needed more time to

determine its operation. I found it easiest
to define those functions for positive
logic, since the gate inputs normally
assume the high state. Thus, pin 11 of
AAVLI] normally stays low if all inputs
are open. Grounding 3 or 5, or both,
raises 11 only if 13, 14, 1, or 2 is also
grounded. Later, I learned a way to tell
which pins were in the same gate input,
but at this point, logic alone sufficed.

Since a V in the identifying numbering
sequence occurred when I encountered a
NOR function, I resolved to see if
AAALS numbered device would be only
AND gates. Again using circuit board
clues, I made my sketch (see Fig 3). The
outputs were high and did not respond
rapidly to grounding single input pins.
Clearly those were not simple AND
gates.

Using the meter and the grounding
probe, I discovered that some inputs
affected others. If the DVM read 1.483
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FIG. 3—DEVICE PIN-OUT with identified leads
and their functions.

on one input, grounding any one of sever-
al other inputs reduced the reading to
between 0.9 and 1.1 volts. | had found a
way to deduce which inputs entered the
same gate! External pin measurements
reveal close internal connections. Know-
ing which inputs comprise the same gates
provides the key to unscrambling compli-
cated IC’s.

REMOVING IC’s FROM
SURPLUS
CIRCUIT BOARDS

Although many manufacturers offer
devices to ease IC removal, most of
those tools are designed to try and pre-
serve the circuit board. If you recognize
that the surplus board is worthless,
except to carry home your IC's, there's
an easier way to remove DIP's from
cards.

The trick is to do the job in steps:

1. Cut the circuit traces, so each pad
can be removed separately.

2. Heat the pad with your soldering
iron until you can slide it over the bent IC
pin.

3. Straighten the IC pins, one by one,
so the DIP drops off the board.

That procedure wrecks the board, but
separates the de-soldering operation
from mechanically removing the IC.
DIP's come off easily, with straight,
clean pins that will still fit a socket.

Hobby grinder cutting traces requires light
touch.

]
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lc before removal, traces and pads intact.

Heat pad with soldering iron, slide off in
direction of bent pin.

After removing all pads, straighten each pin
with long-nosed pliers.
"

Board is dnslroynd but IC drops out with
straight, usable pins.

Hopelessly d:ﬁlcult to remove, this IC Is
entirely grounded.
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5 RADIO-ELECTRONICS

Rapidly checking each pin against the
others, I found four input pairs. Deducing
that those pairs further combined inside
the gate, I strapped them together and to
ground in various combinations until a
sensible pattern emerged. In a short while
I derived the diagram shown in Fig. 4.
That DIP contains two pairs of two-input
AND gates followed by the OR IN-
VERT sections. As I'll show you later,
you can connect each of those to make an
exclusive OR.

My assumption that “V* signified
NOR was clearly down the drain. Testing
several units of each type, I could verify
that the alphanumeric code uniquely
identified the device, but still could not
deduce the meanings.

On to other IC’s

Confident that I could attack more
complex functions, I tried an AAFLI.

CHECKLIST FOR BUYING
SURPLUS DIGITAL IC’S

1. Avoid multilayer boards. They
make It hard to get the IC’s off with-
out special equipment. (You can
tell muitilayer boards by holding
them up to a light. If you see circuit
traces that aren’t on either side of
the board, it's a multilayer type.)

2. Pick singlesided PC boards when-
ever possible.

3. Next choose double-sided
boards.

4. Choose boards with physical de-
fects (bad solder or cracks) over
those with burn marks or other obvi-
ous warnings. You are more likely to
get good, new materials.

5. Get boards with discrete compo-
nents—especially Zeners or filter
caps—to give you clues to IC volt-
ages and pinout. That way, if the
IC's turn out badly, at least you'll
salvage some components.

6. Pick boards that have repetitive
patterns and many IC's of one kind.
They will help you find clock lines,
power pins, and essential control
lines.

7. Prefer boards with straight IC
pins.

8. Pick boards that have the smallest
pads around IC pins, making it easi-
er to lift them with a soldering iron.
Big solid blocks of circuit are hard to
lift.

9. Avoid glass epoxy boards. They
hold their pads better, so you must
work harder to get the IC’s off.

10. Remember that numbers like 911
or 7222 are likely to be date codes
unless you see the complete manu-
facturer's number.
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FIG. 4—THIS DEVICE was found to contain two
pairs of 2-input AND gates. Each AND-gate pair
fed into a 2-input NOR gate.
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FIG. 5—LOGIC DIAGRAM of the IC before all

lead « ti and functi had been iden-
tified and labeled.
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FIG. 6—TWO NAND GATES connected as a
switch-operated clock that produces a single

pulse each time switch is pressed.

Once again | found two outputs, and
established the pairs of gates. As I mea-
sured one output, grounding inputs in
turn, I got very confusing results. I could
swear that the output state changed, but
repeating the test showed no result.

After going through several such se-
quences, I began to measure both outputs
after each test. Suddenly it was clear —
feedback points always changed in syn-
chronism. That revelation opened new
possibilities to explore. Although more
complex functions could give the ob-
served changes, I deduced that AAFLI
contained flip-flops.

Checking that assumption, I found that
pin 7 on AAFL1 seemed to be connected
to ground internally; it always remained
within a few milivolts of ground. I decid-
ed to seek circuit board clues. Finding a
board containing only AAFLI1 devices, I
discovered that all pins 7 were bussed to
conductors that left the board. Further-
more, by examining the other connec-
tions around AAFL]1 devices, I surmised
that of the inputs, only pins 13 and 1
could not be simply tied to ground.

Let’s review the situation, because flip-
flops are a little harder than simple gates.
Figure 5 shows what I knew before using
circuit board clues. Bussing of pin 7
indicates some common purpose, and its

normally low voltage (when uncon-
nected) sets it apart from common gate
inputs. Of the remaining terminals, 9 and
11 are outputs; 8 and 12 are the corre-
sponding feedback points for capacitors;
4 is the positive supply, and 10 is ground.
Circuit board traces always take 13 and 1
to the connector; 14 is sometimes used
and sometimes open, and 2, 3, 5, and 6
connect to ground.

Piecing all that together, I opted to
strap 2, 3, 5, and 6 to ground, leave 14
open, work with 13 and 1, and assume
that 7 was the clock. At first, I tried
clocking the flip-flop with a probe, con-
necting alternately to +5 and ground.
That set-up turned out to be unreliable,
as the imperfect contact generates an
unknown number of pulses. Figure 6
shows a simple, switch-operated clock
that produces a single clock pulse each
time we operate the snap-action switch.
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FIG. 7—EXCLUSIVE-OR made from two AND
gates and NOR gate in half of AAALS.

Using a similar clock generator, I could
cycle the clock line for varying combina-
tions of logical inputs to pins 13 and 1.

Tables of inputs & outputs

By reducing the number of terminals
to be tested, 1 generated simple tables
relating the logical inputs and outputs
before clocking to the logic outputs after
a clock cycle. Having then a guide to
operation, I could alter the state of pins 2,
3, 5, and 6 in various combinations and
derive a logic representation of the flip-
flop.

Using the functional diagrams I devel-
oped, I built a seven-stage feedback shift
register that generates 125 of all 127 pos-
sible sequences of 7 bits. In essence it
makes digital noise. I used an AAALS as
an exclusive OR (Fig. 7) to feed back
signals from the last two stages of the
shift register to the first.

As you can see from Fig. 7, the AND
gates form the functions A.B’ and B.A’
before being OR’ed and inverted. Thus
they provide an output only if one flip-
flop is high and not when both are high.
That generates the exclusive OR func-
tion.

Now, I realize that your unmarked or
house-numbered IC’s will be coded dif-
ferently from the ones I bought. But with
simple equipment and careful measure-
ments, you can identify digital IC’s pre-
cisely enough to use them for many pro-
jects. Buying carefully will help you to
gain many hints for the solution of your
particular puzzle.

Use the three checklists on buying and
testing surplus digital IC’s to help your-
self to bargain components. R-E



JULES H. GILDER

WOULD YOU LIKE TO BE ABLE TO TALK TO
your Aunt Bessie in Florida and your
sister Eileen in New York at the same
time? You could ask the telephone opera-
tor who (for a special fee) could probably
arrange such a round-robin conversation,
commonly referred to as a conference
call. Or, if you may be lucky enough to
live in an area where the telephone com-
pany offers its subscribers a special con-
ference-call service for an additional
monthly fee.

If neither of these solutions appears
practical, then just rummage through
your junk box for a handful of parts, or
buy everything you need from your near-
est electronic parts dealer to make a
conference-calling device for less than $5.
All you need is two 1-uF nonpolar capaci-
tors and a double-pole-single-throw
(DPST) switch. If you want your project
to look nice and make it simple to hook
up, you can also buy a 3 X 2 X I-inch
plastic box and a telephone jack and
plug.

One more important thing: To use this
device, you must have two separate phone
lines (i.e., two different phone numbers).
Also, since this project is directly con-
nected to the phone line, you should
check with your local telephone company
to see if it has any objection to your using
this device.

About the circuit

Talk about simple circuits . . . there
aren’t many simpler than this one. All the
circuit consists of is two capacitors and a
switch; even a novice electronics hobbyist
should have no problem assembling this
handy telephone accessory.

BUIEDEIEIS!

CONFERENGE
CALL Telephone
Accessory

Have you ever wished that you could converse via telephone with two
separate parties at the same time? If so, it is possible that you
can do it using this inexpensive and easy-to-build telephone adapter.

TELEPHONE JUNCTION BOX

81
RED 01)I 1uF, 250V o o RED:
@ : @
GHEEN cz)‘ 1l 250V Lo BREEN
TO TELEPHONE 2 TO TELEPHONE 1
e i et el N T
| RED }I 1uF, 250V o |
[| 2 |ceen gL 250V Olrc |
| |
lTU TELEPHONE 3 I

CONFERENCE CALLER

FIG. 1—WITH TWO SEPARATE TELEPHOMNE LINES brought to your desk or other convenient point,
you can use this simple circuit to initiate conference calls.

THE CONFERENCE CALLER accessory and the
jack-in-a-plug that makes it easy to connect to
and disconnect from the phone lines.

PARTS LIST

C1—1-uF 100 VDC, nonpolar capacitor
C2—1-uF 100 VDC, nonpolar capacitor
SW—DPST switch

Basically, the circuit couples two tele-
phone lines together without interfering
with the operation of either line. It does
this by letting the audio signals pass from
one line to the other and preventing the
DC control signal of the telephone net-
work from passing through.

One way to accomplish this is to use a
specially wound isolation transformer
that has windings of equal impedance. A
simpler and less costly method is to
simply place a 1-uF capacitor in series
with the connections between the two
telephones as shown in Fig. 1. The switch
merely makes it possible for you to decide
when to connect the second line in and
when to cut it off.

continued on page 71
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HE year 1955 marked the 50th an-
niversary of the first home radio
sold to the public anywhere in the
world.

It was not radio as we know it today
because in 1905 there was no com-
mercial broadeasting. But wireless had
been going strong for several years and
amateur radio too had just begun.
Marconi and other pioneers were trans-
mitting intelligence by the dot-and-dash
method; indeed wireless in those days
was rapidly forging ahead.

The public at large knew little or
nothing about wireless before 1905, ex-
cept what they read in the papers and
in magazines. As for owning a wireless
home set, it had not as yet been born.

Previous to 1905, in 1903-04, the
writer had been working on a small
portable transmitter and receiving out-
fit which he felt could be sold to the
public. It took several years to perfect
it and make it foolproof so it would
work under practically all conditions.
It had to be low in cost so everyone
could buy the outfit.

This ambition was realized some time
in 1905. After making a number of
models the writer began to market the
first home or private radio set ever sold
to the public.

As there were few wireless stations
in the country, it became necessary to
gsell a transmitter, too, so amateurs
could set up a transmitter and receiver
at home. Then while one person was
transmitting signals, the other could
receive them. Or the transmitter could
be set up in one room and the receiver
would ring a bell in the other room

By HUGO GERNSBACK

A half-century ago,

the first radio for the public’s
use and enjoyment

was marketed.

Differing vastly from today’s
radios in construction

and function, it opened the
field of radio for

private interest and
amusement rather than
commercial communica-

tions use.
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without any intervening wires what-
soever.

The outfit that accomplished all this
was known as the TELIMCO Wireless
Telegraph Outfit. TELIMCO is a con-
traction of the first letters of the writ-
er’s old pioneer firm, The Electro Im-
porting Company (E. I. Co.), which
became famous between 1904 and 1915
as the first radio mail-order house in
the world. Only comparatively few sets
were sold in 1905. But in 1906 the little
outfit went into quantity production and
was sold through many large outlets,
including such famous stores as Macy's,
Gimbel’s and F. A. O. Schwarz, the
country’s largest toy establishment.

Incidentally, it was first advertised
in the magazine Scientific American in
the issue of Jan. 13, 1906. This was the
first home radio set advertisement to
appear in print anywhere.

The writer well remembers the in-
credulous looks of many of the store
owners when they were first approached
to buy “wireless sets.” It was necessary
to make a demonstration in each case
before anyone would stock them.

The complete set, both receiver and
transmitter, at first was marketed for
$7.50. This was raised later on to $10,
at which price most of them were sold.

The photograph shows an exact rep-
lica of the original outfit, built by the
writer, to commemorate the 50th an-
niversary of the first home radio set.
The transmitter, with the three dry
cells and key, was composed of a 1-inch
spark coil. The “l-inch” here means
that the coil threw a 1-inch spark
through free air, between wire points.
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Above—Advertisement for the first radio set offered the DoAY
public. It appeared in Scientific American, Jan, 13, 1906. S
Right—Picture diagram of layout, drawn by Hugo Gerns- T . \
back in the 1900’s: A, G, antenna, ground; S, spark coil; %/_'
B, batteries; K, key; AS, relay adjusting spring; SD, co- ‘5'{/_////////-’ : H S'D

herer~Connections: 9, 8, to relay electromagnets; 7, 11, co-
herer; 13, 16, decoherer; 14, 15, relay contacts.
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Mounted on the spark coil, on two metal
standards, were two brass oscillator
balls between which a small blue spark
jumped the 14-inch gap. The spark coil
had a fast vibrator so that every time
you depressed the key a spark would
jump between the two balls. Depressing
the key for a short period would give a
dot, a longer period would give a dash.

The receiver was a T5-ohm “pony”
relay which had to be so sensitive that
if you blew your breath slightly against
the armature its contacts would close.
There was also a single dry cell and the
all-important coherer. It was simply
constructed of two large, double binding
posts through the bottom holes of which
passed two silver-plated brass rods. A
glass tube, placed between the two bind-
ing posts, was slipped over the two
brass rods. These silver-plated %%-inch
metal rods fitted the glass so that there
was extremely little or no play. The two
rods were separated about 3/16 inch,
forming a gap. This gap was filled with
the “soul of the set”—the coherer
filings, composed of 909 coarse iron
and 109% coarse silver filings. By
shaking the mixture well it was ready
to be used. The filings had always to be
loose, never packed tight.

The decoherer—an ordinary house
bell —was mounted so that the clapper
of the bell would strike against the
glass tube of the coherer at the exact
spot where the filings were. If the dia-
gram is studied, it will be seen that
every time the relay closes its contacts,
the bell will ring through the single
cell,

Now, if you depress the key at the

transmitter, the two aerials (aerial and
counterpoise) will emit radio waves.
Curiously enough, the waves which the
writer used 50 years ago were of the
very short variety (above 30 mega-
cycles) to which modern radio has come
back. The two aerial wires of the trans-
mitter measured less than 1% feet.

Inasmuch as the coherer is directly
in the receiver aerial circuit, the filings
offer a very high resistance. But under
the onslaught of the radio waves they
instantly become an excellent conductor
—as if they now were a solid conductor.
The relay, in the same circuit, now goes
into actioh, attracting the armature
which closes its contacts. This sets off
the decoherer bell which rings and
shakes up the coherer filings. These now
fly apart—they decohere—and the co-
herer becomes nonoperative until the
next wavetrain comes along.

Thus every time you press the trans-
mitter key, the bell at the receiver
rings. It rings as long as you hold the
key down. A long ring is a dash, a short
one a dot.

You can pick up the receiver and
walk to the next room, yet the bell
sounds without any visible connection.
Even through thick walls, signals still
come in.

One of the things that bedeviled us
in the early days was sparking at the
relay contacts. This would set up elec-
tromagnetic waves and often the out-
fit gave no clear signals; sometimes the
bell would ring for seconds after the
signal. This was overcome by putting
a 5-pf capacitor across the relay points.

The range of the TELIMCO Wireless

Telegraph Outfit was between 300 to
500 feet when used without ground
connections. By using an elevated aerial
50 to 100 feet in length and by ground-
ing one side of both transmitter and re-
ceiver to a water or gas pipe, the range
was easily increased to one mile. Indeed,
hundreds of people who bought the out-
fit at the time reported excellent re-
ception even over greater distances, but
these, of course, were exceptions. Note
that this set used no tuning whatsoever.

A curious thing about this little out-
fit today is its strange effect on radio
people who never heard of the ancient
spark coil and coherer sets. Young
radiomen, who have never seen one of
these outfits, are usually very much
perturbed and astonished when the
writer demonstrates it. The reason of
course is that people have difficulty
realizing that with a little three-dry-
cell transmitter it is possible to ring
a bell through intervening walls while
the novice holding the receiver.

Radiomen today think of devices
which operate relays as being relatively
large and find it hard to believe that
such a small portable transmitter and
receiver could do the work.

It is conceivable that some time in the
future these same instrumentalities
may still find a use in modern radio and
electronics which may not be apparent
today.

The TELIMCO outfit here described
has recently been acquired by the Henry
Ford Museum of Dearborn, Mich. It
was donated by the writer. It will be
permanently exhibited in the radio
section of the museum. END

HOME RADIO

MARCH, 1956

Replicas of the original transmit-
ter and receiver, soon being sent to
the Ford Museum at Dearborn.
Left—the receiver: A, antenna
system; B, dry cell; C, coherer; D,
decoherer; P, adjustable coherer
rods; R, 75-ohm relay. Right—the
transmitter: A, antenna and count-
erpoise; B, dry-cell power supply;
C, l-inch spark coil; O, spark-ball
oscillators; K, transmitter key.
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TRS-80

BREADBOARD

Part 3—Build this breadboarding device that serves as an interface
between the TRS-80 microcomputer and circuits you are designing.
Here are some experiments that show how the device can be used.

IN THE LAST TWO ISSUES WE COVERED THE DEVELOPMENT AND
construction of this interfacing breadboard that lets you connect
external devices to your TRS-80. Now, let’s see how to use it.

Experiments you can do

A simple traffic light controller: In this experiment, you will
construct a traffic light simulator so that various light patterns
may be experimented with, under the control of programs in the
TRS-80 computer. The first step is to construct the “traffic
light” using individual colored LED’s, and the second step is to
develop the necessary software that can be used to control the
needed lamp patterns. Wire the output port shown in Fig. 16.
Make the necessary connections between the two SN7475
latches and the data bus. Remember that each of the latch IC’s
requires a power and ground connection for proper operation.
Individual LED’s have been used to simulate the traffic light’s
lamps. You will find that colored LED’s make the patterns easy
to recognize. Individual 220-ohm current-limiting resistors have
been used with each LED. The SN7475 latch outputs have been
used to directly drive each LED. In this configuration, a logic
zero at a latch output will turn the corresponding LED on, while
a logic one will turn the LED off. The latch enable input may be
obtained from the NOR gate circuit shown in Fig. 15.

If this circuit is not wired on your solderless breadboard, you
may wish to wire it at this time. Remember to connect + 5 volts
and ground to the SN7402 NOR gate. In this configuration, the
latches will only be activated to accept information from the
TRS-80 when an OUT 6,X instruction is executed. Of course,
X must be defined in the program so that the computer knows
what is to be output to the latches.

Once the LED’s have been wired to the latch IC’s, and the
latch IC’s have been interfaced to the TRS-80 through the
interface breadboard, you should try and test each of the LED’s.
First, to be sure that all of the LED’s have been turned off,

JON TITUS, CHRIS TITUS, and DAVID LARSEN
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FIG. 15—SCHEMATIC DIAGRAM of the NOR gate circuit used for testing
the breadboard.
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FIG. 16—A SIMPLE traffic-light simulator. See text for program.




execute an OUT 6,255 command. Now, with the following LED
configuration:

Bit LED

Do Red

D1 Yellow ELM Street
D2 Green

D3 Red

D4 Yellow MAIN Street
D5 Green

determine what patterns of logic ones and logic zeros are needed
to control each of the individual LED’s.

Since the latches can drive the LED’s directly, the following
bit patterns were assigned to each of the LED positions:

ELM Red 254, 11111110,
ELM  Yelow 253 11111101
ELM  Green 251 11111011
MAIN  Red 247, 11110111,
MAIN  Yellow 239 1101111
MAIN  Green 223 11011111

Once you have compared these individual patterns with the
ones you have determined, test them using your computer and
your interface. You should be able to use statements such as
OUT 6,251 to test each LED.

When all of the LED’s have been tested, write a short pro-
gram that will flash the yellow lamp on Main Street, while
flashing the red lamp on Elm Street. Both of the lamps may
flash at the same time, or they may alternate. Use a 2-second
flash period; that is, 2 seconds on, 2 seconds off, and so on. The
following program may be used to flash the lights at the same
time:

10 OUT 6,255

20 FOR T=0 TO 300:NEXT T
30 OUT 6,238

40 FOR T=0 TO 300:NEXT T
50 GOTO 10

Two time-delay statements have been used, one at line 20, and
the other at line 410, to create one second delays in the program.
Since two of the LED’s are to be turned on and off at the same
time, the bit pattern is 11101110, or 238. We will leave it up to
you to write the program that could alternate the flashing
LED’s, rather than flashing them at the same time.

To actually simulate a traffic light, you must first figure out
what lamp patterns are required at an intersection. We suggest
that you try and do this before you go on. You can then compare
your answers with ours. Actually, only four different patterns
are required, which may seem to be fewer than you expected.
These patterns are noted below:

1. Red on Elm, Green on Main 222

2. Red on Elm, Yellow on Main 238

3. Green on Elm, Red on Main 243

4. Yellow on Elm, Red on Main 245
The decimal equivalent for each pattern has also been deter-
mined.

Now, the program to control the traffic light must be devel-
oped. You should assume a 2-second yellow period, with a 6-
second green period for Elm Street, and a” 10-second green
period on Main Street. Once the lamp patterns have been deter-
mined, the program is rather simple. The following program
may be used:

10 M=10:E=6
20 DATA 222, 238, 243, 245

30 READ L
40 OUT 6,L
50 FORI=0TOM
60 FOR T=0 TO 300:NEXT T
70 NEXT |
80 READ L
90 OUT 6,L
100 GOSUB 1000
110 READ L
120 OUT 6,L
130 FORI=0TOE
140 FOR T=0 TO 300:NEXT T
150 NEXT I
160 READ L
170 OUT 6,L
180 GOSUB 1000
190 RESTORE
200 GOTO 30

1000 FORI=0TO 2

1010 FOR T=0 TO 300:NEXT T
1020 NEXT |

1030 RETURN

While this program worked quite well, there are a number of
simplifications that can be made to make the program more
compact and more efficient. Can you suggest some changes that
could be made?

In the second traffic light controller program, an array has
been set up for the traffic light lamp patterns, and also for the
periods for which they are to be activated. Now, a generalized
control program can be used, rather than the long sequencing
program used previously. Some statements have also been added
so that you may enter the periods needed for Elm and Main
green times (in seconds).

10 A(1)=222:A(2)=238:A(3)=243:A(4)=245
20 M(1)=0:M(2)=2:M(3)=0:M(4)=2
30 INPUT “MAIN";M(1)

40 INPUT “ELM";M(3)

50 FORQ=1TO 4

60 OUT 6,A(Q)

70 FOR |=0TO M(Q)

80 FOR T=0 TO 300:NEXT T

90 NEXT |

100 NEXT Q

110 GOTO 50

So far, the computer has been used merely as a sequencer,
since it has only performed simple sequencing functions, with
fixed times between each lamp pattern. There are probably
many situations in which this type of sequencing might be use-
ful. Just think of the many tasks that you perform time after
time, with little or no variation. Let’s now consider expanding
the traffic light program so that it will respond to changing
traffic patterns. We will assume that two sensors on Elm street
(one for cars going in either direction), and two sensors on Main
Street have been OR’ed together so that cars are readily
detected by the computer. Assume that the E and M keys on the
computer are used for the car sensing functions.

Develop a program that will normally have the traffic light in
the Elm Street—Red and Main Street—Green situation. After
thirty seconds of “green on Main Street” have elapsed, the
computer will start to sense cars on Elm Street. If cars are
sensed after this initial 30-second period, then Elm Street will

The following parts are available from E
& L Instruments, Inc., 61 First St., Derby,
CT 06418.

Order No. 355-6125—Complete kit in-
cluding PC board, case and all parts.
Does not include interconnect cable.
Specify 117V or 230V version. $139.00.

Order No. 355-6175—Interconnect ca-
ble assembly (connects breadboard to

KIT INFORMATION

TRS-80 computer). $25.00.

Order No. 355-6100—Assembled 117-
volt version. $185.00.

Order No. 355-6150—Assembled 230-
volt version. $185.00.

Connecticut residents add state and
local taxes as applicable.

A pre-drilled and etched PC board is
available from Techniques, Inc., 235 Jack-

son St., Englewood, NJ 07631, for $24.50
postpaid. New Jersey residents add 5%
sales tax.

Copies of the book TRS-80 Interfacing
(published by Howard W. Sams and Co.)
is available for $7.95 plus 79¢ for shipping
and handling from Group Technology,
Ltd., PO Box 87, Check, VA 24072

& 0861 AHVNNYI



£ RADIO-ELECTRONICS

be cycles through a 30-second (or less) green period. Since it
will irritate drivers on Main Street when a single car actuates
the Elm Street green period for 30 seconds, the program must
also count the cars sensed on Main Street, when the Elm Street
green period has started. When a certain number of cars, say
five, are sensed on Main Street, then a new green period on
Main Street will be started. Of course, each “switch” in the
light patterns must go through the normal green-yellow-red
sequence. Try and develop this program to control the traffic
light. With some variations in timing, we used the program that
follows. Shortened time periods were used to speed the testing
of the program:
10 A=0
15 REM RED ON ELM, GREEN ON MAIN
20 OUT 6,222
30 FORI=0TO 10
40 FOR T=0 TO 300:NEXT T
50 NEXT I
60 A$=INKEY$
65 REM E KEY PRESSED AFTER 10 SECONDS
70 IF A$="E" THEN 80 ELSE 60
75 REM RED ON ELM, YELLOW ON MAIN
80 OUT 6,238
90 FORI=0TO 2
100 FOR T=0 TO 300:NEXT T
110 NEXT |
115 REM GREEN ON ELM, RED ON MAIN
120 OUT 6,243
130 FORI=0TO 10
140 FOR T=0TO 150
150 B$=INKEY$
160 IF B$="M" THEN 190
170 NEXT T:NEXT |
180 GOTO 210
190 A=A+1
200 IF A=5 THEN 210 ELSE 170
205 REM YELLOW ON ELM, RED ON MAIN
210 OUT 6,245
220 FORI=0TO 2
230 FOR T=0 TO 300:NEXT T
240 NEXT |
250 GOTO 10

Controlling an analog voltage:

There are many situations in which a variable analog voltage
is required. Controlling such a voltage by using the TRS-80
computer and some simple software provides a great deal of
flexibility that can not be obtained in other ways. Probably the
easiest way to have a small computer generate an analog voltage
is through the use of a digital-to-analog converter (D/A). These
devices are available in many configurations, but they can be
briefly explained by stating that they can produce a voltage
within a known range, say zero to -+ 10 volts.

The actual voltage produced is proportional to the binary
value provided to the converter by the computer. Thus, for an
eight-bit D/A converter, a binary value of zero would cause the
converter to output zero volts, while an input of 255 (11111111)
would cause the converter to generate the full 10-volt output. A
binary value between these limits would cause the converter to
generate a proportional voltage, for example, 10000000, or 128,
would generate a + 5-volt output. For additional information on
D/A converters and other interesting converter devices, we
refer you to: Microcomputer-Analog Converter Software &
Hardware Interfacing, Howard W. Sams and Co., Inc., 1978.

In this experiment, a Signetics NE5018 eight-bit D/A con-
verter IC has been used. Other similar eight-bit converters may
also be used, providing similar results, but the NE5018 has
some nice features that make it easy to use in computer systems.
These features include a built-in eight-bit output port latch, an
on-chip reference and an on-chip buffer amplifier. The NE5018
is wired as shown in Fig. 17. An SN7402 NOR gate chip has
also been used to generate the required Latch Enable (LE)
signal that will control the flow of eight bits of information to
the latch, and thus to the D/A converter.

+15V —15V
I 0.01
19’1? |1s
D7 —g-msa
06 Ve 18 0-10 VOLTS
ns—; ol cor] OUTPUT
DATA( D4—p SUM Lm_I y
BUS gg_I NE5018 s 47K
m—g COMP=500pF =
00 —2isp aee 14
LE
] |
1/25N7402

3 _Efz 15 ]11 12
== | N/C
N/C  N/C
FIG. 177—A SIMPLE 9-BIT digital-to-analog interface.

Actually, the D/A converter does not generate a continuously
varying voltage, since only 256 different voltages may be pro-
duced, one per eight-bit value. This means that in a converter
with a zero to 10-volt range, the individual voltages will be
approximately 39 millivolts from the one on either *side” of it.
With the interface shown in Fig. 17 connected to your interface
breadboard, try and write short programs that will 1) generate a
positive-going voltage ramp over and over again, 2) do the same
thing for a negative-going voltage ramp, and 3) generate a slow-
ly increasing and then slowly decreasing voltage outputs to gen-
erate a triangular output. These programs are listed below:

1) Program for a Positive Ramp

10 FOR I=0TO 255
20 OUT 6,1

30 NEXT |

40 GOTO 10

2) Program for a Negative Ramp

10 FOR I=255TO 0 STEP —1
20 OUT 6,1

30 NEXTI

40 GOTO 10

3) Program for a Triangular Voltage Output

10 FOR I=0TO 255

20 OUT 6,

30 NEXT I

40 FOR =254 TO 1 STEP —1
50 OUT 6,1

60 NEXT |

70 GOTO 10

There are many applications in which D/A converters are
useful, and in fact, some computer systems have a number of
D/A converters interfaced to them. Some possible applications
include the control of X-Y plotters so that graphic displays of
information may be produced, the control of servo motors for
positioning solar detectors/collectors, the sweeping of frequen-
cy generators to generate computer music, the control of filters
to filter out various types of electrical noise, and even the gener-
ation of known voltages that may be compared against unknown
voltages to determine their value.

There are many, many other digital devices that may be inter-
faced to your TRS-80 computer through the interface bread-
board; UART’s and USART’s for serial communications, 20
mA RS-232C loops for teletypewriter and terminal control,
advanced programmable controller chips, analog-to-digital con-
verter chips for measurements, and even other microcomputers.
In fact, we have interfaced our TRS-80 computer to an MMD-1
computer (Dyna-Micro, Radio-Electronics, May, June &
July 1976), so that programs may be listed on a teletypewri-
ter. R-E
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SWAN SPHERICAL ANTENNA is effective in receiving satellite transmis-
sions and can be built relatively inexpensively.

Part 4—In this installment of a series, we will go into more technical
details on receiver characteristics and specifications and will
show how some satellite receivers have been built at comparatively low cost.

ROBERT B. COOPER, JR.

IN PARTS ONE. TWO. AND THREE OF THIS
multiple-part series (appearing in the
August, September, and October 1979,
issues of Radio-Electronics) we learned
how the geo-stationary satellite system
is designed, what it is intended to do
and what a private individual, living
someplace south of the 80th north par-
allel, north of Venezuela, and east-west
between Bermuda and Hawaii can an-
ticipate being able to receive with a pri-
vate, backyard satellite television ter-
minal. Satellite television is the next
‘‘generation’ of television service in
America and throughout wide areas of
the world. Because of the mechanics of
the service, it is virtually immune to in-
terference and signal degradation, is
not adversely affected by weather. and
holds the potential to provide every
home in North America with several
hundred direct-access television chan-
nels!

Receiving system

Having determined that the basic
system consists of an antenna, a low-
noise amplifier (LNA) and a receiver-
demodulator. let’s look at what it is that
goes into each of these three major
component modules to make up the op-
erating system.

The antenna system has been ade-
quately covered in previous portions of
this series. Basically. in order to achieve

the kind of gain necessary (38 to 45 dBi)
a parabolic reflector is the best antenna
choice. This parabolic reflector has a
single focal point where all of the ener-
gy intercepted by the reflective antenna
surface is re-directed and focused. There
are several acceptable members of the
antenna family known as parabolics
that can be pressed into this service;
prime focus parabolics, Cassegrain
parabolics and spherical parabolics are
included. For as long as the (limited)
supply holds out, surplus (as in no long-
er used in commercial or military ser-
vice) parabolic ( or “*dish™) antennas
larger than 8 feet in diameter provide
very economical ‘‘reflector surfaces™
for most portions of North America. The
exception to this is in New England
where anything smaller than a twelve-
foot reflector surface would be a mis-
take. Beyond that, one of the least ex-
pensive antenna surfaces for this ser-
vice has been developed by a fellow in
Arizona named Oliver Swan. Using
aluminum window screening as a re-
flector surface. and stock square alumi-
num or steel tubing as reflector frame
material. Swan has developed a spheri-
cal antenna system that can be con-
structed in virtually any size from 10
feet by 10 feet to 20 feet by 20 feet for
as low as approximately $500 for the
ten-foot by ten-foot version. It is inevit-
able that some commercial firm will soon
begin marketing antenna *‘kits’" in this

area, perhaps copying the Swan devel-
oped spherical antenna and that from
this will spring a whole new family of
**backyard decorative pieces.”

Because we are dealing with a low-
power transmitter source (the typical
satellite has a S-watt peak power trans-
mitter) and a fairly high loss between
the **bird"" and your receiving location
(196 to 200 dB is typical at 4 GHz). not
very much signal power arrives at your
antenna. Fortunately, the signal received
is very constant (variations of + 0.7 dB
over a full year are typical limits) and
this allows us to design the system for
peak performance and forget it rather
than be concerned with wide-range
AGC systems to cope with large signal
fluctuations.

To make the most of the weak signal.
we have to place a very high gain. and
extremely low noise (figure) signal am-
plifier (or booster in TV terms) right at
the antenna. Since the reflector surface
on the parabolic is merely a focusing
tool. the actual *‘pickup antenna' is
really separate and distinct from the re-
flector. This receiving antenna. direct-
ed backwards away from the satellite
and towards the focused energy coming
from the reflector surface, is called a
**focal point™ or feed-point antenna.

The most efficient feed antenna is
one that looks at the reflector surface in
such a way that the *‘pattern’’ on the
feed antenna is down 10 dB at the out-
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FIG. 1-MOST COMMERCIAL FEED-ANTENNA LOW NOISE AMPLIFIERS consist of a feed antenna
(often a horn as shown for a prime-focus feed) which is equipped with a waveguide flange that bolts it
directly to the input flange on the LNA (Low Noise Amplifier). The LNA has an input (ferrite) isolator
both for frequency selectivity and as an impedance matching device for the first stage of the amplifier
itself. The extremely low-noise amplifiers develop their superior operating characteristics because of
extreme care taken in matching the first stage to the input source impedance and by carefully hand
selecting the expensive GaAs-FET (Gallium Arsenide Field Effect) transistors. GaAs-FET devices are
chosen for the first two stages. Once the noise figure is “established” by these two stages, less
costly bipolar transistors are used in 3-4 additional stages for “bulk" gain. The output, to the low-loss
downline coaxial cable, is through another ferrite isolator device or through a “loss pad” inserted to

force an impedance match.

side edges of the reflector’s surface
area. A horn-feed antenna, properly de-
signed, handles this function. Look
closely at Fig. 1. Note that the horn-
feed antenna is flanged or bolted direct-
ly to the low-noise amplifier itself; the
energy from the horn feed-point anten-
na couples through the waveguide flange
into the input circuit on the low-noise
amplifier, a section that has a piece of
ferrite (rod) in it as an isolator.

Low-noise amplifiers

This commercial style low-noise am-
plifier is the state-of-the-art high-dollar
approach to the low-noise amplification
aspect of the system. There are less ex-
pensive ways to go as we shall see in
subsequent portions of this series. The
purpose of the ferrite isolator is pri-
marily to insure that the input circuit to
the first active (transistor) amplifier
stage sees a constant impedance or load.
This is done to insure that the transistor
used in the first stage, a GaAs-FET (for
Gallium Arsenide Field-Effect Transis-
tor), is noise-figure matched at the 4
GHz operating frequency. Most of the
high-dollar GaAs-FET’s available for
this service have two separate peak op-
erating points; maximum gain does not
coincide with best (i.e. lowest) noise-
figure performance. In this case, gain is
backed off in the first couple of stages
as a trade off for lowest noise figure
since noise generated in the early pre-
amplifier stages is impossible to elimi-
nate later on in the system.

Most of the commercial LNA units
employ a pair of ultra-low-noise GaAs-
FET’s in the first two stages, and then
follow that up with between three and
five less expensive (typically bipolar as
opposed to GaAs-FET) amplifier stages.
Once the noise figure for the LNA is es-

tablished by the first couple of stages,
less expensive (and higher noise figure)
bipolar stages can make up the re-
mainder of the LNA system gain re-
quired.

Noise figure is measured in both dB
and by the Kelvin noise temperature
scale. Most of the commercial data
sheets will specify Kelvin temperature
only and most commercial installations
are using amplifiers with 120-degree
Kelvin (or 1.5 dB noise figure) specs.

State-of-the-art has been catching on
quickly in this field; in late 1976 the
price for a 120-degree Kelvin LNA was
in the $3,500 region. By late 1978 you
could find the same amplifier for around
$1,800. Today the price is down in the
$1,000 region and many expect it to
drop down close to $500 by this time
next year. That still may be high for your
pocketbook and there are other options.

As previously discussed in this series,
you can get a raw signal input to the re-
ceiver by one of two techniques; use a
big antenna and an LNA with not such
hot specs, or, use a smaller antenna and
a hot-spec LNA. If you set out to build
your own antenna system, rather than
buying commercially, you might be bet-
ter off ‘in this fast-changing technology
time to invest in a little more steel and
mesh and build a larger antenna going
in, especially if you plan on having to
purchase your LNA.

As recently as early in the past sum-
mer anyone who wanted to build his
own LNA was pretty much stuck with
working with 300-degree Kelvin type
bipolar transistors. The belief was that
any home constructor attempting to
work with the touchy, and hard-to-
make-work GaAs-FET amplifiers was
probably asking for a quick way to lose
a $100 bill; that being the going price for
the GaAs-FET transistors these days

from Hewlett-Packard (HFET 2201).
However, during the recently completed
Satellite Private Terminal Seminar this
past August 14-16 in Oklahoma City,
several home terminal builders demon-
strated two- and three-stage GaAs-FET
amplifiers they had constructed for be-
tween $225 and $350 that gave an excel-
lent account of themselves against
commercial amplifiers costing three to
four times as much. This major achieve-
ment has changed the name of the pri-
vate or backyard terminal game for the
home constructor.

Well now; if a chap in Arizona can
build a 10-foot by 10-foot spherical re-
flector and feed for $500 or less, and
you can build your own GaAs-FET
low-noise amplifier on the kitchen table
for $350 or less, that starts to get the
home-constructed terminal down to an
affordable price does it not? What
about the receiver?

Receivers

In 1976 the first satellite video re-
ceivers around came into the cable tele-
vision field via the Intelsat or interna-
tional satellite marketplace. They cost
upwards of $10,000 and were literally
hand wired and hand aligned.

By early 1978 the price for essentially
the same receiver was down to about
half that; perhaps $5,000. But there had
been only minor changes in the original
design. The price reductions were large-
ly due to slightly more volume produc-
tion, and of course competition.

Needless to say many people were
working on bringing the cost down;
way down. Most however were involved
in the cable TV, broadcast TV and
other commercial market areas where
nobody really expected receiver prices
to drop much below say $3,000 for
many years to come. Outside of these
broadcast related industries other en-
gineers with a totally different set of
markets in mind were quietly doing
their own developmental work. Their
goal was a 83,000 complete terminal;
including the antenna and the LNA.

By mid-1979 some inter-receiver
marrying had taken place. Commercial
receivers are available in two formats;
some tune only one channel and to
change channels you have to either
change crystals or go through some
sequence of screwdriver adjustments,
or both. Not exactly what the home
viewer accustomed to detent tuning has
in mind. The other commercial receiver
format is called “‘frequency agile’" and
that means you push buttons or twirl a
knob and the full set of 12 (or 24) satel-
lite channels flips by in front of you. By
mid-1979 some of the commercial re-
ceivers in the single channel format
were down under $2500 list price while
the tuneable versions were just a tad
above $3,000.



Let’s stop for a minute and study
Fig. 2. To appreciate what is involved
in a satellite television receiver, we
ought to understand what it has to do.

In a commercial installation the LNA
(which mounts at the antenna, usually
married to the feed-horn or focal-point
antenna) has to develop sufficient RF
signal voltage gain, at 4 GHz, to (1)
drive the microwave signal through the
interconnecting coaxial cable and into
the receiver, and, (2) provide sufficient
signal gain to establish the noise figure
of the LNA as the noise figure for the
whole receiving system.

The typical satellite TV receiver has
a relatively high noise figure; 10-12 dB
is not uncommon. To attempt to use
such a high “*front-end’’ noise figure to
receive the weak satellite signals would
be a mistake. To lower the noise figure
to a more usable level (such as under 2
dB) requires not only a low-noise LNA
but sufficient gain in the LNA stages to
override the noise contribution by the
10-12 dB noise figure of the receiver.
As a rough rule of thumb you need be-
tween 2.5 and 3 times as much voltage
gain (in dB) as the noise figure (also in
dB) to establish the new, lower noise
figure of the LNA as the noise figure of
the system as a whole.

Back now to Fig. 2. To keep unwant-
ed energy out of the receiver (and there
is plenty of unwanted or off-frequency
energy floating around microwaves
these days) the typical commercial re-
ceiver has a pre-selector (either totally
passive or active plus passive) at the
input. This is followed by a *‘high fre+
quency-mixer”’ that combines the in-
coming (3.7 to 4.2 GHz) signals with a
local oscillator signal source generated
within the receiver to produce a new
lower frequency (IF) output. Gain is

HO
connect the LNA to the receiver.

VIDED
FILTER

VIDEO
| CLAMP
, : [ DEEMPHASIS
: 0= 1000 WH e 10 MHz ~

AL {IF] {IF) ! IDAHP

RF
PRESELECTOR | . — ot . | S
OR Ld 4] sd | ow |
BROADBAND : . i
AMP o J — j .
: SUB-CARRIER
DISCRIMINATOR

DE-EMPHASIS
NETWORK

Low

LOCAL
OSCILLATOR
(TUNEABLE -
430 - 930 MHz)

HIGH

LOCAL
DSCILLATOR
(FIXED -

3.2 GHz)

| AUDIO
AMPLIFIER

FIG. 2-MOST COMMERCIAL RECEIVERS use high-gain (50 dB) LNA's mounted at the antenna
capable of driving 4-GHz region signals through several hundred feet of 7/8ths inch line to the indoor
receiver. Typical receiver has either double conversion (approach shown here) or single conversion
directly to IF. In receiver design shown, a 3.7- to 4.2-GHz preselector often has enough gain to bring
the input RF level up to an adequate voltage to drive the first mixer. Relatively high-level high-fre-
quency local oscillator (3.2 GHz is shown in example) may measure +10 dBm or more. With local
oscillator on low side, high IF of 500-1,000 MHz is attained to drive second mixer that down converts
to 70-MHz low IF. Oscillator for second local oscillator is voltage- or capacitive-tuned to produce 70-
MHz low IF with inputs over full 500-1,000 MHz range. FM demodulator (discriminator) produces basic
baseband signal that processes up for video to a de-emphasis circuit and video amp, then to a video
clamp to eliminate the 30-Hz energy dispersal waveform, and then to a filter circuit. Audio processes
down through separate (6.8 MHz) discriminator, de-emphasis network and audio amplifier.

RN ANTENNA/LNA combination points directly towards the dish

then applied at the high-frequency IF
and then the signal goes through yet a
second mixer that further down-con-
verts the high IF to yet a lower IF. This
lower IF is often 70 MHz although
there are some variations to this rule in

9
antenna. Coaxial cable is used to

commercial receivers. When we finally
reach the lower IF, we have gone
through a pair of down conversions
each employing a high-quality mixer and
a high-quality local oscillator. If this is a
frequency-agile (i.e. tuneable) receiver
the first mixer is driven by a tuneable
local oscillator source while the second
mixer is driven by a fixed local oscil-
lator source. Just for dollar reference,
we are looking at using $75 to $100
mixers in these applications and the
local oscillators are priced in about the
same range. If this suggests that micro-
wave components or modules are not
cheap, you read the message correctly.

Once at the low IF we are ready to go
to work on the modulation itself. Gain
at a relatively low IF such as 70 MHz is
inexpensive these days and 40-50 dB of
gain in this range is typical. When the
twice-down-converted signal is built up
to a sufficient voltage level, it is ready
to be demodulated. Remember that the
video is frequency modulated onto the
carrier, and the audio coming along
with the video is further frequency
modulated as a sub-carrier. This says
that we use discriminators to demodu-
late the video and the audio in our de-
tection system.

By removing the video signal out of
the IF signal with a detector, we end up
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with what is called baseband; that
means pure video in this case. Only be-
cause the audio is carried along as a 6.2-
or 6.8-MHz add-on or subcarrier,
when we demodulate to baseband
video we also have a aural subcarrier in
the baseband output. By using a low-
pass filter for the video and a high-pass
filter for the aural subcarrier, we can
then separate the video into one chain
for further processing and the audio in-
to another.

The video is preemphasized at the
uplink transmitter site as a means of in-
creasing the system performance and at
the receiver we need to deemphasize to
establish the original baseband video
characteristics. The deemphasis net-
work is strictly an L-C network and is
not complicated. Next in line for the
video is a video clamp circuit that may
mystify you if you are accustomed to
normal video techniques.

Video at the uplink site is “‘frequency-
dithered’” or dispersed at a 30-Hz rate
as a means of reducing potential inter-
ference between strictly .terrestrial 4
GHz video circuits (such as the tele-
phone companies employ) and the satel-
lite service. The easiest way to clean up

the dispersal waveform is to shove the
video through a clamping circuit. If you
clamp something like this /iard enough,
the 30-Hz waveform simply goes away.
Finally a bit of passive video filtering
and you are in business with baseband
video (typically | volt peak-to-peak).

Over on the audio side, after passing
the 6.2 or 6.8 MHz aural subcarrier
through a frequency filter that eliminates
the video baseband information, the
signal is fed into yet another discrimi-
nator (detector) that recovers the audio.
From here it goes through yet another
deemphasis network (this one for the
audio) and finally an audio amplifer.
Most commercial receivers release the
audio across a 600-ohm balanced out-
put line.

If you are engaged in the television
receiver servicing industry, you may be
asking yourself why this should cost
between $2500 and $3500 a pop. If you
are new to receivers in general, you
probably have the opposite reaction.

As we shall see in the next part of
this series of articles, several experi-
mental or private terminal builders
have asked themselves the same thing.
One terminal builder, Taylor Howard

of California, has managed to assemble
the LNA (a bipolar unit in his case) and
the receiver for around $1,000. He did
this back in 1976-77 when parts were
considerably more expensive and we
estimate you can do it today for under
$700.

Assuming you don’t want (or need)
to start off with a bag full of new parts,
and can assemble some equipment
from other services into a satellite TV
receiver, just how simple can it really
be? Well, a man in South Carolina by
the name of Robert Coleman has put to-
gether a 10-foot dish, a two-stage GaAs-
GET LNA and a complete receiver for
around $500! His *‘secret.” if you can
call it that, is that he is a sharp attendee
of Hamfests and other outlets where
surplus electronic equipment is brought
out for sale at often just a few pennies
on the original dollar value. The Cole-
man approach is a good one, but it re-
quires being able to trace down surplus
parts, modules and components that
may not be a good supply because of
limited production runs many years (or
decades) ago. Still, if this approach
does interest you and you are not afraid
to go into the surplus market to look for
parts, there is help available for you in
this specialized area.

Suppose you wanted to try a cross
between building a complete terminal
receiver from scratch and assembling
one from surplus equipment? Well, that
is an approach many people have fol-
lowed, largely patterned after the work
done by English satellite TV experi-
menter/pioneer Steve Birkill (amateur
GB8AKQ). The Birkill receiver is similar
to that shown in Fig. 3. The LNA is a
bipolar system of three to five stages
using Hewlett-Packard HXTR (6102
and 6101) transistors. For those who
want to investigate this particular ap-
proach, Hewlett-Packard Application
Note No. 967 tells how to build a stage
of this amplifier at 4 GHz (a multiple
stage-device is simply several separate
stages cascaded together).

The Birkill Receiver places the LNA
stages at the feed antenna. follows that
with a double-balanced mixer (also lo-
cated at or near the feed) and the mixer
is driven by both the input 4 GHz range
signal(s) plus a **free-running’’ oscillator
operating at around 3,200 MHz. There
are several ways to derive the local os-
cillator injection signal; one of the easi-
est is to use a completely self-contained
oscillator. One of the 8360-family of os-
cillators manufactured by Avantek,
Inc., 3175 Bowers Ave., Santa Clara,
CA 95051 will do the job nicely. This
TO-8 packaged device has four pins on
it: one for the positive operating voltage,
another for a ground, a third for the RF
output in the gigahertz region and a
fourth for a tuning voltage that allows
you to run the oscillator through a 500-
MHz span. Most homebrew (from



OUTDOOR (AT ANTENNA FEED)

PORTION OF SYSTEM

INDOOR PORTION OF SYSTEM

[ TuneasLe |
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through lower-cost 50-ohm cable at the high-IF (500-1,000 MHz) region. In this version, essentially
patterned after English experimenter Steve Birkill, a Mullard ELC1043/05 (European) TV tuner is

slightly modified as combination oscillator and mixer to translate high IF range down to 35-MHz
region low IF. Birkill processes his 35-MHz IF to video through a Signetics 561 phase-locked-loop

demodulator; a system that offers advantages for weak input level signals. Full block diagram is not

shown at this time.
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FIG. 4—VARIOUS METHODS OF DISPLAYING BASEBAND (i.e. demodulated) video and audio. Typi-
cal receiver produces 1VP-P video and some usable level of audio (often at 600-ohms balanced
although that is design decision of builder). Baseband signals will directly drive TV channel RF
modulator, a high-quality video monitor (with audio display system built-in or separate), a consumer
VTR (for recording or as loop-thru to use RF modulator), or low-cost (private) microwave system.

scratch) satellite TV receiver builders
are using this approach because it elimi-
nates all work at microwave frequencies
in deriving the high local oscillator
signal.

The Birkill Receiver approach, modi-
fied slightly, is shown in Fig. 3. As you
can see, the LNA, the high-frequency
local oscillator and mixer, plus a bulk
gain stage operating in the 500-to-1,000
MHz region is mounted outside at the
antenna. This simply means that what
you feed “*downstairs’ to the remainder
of the receiver, through coaxial cable,
is (relatively speaking) low-frequency
signals; in the 500-to-1,000 MHz region
in this case. If the run is 100 feet or less,
you can get by at these frequencies
with RG-8 type coaxial cables whereas
a similar run at 4 GHz requires %-inch
air-dielectric cable and special fittings.

Once indoors, the Birkill Receiver
approach treats the signals contained in
the 500-to-1,000 MHz IF bandwidth as
a ‘‘group” and tunes them separately
with a slightly modified (English, Mul-
lard) UHF television tuner. The TVRO
signals are 36 MHz wide (and of course
still FM) and we need to convert them
again (in frequency) down to a low
enough IF where they can be detected.
Experimenter Steve Birkill has found
that an English Mullard type ELC1043/
05 UHF TV tuner makes a dandy tun-
able second conversion system with
only minor modifications. Unlike U.S.
(of Canadian or Japanese, etc) UHF
tuners designed for the American NTSC
signals, the English (Mullard) tuner is
capable of passing the full 36 MHz wide
TVRO signal with only very minor
modification. All American tuners
checked have a 3 dB passband of not
more than 10 to 11 MHz which simply
means that they are not wide enough
(even if modified) to handle the extra
modulation/carrier width of the TVRO
signal. Another advantage of the (Euro-
pean) UHF tuner, in this application, is
that it has 20 dB of RF (500-1,000 MHz)
gain and a quite respectable noise figure
of under 5 dB. American market UHF
tuners lack RF amplifier stages and
consequently their front end noise figures
are in the 12 dB and up region.

Birkill takes his low IF out at 35 MHz
which allows him to use a Signetics 561
phase-locked-loop as a demodulator.
Many of the commercial receivers also
use phase-locked-loop demodulators,
but Birkill's approach is unique since it
allows the system user to change the ef-
fective bandwidth of the total system
by varying the way the 561 is driven.
This allows you to capture (that is. see)
signals that are far weaker than would
register on a standard 30- to 36-MHz
wide IF satellite receiver: although ad-
mittedly the quality does suffer in the
process. However. in his case, Steve
Birkill has been able to produce very

continned on page 65
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REALISTIC AUDIO PRODUCTS ARE SOLD
exclusively by the thousands of Radio Shack
stores located throughout the United States
and through their mail-order catalogs. The
company has its own engineering staff, located
in Fort Worth, Texas, to design the products
which are then manufactured for them over-
seas. Their most sophisticated stereo receiver
to date is the model STA-2200 shown in Fig.
1.

The gold-colored front panel has no conven-
tional dial scale or pointer. Instead, a large,
highly visible digital display indicates the fre-
quencies selected. The display reads-out in
200-kHz increments for FM and in 10-kHz
increments for AM and is associated with a
true frequency-synthesis tuning scheme. The
display also serves as a real-time digital clock,
indicating the time of day (including “AM" or
“PM” notations) when non-radio program
sources are being heard, or even in the AM and
FM mode when a cLOCK pushbutton located
behind a cleverly arranged sliding door panel is
depressed. Program functions, such as phono
and auxiliary, are also designated by alphabetic
notations in the display area, as in reception of
stereo FM signals.

Sliding up the aforementioned panel (lo-
cated at the left of the display) reveals addi-
tional buttons for setting the hour and the min-
ute of the digital clock display, for dimming
the intensity of the display, for turning off out-
put-power and signal-strength LED displays
and for activating the *“‘station-memory™ fea-
ture. When the MEMORY-SET button is pushed,
you have five seconds in which to enter the
tuned-to frequency of six AM or six FM sta-
tions (a total of twelve) by depressing one of
six buttons located beneath the digital readout
area. Just to the left of the sliding panel are
tape monitor and dubbing lever switches for
operation of two connected tape decks for dub-

bing from one to the other.

The upper right of the panel is equipped
with several tuning option buttons. Pressing
the auto-tuning UP or DOWN buttons makes the
tuner scan in the desired direction until the
next usable signal is reached. A second pair of
buttons (equipped with arrows, like the first
pair) can be used for manual tuning. (The tun-
er continues to move up or down in frequency
so long as the button is held down.) Just below
those, a SCAN button, when depressed, makes
the tuner scan to each of the memorized sta-
tion frequencies in sequence, stopping for five
seconds at each station for auditioning. If you
want to stop the scan sequence, press the HOLD
button during the 5-second interval. A POWER
on/off button is also located at this end of the
panel.

The center of the lower section of the front
panel contains two banks of LED’s (10 LED’s
per bank), which serve as power-output me-
ters. These LED's are calibrated in watts,
referred to 8-ohm loads. Calibration is either
100 watts or 10 watts per channel maximum,
depending upon the setting of a pushbutton.
Additional pushbuttons in that cluster include
a mute button for FM, A and B speaker select-
or buttons, a tone control defeat button,
mono,/stereo switch, an MPX high-blend filter
switch, and a loudness switch.

Concentric volume and balance controls are
located at the lower right corner of the panel,
as is the usual headphone connection jack. To
the left of the power LED display are bass and
treble tone controls, and between them are a
pair of pushbutton switches that determine the
frequency at which the tone controls begin to
boost or cut (150 Hz or 300 Hz for the bass, 3
kHz or 6 kHz for the treble). A program
selector switch is located at the extreme left of
the panel and, in addition to its expected
settings (phono, AM, FM and aux), also has a

MANUFACTURER’S PUBLISHED SPECIFICATIONS:

FM TUNER SECTION:

Usable Sensitivity: mono, 1.8 pV (10.3 dBf). Signal-to-Noise Ratio: mono, 68 dB.
Image Rejection: 75 dB. Capture Ratio: 1.5 dB. IF Rejection: 95 dB. AM Suppression:
55 dB. Harmonic Distortion: mono, 0.2%; stereo, 0.3%. Stereo Separation, 1 kHz: 48

dB.
AM TUNER SECTION:

Sensitivity: 10 xV, Distortion: 1.0%. Image Rejection: 45 dB. IF Rejection: 47 dB. AM

Fidelity: 40 Hz to 3,000 Hz, +6 dB.
AMPLIFIER SECTION:

Power Output: 60 watts per channel into 8 ohms, 20 Hz to 20 kHz. Rated Harmonic
Distortion: 0.02%. Input Sensitivity, for full output: phono, 2.2 mV; high level, 160 mV.
Phono Overload: 200 mV. Signal-to-Noise Ratio: phono, 65 dB; high level, 75 dB.
Bass Control Range: = 10 dB at 50 Hz or 100 Hz. Treble Control Range: + 10 dB at 10

kHz or 20 kHz.

Realistic Model
9TA-2200 Receilver

LEN FELDMAN
CONTRIBUTING HI-FI EDITOR
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setting for Dolby FM. The receiver is equipped
with a complete Dolby FM decoder circuit.
The rear panel of the ST4-2200 is shown in
Fig. 2. A line fuseholder and switched and
unswitched AC receptacles are at the left.
Nearby are spring-loaded color-coded speaker
terminals for the two pairs of speakers. There
are also RCA-type phono jacks for use when
your speakers are equipped with permanent
cables terminating in matching phono plugs.
Preamp-out/main-amp-in jacks are intercon-
nected by a pair of removeable wire jumpers.
Two sets of tape-out/tape-in jacks are aug-
mented by European type DIN multi-contact
connectors. Other inputs (auxiliary and mag-
netic phono) are at the lower right of the panel,
far removed from any AC hum fields, and a

chassis ground terminal is located near the
phono input jacks. Antenna screw terminals
for AM, 75-ohm and 300-ohm FM antenna
connections are provided along with a pivota-
ble AM loopstick ferrite bar antenna.

Construction and circuit highlights
An internal view of the STA-2200 chassis is
shown in Fig. 3. The FM front-end uses a dual-
gate MOS FET and is tuned by variable-
capacitance diodes, controlled by a microproc-
essor. The FM IF section uses 3 1C’s and three



linear-phase ceramic filters. Quadrature detec-
tion is used to recover the FM composite audio
signal which is then fed to a phase-locked-loop
stereo decoder. The digital tuning is controlled
by a phase-lock-loop CMOS IC. MOS FET's
are also used in the power amplifier section.
Automatic protection circuitry protects
against voltage surges, overloads, speaker
shorts, and thermal overheating.

FM performance measurements
Table 1 summarizes performance measure-
ments made for the FM section of the receiver.
Frequency response in mono and stereo FM
was extrememely flat, with very little evidence

of the roll-off often encountered at around 15
kHz (the upper limit of FM transmission) in
many tuners and receivers. Signal-to-noise and
distortion in mono and stereo FM were not as
good as are usually encountered with conven-
tionally-tuned FM tuner sections, however.
Figure 4 illustrates the frequency response of
the FM section, as well as the stereo FM sepa-
ration characteristics of the multiplex decoder
without the use of the blend filter (lower trace)
and with the MPX blend filter activated (cen-
ter trace). Figure 5 is a composite spectrum-
analyzer sweep photo used to illustrate the
nature of the cross-talk fed into the unmodu-
lated channel from the medulated one when a

5-kHz signal is used to modulate one channel.
The desired 5-kHz output from the modulated
channel is the tall peak at the left of the dis-
play. (The display is linear from 0 Hz to 50
kHz with 5 kHz per horizontal division.) Con-
tained within this peak is the second peak, at
lower amplitude, which represents the 5-kHz
component observed at the output of the
unmodulated channel, while to the right of this
are distortion components as well as the
expected 19- and 38-kHz subcarrier compo-
nents.

The action of the Dolby FM decoder circuit-
ry is best illustrated by Fig. 6. Each sweep
(logarithmic, from 20 Hz to 20 kHz) was
made at a different level of modulation and, as
expected, the upper sweep is vitually flat while
correspondingly lower level sweeps show the
Dolby high-frequency attenuation required to
restore flat response at those lower levels to
signals that had been conversely boosted dur-
ing transmission. The FM generator was set
for 25 microsecond pre-emphasis in making
these plots.

Frequency response in AM was remarkably
good compared with the AM sections of many
stereo receivers that we have tested in the past.
As can be seen from the response plot of Fig. 7,
the —6-dB points occurred at approximately
30 Hz and 4 kHz which, though hardly “hi fi"
compares very favorably with the usual 2.5- to
3-kHz roll-off normally found on AM tuners

built into high-fidelity receivers.

Amplifier and preamplifier section
measurements

Table 2 is a summary of measurements
made for the power amplifier and preamplifier
sections of the STA4-2200 Receiver. The unit
seems quite conservatively rated in terms of
power output, as well as rated distortion, deliv-
ering a clean 72 watts per channel at mid-
frequencies and just under 70 watts per chan-
nel at the 20 Hz and 20 kHz frequency
extremes for its rated harmonic distortion of
0.02%. Since no ratings were provided for 4-
ohm loads, we did not measure maximum out-
put for this load condition. We did, however,
operate the amplifier for long periods into 4-
ohm speaker systems without encountering
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any thermal or shut-down problems.

While our signal-to-noise measurements for
both phono and high-level inputs are made in
accordance with the new IHF Amplifier Mea-
surement Standards (and cannot therefore be
compared with Radio Shack’s published speci-
fications), the 77-dB S/N measurement in

phono and the 81-dB measurement for the
high-level inputs (both A-weighted and re-
ferred to 1-watt output) compare very favor-
ably with measurements obtained for other
receivers in this, or even higher-priced catego-
ries. Phono overload capability exceeded Radio
Shack’s claimed figure of 200 mV by a wide
margin and there is absolutely no danger of
overdriving the first stages of the phono equal-
izer section of the receiver.

Range of the variable-turnover bass and tre-
ble controls is illustrated in the spectrum ana-
lyzer sweep photo of Fig. 8. Sensitivity of the
analyzer was 10 dB of amplitude between hori-
zontal lines and sweep is logarithmic from 20
Hz to 20 kHz.

Summary

Our overall product analysis of the Realistic
STA-2200 will be found in Table 3. On the
whole, the receiver embodies a great many
innovative design features, most of them con-
cerned with ease of use and convenience of
accurate tuning. In our bench and listening
tests, the receiver ran very cool under all listen-
ing conditions, including extended periods
when it was operated near its clipping point.

The purist audiophile may not think much
of the fancy tuning schemes, the digital and
LED displays and the time clock, but we sus-
pect that the music enthusiast who wants ease
of use and welcomes a “‘conversation piece”
such as the built-in digital clock will find the
STA-2200 appealing. The less-than-spectacu-
lar signal-to-noise performance of the FM sec-
tion, will probably not prove to be a limiting
factor in FM listening. Few stations we know
of actually transmit a signal-to-noise or dy-
namic range ratio much above 60 dB. For all of
these reasons, and because of its clever design
and pleasing layout, we have assigned a VERY
GOOD R.E.A.L. rating to the Realistic STA-
2200. R-E
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A RECENT TRIP TO SWITZERLAND INCLUD-
ed a visit to the well-known Thorens
Company, a few miles outside of Zurich.
There, several audio experts and I, were
treated to a seminar that explored many
of the myths associated with turntable
design and performance. Admittedly, any
manufacturer is going to make a strong
point for his own design approaches to a
product, but much of what we learned
was backed up by solid theory. In any
record playing system, we deal with two
major elements: the turntable with its
drive system, and the pickup arm and car-
tridge combination. In this article, we will
discuss some of the design considerations
involved in insuring optimum pickup
arm/cartridge interface. In a future arti-
cle we will discuss design approaches for
the turntable and its drive system.

In recent years we have seen significant
improvements in both turntable designs
(to reduce rumble, improve speed preci-
sion and to minimize speed variations
known as wow-and-flutter) and cartridge
designs (to improve frequency response,
lower tracking distortion and reduce
mass). While design improvements of
turntable and cartridges can be consid-
ered independently of each other, design
improvements in pickup arms cannot be
analyzed without considering the total
playback system.

Tracking characteristics of an arm at
very low frequencies (below 20 Hz) are
influenced primarily by arm resonance
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The design of the phonograph pickup arm plays an
important part in the overall performance of a high-fidelity
system. Len gives details on the Thorens approach to

pickup arm design.

and record warp. Arm resonance is the
vibration of the arm/cartridge assembly
that results while the stylus tracks the
record. Record warp can affect arm
tracking by altering instantaneous stylus
pressure, as shown in Fig. 1. As the stylus
rides up the record warp, the inertia of
the arm mass causes the downward stylus
force to inerease. Conversely, when the
pickup rides down the warp, the inertia of
the pickup arm mass causes the down-

STYLUS FORCE
PLUS

=
—

UPWARD FORCE
FROM WARP

FIG. 1—RECORD WARP affects stylus pres-

sure—increasing it as stylus rides up and

decreasing it as stylus rides down the warp.

ward stylus force to decrease. This
varying stylus force, especially when the
stylus rides down the warp, often results
in mistracking and increased distortion as
the stylus loses intimate contact with the
record groove. Reducing the effective
pickup arm mass would lower the inertial
forces affecting stylus force as warped
records are tracked and would, therefore;
improve tracking and provide for lower
distortion when playing warped records.

Messrs. Happ and Karlov, in a paper
titled “Record Warps and System Play-
back Performance”, analyzed the velocity
spectrum of record warp using a repre-

sentative sampling of records. The results
of their work are shown in Fig. 2. From
this graph we see that the velocity of
record warp is greatest between 0.5 Hz
and 7 Hz. To minimize pickup arm mis-
tracking caused by record warp, the arm-
resonance frequency should be between
10 Hz and 12 Hz, or above the frequen-
cies that cause maximum record warp
velocities. However, arm resonance must
be below the 20-Hz lower limit of audio
modulation on the record.

The chief factors that influence the res-
onant frequency of an arm/cartridge
combination are the weight of the car-
tridge, the effective mass of the pickup
arm, and the compliance of the cantilever
arm of the pickup cartridge. The way
these factors affect arm resonant frequen-
cy is illustrated in Fig. 3. The curves
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FIG. 2—RECORD WARP velocities peak at
around 0.6 cm/sec at about 3.5 Hz.
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show how arm resonant frequency
changes with respect to the effective mass
of the pickup arm and with the compli-
ance of the cartridge used. Note that the
resonant frequency varies inversely with
effective mass and with compliance. In-
creasing either of these two parameters
decreases the resonant frequency of the
arm.

For example, if we have an arm with an
effective mass of 15 grams and add a
lightweight cartridge that weighs only 3
grams it has a compliance of 30 x 107¢
cm/dyne. As shown in Fig. 4, the effec-
tive mass of this arm/cartridge combina-
tion would be 18 grams (15 grams for the
arm plus 3 grams; the weight of the car-
tridge). The resonant frequency of this
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FIG. 3—RESONANT FREQUENCY of arm and
cartridge are affected by three factors.
arm/cartridge combination would be 7.5
Hz. This frequency borders on the range
of greatest velocity caused by record warp
(as previously shown in Fig. 2).

Three grams is a rather light weight for
a cartridge, so suppose we increase its
weight to 7 grams. Total effective mass of
the combination would now be 22 grams
(see Fig. 5), and the new resonant fre-
quency of the arm /cartridge combination
would be 6.3 Hz, or very close to the
maximum velocity of record warps.

Most popular phono pickup cartridges
do weigh between 3 and 7 grams and ide-
ally, if we are dealing with cartridges
whose compliance ranges between 15 and
30 x 107° cm/dyne (also typical) the
effective mass of a pickup arm that would
keep resonant frequencies in the range
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FIG. 5—HOW INCREASING CARTRIDGE weight
affects arm mass and frequency.
from 7.6 Hz to 12 Hz is between 6 and 10
grams (not including the weight of the
cartridge).

To keep the effective mass of a pickup
arm within this specified range, only cer-
tain factors in the arm design may be
altered, while others must remain con-
stant. The various dimensions and masses
involved are illustrated in Fig. 6. For
example, the length of the pickup arm
tube from stylus tip to pivot center (L1)
is fixed by the record diameter and the
overall dimensions of the turntable sys-
tem. The mass of the pickup cartridge,
one of the factors determining the value
of M1 in Fig. 6, is determined by the
cartridge manufacturer and, as we have
stated, generally ranges from 3 to 7
grams. The remaining factors that lend
themselves to redesign are the mass of the
headshell assembly (part of Ml), the

-+ L1 'I Lz-—lﬂ
M L M,
Mi—r; )
PIVOT POINT
Mgpr = MyLy2 + MaLg? + M3(Ly/2)2 + My(L,/2)2
Ly2

Ly= STYLUSTIPTO PIVOT CENTER DISTANCE

Ly = PIVOT CENTER TO COUNTERWEIGHT-MASS
CENTER DISTANCE

M; = MASS OF HEADSHELL PLUS CARTRIDGE

M; = MASS OF COUNTERWEIGHT ASSEMBLY

M3 = MASS OF PICKUP ARM TUBE

M4 = MASS OF COUNTERWEIGHT TUBE

FIG. 6—THE SIX FACTORS involved in the
design of a pickup arm.

mass of the pickup arm tube (M3), the
mass of the counterweight tube (M4) and
its length (L2), and the mass of the
counterweight itself, (M2).

The degree to which the mass of the
counterweight may be altered and, to
some extent, the degree to which the
length of the counterweight tube may be
altered, is limited by the weight range of
popular pickup cartridges. The counter-
weight, after all, serves the primary func-
tion of balancing out the weight of the
cartridge, shell and forward part of the
pickup arm. The only elements of the
structure, then, that may be dealt with in
attempting to lower effective mass are
that portion of M1 represented by the
headshell and the mass of the pickup arm
itself (M3).

For example, the headshell mass can be
reduced by using a light material and
eliminating the screw collar that normally
secures the headshell to the pickup arm
tube. That approach, however, makes it
difficult to interchange pickup car-
tridges.

An alternate solution (and one that
Thorens eventually adopted) is to move
the screw collar closer to the pivot point
of the arm. By doing so, the mass is
moved closer to the pivot point. In effect,
because the formula for effective mass
includes the term M3 (L1/2)? and since
L1 is now shorter, there is a significant
decrease in overall effective mass. Since
the mass of the pickup arm has been
decreased, the mass of the balancing
counterweight can also be decreased, fur-
ther reducing the effective pickup arm
mass (see Fig. 7).

The pickup cartridge must, of course,
be rigidly connected to the pivot assem-
bly. The material of the arm must be rigid
but also light in weight. According to

SCREW COLLAR
/
rm

PIVOT

FIG. 7—EFFECTIVE MASS of pickup arm is
lowered in new Thorens design by moving the
screw collar closer to the pivot point.

Thorens (and more and more turntable
manufacturers seem to be coming to the
same conclusion of late), a straight pick-
up-arm tube design provides maximum
stiffness and also lowest mass. Further-
more, in a straight tube design the rota-
tional force caused by mass displacement
about the vertical pivot points need not be
compensated for with additional counter-
weight lateral balancers, as is done with
some S-shaped pickup arms.

Thorens’ new pickup arms (“Isotrack”
arms), have been designed with all of the
foregoing in mind. A thin-wall, straight
anodized aluminum tube is used and the
screw collar is located close to the pivot
point. Instead of removing the head-shell
to interchange cartridges, the user pur-
chases as many forward tube portions as
he or she wishes, mounting each cartridge
in a separate unitized forward tube struc-
ture.

The arm’s effective mass turns out to
be approximately 7.5 grams (exclusive of
the cartridge used). Figure 8 compares
the range of arm resonance that might be
expected from a typical arm with an
effective mass of 15 grams when used
with cartridges weighing between 3 and 7
grams and having compliances of between
15 and 30 x 107% cm/dynes with the reso-
nance range that will result if those same
cartridges are used in the Thorens Iso-
track arm. For the typical higher-mass
arm, resonant frequencies range from 6.3
Hz to 9.5 Hz. after adding in the weight
of the cartridge to the effective arm mass.
For the Isotrack arm, resonance falls



between 7.6 Hz and 12 Hz, thanks to its
lower effective mass.

In addition to its lower mass, the Thor-
ens Isotrack arm has a low 25-milligram
(maximum) pivot friction in both the ver-
tical and horizontal planes. Anti-skating
is applied through a magnet arrangement
that has the advantage over the familiar
spring or weight arrangement that tends
to introduce additional and variable fric-
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FIG. 8—A COMPARISON OF RESONANCES of
two pickup arms of different weights.

tion components as the arm traverses the
record.

According to Thorens, there is one
additional advantage to be gained
through the use of a low-mass arm. That
is, lower susceptibility to vibration and
shock from outside sources.

There is one other important consider-
ation that should be discussed in any anal-
ysis of pickup arm design. That is the
configuration of the bearing assembly
and the length of the arm itself. Because
so many of the records we play are
warped, the bearing pivot point should
ideally lie in the same plane as the playing
surface. With such positioning, the longi-
tudinal displacements caused by record
warp are kept to a minimum, and the
resulting wow-and-flutter components
are lower. We are not discussing the
wow-and-flutter that is inherent in the
turntable drive system itself (that will be
discussed next month). Rather, we are
discussing that wow-and-flutter compo-
nent that is generated entirely by vertical
motion of the cartridge stylus as it is
lifted and lowered by a warped record.
Figure 9 illustrates this effect as it occurs
with a pickup arm of normal length. The
closer the pivot point is to the level of the
record surface, the lower the wow and
flutter produced by warped records. Ex-
tremely high levels of wow-and-flutter
occur with short-arm designs that have a
relatively high bearing-pivot point. Some
of the so-called tangentially tracking
arms that are available today have short
arms, simply because tracking-angle er-
ror (the main reason for attempting a tan-
gential-tracking arm in the first place) is
eliminated in such designs. (The arm and
cartridge cantilever assembly are always
tangent to the groove being played).
After investigating this approach, Thor-
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FIG. 9—WOW AND FLUTTER caused by record
warp depends on height of pivot above record.
Bottom design shows lower pivot.

FIG. 10—RECORD-INDUCED WOW-AND-FLUT-
TER can be reduced in designs that have the
arm pivot moved closer to the cartridge head.

ens concluded that while tangential arms
are certainly feasible, the additional drive
requirements for such arms make them
too complicated to be practical.

In any case, referring once more to the
wow-and-flutter problem inherent in
short-arm designs (including the tangen-
tially tracking ones currently available),
consider the short, 4-cm arm constructed
as shown in Fig. 10. The wow-and-flutter
added by a warped record to that inherent
in the turntable drive system itself works
out to be:

TOTAL WARP ADDED WOW-
EXCURSION AND-FLUTTER
1mm 0.12%

2 mm 0.24%

3 mm 0.36%

If we assume that a high-quality turn-
table exhibits its own basic wow and flut-
ter component of around 0.05%, then
with a 1 millimeter record warp the total
wow-and-flutter will rise to 0.17%. A
quick survey of your own records will
show that you have very few that have less
than 1 millimeter of warpage!

It is clear that the design of a complete
turntable system involves many diverse
factors, not the least of which is the fact
that most phonogrpah records are less-
than-perfect. To design a record playing
system on the premise that records that
will be played on it are perfectly flat, have
completely concentric holes, and will be
played in an environment that is totally
free of outside vibration or noise is to
ignore the real-world situation. In the
next installment, we will talk about rum-
ble, wow-and-flutter, mounting suspen-
sions, and other factors relating to the
turntable platter itself and its drive sys-
tem. We will also try to show why one
manufacturer’s turntable, that has a —70
dB rumble figure, may, in fact, produce
more rumble than another turntable that
has a —50 dB rumble figure. R-E

TV RECEIVERS
continued from page 59

high quality reception from the Russian
stationary series of satellite transpond-
ers although he is working with signals
7-9 dB weaker than we have available
here from North American domestic
satellites, and he has acceptable (if not
high quality) pictures from the much
weaker Intelsat satellites (they run from
12 to 15 dB weaker than our domestic
satellites). The balance of his receiver
approach is pretty standard since once
you have baseband video and audio
there is only about one way to process
it for conversion back to RF as an AM
format signal.

To some people, being at baseband
with the signal may seem like ending up
at the wrong place. To view baseband
directly, you feed the video and audio
signals into a video ‘‘monitor’’ and a
speaker. Not everyone has a video
monitor of course and some means of
getting the baseband signal back to a
standard NTSC television channel
(with the video portion amplitude
modulated) is required.

A word about viewing the signal(s) at
pure baseband; i.e. into and through a
video monitor. This is the ultimate
(high class) viewing technique since the
baseband signals are of very high quali-
ty (48- to 54-dB signal to noise) and puri-
ty. However, this generally limits you
to viewing the signals on a single moni-
tor since video monitors tend to be ex-
pensive.

In Fig. 4 we have several methods
suggested to get the baseband back to
an RF channel. Clearly the baseband
video and audio must be used to modu-
late a TV channel modulator device.
Numerous circuits for these devices
have appeared in Radio-Electronics
through the years. One of the easiest
ways to modulate back to RF is touse a
LMI1889 IC which is a complete (TV
channel 3 or 4) RF carrier generator/
modulator intended for TV games and
home VTR's. If you already have a
home VTR, you can simply loop the
baseband video and audio to the home
VTR's “‘camera’ and ‘‘audio’ inputs.
This turns the VTR into a modulator for
you and you can then watch the satel-
lite TV signals on multiple TV receivers,
connected to the VTR modulator through
75-ohm coaxial cable (as in a miniature
TV distribution system). R-E
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new ideas

SOUND-ACTIVATED LAMP DIMMER

MY NEW IDEA CONCERNS THE USE OF MO-
torola’s MOC3011 opto-isolated triac
driver. The triac driver consists of a LED
and an optically coupled bilateral switch
(better known as a DIAC). This device
permits low-voltage control signals to
control high-voltage, high-power loads. It
essentially allows the user to create a sol-
id-state relay for a fraction of the cost.

I wanted to make a simple and inexpen-
sive device capable of sound modulating
the intensity of a light source using a
microphone built into the case. The de-
vice that | designed employs a conven-
tional light dimmer circuit in addition to
the sound activation circuit. The light
dimmer may be used either indepen-
dently of or in conjunction with the sound

Mac3oli
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circuit. When used separately, the AUDIO
SENSITIVITY control is set to minimum
and the light dimmer is used in the con-
ventional manner. When the light dim-
mer is activated by sound the 100K pot
sets the minimum intensity that will
remain in the absence of sound and return
to after it has been triggered to full inten-
sity by the sound section. This feature is
made possible by the MOC301 1. The sig-
nal that controls the triac in the light
dimmer is so low that it does not harm the
bilateral switch in the MOC3011. Fur-
thermore, when the bilateral switch in the
MOC3011 triac driver is triggered by the
LED, it causes the triac to conduct fully
and override the preset light dimmer
setting.

The construction of the control unit is
simple and straightforward. If circuit as-

DiaAC

5 TRIAC DRIVER SUBSTRATE
DO NOT CONMELT

o/Aae
4 MAIN TERMINAL

sembly is done using point-to-point wir-
ing rather than a circuit board. Use
extreme caution when wiring that portion
of the circuit which is connected to the
120-volt power line. Be sure that during
the wiring of the triac driver
(MOC3011), no connection of any kind
is made to pin 5. Set the microphone ele-
ment into a hole drilled in the top of the
case and secure it with a silicon rubber
compound. The audio gain and light dim-
mer controls were placed near the micro-
phone element to allow adequate separa-
tion between the low-voltage section and
the 120-volt power control section. A
chassis-mounted power socket was used
as a convenient way to make the device
flexible in use. If a high-power load is
anticipated, be sure that adequate heat
sinking is provided for the triac.

In addition to using this unit to pro-
duce scary effects for Halloween and
cause your Christmas tree lights to dance
with the Christmas music, you can also
use this device to produce unique DISCO
lighting effects with just about any lamp
in the house. Several units placed around
the room create a wild effect and there is
no required connection to a sound
source.—David L. Holmes

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 plus a Circuit Board
Holder, Standard Base and Tray Base
Mount from Panavise Products, Inc.
(See photo below.) Selections will be
made at the sole discretion of the edito-
rial staff of Radio-Electronics.

| agree to the above terms and grant
Radio-Electronics Magazine the right
to publish my idea. | declare that the
attached idea is my own original materi-
al and that its publication does not vio-
late any other copyright. | also declare
that this material had not been previ-
ously published.

Title of Idea

Signature

Print Name Date

Street

City State ZIP

Mail your idea along with this coupon
to:

New Ideas

Radio-Electronics

200 Park Ave. South

New York, NY 10003
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Choose any one of these boks at the special club discount, and

great professional books and

& GET ONE FREE

(values up to $60.00)

when you join the
COMPUTER

PROFESSIONALS'
BOOK CLUB

'?"
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"Hill |

select any other as your gift Free of Charge when you enroll:

AUTOMATIC DATA PROCESSING HANDBOOK
Edited by The Diebold Group, Inc.
168/075 Pub. Pr., $38.95 Club Pr., $25.75

PROGRAMMING LANGUAGES By A. B. Tucker, Jr,

man
491/380

MICROCOMPUTER-BASED DESIGN By J. Peat-
Pub. Pr., $26.50
DATA BASE DESIGN By G. Wiederhold

HOW TO DESIGN AND BUILD YOUR OWN CUS-
TOM TV GAMES By D. L. Heiserman
7B6/585 Pub. Pr., §14.95 Club Pr., $11.95

HANDBOOK OF OPERATIONAL AMPLIFIER

Club Pr., $18.95

654/158 Pub. Pr., $22.00 Club Pr., $16.50 70130X Pub. Pr., $24.50 Club Pr., $18.25 CIRCUIT DESIGN By D. F. Stout, edited by M.
2 Kaufman
MINICOMPUTER SYSTEMS. 2nd Ed. By R H.  pRINCIPLES OF INTERACTIVE COMPUTER 617/97X Pub.Pr,$29.95  Club Pr, $17.50
787026  Pub.Pr,$21.95  Club Pr, $16.50 g;*:;:“cs- Znd Ed. By W. M. Newman & R. F ANALOG SYSTEMS FOR MICROPROCESSORS
MICROCOMPUTERS/MICROPROCESSORS: 463387 Pub.Pr,$2495 - Club Pr, $19.95 T04g8  Pub, Pr. 81805 | Crab Pr, $14.95
Hardware, Software & Applications By J. L. ety i
Hilburn & P. N, Julich PROGRAMMING FOR MINICOMPUTERS By J.C.  gNCYCLOPEDIA OF COMPUTER SCIENCE
7711499 Pub. Pr,$2250  Club Pr, $16.50 A PUBLPE/STTE0. | Club Prl #4350 Edited by A. Ralston & C. L. Meek

MICROPROCESSOR APPLICATIONS MANUAL

By Motorola, Inc.
435278 Pub. Pr., $38.00 Club Pr., $26.50

THE 8080A BUGBOOK: MiCROCOMPUTER IN-
TERFACING AND PROGRAMMING By P R.
Rony, D. G. Larsen & J. A Titus

REAL-TIME PROGRAMMING WITH MICRO-
COMPUTERS By R. C. Turner
786/372 Pub. Pr., $16.95 Club Pr., $13.95

MEMORY DESIGN: Microcomputers and Main-
frames By Electronics Magazine

76901X Pub. Pr., $60.00 Club Pr., $39.95

MICROPROCESSOR AND MICROCOMPUTER
SYSTEMS By G. V. Rao
783/659 Pub. Pr., $24.50 Club Pr., $19.50

THE Z-80 MICROCOMPUTER HANDBOOK By W
Barden, Jr,

783/845 Pub. Pr., $9.95 Club Pr., $8.45 1911549

Why YOU should join now!

e BEST BOOKS IN YOUR FIELD —Books are selected from a wide
range of publishers by expert editors and consultants to give you
continuing access to the latest books in your field.

e BIG SAVINGS — Build your library and save money too! We guaran-
tee savings of at least 15% off publishers’ list prices on every book.
Usually 20%, 25% or even higher!

® BONUS BOOKS — You will immediately begin to participate in our
Bonus Book Plan that allows vou savings between 70-80% off the
publisher’s price of many books.

® CONVENIENCE—14 times a year you receive the Club Bulletin
FREE, fully describing the Main Selection and alternate selections.
together with a dated reply card. If you want the Main Selection, you
simply do nothing —it will be shipped automatically. If you want an
alternate selection —or no book at all—you simply indicate it on the
regular reply card and return it by the date specified. You will have at
least 10 days to decide. If, because of late mail delivery of the Bulletin
you should receive a book you do not want, just return it at the Club's
expense.

As a Club member, you agree only to the purchase of four books
(including your first selection) over a two-year period.

Pub. Pr., $18.50

Club Pr., $15.50 784/914 Pub. Pr., §8.95 Club Pr., $7.60

Computer Professionals’ Book Club
P.O. Box 582, Hightstown, New Jersey 08520

Please enroll me os a member ond send me the two books indicated, billing me for my firs!
selection only of the discounted member’s price, plus locol tox, postage and handling. If
not satisfied, | may refurn the books within 10 days and my membership will be canceled. |
agree fo purchase a minimum of 3 addiional books during the next gveuxs as outlined
under the ciub plan described in this od. Membership in the club is continuous but
cancellable by me any fime after the four book purchase requirement has been fulfilled

Write Code # of Write Code # of
FREE selection here FIRST selection here

| | | |

Orders from outside the U.S. must be prepaid with international money orders in U.S.
doliars

Charge my [ ] VISA [] MASTER CHARGE" Exp. Date

Credit Card # *MC Bank #

Signature

Name

Address

City, State, Zip

Corporate Affiliation
This order subject fo occeplonce by McGraw-Hill. All prices subject to change without
nofice. Offer good only to new members A postage and handling charge is added fo all

shipments P39431_’ 67
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hobby corner

An easy-to-build circuit that monitors sound level and lets
you know when it rises above or falls below a predetermined

point, plus a nifty new solder station.
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

THERE ARE TIMES WHEN ONE WISHES TO
know when and if a sound level exceeds a
certain point. It may be machinery that
requires adjustment when its noise reach-
es a given level. It may be children (yours
or the ones you babysit) who need to be
reminded automatically when they get
too noisy. Among other possibilities are
your school or summer camp lunchroom
or, even, your neighbor’s stereo.

Of course, you could get an audio level
meter, but have you priced one of those
lately? And, besides, you have to watch
the meter. Well, if all you want to know is
when the level reaches a certain point,
this simple project is what you have been
looking for. As an added bonus, it can be
set up to tell you if the noise falls below
the setting—that is, if things get too qui-
et!

The heart of the loudness detector is a
common 555 IC wired as a Schmitt trig-
ger. As shown in Fig. 1, the output
changes state—from high to low—when-
ever the input crosses a certain voltage.
That threshold voltage is established by
the setting of pot R4.

audio amplifier is controlled by potenti-
ometer R1.

The amplitude of the voltage out of the
filter is dependent upon the sound level.
The greater the sound level, the greater
the voltage.

When that voltage exceeds the thres-
hold set by R4, the 555 output changes
state and the LED turns ON. There you
have it—a loudness detector! But a few
details remain.

The audio amplifier can be whatever
you happen to have on hand as long as it
will output 150 mW or so. You may want
to build a simple transistor or IC amplifi-
er or you can use a commercial module.
My loudness detector was first tested by
running the output of a “shirt-pocket”
radio across R2.

The LED can be replaced by a relay
with a DC voltage rating appropriate to
the supply voltage you apply to pin 8. The
hook-up is shown in Fig. 2. Do not omit
the diode. The back EMF from the relay is
likely to ruin the 555. By using a relay,
you can cause a bell to ring, a bright light
to turn on or, even, the offending ma-

5-10VDpe
Di
4] 8 RS
L Lol : e 3900 () =7
oy l | LED
AUDI|O Rz L cl Rr3
l ' AMP an fKSAFjaak 2 555 12
ISV
5 Z2R4
P lok

RI

FIG. 1

The prototype circuit uses a LED in
the output. As wired, it turns ON to indi-
cate a higher voltage (noise). Obviously,
if the LED and its associated resistor RS
were wired between pin 3 and ground, it
would turn OFF to indicate that same
condition.

The 555 control (input pins 2 and 6)
voltage originates from a small audio
amplifier. The amplifier output is fed to
R2 which develops an AC voltage propor-
tional to the sound level at the micro-
phone. That voltage is rectified by D1 and
filtered by Cl and R3. The gain of the

chine to cut off!

Use of the loudness detector requires
proper setting of R1 (amplifier volume)
and R4 (trigger threshold). I recommend
that R4 be set to provide a reasonable
range with the particular amplifier used.
Then the sensitivity for different uses can
be set on R1 alone. The control can then
be calibrated in some arbitrary scale to
permit resetting to a given level.

Of course, you can use the pots in the
reverse manner but that will give you less
latitude in sensitivity. However, the im-
portant thing is to have only one control

as the normally used variable—otherwise it
will be difficult to reset the trigger level.

There are two other minor factors
which you will discover as you use the
detector. First, it is somewhat frequency
sensitive. How much so depends partly on
the microphone and amplifier used, but
compensation is not worth the trouble
except in critical applications.

Second, the detector displays hystere-
sis; that is, the cut-off level is lower than
the cut-on level. You will find this to be
an advantage in many uses. The actual

5-lovVpC

RY

555

FIG. 2

difference between the two voltages var-
ies with the setting of R4.

Certainly there are other uses to which
you can put the basic 555 circuit. A vari-
able voltage from any source will cause
the light or other alarm to activate. All
you have to do is to apply that voltage to
pins 2 and 6 of the 555. Be sure, however,
that the voltage on pins 2 and 6 does not
exceed the applied voltage on pin 8 or the
555 will be damaged. In cases where this
is a possibility, you should use a voltage
divider or a Zener diode to prevent it.

Please hold

I would like to pause to give a bit of
gentle (?) advice to some advertisers of
parts and equipment. It is very nice of
you fellows to provide your telephone
numbers, especially if you have a toll-free
line.

You must know, however, that it is
quite disconcerting to be placed on
“hold” before the caller has a chance to
say a word. It is more than disconcerting
if the number is not toll-free and the call-
er is left paying to listen to a dead line.

Accordingly, I trust that all you good
guys will review your procedures. If your
establishment suffers from this malady, a
correction will benefit both your custom-
ers and you. After all, other folks sell the
same items.

A suggestion: if you can’t handle it
right then, don’t answer it. We'll be glad
to call back in a few minutes.

continued on page 70



DIGITAL ACCURAGY AT YOUR FINGERTIPS

On the bench, in your hand or on-the-go,
LX303 is your number one value in a com-
pact DVOM. Even though it is low priced,
the LX303 provides the level of performance
you'd expect to find in more expensive
instruments. A full 3% digit display (1.999
full-scale reading) provides range-to-range
overlap for best accuracy and typical preci-
sion of better than 1%. The 100 mV DCV
range gives you low level measurement capa-
bility usually found on instruments costing
nearly twice the price. The maximum reso-
lution of 0.1 ohms lets you accurately check
ballast resistors, windings, coils, etc. The
low-power output (0.35 V max. full-scale
voltage) makes in-circuit resistance measure-
ments sure and easy.

Fast, easy, one hand operation. Automatic
polarity, automatic zero, automatic over-
range indication and a rapid (3 per second)
reading rate speed up and simplify operation.
R. F. shielding assures you of jitter free

readings on the big, % inch high, easy read-
ing, wide angle, LCD display. Panel switches
are human engineered for easy one hand
operation.

Years of hassle-free reliability. The 300 hour
typical battery life means you'll only need
to install a new battery once every 6 months
or so (at 2 hours/day, 5 days/week). A con-
venient battery check capability is built in.
The LX303's excellent overload characteris-
tics also assure long reliable operation. All
DC V ranges will take 1000 volts without
damage except the 100 mV range which will
handie 500 volts. All AC V ranges will with-
stand 600 volts. The ohms ranges are fully
protected too — up to 120 volts AC or DC
without damage — up to 240 volts short
term.

Measure temperature for only $39.95 more.
Model TP-20 (F or C) Temperature probe measures
from —67°to + 302°F (TP-20F) or — 56°to + 150°C
(TP-20C). Accuracy: +2.7°F or +1.5°C. Resolu-
tion: 0.1°. Operates 500 hrs. on a 9V battery.

LX 303 SPECIFICATIONS

PRIORITY ONE ELECTRONICS

The LX303 is designed to withstand a drop from
4 feet without damage.

Built to “take it". The high impact thermo-
plastic case and cover protect the LX303
from abuse in transportation. and storage.
Glass-epoxy pc board construction with a
minimum of hand-wiring greatly reduces the
possibility of field failures. Even the oper-
ating panel nomenclature is protected by a
.010" thick layer of GE Lexan® to keep it
clean and easily readable even after extended
usage. LS| circuitry and a laser-trimmed
thick film resistor network provide a very
low parts count inside, so there's less to go
wrong in a variety of temperatures, climates
and working situations. All plugs and jacks
are recessed and all metal parts fully insu-
lated for your safety even in hand-held usage.

Order with confidence. Thousands of these
units are already in use by engineers and
technicians from many of the largest U.S.
corporations. LX303 is manufactured in the
LU.S.A. and carries a full one year warrantee
from the Hickok Electrical Instrument Com-
pany with over 65 years of test equipment
production experience. Your LX303 comes
to you fully assembled and calibrated, com-
plete with test leads and instruction manual.

As one of Hickok’s leading national
distributors we unconditionalllv recom-
mend the LX303 as an outstanding value.

Use this coupon or phone to place your
order directly to us.

PRIORITY ONE
ELECTRONICS

16723 Roscoe Blvd., Sepulveda, CA 91343

TO ORDER CALL TOLL FREE
800-423-5633

DC Volts (5 RANGES): 200mV to 1000V full scale, RESOLUTION 0.1mV
ACCURACY: =(0.5% rdg+0.5% f.s.): INPUT IMPENDANCE: 10MQ:
OVERLOAD PROTECTION, 1000VDC or peak AC all ranges. AC VOLTS (40 Hz
to S5kHz): 200V to 600V full scale: RESOLUTION: 0.1V: ACCURACY: +{1.0%
rdg—0.5% f.5). 2.0 db at 5kHz: OVERLOAD PROTECTION: 600VDC or rms.
RESISTANCE (6 RANGES, LOW POWER): 200Q to 20MQ full scale;
RESOLUTION: 0.1Q; ACCURACY: =(0.5% rdg +0.5% f.5.) £(1.5% rdg +0.5%
f.5.) on 20MQ range; OVERLOAD PROTECTION: 120VDC or rms all ranges,
240V rms for 30 sec. DC CURRENT (6 RANGES): 20 nA to 200 mA full scale;
ACCURACY: +(0.5% rdg + 0.5% f.5.); OVERLOAD PROTECTION: 80V on 10nA
to 10 wA ranges, 25 mA on 100 pA range and 500 mA on 100 mA range.
GENERAL: DIMENSIONS: 5% x 3% x 13," (14.7 x 8.5 x 4.3cm); WEIGHT: 12 oz
(0.33kg); POWER 9V battery (not incl.) or Hickok AC Adapter: BATTERY LIFE:
Alkaline, 300 hours typical READ RATE: 3/sec.; TEMPERATURE: 0 Cto 50 C
operating. — 35 C to + 60 C storage.

16723 Roscoe Bivd., Sepulveda, CA 51343 213-894-8171 g

PLEASE SEND ME
Hickok LX303 Digital Multimeters ..................
RC-3 AC Adapter, 115VAC (220VAC avail.)
CC-3DeluxeCarryingCase.........oovurarronnenay
VP-10x10DCV Probe Adapler .. ..., ..coveennnnann
CS-110ADCCurrentShunt .. ..oovvinennnnnn 7
TP-20 Temperature Probe (specify Cor F)

Payment encl. 0 Bill my: Master Charge [ 1 ~ VISA LU

Account # Exp. Date

Name

Address

City State Zip

Add $3.00 Postage and Handling, CA residents add sales tax.

CIRCLE 55 ON FREE INFORMATION CARD
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ONLY 5650.
UNBELIEVABLE!

Introducing the Schober
Automatic Electronic Organ.

Two keyboards. 27 push-
buttons. Four rotary controls.
Three chord pedals. Eight rhythm
patterns. An incredible 60
automatic chords. Plus more
automatic features and ways to
combine them for greater musical
versatility than any instrument of
its type. You build it yourself from
our complete kit. So simple,
anyone can do it.

The Schober Organ Corp. Dept. RE-89
43 West 61st Street, New York, N.Y 10023 Schober
Toorderenclose O Check LI Money Order for S650 (N.Y.

residents please add tax. Shipping charges C.0.D.) or charge to:
[J Master Charge O Visa Acct.#

Interbank#_— Expiration Date _

Orcall (212) 586-7552 to order.

Name s 1y

Address

City =t = Stale ZipEEta——

For additional free information (J

RADIO-ELECTRONICS
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o

CIRCLE 2 ON FREE INFORMATION CARD

KLIP-BLOKS

@®NO SOLDERING
.Just Push In

® DIPS, transistors,
components
patch with
ordinary

wire

®Buy only
sockets needed
and — save money!

® Exclusive thru-holes open
top and bottom give greater
component density. 4 connected
contacts per strip with 1 to 24 strips
per block -- all on .1" grid. FAST! EASY!

ﬁ ® Available From Vector Distributors or Factory g

12460 E. Gladstone Ave.

‘E
_[% ELECTRONIC Sylmar, Calif. 91342
COMPANY, INC. (213) 3659661 TWX (910) 4961539

CIRCLE 41 ON FREE INFORMATION CARD

HOBBY CORNER
continued from page 68

Solder station

PanaVise (2850 29th St., Long Beach,
CA 90806) has come out with a neat and
effective solder station. It consists of a
holder for spools of solder and/or wire
and a holder for your iron. Also provided
are two sponge tip cleaners. The holders
can be used separately or fastened togeth-
er (bolts provided) as a single unit for
either right or left hand use. (See Fig.
3)

The station can be mounted on your
workbench, on the wall, or you can put it
on a movable base. One or both holders,
separately or as a unit, also may be
mounted on PanaVise's holders for
boards/parts (and you already know how
great I think they are).

FIG. 3

If you aren’t using a solder station, con-
sider the convenience of having an iron,
solder, and wire right where you need
them. You may not be as careless as [, but
it is good to have a place to put your iron
so it isn’t lying around waiting to burn
your hand! The model 371 solder station
sells for about §5. R-E

E LECTRf)NlCS

W AT
TowhisEND
“Next time you check resistance ranges
around here, leave me out of it!”




CONFERENCE CALLER
continued from page 49

}NTERIOR WE\V of the Conference Caller. The
two non-polarized isolating capacitors are
wired directly to the switch.

Construction and installation

Construction is simple and wiring is
not at all eritical. The components can be
mounted directly to the switch. When
you connect the conference caller to your
telephone lines make sure only the green
wires go to the green terminals, and the
red wires to the red terminals.

C1 and C2 must be nonpolar (nor elec-
trolytic) capacitors rated at more than
100 volts. If you want to expand your
conference caller to use three or more
telephones, simply add two more capaci-
tors and a switch for each additional line
(see the dashed box in Fig. 1).

To test this device, have a friend call
one of the numbers connected to it. Next,
call someone else, using the other phone.
Now, close the switch and all three of you
should be able to talk together. R-E

« through each of the ACA COSMAC 1B02's capabilit

ELF Il by Netronics

Featuring

RCA 5.

Own a poweriul home computer system, starting for just $99.95-a price that
gets you up and running the very first night.  with your own TV for a video
display. $39.95 ELF |l includes RCA 1802 8 bit microprocessor addressable to 64k
Irytes with DMA, interrupt, 16 registers, ALU, 256 byte RAM, full hex keyboard,
two digit hex output display, stable crystal clock for iming purposes, RCA 1861
video IC 1o display your programs on any video monitor or TV screen and 5-slor
plugin expansion bus {less connectors) to expand ELF If into a grant!

ELF Il Explodes Into A Giant!

Master ELF II's $99.95 capabilities, then expand with GIANT BOARD
KLUGE BOARD. . 4k RAM BOARDS _ TINY BASIC. _ASCIl KEYEDARD
LIGHT PEN. = ELF-BUG MONITOR  COLOR GRAPHICS & MUSIC SYSTEM
TEXT EDITOR  ASSEMBLER . DISASSEMBLER = VIDEOD DISPLAY BOARD

and, another great reason for getting your ELF now—

BREAKTHROUGH!

Netronics proudly d the rel of
the first 1802 FULL BASIC, written by L.
Sandlin, with a hardware floating point RPN
math package (requires 8k RAM plus ASCII and
video display boards), $79.95 plus $2 p&h. Also
available for RCA VIP and other 1802 syslems
(send for details)!

Write and run p

programs
very first night-even if you ve
never used

You're up and running with video graphics for just §99.95 —
then use low cost add-ons to create your own personal system
that rivals home computers sold for 5-times ELF II's low price!

~the

a computer before!

pre recorded lape casselles
ELF Il Gives You The Power To Make Things Happen!

Expanded, ELF Il can give you maore power lo make things happen in the real
world than heavily advertised home computers that sell lor a lot more money.
Thanks to an ongoing cammittment to develop the RCA 1802 for home computer
use, the ELF Il products—being introduced by Netronics—keep you right on the
outer fringe of today's small computer technalogy. It's a perfect for
engineering, business, industrial, scientific and personal applications.

Plug in the GIANT BOARD to record and play back programs, edit and
debug programs, communicate with remote devices and make things happen in
the outside world, Add Kluge [protatypingl Board and you can use ELF Il to
solve special problems such as operating a complex alarm system or conirolling
a printing press. Add 8k AAM Boards to write longer programs, store more
miormation and solve more sophisticated problems.

ELF Il add ons aiready include the ELF 11 Light Pen and the amanng ELF-BUG
Monitor—two extremely recent breakthroughs that have not yet been duplicated
by any other manufacturer.

The ELF-BUG Maonitor lets you debug programs with lightening speed because
the key to debugging is to know what's inside the regisiers of the microproces
sor. And, with the ELFBUG  Monitor, instead of single stepping through your
pragrams, you can now display the entire contents of the registers on your TV
screen, You find out immediately what's going on and can make any necessary
changes

The incredible ELF |1 Light Pien lets you write or draw anything you wan! on a
TV sereen with just a wave ol the “magic wand."” Netronics has also introduced
the ELF Il Color Graphics & Music System-mare breakihroughs that ELF ||
owners were the first to enjoy!

ELF Il Tiny BASIC

Master This Computer In A Flash!

Regardiess of how mimimal your compuler backgreund 15 now, you can learn
1o program an ELF Il in almost no time at all. Our Short Course On Micropro
cessor & Computer Programming - written in non technical language—guides you
. 30 you'll und

{111 y, ELF Il only machine language-the fundamental coding
required by all computers. But, 1o simplify your relationship with ELF Il we've
introduced an ELF Il Tiny BASIC that makes communicating with ELF |l a
breeze.

Now Avallable' Text Editor, Assembler,

everything ELF |l can do  and how to get £LF il to do it! Don't worry if you've
been stumped by computer books belore. The Short Course represents a major
advance in literary clarity in the computer field, You don’t have to be a computer
engineer in order to understand it Keyed 10 ELF Il i'"s loaded with “hands on”™
Hlustrations. When you're finished with the Shart Course, neither ELF Il nor the
RCA 1802 will hald any mysteries for you

In lact, not only will you now be able 1o use a personal compuler creatively,
you'll alsa bie able to read magaznines such as BYTE  INTENFACL AGL  FOPU
LAR ELECTRONICS and PERSONAL COMPUTING and lully wnderstand the
articles. And, you'll understand how to expand ELF Il to give you the exact

Radio-Electronics®
i available in
MIGROFILM

UNIVERSITY MICROFILMS
300 N. Zeeb Road
Ann Arbor, Michigan 48106

MIGROFICH

MICROCARD EDITIONS
A Division of
Information Handling Services
P.O, Box 1154
Englewood, Colorado 80110

BELL & HOWELL CO.
Micro Photo Division

Old Mansfield Road
Wooster, Ohio 44691

Attn.: Mr. Splers

Please write
for complete Information

you need!

If you wark with large computers; ELF Il and the Short Course will help you
undersiand what they're doing
Get Started For Just $99.95, Complete!

$59.85 ELF Il includes all the hardware and software you need 1o start writing
and running programs al home, displaying »ideo graphics on your TV screen and
designing circuits using a micropracessor -the very first night-even if you've
never used a computer belore

ELF Il connects directly to the video inpul of your TV sel, without any adds
nonal hardware, O, with an $8.95 RF modulator (see coupon below), you can
connect ELF |1 to your TV's antenna terminals instead

ELF 1l has been designed to play all the video games you wanl, including a
fascinating new targetimissile gun game that was developed specifically for ELF
II. Bul games are only the icing on the cake. The real value of ELF Il 15 that it
{gives you a chance to write machine language programs-and machine language
is the fundamental language of all computers. Of course, machine language is
only a starting pont. You can also program ELF 1| with assembly language and
tiny BASIC, But ELF II's machine language capability gives you a chance to
develop a working knowledge of l:nmpulrrl that you can't get from running only

Netromcs R&D Ltd., Dept RE-1

CI RCA COSMAC ELF I
kil al $99 95 plus $3 postage and
nanding (requires 63 1o B voll AC power

e S5 posipad

Powen Supply requred) $4.9Y4 postpag
BLA Ut 5 Manial S5 posipag
i1+ Shert Course On Microproceszor & Compuler
Programmng e fies st atout everyining (here m fo know
anoul ELFi1or any AC

tom P

1807 compites

ALSO AVAILABLE FORELF I

Wislien i non fechncy

333 Litchfield Road New Milford, CT 06776
Yes! | want my own computer! Please rush me—
language, It's 4 learmng Greaklnrough lof engineers and Leymen

o [T Deluxe Melal Catinet wiln plexsgias dust cover for ELF ]
wipnihy 529 95 plus 52 50 phh

1 Vam atso enclosing payment {including postage & handiing) for

the dems cheched below! el

Tl | wanl my ELF Il wired and tested wilh power supply.

;:llu:"l.'lur'l Manual and Short Course—all for just 5149 95 plus

bler And A New Video Dlsplay Board!

Ihl Teat Editor gives you word processing ability and the ability to- edit
programs or text while it is displayed on your vides monitor. Lines and charac
ters may be quickly inserted, deleted r changed. Add a printer and ELF Il can
Type letters for you-error free—plus print names and addresses fram your

mailing hist!
ELF Il's A I ¥ language prog inte hexid |
machine code for ELF Il use. The A bler leatures bb

rather than numenics 3o that the instructions on your programs are easier to
read-this is a big help in catching errors,

ELF II's Disassambler takes machie code programs and produces assembly
language source listings. This helps you understand the programs you are
working with. _and improve them when required.

The new ELF Il Video Display Board |ets you generate a sharp, professional
32 or B4 character by 16 line upper and lower case display on your TV screen or
wideo monitor—d iy improving your ded $99,95 ELF 1|, When you
get inte langer programs, \hl Video Display Board is a real blessing!

|' Now Available!
O A-D/D-A Board Kil includes | channel (expandable to
4) D-A, A-D converters, $39.95 plus $2 postage & hand-
ling. .

O PILOT Language—A new lext-oriented language that
allows you ro write educational programs on ELF II with
speed and ease! Write programs for games. ., unscram-
bling sentences. . .spelling drills...**fill in the missing
word'" tests, etc.! PILOT is a must for any ELF Il owner
with children. PILOT Language on casselie lape, only
£19.95 postpaid!

[0 Game Package on casselle lape (requires 4k RAM),
$9.95 plus §2 postage & handling.

Clip Here and Attach to Your Order Below!

PHONE ORDERS ACCEPTED!] |
Call (203) 354-9375 |

Totat Enclosed. 5
(Conn res add tas|

CHARGE IT! Exp Date

nCA (Bank & _

Account §

GIANT BOARD™™ wj wih casseiie /0 7S 232
L oit decooerd for 14 separate 110
i em monier /edidor $39 95 plus

PLOT PEEX

S phh

Kluge Frofolype) Board accepts wp fo 36 1C 3

26 varaples A7 LET, [FATHEN, INPUT, PRINT, GO TO
G0 SUB_ RETURN END. REM CLEAR. LIST RAUN
PORE Comes fully gocumenied and in
cudes alphanumenc - generatce
Sphanumesc chalaciers direclly on youl 1v screen wilh

programs and produces assembly Bnguage source sk
1ng5 10 hetn you UnGerstand and improve yout prograns
$19.95 on cassetls lipe
SAVE 39,90 Test Ecilor. Assembler B [isassembver

[ Masier Charge I

Tequied 1o mhsphay

I $17.00 plas 51 p&h

Ak Static RAM kil Aodiessibie |5 any 4k page to
| BN $89 95 pius 33 phn
i phale BG-pin conneclors (one fequired lor gach
| phugn bodrd] 55,70 g8 pasipie

_| Expansion Pewer Supply (1equited when agding 4k

HAM 534 98 plus 57 pbh

Prolessional ASCI Weyboard i witn 128 ASCH
ioaer Cate sl 56 pontatile characiers onboand
ilod. panity logic seecton ang choce of 4 hand
shaking SMals to male wilh almat any computer
554 95 plus 52 phh

Delus mlhl cabinet lor ASCH Keyboard, $19.95
i §¢
Video Ihwla\r Board kit lefs you generate a sharp
wpional 32 o 4 character by 16 lne upper ang
S8 QisDliy On your tv sCreen of videég monilor —
Mproving your unexpanded $99 95 ELF 1|
inse ASCI Keyboda - catene| | $85.95
15 57 phh

ELF |1 Tiny BASIC o casselie fape Com
mangs nciuce SAVE (0D = % — ()

ol 30dihona nardwate Alsa plays 1iCk-1ack 108 plus 4
drawing game ihad uses ELF I § hex keyboard as 4 oy

siick 4k memoey requires 514,95 postpad

1 Tam Pitman 5 Shorl Course on Tiny Basic fof ELF ||

5 posipad

[ ELF-BUGT™ Deluxe System Monitor on cassetle
tape  Allows rsplaying the contents of all regesiers an
youl Ty al any poni i your program  Also deaplays 24
Dytes of memory with full addresses. bhnkng cutsot
00 auld scrolng A must lor [he senaus programmes!
§14.95 posipad

T3 Text Editer’ on casseiie lape geves you the abibly o
inser! pelele or edit lnes and wards I1om your proglams
while [hey are cisplayed on your ywoeo mondor [Adg
printer and you can use ELF |1 1o ype error-free leflers
Plus nsert names and Jadresses rom your maiing kst |
$19.95 posipaid

[] Assembler on casselle laps liansiates assembly
nguage programs into hewdecsmal machine coce Jof
ELF Il use Mnemanic abbrevialions 1or insiruchions
[raiher than numencs| make programs easer to read
nnd help prevent errors $18.95 postpad

o Demassembler oo on cassetle lage takes machine cooe

putchased logether only S49 95! |Pequie Viieo Doy
play Boara plus 4k memary |

[ ELF Il Light Pen. assembied & fesiea. $7.95 plus §1
pah

3 ELF || Color Graphics & Music System Board ) |

$43.95 plus 52 pih I
3 ELF Il connects wrectly 1o ihe vwaes ngut of four iy

sl wilhoul adaional nuigware To canneet ELF 11 {0

your antenna fermenals inslead order AF Modulator l

$8.95 postpaid

Caming Soan’ A'D O-A Converter. Controter Boara

#nd more!
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A phonograph record that tells all about shortwave listening,

plus a tri-band monitor antenna.
HERB FRIEDMAN, COMMUNICATIONS EDITOR

THE CHINESE PHILOSOPHER CONFUCIUS
once said: “A picture is worth a thousand
words.” Had he lived in our time he
might have added: “. . . but one good
LP recording is worth all the words and
all the pictures.”

For more than a quarter century I have
been reading about one of my favorite
hobbies, shortwave listening—or
SWL'ing as it is more commonly
known—and in all that time [ have yet to
find a book on the subject that was not
deadly dull. One of the problems with
modern books is that a publisher usually
contracts for a specific length. The writer
has to fill so. many pages; and an exciting
subject, such as SWL’ing, can easily get
buried in excess verbiage, sure to put one
to sleep by the twenticth page. (It takes
five pages just to thank all those who
helped the author.)

If you'd like to get the real flavor of

' SWL'ing, or if there’s some youngster
who you think would enjoy getting into it,
the pathway to this little known but wide-
ly practiced hobby is through a 12-inch
LP record that goes by the rather insipid
title of Long Live Shortwave! (exclama-
tion mark and all). Put together and nar-
rated by Mitch Murray, one of Great
Britain’s leading songwriters, who is also
an avid SWL (Short-Wave Listener), the
record is an obvious labor of love. (See
Fig. 1.) Side A tells us about SWL’ing:
what it is, the frequencies in use during
different time periods, antenna tips . . .
just about everything a new SWL would
want to know. For example, there are
actual samples of the sounds of RTTY,
SSTV and satellite signals.

There isn’t a wasted word on the whole
side, which runs about 22 minutes. One
subject flows into the next, and the
youngsters—and a few old-timers—we
played the record for were left sitting on
the edges of their seats waiting to hear
what Mitch would cover next.

A small booklet, actually a piece of
paper about 8 < 13 inches that is folded
in thirds, contains the artwork that Mitch
refers to. Some of the pictures are anten-
na designs; others are charts, such as the
SINPO code and frequency conversion.
(SINPO is a method of reporting recep-
tion quality—Editor)

On that one side of an LP, Mitch Mur-

LONG LIVE
SHORT-WAVE!

-7 ‘!‘3 e
At last! A superb album devoted to D.X'ing.
‘ - N o it s SETVHTTY
Ls N Tovw st et (oot fueic e
Plus - a unigue collection of authorised call signs and
mformation on the Wordd’s top shortwave stations

FIG. 1

ray covers SWL'ing Letter than does any
book I've read.

The fiip side of the record is still more
fun. It contains the station identification,
or signatures, of SW stations around the
globe: from the “Blue Danube” cimbalon
signature of Austrian Radio to some exot-
ic bird of New Zealand. You can tell who
is broadcasting, even if you don’t know
the language, by these “‘signatures.”

One really big extra provided with the
record is a listing of the major DX clubs
around the world, including addresses. In
many instances those are “‘umbrella”
clubs that can supply you with the
address of any DX club that is in your
local area.

Long Life Shortwave! is available from
Trans-Island Productions Ltd., P.O. Box
24, Douglas, Isle of Man, British Isles,
for $6.95 including postage. Specify ei-
ther record or cassette format.

Raising the antenna current

As to mobile CB antennas, there are
two “rules” that determine how far your
signal travels: 1—For a given antenna
design (base-loaded, center-loaded, etc.),
the longer the overall antenna length, the
greater the radiation. 2—For a given
antenna length, the higher the loading
coil (if any), the greater the radiated sig-
nal. Since each antenna type has its
advantages and disadvantages you usually
select the best compromise for your own
personal needs. However, if you're pres-
ently using certain base-loaded mobile
antennas and would like to switch to one
of the continuously-loaded, or top-loaded
designs, you can do so without going
through the expense of a complete anten-
na system. A small metal gadget from
Anixter-Mark, the model HWA-1 CB
Antenna Adapter, screws on in place of
some base-loading coils and provides a
standard ¥ inch-24 thread for standard
and loaded whips, quick-connectors, and
light-duty springs.

Presently, the model HWA-1 can be
used on the following antenna mounts:
A/S model M-125; Royce model 2-205;
Antenna Inc. model 17610, and a host of
imported models. Your best bet is to go
down to your local Anixter-Mark antenna
dealer and make sure the adaptor will fit
your mount.

The primary advantage of using an
antenna with a high loading coil is shown
in Fig. 2. Note that radiation is from the
area of maximum current, which is near
the base of the antenna. The closer the
loading coil is to the base the more the
radiating current area gets squished to-
wards the groundplane. Maximum cur-
rent—hence, maximum radiation—for a
given antenna length is provided by top
loading: but top loading gets very
“hairy.” It has a narrow bandwidth and

1/4 Iqe 1/4 Inf /4 Ipp 1/4 Inp
FULLSIZE \ TOP LOAD CENTER LOAD BASE LOAD 7
T

PHYSICALLY SHORTENED ANTENNAS
FIG. 2



requires really precise tuning for lowest
SWR. Nontuneable models positively re-
quire a broad groundplane under them,
such as the roof of a car or RV, or the
center of a trunk.

Tri-band monitor antenna.

Our final item this time falls into the
“Why didn’t I think of it?” category. It's
the magnetic mounted mobile low/high
VHF and UHF monitor antenna, Hustler
model MOM, covering the 30-50, 150-
174, and 450-512 MHz bands. Basically,
it consists of a magnetic mount with an
. antenna approximately 34 inches long.
The whip antenna has a loading coil in the
approximate center that “tunes” the whip
to the low (30-50) VHF band. On the
high VHF band the coil functions as an
“isolator,” or trap, so signals are received
by the lower part of the antenna that
functions as a '/s-wave whip at the high-
VHEF frequencies. On the UHF band the
lower part of the antenna appears to func-
tion as a *s-wave whip. (The sizes are
only approximate. The antenna is for
receiving only; not for transmitting.)

The supplied 17-foot coax cable has
Motorola-type plugs on both ends since it
plugs into a matching connector on the
magnetic base.

Why a plug-in connector? That is
where the “Why didn’t I think of it?”
comes in. The magnetic base has two slots
cut in the rear. A small metal bracket
supplied with the antenna Is attached Lo
the edge of the trunk lip behind the rear
window. The bracket is similar to those
used for “‘standard” trunk-lip antennas
except for two small hooks that protrude
upward. If you intend to barrel down the
highway at speeds that might tear a mag-
netic mount loose (and contrary to what
anyone says it does happen), you simply
engage the slots in the mount with the
hooks when you install the antenna and it
will stay put under any driving condition.
Between the hooks and the magnets that
antenna doesn’t come loose.

To remove the antenna you simply
unplug the coax at the mount and lift the
antenna off the hooks. A weatherproof
cap is provided for the coax plug in case
you want to leave it out for possible
instant use.

One other bit about the Hustler
MOM: It makes a great “indoor” VHF/
UHF antenna if your monitoradio has a
metal cabinet. Simply place it on top of
the cabinet; the magnet locks it in
place. R-E

You can do it thanks to SGL WABER®
multiple outlet strips. There are over

250 versatile models with unsurpassed

quality workmanship. Each exceeds

National Electrical Code standards and

is safety tested. Ideal for organizing
your work area and having extra
outlets exactly where you want them.

Over 2,000 electronic distributors carry

the SGL Waber line. Send for our free
24-page catalog, today!

SGL WABER Electric

A division of SGL Industries. Inc.
Dept. H—300 Harvard Avenue
Westville, New Jersey 08093
(609) 456-5400
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The baby we save
could be yours.

BUILD A
MASTERPIECE OF SOUND

percussion and sustain. Wersis famous
string orchestra and bass guitar. Exclu-

A\ sive Sound Computer for 32-128 “One

Wersi has combined select features of
the electronic music field, added its own
creations and years of research by top
engineers and musicians, to produce an
incomparable line of organs.

Space-age technology. True-to-life voic-
ing with full drawbar system. Polyphonic

. Stop Sounds” (total organ presets).

; Transposer. And lots more.

Build your own masterpiece of
sound. No technical knowledge re-
quired. Just follow the clearly illus-
trated, easy to understand instructions.
Step by step. Choose from at least 10
models. (Also factory assembled.)

Send $6.00 with coupon for your Wersi
Demo-Package (LP with 104-page color
catalog).

OULERSI

e
RE180
Wersi Electronics, Inc ===l
1720 Hempstead Road
Lancaster, PA 17601

or Wersi Organs & Kits
14104 E_ Firestone Blvd
Santa Fe Springs, CA 30670

104-page color catalog.)

]
]
I
1
i
1 Enclosed is $6.00 for my Demo-Package (LP with
1
1
]
1
1
1

§ City State Zip ==
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service clinic

The “Christmas tree’’ pattern reveals itself once again.

A LONG TIME AGO, THERE WERE MANY TV
sets. These were black-and-white sets,
and they all had their problems (You'll
note that this tendency is still around!)
One of the most annoying of these was a
peculiar instability in the horizontal oscil-
lator. Because of the unmistakable pat-
tern it made on the TV screen, it was easy
to recognize, but could be very hard to
find. That is the “Christmas tree” (Fig.
1) and is one of the places where the “big
scope” (TV screen) actually gave you the
diagnosis!

(& : )

g = J

FIG. 1

Analyzing this, you can see that the
horizontal oscillator starts to sweep only a
wee bit, and slowly, at the top of the
screen. Gradually, this gets wider and
wider. When the trace gets to the bottom

of the screen, it abruptly collapses and the

whole sequence starts over again. The
horizontal oscillator is trying to work.
When it reaches a certain amplitude, it
collapses. The reason is that something is
upsetting the feedback. No feedback
means no oscillation, in any kind of oscil-
lator circuit.

The major cause of this is something is
getting into the normal feedback loop of
the oscillator, and preventing it from
going into normal oscillation. Probably
caused by cancellation of pulses, etc.
Eventually, we found that the main cause
of this was a bad filter capacitor, usually
in the B+ line that fed both horizontal
oscillator and horizontal output stage.
Pulses were being fed back through the
B+, and got to the wrong place at exactly
the right time, to kill the oscillation. Inci-
dentally, you'll notice that there is also a
60-Hz ripple involved in this! The tree
pattern is steady! So, the oscillator is

=ing gradually ‘killed’ at a 60-Hz rate. A

* capacitor allows increase in this rip-

\'@ lets 15,750 Hz. pulses in.

JACK DARR, SERVICE EDITOR

The exception to this rule is in sets
with the popular Synchroguide oscillator
circuit. By carefully setting this up exact-
ly wrong, you could find a combination of
adjustments to the two coils that would
let it Christmas tree.

With later model sets, we haven’t seen
the Christmas tree pattern for a long
time. The other day, I saw one! Real dan-
dy, too. Same unmistakable pattern, but a
double; there were two trees, top Lo bot-
tom, complete in every detail. (Fig. 2)
This was in a Sylvania E06-02 chassis.
Original complaint was loss of height.
Replacing the vertical driver/amplifier
IC cleared this up, and the set went
home. Back in a few days, with complaint
of “lines in the picture and makes funny
noise at turn-on”. On the bench, it played
very well for quite a while.

e
=

A = )

FIG. 2

Finally, it began to show horizontal
pulling at a 2-3 second rate, then went
into the new Christmas tree pattern.
From force of habit, I scope the B+ line
feeding the horizontal oscillator! The
scope showed pulses here. DC Voltage
readings were low, and the B+ boost line,
+170 V was also low and showed pulses.
A bad filter was suspected. Turned out to
be a 100 uF 250 V capacitor on the +170
V boost line. This is a flyback-derived
voltage and could be expected to be low
with the odd drive waveform from the
oscillator. However, it was the culprit; the
open filter was allowing high pulse volt-
ages to develop on the +170 V line, and
this was managing to get into the B+ line
feeding the horizontal oscillator, in am-
plitude great enough to cause the incor-
rect feedback and Christmas tree pattern.
However, the old concept seems to be val-
id still; the major cause was a bad filter
capacitor and the proof of the pudding
was the presence of pulses on the

B+ lines. Replacing this capacitor
cleared up the problem.

So: if you start seeing Christmas trees
in the middle of the summer, up scope
and look first on your B+ lines feeding
the horizontal oscillator. As far as I know,
it is not possible for a normally-operating
horizontal oscillator of the modern type
to be misadjusted in such a way that it
will Christmas tree. In the Synchro-
guides, the two coils made it fairly easy to
find a setting that would cause this. Some
used to call this “squegging”’. A fascinat-
ing word, and I’ve never yet been able to
find out where it came from or what it
meant! Sounds like one that was invented
to describe something, and in that way, I
guess it’'s OK! R-E

service
questions

HORIZONTAL PROBLEM

I have a problem with a model 1872
XAM color set. It came in with sound and
no raster. I changed the output, the high-
voltage rectifier and the damper. The pic-
ture came back, but now it runs horizon-
tally. Adjusting the hold control finally
produced three pictures side by side, ver-
tically locked. I've checked everything 1
can think of. Any ideas? | used a solid-
state high-voltage rectifier. Could this be
causing it?—J.G., Brooklyn, NY.

This is a horizontal-frequency prob-
lem, and I doubt that the high-voltage
rectifier would affect it at all. Try this to
see if it works: Shunt out the horizontal
AFC and see if you can adjust the hori-
zontal-hold control, etc.,, to get ONE
straight-sided floating picture.

If you can’t, then there’s a part off-
tolerance somewhere in the frequency-
determining section of the oscillator—
either the coil or the capacitors across it.
Check C261, C262 and the resistance of
the coil, both sides of the tap. Be sure to
use exact replacements for these parts;
they are critical.

VERTICAL SHRINK, POOR SYNC

Here's one that fooled me for a while.
The picture on this GE KC chassis
shrank up from the bottom, and had very
poor vertical sync. After checking a few
things with no luck, 1 finally pulled the
deflection yoke and found that the little
thermistor in series with the bottom half



Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

HOME
STUDY

Earn Y
DEGREE

No commuting to class. Study at your
own pace, while continuing your present
job. The Grantham home-study program
leads first to the A.S.E.T. and then to the
B.S.E.T. degree. Our free bulletin gives
complete details. Write for Bulletin 80.

Grantham College of Engineering
2500 So. LaCienega Blvd.
Los Angeles, California 90034

GRANTHAM'S FCC LICENSE STUDY GUIDE
—377 pages, 16 FCC-type practice tests, 1465 ques-
tions with answers and discussions—covering third,
second, and first class radiotelephone license
exams. Preparation for each separate class of li-
cense is presented in a separate section of the book.’
$14.75 postpaid. Order from: GSE Publications,
P.O. Box 35499, Los Angeles, Ca. 90035

Cramped
for Antenna
space?

The McKAY DYMEK DA 100.

The DA 100 is a compact, wide dynamic
range, broadband, untuned, omni-direc-
tional receiving antenna covering the
frequency range of 50 kHz to 30 MHz.

The exterior module, a small weather-proof
box with a 56 inch (142 cm) whip delivers
the signal to the power supply unit through
a supplied 50’ coaxial cable.

The power supply locates near your
general coverage receiver and attaches
with a supplied patch cord.

The DA 100 antenna is small, but will equal
or outperform a 100’ long wire antenna,
and is priced within reach of everyone!
Output Impedance - Attenuator Switch
provided to match receiver input
requirements and prevent overload.

Order factory Direct. Call toll free today!
Money Back guarantee. Rent/Own Plan
available. Specs and details on request.

Nationwide 800/854-7769 A,
California 800/472-1783
McKay Dymek Co.
{ 111 s. College Ave., PO Box 5000
Claremont CA 91711
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of the yoke was bad. Apparently this also
caused the sync problem. Please pass this
along.

Sure will, and thanks to Bob Stevens,
TV Rebuild Service, for this tip.

MAGNAVOX HEAD NEEDED

I need a play-record head for a Magna-
vox model 2TR200S reel-to-reel tape re-
corder. The factory says it’s not available
any more. Do you have any information on
this?—L.T., Wartburg, TN.

The Nortronics Company (8101 Tenth
Ave. North, Minneapolis, MN 55427)
does list this Magnavox part number.
They list their type 1002 as a replacement
for the Magnavox 76149043 head. I hope
this helps.

BRIGHTNESS PROBLEM

Don Black, service manager for Sony
of Canada, Ltd., sends along this note
about the raster shading problem in the
Sony model KV-1910 mentioned in the
January 1979 issue. He says that it is apt
to be caused by filter capacitor C707,
(4.7 uF, 250V) on board T. This is a filter
in the collector supply circuit to the
R—G-B output transistors. Thanks to Mr.
Black for his help.

BAD FLYBACK

I'm a teacher’s aid in a vocational
school radio-TV repair class. We have a
problem with an RCA model KCS-153B.
The high voltage is very low; there is
severe blooming and not enough width. |
found that the high-voltage winding of
the flyback read 15,000 ohms. (The dia-
gram shows this should read 590 ohms.)
The transformer shows continuity, but
also shows “short.” Do you think this fly-
back is bad?—L.L., LaGrange, KY.

Yes. It has probably overheated and
shorted a few turns in the high-voltage
winding. This will cause all of the symp-
toms you describe.

SCOPE POSITIONING PROBLEM

Your crystal ball hit it right on the nose
in a horizontal positioning problem in my
Sylvania model 400 scope. The voltages
on the 7C5’s were the same, but on the
horizontal internal/external switch, one
voltage was OK and the other way up.
The 0.1-uF coupling capacitor, C37, was
shorted! I replaced C37 with a new capac-
itor and bingo! Thanks.—Roger Wil-
liams, New Orleans, LA.

HIGH-VOLTAGE PROBLEM

This Admiral model 3K19 is showing
several odd symptoms. The cathode cur-
rent in the 26LW6 is way up, and the high
voltage is way down. The boost voltage is
just about right at 875 volts. Any ideas
you might have would be welcome.—J.C.,
Berlin, NY.

I have one idea: If your boost voltage is
normal, this tells you that the horizontal-
output stage, deflection yoke and flyback

continued on page 76

The newest in home
computers, fine stereo
components, color TV,
HAM radio, precision
test equipment,
innovative electronics
for the home—all in
easy-to-build,
money-saving kits.

Send today
for your

FREE

Heathkit
Catalog

Paaed _Meu
(it el

If coupon is missing, write
Heath Co., Dept. 020-612,
Benton Harbor, MI 49022

Send to: Heath Co., Dept. 020-612,
Benton Harbor, MI 49022.

Send my free Heathkit Catalog now.
| am not currently receiving your
catalog.

Name

Address

City State.______
CL-724A Zip
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SERVICE QUESTIONS
continued from page 75

are OK. Since you have a high-voltage
problem, try a new high-voltage tripler;
that would be a more likely cause.

(Feedback: Yes, it was indeed a very
*“bad tripler!”)

SHORT TUBE LIFE

This Penncrest model CB233 TV has a
16A8 tube that lasts only about 4 or 5 days
fo a week! I've monitored all the voliages
on it, but can’t see anything wrong. | have
another model of this make with the same
problem!—V.S., Burlington, WI.

There is one thing shown on the sche-
matic diagram that might be causing this
problem. A dropping diode is used in the
heater string; result—reduced power. If
this diode is leaky or shorted, it places the
full sinewave AC on it and overloads the
tubes. Check the diode for leakage, or
replace it. Incidentally, a sinewave AC
voltmeter will not measure the heater
voltage correctly because this voltage is a
half-wave pulsating AC. Take note that
Sams shows only 10 volts across the 16A8
tube!

HINT ON MAD MODULES

RCA is now enclosing a note in its
shipments of MAD modules that reads:

“When using Module Stock No.
139685 as a replacement for Modules
MADOOIA-1H, 1J, 1P or IR, it may be
necessary to solder the pixtube socket
leads to the external terminals of the
module.” This might be helpful.

LUCK OR GENIUS?

Your crystal ball must have been really
working in the April 1976 issue! A neigh-
bor to the east of me had the intermittent-
start horizontal oscillator problem; the
neighbor to the west had the Zenith high-
voltage regulator trouble! How do you do
it?—L.H., Rochester, NY.

There are two distinct schools of
thought on this; one group favors genius,
the other seems to lean more toward pure
luck. As far as I can see, the second group
has a slight edge—something like 97.3%.
However, if it works take it!

SHUTDOWN TROUBLE

Thanks to your help, “we” finally
found what was causing this model 19TS-
949 Quasar to shut down after about
15-30 seconds! You said that it would
shut down on both low and high voltages.
I found that the 25-ohm, 20-watt resistor,
R815, was cracked right under the metal
clamp that holds it in place. The center
wire wasn’t broken, but the resistance
was close. I replaced it and all system
were go! I figure that the loose wire in the
cracked insulator heated more at turn-on
and was upsetting the anode voltage on
the SCR, causing it to trip.—L.F., Ful-
ton, MO. R-E

Start Computing For Just $129.95 With An
B8085-Based Professional Computer Kit—

Exploreri85

100% compatible with all 8080A and
8085 software & development tools!

No matter what your future computing plans may
be, Level ““A""—ar $129.95—is your starting point.

Starting at just $129.95 for a Level ‘A"’ operating system,
you can now build the exact computer you want. Explorer/85
can be your beginner’s system, OEM controller, or IBM-
Sformatted 8" disk small business system...yet you're never
forced to spend a penny for a component or feature you don’t
want and you can expand in small, affordable steps!

Now, for just $129.95, you can own the first level of a fully
expandable comp wuh fi | capabilities—a com-
puter which features the advanced Intel 8085 cpu, rhereby
giving you immediate access to all software and development
tools that exist for both the 8085 and its 80804 predecessor
(they are 100% software compatible)—a computer which
features onboard S-100 bus expansion—plus instant conver-
sion to mass storage disk memory with either 5-1/4"" diskettes
or standard IBM-formatted 8" disks.

For just $129,95 (plus the cost of a power supply, keyboard/
terminal and RF modulator, if you don't have them already),
Explorer/85 lets you begin computing on a significant level. . .

registers. . .single step with register display at each break point
..g0 to execution address. Level “A’ in the Hex Version
makes a perfect controller for industrial applications and can
be programmed using the Netronics Hex Keypad/Display.
Hex Keypad/Display
Specifications
Calculator type keypad with 24
system defined and 16 user
defined keys. 6 digit calculator
type display which displays full
- address plus data as well as
Hex Keypad/Display. register and status information.
Level “B” Specifications
Level'*B'" provides the S-100 signals plus buffers/drivers 10
support up to six S-100 bus boards and includes: address
decoding for onboard 4k RAM expansion select-able in
4k blocks, . . address decoding for onboard 8k EPROM expan-
sion selectable in 8k blocks. . . address and data bus drivers for
onboard expansion. . , wait stale generator (jumper selectable),
to allow the use of slower memories. . .two separate S volt

applying the principles di d in leading cc maga-
zines. . .developing “‘state of the art’’ computer solutions for
both the industrial and leisure environment.

Level “A” Specifications

Explorer/85's Level **A" system features the advanced Intel
8085 cpu, an 8355 ROM with 2k deluxe monitor/operating
system, and an 8155 ROM-1/0—all on a single motherboard
with room for RAM/ROM/PROM/EPROM and S-100 ex-
pansion, plus generous prototyping space.

{ v:l “A" makes a perl'nl OEM controller for industrial

and is in a special Hex Yersion which
. can be programmed wusing
the Netronics Hex Keypad/
Display.)

PC Board: glass epoxy, plated
through holes with solder mask
* 1/0: provisions for 25-pin
(DB25) connector for terminal
serial 1/0, which can also sup-
port a paper tape reader
perfect for beginners, hob- ... provision for 24-pin DIP
biests, or industrial con- socket for hex keyboard/dis-
troller use. play. . .cassette tape recorder in-
put. . .cassette tape recorder outpul...cassette tape control
output. ..speaker output... LED output indicator on SOD
(serial output) line. . . printer interface (less drivers). . .total of
four 8:-bit pluz one 6 bit 1/0 ports *Crystal I-‘nquuwsl 6.144
MHz * Control Swilches: reset and user (RST 7.5)
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP
interrupts onboard ® Counter/Timer: programmable, 14-bit
binary * System RAM: 256 bytes located at F8@@, ideal for
smaller systems and for use as an isolated stack area in
expanded systems. . .RAM expandable to 64k via S-100 bus or
4K on motherboard,

System Monitor (Terminal Version): 2k bytes of deluxe
system monitor ROM located at FB@ leaving 8008 free for user
RAM/ROM. Features include tape load with labeling . . .tape
dump with labeling. . .examine/change contenis of memory

..insert data,..warm start...examine and change all
registers. . .single step with register display at each break point,
a debugging/training feature...go to execution address. ..
move blocks of memory from one location to another. . fill
blocks of memory with a constant. . . display blocks of memory
.. .automatic baud rate selection. . . variable display line length
control (1-255 characters/line). . .channelized 1/0 monitor
routine with 8-bit parallel output for high speed printer. ..
serial console in and console out channel so that monitor can
communicate with 1/0 ports.

System Monitor (Hex Version): Tape load with labeling. ..
tape dump with Iabelins. . .examine/change contents of mem-
ory...insert data...warm start...examine and change all

Level "A" ar $129.95 is a
complete operating system,

gy Ltd.',"Bopt RE-1
| 333 Litchfield Road New Milford, CT 06776
Please send the items checked bel fus $2 p&h
O Explorer/85 Level ‘A" Kit (ASCI]
Version), $129.95 plus $3 p&h.
O Explorer/85 Level “A” Kit (Hex
Version), $129.95 plus $3 p&h.

D Delnxc Slul Cabinet for ASCII
s;yboardf"!‘cminnl. $19.95 plus $2.50

Level “C” Specifications
Level “C" expands Explorer's
motherboard with a card cage,
allowing you to plug up to six
SAID|C1‘,l ;ardt! di};tcuy into the
. motherboard. Both cage and
Explorer/85 with Level cards are neatly containi% inside
'C"" card cage. Explorer’s deluxe steel cabinet.
Level *'C" includes a sheet metal superstructure, a 5-card gold
plated S-100 extension PC board which plugs into the mother-
board. Just add required number of $-100 connectors
Level “D” Specifications
Level “D" provides 4k or RAM, power supply regulation,
filtering decoupling components and sockets to expand your
Explorer/85 memory to 4k (plus the original 256 bytes located
in the 8155A). The static RAM can be located anywhere from
@008 to EFFF in 4k blocks.
Level “E” Specifications
Level ““E'" adds sockets for 8k of EPROM to use the popular
Intel 2716 or the T1 2516. It includes all sockets, power supply
regulator, heat sink, filtering and decoupling components.
Sockets may also be used for soon to be available RAM IC's
(allowing for up to 12k of onboard RAM).

Order A Coordinated
Exploror/85 Applications Pak!
Experimenter's Pak (SAYE §12.50)—Buy Level **A’" and Hex
Keypad/Display for §199.90 and get FREE Intel 8085 user's
manual plus FREE postage & handling!
Student Pak (SAVE $24.45)—Buy Level “A."" ASCII Key-
board/Computer Terminal, and Power Supply for $319,85 and
get FREE RF Modulator plus FREE lnlclpﬂﬂss user’s manual
plus FREE postage & handling!

nq Pak (SAVE $41.00)—Buy Levels “A," “B,”
"c 4D, rnd “E" with Power Supply, ASCII Keyboard/
Cornputer Terminal, and six S-100 Bus Connectors for $514.75
and get 10 FREE computer grade cassette tapes plus FREE
8085 user's manual plus FREE postage & handling!
Business Pak (SAYE $89.95)—Buy Explorer/85 Levels “A,"
“B," and *'C’" (with cabinet), Power Supply, ASCII Key-
board.r’Comput:r Terminal (with cabinet), 16k RAM, 12"
Video Monitor, North Star 5-1/4"" Disk Drive (includes North
Star BASIC) with power supply and cabinet, all for just
$1599.40 and get 10 FREE 5-1/4" minidiskettes [549 95 value)
plus FREE 8085 user’s manual plus FREE postage & handling!

Continental U.S.A. Credit Card Buyers Dutside Connecticul

CALL TOLL FREE 800-243-7428

e e |0 O70ET From Connecticut Or For Technical

Assistance, Etc. Call (203) 354-9375

sonalized disk uperahng system—just
plug it in and you're up and running!),
$699.95 plus $5 p&h.

[JPower Supply Kit for North Starl
Disk Drive, $39.95 plus $2 p&h.

O 8k Microsoft BASIC on cassette
lape, $64.95 postpaid.
O 8k Microsoft BASIC in ROM Kit
(requires Levels **B,” ‘D, and “E""),
$99.95 plus $2 p&h.
O Level ““B" (5-100) Kit, $49.95 plus
52 p&h.
O Level “C" (S-100 6-card explmier}
Kit, $39.95 plus $2 p&h.
O Level “D'" (4k RAM) Kit, $69.95
I plus $2 p&h.
O Level “E" (EPROM/ROM) Kit,
' $5.95 plus 50¢ pd&h.
O Deluxe Steel Cabinet for Explorer/
l 85, $49.95 plus $3 p&h.
O ASCII Keyboard/Computer Ter-
minal Kit (features a full 128 character
set, upper & lower case, full cursor con-
trol, 75 ohm video output convertible
to baudot output, selectable baud rate,
R5232-C or 20 ma. 1/0, 32 or 64 char-
I acter by 16 line formats, and can be
used with either a CRT monitor ora TV
set (if you have an RF modulator),
$149.95 plus §2.50 pdch.
LD Hex_Keypad/Display Kit, $69.95

O Power Supply Kit (+8V @ 5 amps)
:;l&geluxe steel cabinet, $39.95 plus $2

O Gold Plated 5-100 Bus Connectors,
$4.85 each, postpaid.

00 RF Modulator Kit (allows you to
use your TV set as a monitor), $8.95
postpaid,

O 16k RAM Kit (S-100 Board expands
to 64k), $199.95 plus $2 p&h.

O 32k RAM Kit, $329.95 plus $2 p&h.
O 48K RAM Kit, $459.95 plus 52 p&h.
O 64k RAM Kit,$589.95 plus $2 p&h.
O 16k RAM Expansion Kit (to expand
any of the above up to 64k), $139.95
plus $2 p&h each

O Intel 8085 m User's Manual, $7.50
postpaid.

[J Special Computer Grade Cassette
Tapes, $1.90 each or 3 for §5, postpaid.
0 12" Video Monitor (10 MHz band-
width), $139.95 plus $5 p&h.

O North Star Double Dc:sllg Floppy
Disk Kit (One Drive) for Explorer/
85 (includes 3 drive S-100 controller,
DOS, and extended BASIC with per-

N N S . S s s s w0 [ Send Me Information mm

O Deluxe Case for Morth Star Disk
Drive, §39.95 plus $2 p&h.
O Experimenter's Pak (see lbove}.l
§199.90 postpaid.
O Student Pak (see above), SSI?JSI
postpaid.
O Engineering Pak (see above), I
$514.75 postpaid.
O Business Pak (see above), 51599‘443'
postpaid,
Total Enclosed §
gonn, res. add sales tax) By—

Personal Check [ M.O./Cashier’s

Check O Visa [ Master Chargel

(Bank ¥

T —,

Acct. ¥
Signature Exp.Date_—
Print

Name

Address

City

State Zip

I
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new products

More information on new products is available. Use the
Free Information Card inside the back cover.

DUAL-TRACE, 20-MHZ OSCILLOSCOPE, mode/
LB0-308, is a 3-inch portable scope designed for
field and lab applications, with power supplied

C—
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from AC/DC source or optional rechargeable
battery pack. Specifications include a 2 mV-per-
division sensitivity over 12 measurement ranges;
a 17.5-ns risetime; X5 magnification; and a maxi-

mum sweep speed range of 0.1 us-per-division.
The unit also has triggers for both channels and
X-Y operation: The model LBO-308 comes with
probes; carrying case is optional. Suggested
retail price: $950.—Leader Instruments Corp.,
151 Dupont St., Plainview, NY 11803.

CALCULATOR, Model HP-41C, has an alphanu-
meric LCD display and contains 130 prepro-
grammed scientific and mathematical functions.
In addition, it can perform other calculations
through programs written by the user or from
applications software. Peripheral devices can be
plugged into calculator for added capabilities:
these include 4 memory modules to increase pro-
gram memory, a card reader to enter and record
programs, a thermal printer for output, a wand
that enters programs optically, and 16 applica-
tions modules for solving problems in specific
areas.

Other features of the calculator include editing
powers, comparing data and resuits, word mes-
sages indicating calculation errors, keyboard
overlays, labels for addressing parts of programs,
and a continuous memory that retains programs

CIRCLE 152 ON FREE INFORMATION CARD

and data even when power is shut off. Price is
$295.00. Plug-in devices sold separately.—Hew-
lett Packard, 1501 Page Mill Rd., Palo Alto, CA
94304.

MAGNETIC 5-IN-1 SCREWDRIVER, model
70425, is designed for use in home, shop, garage
or factory applications. A built-in magnet in the
shank holds extra bits and the screw. The Com-

Kieps 40

Kleps 30

 Kieps 10 - 20

INTERNATIONAL FM-2400CH

FREQUENCY METER FOR
TESTING MOBILE TRANSMITTERS
AND RECEIVERS

Portable » Solid State » Rechargeable Batteries

Kleps 10

N

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

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 comrected
charts: =.00025% from +25° to
+125°(.000125% special 450 MHz

\

Kieps 20 .

Clever Kleps

Test probes designed by your needs—Push to seize, push ==
to release (all Kleps spring loaded). ) i ©
Kleps 10. Boathook clamp ~grips wires, lugs, terminals.
Accepts banana plug or bare wire lead. 43" long.
Kleps 20. Same, but 7" long.
Kleps 30. Completely flexible. Forked-tongue gripper. Ac-
cepts banana plug or bare lead. 6” long. : 8319 |
Kleps 40. Completely flexible. 3-segment automatic collet
firmly grips wire ends, PC-board terminals, connector pins.
Accepts banana plug or plain wire. 6% long. $4.59
Kleps 1. Economy Kleps for light line work (not lab quality).
Meshing claws. 412" long. $2.49
Pruf 10. Versatile test prod. Solder connection. Molded
phenolic. Doubles as scribing tool. “Bunch" pin fits banana
jack. Phone tip. 5%2" long. $2.37
Allin red or black - specify. (Add 50¢ postage and handling).
Write for complete catalog of - test probes, plugs, sockets,
connectors, earphones, headsets, miniature components.

N/ Available through your local

distributor, or write to:

prut_10

RYE INDUSTRIES INC.
132 Spencer Place, Mamaroneck, N.Y. 10543

P
INDUBTRIE®
=————

In Canada: Rye Industries (Canada) Ltd.
CIRCLE 3 ON FREE INFORMATION CARD
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radio frequency channels of opera-
tion and/or the intermediate frequen-

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

FM-2400CH (meter only) .....$627.72

RF crystals (with temperature
comection) ........cevens 26.26 ea.

RF crystals (less temperature

correction) 19.83 ea.
IF crystals catalog price
Write for catalog

IEm

INTERNATIONAL CRYSTAL MFG. CO., INC.
10 North Lee Oklahoma City. Owla, 73102
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THIS VISE IS
CATCHING.

Catch PanaVise. It-tilts, turns and
rotates your work exactly where
you want. Add our new Tray!

It catches small parts you drop,
separates tools, and keeps parts
sorted. The Tray’s wide 84"
diameter of cast metal gives
‘no-tip’ stability, and has 6 slip
resistant neoprene feet. Catch all
the PanaVise combinations at your
distributors now. Write for FREE
brochure and distributor list.

PENAASE®

Dept. CE 11
2850 29th St.
Long Beach, CA 90806

Shown:
#2315 Circuit
Board
Holder, #300
Base, #312
Tray Base

e Qut-of-Circuit Transistor

Analyzer

¢ Dynamic In-Cir-
cuit Transistor &
Radio Tester
Signal Generator
Signal Tracer
Voltmeter
Milliammeter
Battery Tester
Diode Checker

é:
PR |

Model

Transmtnr Analyzer 212
Factory Wired & Tested — $35.98
Easy-to-Assemble Kit — $23.97

Now you can pinpoint defective transistors and their
circuit troubles speedily with a single, feature-packed in-
strument instead of a costly elaborate set-up. Perform-
ance-proven by thousands! Checks all transistor types, hi
or low power, for DC current gain (beta) to 200 in
3 ranges, and leakage.

Universal test socket accepts all base configurations.
Identifies NPN or PNP transistors. xnamically tests all
transistors (oscillator check) and AF, IF, RF circuits.

No external power needed. Measures DC currents to
80 ma. Complete with test leads, instruction manual and
transistor listing.

Write for FREE catalog of the world-famous
EMC line of test instruments.

E M c HEASElﬁEEgEE'I"‘SwBUHI’.

625 Broadway, New York, NY 10012

TUNER SUB
$19.95

Since all tuner subs that we know of are modified
TV Tuners, we decided to market an excellent per-
forming yet very low cost sub for the technician who
has to get all he can for his money . . . a ““Poor
Boy's Sub' for onfy $19.95.

This was not an easy task since cabinets, knobs
and controls would push the price far above $19.95

. We searched for a tuner that needed no cabi-
net and no controls . . . one that the tech could
scounge the knobs from most anyoldTV .

It took over two years but we finally found it. The
gainis excellent . . . Battery drain is very low (only
18 mils). It's sell biasing so there is no R.F. gain
control to fiddle with . . . It works equally well on
tube or transistor sets. . .b/wor color. . .andis
as easy to use as starting a fight with your wife (well,
almost). All you need do is hook the set’s IF cable to
the "Poor Boy" and view the picture . . . That's it

. no set up controls to confuse you.

We compared the “Poor Boy" with other subs
costing over twice the price and found it to work just
as well on all the comparison tests we made . . .
and often a lot easier to use . . . Even though
instructions aren't needed . . . you get those too.

The “'Poor Boy" is small enough to easily hold in
one hand . . . no wires or controls dangling around
it. It comes completely wired and tested including
batteries and ready to use. Send a check for only
$19.95, plus $1.50 shipping.

Master Charge and Visa accepted
Try it for 10 days . . . If not completely satisfied
. return for full refund.
CALL TOLL FREE 1-800-433-7124

TEXAS TUNER SERVICE

4210 N.E. 28TH STREET,
FORT WORTH, TEXAS 76117
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NEW PRODUCTS
continued from page 77
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fordome handle features a removable dome cap
that stores the 4 extra bits inside the shaft while
the fifth bit is in use. The bits include the Torx
T15, a %a-in. and a ¥e-in. regular, plus No. 1 and
No. 2 Phillips bits.—Vaco Products Co., 1510
Skokie Blvd., Northbrook, IL 60062.

DESOLDERING WICK, 35-Wick, comes in spools
containing a 5-foot, 5-inch length and costs $.49
each for OEM gquantities of 5000. Each spool is
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worth about 250 desoldering operations.—Sol-
der Absorbing Technology, Inc., 357 Cottage
St., Springfield, MA 01104.

MODULE REBUILDING SERVICE accepts all
makes of remote control transmitters for rebuild-
ing, including Admiral, GE, Magnavox, Quasar,
RCA, GTE-Sylvania, Zenith, Packard Bell, Ad-
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vent, Sanyo and Truetone. Information on specif-
ic transmitter and module numbers, etc., can be
obtained by writing the company.—PTS Elec-
tronics, Inc., 5233 S. Highway 37, Bloomington,
IN 47401. R-E



stereo products

More information on stereo products is available. Use the
Free Information Card inside the back cover

CAR STEREO EQUIPMENT LINE, 20 models
(model SA2 100 shown) ranging from under-dash
8-track and cassette units to 8-track/cassette
AM/FM stereo radio combinations, several with
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digital displays. Many units feature loudness,
muting, high-filter and AM/FM controls; LED indi-
cators; audio-reverse cassette; and automatic
key-off reject. Suggested retail price for the mod-
el SA2100, $219.95.—Sparkomatic Corp., Mil-
ford, PA 18337.

EXTENDED-RESPONSE PHONO CARTRIDGE,
model EDR.S, has an aluminum cantilever with a
nude-mounted diamond stylus. The stylus has a
0.3 by 3.0-mil radius. Other specifications: fre-
quency response, 10 Hz-50 kHz, 20 Hz-35 kHz
+ 1% dB; tracking force range, %-1% grams;
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separation, 20 dB at 20 Hz-5 kHz; compliance, 28
% 10~® cm-per-dyne; power output, 4.5 mV at 5
cm-per-second. The cartridge weighs 5.2 grams,
and sells for a suggested retail price of $199.—
Empire Scientific Corp., 1055 Stewart Ave., Gar-
den City, NY 11530.

LOUDSPEAKER SYSTEMS, models XP20, XP40,
XP60, XP80, are acoustic suspension high-fidelity
systems. The model XP20 is a two-way coaxial
system with a frequency response of 65 Hz-18
kHz, =3 dB, a sensitivity of 88 dB at 1 watt 1
meter, and can handle up to 30 watts input. The
speaker measures 14 H < 9.7 W X 8.7 inches D.
The model XP40 has an 8-inch woofer and a %.-
inch midrange/tweeter; provides a frequency re-
sponse of 63 Hz-20 kHz, +3 dB, an 88-dB sensi-
tivity at 1 watt 1 meter, and a maximum input of
35 watts. The unit measures 16.7 H X 9.7 W X
9.4 inches D. The model XP60 (shown) is a three-
way system with a sensitivity of 87 dB at 1 watt 1
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meter and a power-handling capability of 40
watts, It features a Y-inch tweeter, a 4-inch mid-
range driver and an 8-inch woofer. The unit mea-
sures 18.7 H X 10.4 W X 9.4 inches D. The mod-
el XP80 uses a 10-inch woofer to provide a low
bass response; it has a sensitivity rating of 86 dB
1 watt 1 meter, and a maximum power-handling
capability of 50 watts; it measures 22.2 H X 12W
X 10.4 inches D. All speaker enclosures are teak
or walnut veneer with a brown grille cloth and
come in pairs. Suggested retail prices: XP20, $90;
XP40, $115; XP60, $160; XP80, $210.—Rank HI
Fl Inc., 20 Bushes Lane, Elmwood Park, NJ
07407.

AM/FM STEREO RECEIVER, Spatial Control re-
ceiver, provides 100 watts-per-channel, contains
four amplifiers and features a spatial slide con-
trol. Slide control is used in conjunction with the
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model 901 Direct-Reflecting loudspeakers to nar-
row or widen the aural image. Also available is a
40-watt stereo receiver, the model 550. Sug-
gested retall prices: the Spatial Control receiver,
$799; the model 550, $349.—Bose Corp., 100
The Mountain Rd., Framingham, MA 01701.

SOUND/SPEAKER CONTROL SYSTEMS, Series
CD. Audio control systems provide simultaneous
tape recorder playback, dubbing, record, mixing
and monitoring capabilities using single patch-
cord. The model CD-5 system controls three tape

Discover
today’s

high-resolution
(3‘/s-digit DMM\

B& K-PRECISION's
LCD Model 2815

Model 2815 $130

m 0.01 ohm, 100nA, 100V
resolution

® 0.1% DC accuracy

m Shielded and protected to stay
accurate in rf fields

® Fully overload protected on all
ranges

® Auto-zero and auto-polarity

u Alternating high-/low-power ohms
ranges for solid-state circuitry

. measurements

Compare the resolution offered by
the new B&K-PRECISION Model
2815 with any other DMM in its price
class. Its high resolution stands
alone. The 2815 also delivers 0.1%
DC and 0.3% AC accuracy. For
added convenience, atilt stand is
built-in.

Available for immediate
delivery at your local
B&K-PRECISION distributor

[~ L

DYNASCAN
CORPORATION

6460 West Cortland Street
Chicago. lllinois 60635 - 312/889-9087

In Canada Atlas Electronics. Ontano

Intl S5 Empire Exp . 270 Newlown Rd Plainview. L1 NY nan:i/
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STEREO PRODUCTS
continued from page 79
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recorders plus an amplifier/receiver and contains
a fade control. The model CD-10 monitors six
tape recorders (reel-to-reel, cassette or 8-track

units), an amplifier/receiver and signal proces-
sors; it also features a fade control and 10-posi-
tion switch. The model CD-35 (shown) handles
five tape recorders plus an amplifier/receiver and
signal processors; it contains a 12-position
switch and auxiliary control to monitor a sixth
tape recorder. The speaker control system (the
model! CD-25) can accommodate up to four sets
of speakers, contains 10-position control switch
and can handle 20 watts-per-channel. Suggested
retail prices: model CD-5, $99.95; model CD-10,
$149.95; model CD-35, $399.95; model CD-25,
$189.95.—Dubie Corp., 1725 Ladera Trail, Day-
ton, OH 45459,

CASSETTE DECK, model RS-ME65, uses a buiit-
in frequency generator servomotor, providing a
0.3% tape speed deviation and 0.035% WRMS
wow-and-flutter. The model RS-M65 is rack-
mountable, and offers the following features: a
removable tape compartment door, a muting

Reach for SPRAGUE components
instead of running for them.

Choose from 24 packaged assoriments to get a balanced
inventory of capacitors, resistors, or solderless terminals.

You don’t have to buy a huge quantity of electronic components to build
and maintain a practical-sized inventory. Nor do you have to put a big strain
on your budget. Each Sprague Assortment contains a practical selection of
ratings and types most frequently used in your service work or hobby needs.

Larger capacitor and resistor assortments are supplied in 15-drawer blue
metal cabinets, fitted with a retractable carrying strap. Smaller assortments
come in stackable 9-drawer blue plastic cabinets. Clear plastic drawers
have adjustable dividers. Pre-labeled drawer fronts identify contents.

Solderless terminal assortments are supplied in compartmented hinged-
lid clear plastic storage cases.

e e
SPRAGUE PRODUCTS COMPANY (oisttibuters’ Divisien of Sprague Electric Co.) I

81 Marshall Street, North Adams, Mass. 01247 I
YES . . . send me a FREE copy of your new M-636 Brochure including |
I
|

|
YOUPAYFOR |
COMPONENTS i
|
|

complete descriptions and prices on all 24 assortments.

ONLY...

cABl"ETs AHE I Cnmpzny ‘II.I'- applicah]e) ....................................................... I
YOURS AT ! |

[ ﬂddujss‘ ................................................................... I

|

NOEXTRAGOST. |
| SPRAGUE i
|

| THE MARK OF RELIABILITY

I a subsidiary of GK Technologies -
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switch, timer controls, a pause control, a 3-posi-
tion bias and equalization selector control, a MEM-
oRY REWIND switch, Dolby with multiplex filter,
input/output selector switches, mike jacks, left
and right input/output level controls, a fluores-
cent meter, and a tape counter. Suggested retail
price: $550.—Technics, One Panasonic Way,
Secaucus, NJ 07094,

STEREO RECEIVER, model STA-240, delivers 60
watts-per-channel RMS minimum into 8 ohms, 20
Hz-20 kHz, with no more than 0.15% THD, and
provides a sensitivity of 1.9 uV and a capture ratio
of 1.5 dB. The receiver's features include auto-
matic AM bandwidth control; digital frequency
readout plus slide-rule tuning dial; Auto-Magic

2 ) ] W - £ i
PRICRSU SRR £ L4 £ & i L ¥y o
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FM tuning; tape dubbing and monitor switches;
5-point LED signal-strength indicator; high-cut
and low-cut filter switches; a 25-75-us de-
emphasis switch; and input/output jacks. The
model STA-240 is housed in a walnut veneer
wood cabinet, and carries a suggested retail
price of $429.95.—Radio Shack, 1400 One Tan-
dy Center, Fort Worth, TX 76102. R-E

BIG 20"
DISPLAY!

SOLID STATE
CLOCK/CALENDAR KIT

0101 Displays time of day, date or alternate between
both automatically. May be connected to 8 ohm
speaker for alarm clock. Operates from 120 VAC 60 Hz.

$49.95 walnut case extra, $24.95

AUTO GLUGK CALENDAR KIT

0106 Displays either
hours and minutes,
month and day, or
seconds. Requires only
2 mA of current while
ignition is off. Also
operates on 9V

battery. Mounts easily
R‘f). in compact two-inch
“ &~ enclosure (Not included)

$29.95
$39.95 assembled

UNIVERSAL
DESIGNER
KIT

6100 Indispensable aid
to digital IC design.

2 pushbuttons, 2 read-

outs, 4 switch outputs,
8 LEDs, 2 generators,

2 counters, 5V supply pins.
Shown with CSC QT47S

Breadboard (not included) $49.95 assembled

“mm-ﬂ' SEND FOR Add $2.50 per order
FREE postage and handling.
S =l

».3, CATALOG

. P OM
_

14905 N.E. 40th Street, R-1

Redmond, WA 98052 (206) 883-9200
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market center

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-
vices). $1.50 per word (no charge for zip code) . . . minimum 15 words.

NONCOMMERCIAL RATE (for individuals who want to buy or sell personal items) 85¢ per word . . .

no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. Payment must accompany all ads except those placed by accredited advertising
agencies. 5% discount for 6 issues, 10% for 12 issues within one year, if paid in advance. All copy
subject to publisher’s approval. Advertisements using P.O. Box address will not be accepted until
advertiser supplies publisher with permanent address and phone number. Copy to bein our 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.

PLANS & KITS

CONSTRUCTION plans for profitable business
ideas. Catalog $1.00. GARLING, 438 N. Garfield
Street, Lombard, IL 60148

ELECTRONICS completed kits. No wiring. FM
mic. VU meter. Touch control switch. Program-
mable music block. Wheel fortune game. Etc.
Save up to 50%. Write for free catalog today.
Postcard will do. SUPERTRONICS INC., 39 Bow-
ery, Box 88, New York, NY 10002

AUDIO mixers, preamps, meters. Schematics,
construction guides. SASE brings free list. PAM
ELECTRONICS, 3424 Memorial St., Alexandria,
VA 22306

NEGATIVE ion generator, build one yourself with
easy-to-get parts and save %50 to %75. Includes
ozone check. Plans $5.00. LUNATRIX, Box 891,
Yucaipa, CA 92399

TRS-80 add up to 16 fully decoded 8 bit input and
output ports. Plans 7.95, info $.50. DAPAR
ELECTRONICS, 17 Jennings St., Springfield, MA
01119

HIGHLY

PROFITABLE ONE-MAN
ELECTRONIC FACTORY

Investment unnecessary, knowledge not re-
quired, sales handled by professionais. Ideal
home business. Write today for facts!
Postcard will do. Barta-RE-Y, Box 248,
Walnut Creek, CA 94597.

NR-2 adaptive noise filter kit as featured in
Radio-Electronics August, September issues.
Reduces audio noise 12 dB. Works with all pro-
gram sources; tape, or FM broadcast. Even
works with Dolby systems. $69.95. Free infor-
mation. Dealer inquiries invited. ADVANCED
AUDIO SYSTEMS, P.O. Box 24, Los Altos, CA
94022

PROJECTION TV. . . . Convert your TV to pro-
ject 7 foot picture. Results equal to $2,500 pro-
jector. Total cost less than $20.00. Plans & lens
$16.00. lllustrated information free. MACRO-
COMGD, Washington Crossing, PA 18977

for $1.50 per word (minimum 15 words) to:

( ) Plans/Kits
( ) Education/Instruction

To run your own classified ad, put one word on sach of the lines below and send this form along with your check

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003

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.)

1 2 3 4 5
6 7 8 9 10
1 12 13 14 15
16 17 18 19 20
21 22 23 24 25
26 27 28 29 30
31 32 33 34 35

Burglar-Fire Protection

Protect Your Life, Home, Business, Auto, etc.

* Qur cotolog shows how. Instoll your own
olorm systems and devices ond sove 3555 We
offer FREE write-in engineering service.

Lowatt Prices on Rebebls, Wigh. Geality
Alarm Systems end Devieer

“FREE CATALOG
Box 82802-RE Lincoln, Ne. 68501

Burdex Security Co.

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westland, MI 48185

EVEN cheap speakers can sound expensive In
proper enclosure. Plans/inst. $3.50. F. E. CON-
LEY, Box 976, Tulare, CA 93274

ELECTRONIC organ kits. The ultimate design.
Sounds like a pipe organ. Build it to sell or build it
to keep. Models for churches, homes, clubs, pizza
parlors. Send $1.00 for demo record and catalog.
DEVTRONIX, Dept. 70, 6101 Warehouse Way,
Sacramento, CA 95826

TESLA COIL

TESLA coil resonant transformers. 50,000-
5,000,000 volts, 520W-3000 kilowatts, arcs—
100”. lllustrated construction manual includes: 5
powerful coil plans (tube, sparkgap), electronical
theory, designing procedures, 25 high-voltage,
high-frequency experiments, history, part suppli-
ers ., . . Manual $15.00. Information/photo
$2.00. ASTRO-ENGINEERING, 2706 Harbor
Blvd., Costa Mesa, CA 92626

GRAPHIC EQUALIZER

TWELVE bands/channel $100 kit. still available;
see May 1978 R/E cover story or write: SYMMET-
RIC SOUND SYSTEMS, 912 Knobcone Place,
Dept. R, Loveland, CO 80537

Vs N
ATV Reseaich

l » £ ly\ 5
Video monitors - color & B/W * TV Cameras,
kits, parts ai plans * Video-to-RF modulators
* Free catalog. Phone or write. (402) 987-3711
13-RE Broadway

«w.specialists in CCTY
and computer monitors!

Dakota City, NE. 68731

BUSINESS OPPORTUNITIES

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business—without investment. Write: BUSINESS-
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

LEARN to repair PLL or crystal synthesis CB for
profit, 30 PLL's covered. Send $12.95 for instruc-
tion book. A.P. SYSTEMS, PO Box 488, Milford,
PA 18337, Dept. RE

BECOME a semiconductor distributor full or part
time. Here is a rare opportunity to engage yourself
with one of America’s leading suppliers of original
Japanese semiconductors and exact replace-
ment parts. Sell directly to retail outlets, repair
shops, service technicians and manufacturers.
Complete product line, backed up by a 40 million
dollar inventory, priced to sell up to 50% lower
than the leading replacement line. All products
guaranteed. Mo investment required. Live wires
only. Write to: NEW-TONE ELECTRONICS IN-
TERNATIONAL, P.O. Box 1739, Bloomfield, NJ
07003

NEW tax loopholes discovered. Everyone eligible.
Unigue ideas. Free facts. ULC, Box 359 BC, Clark-
ston, GA 30021

0861 AHYNNVI
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PASS FCC EXAMS

The Original FCC Tests- Answers exam manual
that prepares you at homae for FCC First and
Second class Radiotelephone liconses. Newly
rovised multiple-choice axamt cover all areas
tested on the sctual FCC exam. Plus “Self
Study® Ability Test. Proven! $9.95 postpaid,
Moneyback Guarantos

COMMAND PRODUCTIONS !

Radio Enginesring Division

P.O. Box 26348 E
San Francisco, CA 94126

EDUCATION & INSTRUCTION

TELEPHONE bugged? Don't be Watergated!
Countermeasures brochure $1.00. NEGEYE LA-
BORATORIES, Box 547-RE, Pennsboro, WV
26415

(" STEREOD PAIR

UNIVERSITY degrees by maill Bachelors, Mas-
ters, Ph'D's . . . Free revealing details. COUN-
SELING, Box 317-RE1, Tustin, CA 92680

ELECTRONIC MUSIC

FOR SALE

ELECTRONIC music and home recording in
Polyphony magazine. Advanced applications, in-
terviews, projects, computer music. Sample,
$1.50. Subscription (6 issues), $8 US/$10 foreign.
POLYPHONY, Box R20305, Okla. City, OK
73156.

FREE KIT Catalog

AUTORANGE DIGITAL CAP-METER
KIT. Still the best for only $74.95 TEST &

Phone 415-447-3433 QHilE
Write or Plione for FREE CATALOG. b
Average 1 minute Saturday call is 21¢, WASAULS

SCIENTIFIC INSTRUMENTS
BOX 1054R LIVERMORE CA 94550

contains

DAGE

SPEAKER
SYSTEM

I

Reg. 379

sMar-Proof Walnut
Vinyl Finish Over
Particle Board

®17% x 10 x 4%"

o8 Ohms ®17 Ibs.

oUtilizes
Vehicles Horn
e|nstalls In Minutes

o5x3x11%4" eWt, 12 Ozs. )

6 x 9" 5.5 0Z. MAGNET "\
HEAVY-DUTY SPEAKER

SP-626
#4-8 Ohms *Dust Cover
eFor Auto, Van, RV and

Home Use eWt. 3 Ibs. A

(12 VOLT MINI BLOWER )

Reg.
g¢ MO-452
e1%" Dia. x 2" Long
©12VDC Fan/Motore'z Ib. /

TL-448

® 91" Long

eTip Reaches
250° eWt. % Ib. /

(" REEL-TO-REEL TAPE )

C

"\ 8-TRACK TAPE )

69 ¢ TA-907

Reg.
e40-Minute j “‘H:

Recording Tape
eQuality Reproduction )

\E

RADIO & TV tubes 36¢ each. One year guaran-
teed. Plus many unusual electronic bargains.
Free catalog. CORNELL, 4217-E University, San
Diego, Calif. 92105

NAME brand test equipment. Guaranteed dis-
counts up to 50%. Free catalog. SALEN ELEC-
TRONICS, Box 82-M, Skokie, IL 60077

PRINTED-circuit boards, reasonable. Also, art-
work, prototypes, designs, fabrication and test-
ing. MICROCON INC., Box 43, Glenview, IL 60025

AUDIO noise reduction kit—318 silencer for
tapes, records, FM. Free brochure. LOGICAL
SYSTEMS, 3314 “H" St., Vancouver, Washington
98663.

SCANNER/monitor accessories—kits and factory
assembled. Free catalog. CAPRI ELECTRONICS,
Route 1R, Canon, GA 30520

FREE catalog, IC’s, LED's, semi's, parts. CORO-
NET ELECTRONICS, 649A Notre Dame W., Mon-
treal, Que., Canada H3C 1H8. U.S. inquiries.

RECONDITIONED test equipment. $1.00 for cata-
log. JAMES WALTER TEST EQUIPMENT, 2697
Nickel, San Pablo, CA 94806

HAMS, CBers, SWLs—eight character morse-A-
word morse code reader; RTTY reader. Decodes
signals off the air. Send for details. MICROCRAFT
CORPORATION, Box 513R, Thiensville, Wl 53092
1-414-241-8144.

NEW Fall 1979 test equipment catalog available.
108 pages of quality used equipment. Write for
free copy. TUCKER ELECTRONICS CO., Box
401060, Garland, TX 75040

@ FREQUENCY COUNTER 35MHz
kit o SQUARE WAVE GEN. 1Hz to 99KHz~
© OHMMETER - 3.58MHz Xtal — Regulated PS-Five
8" Readouts—-Low cost TTL Circuits— Automatic

q_ one © CAPACITANCE METER :pF to 899KuF
in

Decimal Placement-Be AMAZED — Satisfaction
Guaranteed, | Purchase the plans, etched P.C.
board 4-3/4'"" by 6-3/4''and front panel decal
for $15.29| BAGNALL ELECTRONICS, 'l'
179 May Street, Fairfield, Conn. 06430

08l challenger 1P-Superboard Il 90-page step-by-
step programming manual, $5.95 +5$1.00 P&H,
TIS, Box 921RE, Los Alamos, NM 87544

SATELLITE Televisiocn—movies, sports, etc. Build
or buy your own Earth Station. Send $3.00 for
information. SATELLITE TELEVISION, Box 140,
Oxford, NY 13830

PICTURE TUBE MACHINE
We buy and sell NEW and USED CRT

(" 60-MIN. BLANK CASSETTE )

6 9¢ TA-608 = Pkg. ¢ TA-879
; of
o s O 2
©10" Reel paY ac
02400 Feet *Pkg. of 3 eldeal for Music
eHigh Quality ®Wt. 4 Ib. *60-Minutes or Voice -/
L )an - o DIrQe * 0 L) ()
(2] NAME
@, - N5 ADDRESS
= CITY.
Koty I STATE ZIp
,— Qty Stk = Description Price Ea Total
HARG! b ORL J Tax
. X > : ' ' £ ! Poslage
0 D R D 5 BOO Total
- [} " L
D U D = » DQ

g m y. COMPLETE
TRAINING. Buy with CONFIDENCE from
the ORIGINAL MFGR.

For complete details send name, address,
zip 1o:

LAKESIDE INDUSTRIES

4071 N. Elston Avenue

Chicago, lll. 60618

Phone: 312-583-6565

SURPLUS electronics. Monthly picture flyer. Low
prices. U.S. only. STAR-TRONICS, Box 683,
McMinnville, OR 97218

VIDEO tape recorder—closeout—Shibaden SV-
700-UC new factory cartons—$375.00 fob Love-
land—Details available. LOVELAND ENGINEER-
ING & ELECTRONICS, 6651 Epworth Road, Love-
land, OH 45140

CARBIDE drills—#65 (.035”). New. ' shank.
Two for $7.95. Each additional, $3.70@. Postpaid.
CM CIRCUITS, 22 Maple Avenue, Lackawanna,
NY 14218

AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning, Cutting, Rifle, Pistal.
Pocket. See In Dark—Shotgun Directional Mike—
Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Survaillance, Detection, Elec-
trifying, Ultrasonic, CB, Auto and Mech. Devices, Hun-
dreds Mare—All New Plus INFO UNLTD PARTS SER-
VICE. Catalog $1. Information Unlimited, Dept. R8 Box
716 Amherst, N.H. 03031.
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ATTENTION ELF OWNERS: [lUEST SUPER BASIC

Quest, the leader in inexpensive 1802 systems
announces another first. Quest is the first com-
pany worldwide to ship a full size Basic for 1802
systems. A complete function Super Basic by
Ron Cenker including fioating point capabllity
with scientific notation (number range =.17E),
32 bitinteger =2 billion, Multi dim arrays, String
arrays, String manipulation, Cassette 1/0, Save
and load, Basic, Data and machine [anuuage pro-

versions coming soon with exchange privilege
allowing some credit for cassette version

Super Basic on Cassette $40.00
Tom Pittman's 1802 Tiny Basic Source listing
now available. Find out how Tom Pittman wrote
Tiny Basic and how to get the most out of it.
Never offered before. $19.00
§-100 Slot Expansion §9.95

grams and over 75 Stat i H and
Operators.

Easily adaptable on most 1802 systems. Re-
quires 12K AAM minimum for Basic and user
programs. Cassette version in stock now. ROM

Soon:
ldlpter Board. High resolution alpha.fnumerlcs
with color graphics expandable up to 256 x 192
resolution for less than $100.

16K Dynam. RAM bd. expand. 32K; less than $150.

Comi A bler and Editor; EIl Il

RCA Cosmac Super EIf Computer $106.95

Compare features before you decide to buy any
other computer. There is no other computer on
the market today that has all the desirable bene-
fits of the Super EIf for so little money. The Super
Elf is a small single board computer that does
many big things. It is an excellent computer for
training and for learning programming with its
machine language and yet it is easily expanded
with additional memory, Full Basic, ASCII
Keyboards, video character generation, elc.

Eml‘e you huy anu!her small computer, see if it

the fi ROM monitor;
State and Mode drspiays Smula step; Optional
address displays; Power Supply; Audio Amplifier
and Speaker; Fully socketed for all IC's; Real cost
of in warranty repairs; Full documentation.

The Super Elf includes a ROM monitor for pro-
gram loading, editing and execution with SINGLE
STEP for program debugging which is not in-
cluded in others at the same price. With SINGLE
STEP you can see the microprocessor chip opera-
ting with the unique Quest address and data bus
displays before, during and aMer executing In-
structions. Also, CPU mode and instruction cycle
are decoded and displayed on 8 LED indicators.
An RCA 1861 video graphics chip allows you to
connectto your own TV with an inexpensive video
modulator to do graphics and games. There is a
speaker system included for writing your own
music or using many music programs already
written. The speaker amplifier may also be used
to drive relays for control purposes.

A 24 key HEX keyboard includes 16 HEX keys
plus load, reset, run, wait, input, memory pro-
lect, monitor select and single step. Large, on
board displays provide output and optional high
and low address. There is a 44 pin standard
connector slot for PC cards and a 50 pin connec-
tor slot for the Quest Super Expansion Board.
Power supply and sockets for all IC's are in-
cluded in the price plus a detailed 127 pg. instruc-
tion manual which now includes over 40 pgs. of
software info. including a series of lessons to
help get you started and a music program and
graphics target game.

Many schools and universities are using the
Super EIf as a course of study, OEM's use it for
training and research and development.
Remember, other computers only offer Super EIf
features at additional cost or not at all. Compare
before you buy. Super Elf Kit $106.95, High
address option $8.95, Low address option
$9.95, Custom Cabinet with drilled and labelled
plexiglass front panel $24.85. Expansion Cabinet
with room for 4 S-100 boards $41.00. NiCad
Battery Memory Saver Kit $6.95. All kits and
options also completely assembled and tested,
Quesidata, a 12 page monthly software publica-
tion for 1802 computer users is available by sub-
scription for $12.00 per year

Tiny Basic Cassette $10.00, on ROM $38.00,
original EIf kit board $14.95. 1802 software;
Moews Video Graphics §3.50. Games and Music
$3.00, Chip B Interpreter $5.50.

Super Expansion Board with Cassette Interface $89.95

This is truly an astounding value! This board has
been designed to allow you to decide how you
want it optioned. The Super Expansion Board
comes with 4K of low power RAM fully address-
able anywhere in 64K with built-in memory pro-
tect and a cassetle interface. Provisions have
been made for all other options on the same
board and it fits neatly into the hardwood cabinet
alongside the Super EIf. The board includes slots
for up to 6K of EPROM (2708, 2758, 2716 or TI
2716) and is lully socketed. EPROM can be used
forthe monitor and Tiny Basic or other purposes.
A K Super ROM Monitor $19.95 is available as
an on board option in 2708 EPROM which has
been preprog 1 with a progi loader/
editor and error checking multi file cassette
read/write software, (relocatible cassette file)
another exclusive from Quest. itincludes register
save and readout, block move capability and
video graphics driver with blinking cursor. Break
points can be used with the register save feature
to Isolate program bugs quickly, then follow with
single step. The Super Monitor is written with

subroutines allowing users to take advantage of
manitor functions simply by calling them up.
Improvements and revisions are easily done with
the monitor. If you have the Super Expansion
Board and Super Monitor the monitor is up and
running at the push of a button.

Other on board options include Parallel Input
and Outpul Ports with full handshake. They
allow easy connection of an ASCI| keyboard to the
input port. RS 232 and 20 ma Current Loop for
teletype or other device are on board and if you
need more memory there are two $-100 slots for
static RAM or video boards. Also a 1K Super
Monitor version 2 with video driver for full capa-

Same day shipment. First line parts only
Factory tested. Guaranteed maney back.
Quality IC's and other components at fac-
tory prices.

INTEGRATED CIRCUITS
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Rockwell AIM 65 Computer
6502 based single board with full ASCII keyboard
and 20 column thermal printer. 20 char. al-
phanumeric display, ROM monitor, fully expand-
able. $375.00. 4K version $450.00. 4K Assem-
bler $85.00, BK Basic Interpreter $100.00.
Power supply assy. in case $60.00. AIM 85 in
thin briefcase with power supply $485.00.

Not a Cheap Clock Kit $14.95
Includes everything except case. 2-PC boards.
6-.50" LED Displays. 5314 clock chip, trans-
former, all components and full instructions.
Orange displays also avail, Same kit w/.80"
displays. Red only, $21.95 Case §11.75

Video Modulator Kit $8.95
Convert your TV setinto a high quality monitor
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P.0. Box 4430E Santa Clara, CA 95054
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For will call only: (408) 988-1640
2322 Walsh Ave.

ELECTRONICS
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Auto Clock Kit §$17.95
OC clock with 450" displays. Uses National
MA-1012 module with alarm option, Includes
light dimmer, crystal imebase PC boards. Fully
regulated, comp. instructs, Add $3.95 for beau-
tiful dark gray case. Best value anywhere

Stopwatch Kit $26.95
Full six digit battery operated. 2-5 wolts.
3.2768 MHz crystal accuracy. Times to 59
min., 59 sec,, 99 1/100 sec. Times std., spiit
and Taylor. 7205 chip, all components minus
case, Full instructions.

NiCad Battery Fixer/Charger Kit

Opens shorted cells that won't hold a charge
and then charges them up, all in one kit w/full
parts and instructions. $7.25

without affecting normal usage. Complete kit
with full Instructions.

bility display with Tiny Basic and a video interf
board. Parallel 1/0 Ports $9.85, RS 232 $4.50,
TTY 20 ma |/F $1.95, S-100 $4.50. A 50 pin
connector sel with ribbon cable is available at
$12.50 for easy connection between the Super
Elf and the Super Expansion Board.

Power Supply Kit for the complete system (see
Multi-volt Power Supply below).

Multi-volt Computer Power Supply
Bv 5amp, =18v .5amp. 5v 1.5amp. —5v
.5 amp, 12v .5 amp, —12 option. =5v, =12v
arerequlated. Kit $29.95. Kit with punched frame
$§37.45, $4.00 shipping. Woodgrain case
$10.00, $1.50 shipping.

60 Hz Crystal Time Base Kit $4.40
Converts digital clocks from AC line frequency
1o crystal time base. Outstanding accuracy. Kit
includes: PC board, IC, crystal, resistors, ca-
pacitors and trimmer.

TERMS: $5.00 min. order U.S. Funds. Calif residents add 6% tax.
BankAmericard and Master Charge accepted.
Shipping charges will be added on charge cards.

$-100 Computer Boards
8K Static RAM Kit Godbout $135.00
16K Static RAM Kit 265.00
24K Static RAM Kit 423.00
32K Dynamic RAM Kit 310.00
32K Static RAM Kit H?ﬁ 00
64K Dynamic RAM Kit 70.00
BKAGK Eprom Kit (less PROMS) 589 00
$139.00

Extender Board $8.99

Video' Interface Kit
Motherboard $39.

791C Update Master Manual $35.00
Complete |C data selector, 2500 pg. master refer-
ence guide. Over 50,000 cross references. Free
update service through 1979, Domestic postage
$3.50. No foreign orders.

PROM Eraser
Will erase 25 PROMs in 15 minutes. Ultra-
violet, assembled §34.50

Hickok 3%z Digit LCD Multimeter
Batt/AC oper. 0.1mv-1000v. 5 ranges. 0.5%
accur. Resistance 6 low power ranges 0.1
ohm-20M ohm. DC curr, .01 to 100ma, Hand
held, %" LCD displays, auto zero, polarty, over-
range. $69.95.

Digital Temp. Meter Kit $34.00
Indoor and outdoor. Switches back and forth.
Beautiful. 50" LED readouts. Nothing like it
available. Needs no additional parts for com-
plete, full operation. Will measure —100° to
+200°F, tenths of a degree, air or liquid.
Beautiful woodgrain case w/bezel  $11.75

FREE: Send for yoor copy of our NEW 1979
QUEST CATALOG. Include 28¢ stamp.
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£ RADIO-ELECTRONICS
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7400 TTL

TELEPHONE/KEYBOARD CHIPS

AN-53100 Push Buttan Telephone Dialler
romemco NuR  mnEIn
Hithi - CMOS Clo kﬂentrator
SNTATON i i'necorepoe a AY521% Kayboard Encoder (8 keys)
Pt Heaz” <oy board Encosey (16 :“‘|
7T Faeyboan nco T oY
Suaow 11 soo % omem TU-ART gomemees ruarr | B3 Keyboard Encogey 1 nevs
H o INEATEm 106 ) convenient . interface I
" = SN 5 D]g Ita.] for CRT terminals, line ICM7D4 CMOS PFMED"H -FHIPS 2495
10 sm SNTA 184N L] printers, modems, and ICNT: CMOS LED i 19,95
2 50 SNT4TESH 8 Interface stner devices. ras 2 ches| er e
29 W 128 serial 1/O ports, 2 8-bit ICMT207 llator Controie ¢
20 5 [ paraliiel r.fIO “'a“' and 10 rnﬂanaf.r‘!:u‘u.r{l.?:no- lmme manmmn?wnw Iggg
2 2 e ToTtwareseictanle from 1107%.805. baud. 2N Gosk
e ] o Hb'|’ ‘{“"““‘“o?.“‘?,',‘":" interrupts o it is NMOS READ ONLY MEMORIES
T ! 2 able to supp powerfu -
5o -= PRIy e koo g
2% SNTAgIN L ] % Il| r\rl I'|'|Ill w/r e Capal
r aram  n - - — - e MCMESTS 128 X 9 X 7 Aipha Control Char Gen 1350
70 SHTASIN a " VANY Typac 681 e Ed00 MISCELLANEOUS
5 e
= il e Tt A Tgricy Quad Low ot e 0p Ang 24
. e A\ i intar
2 SNTA9EN (] 1.95
(o TL496CP witching v 1.75
o SRS S i et (2 80 rosel R4 11630 D 1011 Prasear 19.95
- il 185 | BT ™ R TP TRT-W 95H90 Hi-Speed Drvide 10/11 Prescaler 11,95
x o 0.95 | | it s o 1L e ,..,,.‘f.:'.._...w TUANTL {Assambled] . .. ... 5295.00 Phata-Darkington Opta-lsclator 355
B Sl o] 395 | Dvumd Bime 30 77 MK50240 Top Octave freg, Ganerso 1750
! D50026CH SMhz 2-phase clock driver #
+ L 18 |]|S[:HE'|’E LEDS TIMEX 71001 1308 27 1ed m. daply winteg ogc g 10,88
a: g:z:‘:;: 3: : ;g LIOUID CRYSTAL DISPLAY MM5320 TV Camera Sync. General: 1;.%
> aisn 4 s XMR Skl e TLASS Nl ﬂﬁ?fn ga g:%: OPM Logic BIQcI(EESpullI} - ad?:sm
4 i o | xcsse de 431 xcaoon "l e e LEHIRUT MC14413P 3% Digit /D Convester 13.95
o g tcsw\f 451 xczoqe reen 451
zs AT 5 o AR E% e B LITRONIX 150-LIT | SH 76477
2 SHAMIN 7 7 200° dia 2 Phota Transistor Oglo-{solator SOUND GENERATOR
(1] SNT414IM 2395 srisod ta | oo 20040 5751 o ‘1.:(1 dia. 551 e mg{ zﬂu:l‘:lzs' Generates Camplex Sounds
525“ n
7 Sriiton e b st | X2 owen 41 XC526G green  4/S1 Low Power - Programmable
SNTASN T sngsth s | XO22Y yellow  4S1 yeesed Vi 481 49¢ each $3.95 eacli
;2 SNTA1ATH 195 SNTAZTIN 19 707 dia. XCS26C  clear 451 4 DIGIT - 8" CHARACTERS -
5 SNT414EN 129 SNT4283N 225 | MVIDB red 451 190 dia THHEE ENUNCIATGRS TV GAME CHIP AND CRYSTAL
5 SHAVSON B9 SN 39 085" dis. XCATIR red 551 HCLU DS oo AY-3-8500-1 an 2.01 MHZ Crystal (Cip & Ceystl
v sl st e | WO VOXCIIG green 4781 S inchudes score display. 6 games and selct angies. stc. 7. 95 /S|
20 SHT4152M 59 SHT4385N & INFRA-RED LED XCI11Y  yeliow 451 Tilﬂl-Tllmmqm $7.95 . T T
0 SNTasa - s SHraeN  Ba Adx1 o (167 flat 451 T1001A-Reflective 825 XR205  §B.4 R224 ;
) SMTA154N L] SHTAIETH L] 5/%1 XCITIC  clear & XR210 113 ;m&l ;%
20 SNT4155N n SNT4368M (1] XR215 ¥ R2556 k
3 SNTaISEH T8 SHIASN 188 DIS—LAY LEDS XR320 155 XRZ5ET 2,99
0 SNT415TH (43 SHTA280H 185 XR-L555 1,50 JE2206KB 19.65 XRM03 125
e POLARITY PRICE POLAMITY W Pice X413 1
04070 S MAN1  Commen Anste.res Tl S e e e e o el e o 42
CIMOS codo7) 23 [ MANZ 57 Dot Mata-md w 4% AL 740 Common Catioda 1000 sd | o | o0 friz YR 390
] codar2 a5 wana Commen Catnode-red 1 mmon -red = . XR4202 360
coigze  11a 4076 139 | MAN4  Comman Camoda-red W 195 MANGTE)  Commen Ansds.red e | e 2
04D a o408 23 | MANTS  Common Anode-groen 300 125 MANGTB)  Common Cathode- =0 m | X e YR21] 528 XRASSE 7R
CO403% - CD4082 23§ MANTY Comman Anade- 300 M plroy Comman Anode-red = 1 0 ] XR1488 108 XR2212 1% XR4TIS  1.15
CDAD40 119 Chaogs 99 | MANTZ  Common Anode-red 00 B DM Common Camode- 30 21 s 1% XRZMG 345 YR4TAT 147
L couoos 248 | waN7e Common Catmode-ned Mo 13 ouw Common Anode 1 = = — —
a4z MC1&409 1495 | MaN B2 Comman Anode-yellow g DLr2e man Cathade-
Godois 5 MO0 1495 | MANEG  Common Calhode-yellow W M Comman Anade- 015 DIODES WO TO0PIVIAMP 12100
CO4D44 L+ MCI4A11 14 55§ MAN 3820 Ancoe-orange 300 45  DLT46 Comman Anode-ned = 1 &M 149 | TYPE  VOLTS W PRICE  vmao0d 200 PIV 1 AMP 12/1.00
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CO4M7 15 MCT443Y 1995 MAN 3640  Commeas Cathode-orange 200 9 DLT49 Commen Cathode-red = 1 830 149 INTSY §1  400m Ao IN4005 600 PV 1 AMP 101.00
CO40e8 135 MCT4506 T5 | MAN 4510 Commen Anode-orange 300 N s aﬂm-w ﬁlg 1 ;; m:;iz 56 m&m 4n g m&m g m‘l :: 1!:.: g
CO4049 49 MC1AS0T 59§ MAN 4640 Comman Cathode-onange 00 9 Dl Camman Cathode-red - N 62 an 1
a5 MC14552  14.50 § MAN 4710 Commen Anode-red 400 9 o Comman Cathode -250 Ll Bl 68 400m 4n.00 e 0 200m 61
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O CUH S LMBOK-24 - 135 il s 124 249 2 124 2543 50100 | wesacs 500 MuEss (00 i 4100
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S U O LT GRE iR iR 08| we G
g NS0T 5
LMI206-12 135 NESOIN 800 s 149 | pooww s a WIRE WRAP SOCKETS : - . ?Mm, i
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/ Continvity Tester and Flashlight

Convenient versatile tool for quickly
checking continuity of dead circuits,
switches, appliances, cords, fuses,
motors, control equipment, coils
and panel boards. Also tests cir-
cuits for low-resistance shorts and
helps identify wires in multi-wire
cables, Dozens of other uses. Plus
the added convenience of a handy,
durable flashlight. Uses two AA size
penlight batteries (not furnished).
Insulated clip prevents accidental
shorting to case. Alligator clip has

48" lead with plug.
RT300 Wl $7.95

Custom Cables & Jumpers

DB 25 Series Cables

Part No. Cable Length Connectars Price
DB25P-4-P 4 R 2:DP25P 515.95 ea
DB25P-4-5 4 Ft 1-DP25P1-255 §16.95 ea
DB255-4-5 4t 2-DP255 £17.95 ea
Dip Jumpers
DJ14-1 1 it 114 Pin $1.59 ea
DJ16-1 1 1-16 Pin 1.79 ea
DJ24-1 1h 1-24 Pin 2.79¢ea
DJ14-1-14 11t 2-14 Pin 279 ea
DJ16-1-16 14t 216 Pin 319 ea
24 1t 2-24 Pin 4.95 ea

m Cables & Jumpers. See JAMECO 1980 Cal for Pricin
25 PIN-D SUBMINIATURE

CONNECTORS

(Mests RS232)

FPART NO, RIPTION

DB25P PLUG (as pictured)

DB255 L BT e e o 3.50
0B51226-1 CABLE COVER for DB25P or DB25S. ., . 1.75
DB25P-831 PLUG — Right Angle — P.C. Mount .. .. 4.5
DB255-831 SOCKET — Right Angle — P.C. Mount ., 525

Printed
Circuit

Connectors

156 Spacing-Tin-Double Read-Out
Bifurcated Contacts
Fits .054 10 .070 P.C. Boards

PART NO DESCRIPTION

15/40 5E 15/30 Contacts — solder eyelet ... ...
18/36 SE 18/36 Contacts = solder eyelet

22/44 SE 22/44 Contacts — solder eyelet e
22/44 W 22/44 Contacts —wirewrap . ... ... .
S0/100WW  50/100 Contacts — wire wrap (RES1-1).

(125 Sphcing SRS R Tl SR

Jumbo 6-Digit Clock Kit

* Four 5X"ht. and two .300""ht.
commeon anade displays
w Lises MM5314 clock chip
* Switches for hours, minutes and hold functions
* Hours easlly viewable to 30 feet
* Simulated walnut case
* 115 VAC operation
* 12 or M hour operation
* |ncludes all components, case and wall transformer

........... $29.95

MICROPROCESSOR COMPONENTS

lmmm\ SUPPORT DEVICES——————

The Incredible
“Pennywhistle 103"

$1 39.95 Kit Only

The Pennywhisfie 100 i capabie of recording cala to and from sudio tape without
ritcal speed reguiraments kor the recorder and It is abie fo commuricale directly with |
ancther modern and tarminal for leiegmone "hamming™ and communicatient, In
additicn, builf with rios- , PRy

pans.

Data Transmizzion Muthed . . .. Frequency-Shdt Keyng, hull-dugtex (haif-geiex
seieclable)

300 Baud

-Agynchronous Sarial (return te mark kevel required
Detween each characler)

2025 Hz for space; 2225 Mz for miark

Swilch sedectable. Low [narmal) = 1070 space.
1270 maric High = 025 kpace. 2228 mark

Mazimum Data Rale
e Formal ..,

Peceive Channal Fraguenties
Teaneamil Channel Frequencies

Receive Seasifivity ... ........ 46 dbm accoustically coupled
Tramsamit Lovel ... +.-o—15 dbm nominal Adjustable from —6 dbm
by - 20 dom

Receive Frequancy Teleranse .. Frequency reference automatically adjusts o
allorw for oparation between 1800 Hz and 2400 He.
Digital Datn Intectace , ......... EIA RS-232C or 20 mA cumea) loc [receiver is
apinisolaied and non-polas)
++.120 VAL, wingle phase, 10 Watls.
WAl comiponeals mound on 2 single 57 by &
priied eirewt baard. All companents included
Pequines 3 VOM. Audo Oscilator, Frequency Counter and/or Osclloscape to aliga

Pawer Requusments
Physieal . .......

" TRS-80
16K Conversion Kit

Expand your 4K TRS-80 System to 16K.
Kit comes complete with:
+ 8§ each UPD416-1 (16K Dynamic Rams |} 260NS

Tﬁ%om{gﬁhn for canversion $75 nu

MiCROP MANUALS
a0dos 5795
8212 ) neutOutsut e i s§§
i Priarity Isiecrugd Contros R S
M-2050 User Maraud 5.00
(r4[] Bi-Directional Bus Driver 349
B4 Clock Gneratas/Driver 185 ROM'S
B2 Bus Dever 343
2513(2140)  Character Generator{upper case) 5905
o DY, SRV MR Uryee £ syyma)  Cramcter Gearmriower £ 5.95
3 Sysiem Cotroter 5.95
8251 Prog. Comen. 110 (USART) sl S0 L LS CN N !
[ H Prog. Inberval Timer 14,95 523N 204B-E nly Wemory 95
255 Prog. Pergh. 10 (FRY 9.95 ANE
8257 Frog. OMA Control 1995
5250 Prog. Inferrupt Control 19.65 nm izﬁalﬂ mm A ;;
e ML S PO = musmn 20 St 155
MCS800  MPU 51495 T =
1024K1 Sutic 17
MCBB0ZCF  MPU with Clock and Ram 24.95 102431 Stabe 185
sttt ALE A L 59 Tlitlsi) e s 195
MDSSEIC N X et Akl {MLkeRe) T4 a2 256K4  Statc MOS 195
MOS28  Priorty Intsrrupt Costroter 1285 314 102444 | Stalic 450ns 795
MCSA308  024X8 84 ROM [MCSBA30-2) 1488 0 1R A S kwpowsr 1088
MCE8s0 -~ Asymchtonous Comm. Adipter T ari4a 1004X4  Stabe 300ns 1095
MOSRS? . Symehronaus Siril Dt Advot 9% 34043 104X Sttic 300w fow powsr 1195
MCEBEQ 0600 bos Digital MODEM 1206 gl || e s
iy Eorend ot W Gegai0r  amex  Dynamic g5
MCS280A  (had 3-Sule Bus. Tams. (MCSTE) 225 qa it !
——— MICAOPROCESSOR, CHIPS—MISCELLANEOUS J4SH00. L ISB. | StaleTrisisd e
I80TROC) CPU 51485 g 5601 Sutie 65
Z80A(T80-1) CPU 16,85 UPDA 4K Dynamic 16 o 455
cOPIBGZ  CRU 19,95 (MKd02T)
MPU 1985 uPD41E 16K Dynamic 16 pin 250ns 9,85
6502 Py 1.9 (MEA115)
8035 880 MPU w/clock, FAM, 10 knes 19.95  TMSA044- 4K Siztie 14.95
P05 cry 19.85 A5NL
TWMSER00IL  16-8it MPU w/hasdware, multiply THMEAMS 02404 Sune 14,95
& divide BB 2117 16,384%1  Dynamic 35003 965
=HIFy {house marked)
UMD Dual 25 Bit Dynamic 550 MMszE? KK Dymamic 41,00
MMS0IH Dual 50 Bit Dyramic 5 FROM'S
MMS04H.  Dual 16 B4 Stakic 50 b
MMEOEH D=l 100 Bt Sfatic 50 1ma a4 FAMDS 5595
MMST0H  Dual B4 Bit Accemirator 50 27IBINTEL 1BK*  EPROM 595
MMSOTEH  500/512 Bt Dynamic £ TMSS1E 16K EPROM 0.5
25047 1024 Dynamic 385 (2716) “Feguires singls + 5\‘ pawer supphy
2518 Hax 32 B Stabc 495  TM52532 Ll ] EPRL 80,95
Lt Dual 132 Bit Static 285 2708 8K EF'WDM 10,95
25U 512 Slabe oW e 18K EFROM 29.95
2525 1024 Dynamic 9% "Hmwm S\rdlaaﬁ —5\' #5Y, 12V
2527 Dual 256 Bit Stanc 295 .55
2 Dual 250 Static 400 8301-1(7811) o Bipatar 349
225 Dusl 240 Bit Statie 400 G330-1(7602) 256 Opn G Bipolar 295
fo1 -3 Cuad B0 BA Static 295 BiS23 A28 Open Collector 185
= 2 i) Pl 695 A25115 4096 Bipolar 19.95
TiLESTD AXd Fagister Fite (TriS2ate) 245 B2510 3208 Tristate 395
TAT8E siz TTL Open Cotiecter 9.05
UART'S T4188 2 TTL Open Collector 295
AN-51013 30K BAUD 595 745287 1034 Shbc 295
JEE00 HEXADECIMAL DIGITAL
ENCODER KIT THERMOMETER KIT
FEATURES:
= Full 8 bt ltened oulpul for micre-
Drotessar use
® 1 User Detme keys with one being -
stacle dperation

= Debounce cucut provided for all 13

heys
o LED readaut to veriy entres
» Easy miertening wilk stancard 16 pin
1C connectar -~
» Only +5VOC required for sonrations
FULL B BIT LATCHED OUTPUT—18 KEYBOARD
The JEGOO Encoder Keytcard provides tas stparple hesaceomal
0sgits prodeced from sequential key wniries o allow direct prog

= Dual sensors— swlu:r\llnn eantrel for in-
sContinuous LED .B8'" ";““ b I;’
a “40°F 10 189°F / 40°C Yo 100°C

fammingor B bl micioprocesser or B bit memary crculs. Thiee ;ﬂ:;‘g"c REHEAk i
(3] adestinnal keya asn provided for user oparatians wih one kiving | aiar Far Eahrenert of Celsius reading

2 bistable outpu available. The cusputs are latched and manitared
with LED readouts  Alse wcluded is 3 iy sairy stiobe

JEGTDIVE SN ... $59.95
Hexadecimal Keypad enly . ... ... $14.45

*5im. walnut case - AC wall adapter incl.
=Size: 3-1/4"Hx6-5/8"Wx1-3/8"D

JE300 .......$39.95

JUST WRAPL"

=30 AWG wire.  +.025" square posts

=Daisy chain or = Built-in cut off
point-to-point  «includes 50 ft. wire

=No stripping or slitting required—
just wrap

Part No. :‘:‘I’nr Price
JW-1-B Blue $14.95
JW-1-W White 14,95
JW-1-Y Yellow 14.95
IW-1-R Red 14.95

JUST WRAP" Replacement Wire

Part Na. Calar

RJWB Blue.......\

R-JW-W White .

R-JW-Y Yellow . 5

R-JW-R Red S50

JUST WRAP" Unwrap Tool $3.49

JE747 ...
= Bright ,300 ht. comm. cath-

ode display
* Uses MM5314 clock chip
*Switchas for hours, minutes
and hold modes
® Hrs. easily viewable to 20 11,
*Simulated wainut case
#1156 VAC operation
*12 ar 24 hr. aperation

*incl. all casa &

62-Key ASCII Encoder Keyboard Kit

FEATURES:
® 60 Koys generate the full 128 char-
acters, upper and lower case ASCII

sot 4

® Fully buffered

®2 user-define keys provided for
custom applications

®Caps lock for upper case only
alpha characters

® Utilizes a 2376 (40 pin} encoder
read only memory chip

® Qutputs directly compatible with
TTL/DTL or MOS logic arrays

® Easy interfacing with a 16-pin dip
or 18-pin edge connector

The JEB10 62-Key ASCI| Encoder Keyboard
Kit can be interfaced into most any com-
puter system. The JEG10 Kit comes com-
plete with an industrial grade keyboard
switch assembly (62 keys), IC’s, sockets,
connector, electronic components and a
double-sided printed wiring board. The

wall transformar

JE701 *Size: 6M° x 3-1/8" x 13"
6-Digit Clock Kit $19.95

kayboard requires +5V @ 150mA JEélo P $79-95

and —12V @ 10maA for operation. 62-Key Keyhoard only . . $34.95

Yy

JUST WRAP™ Kit =50 ten:siue, whie e,

SJUST WRAP Tool

e Unwrapping Tool

Regulated Power Supply

Uses LM309K. Heat sink _ s
provided, PC board con- —
struction. Provides a solid

1 amp @ 5 volts. Can supply up
to +bV, 29V and =12V with
JE206 Adapter. Includes compo-
nents, hardware and instructions.
Size: 3%'"x 5" x 2"H

JE200........ $14.95

ADAPTER BOARD
—Adapts to JE200—
+5V, £9V and +12V

DC/DC converter with +5V input. Toriodal hi-
speed switching XMFR. Short circuit protection.
PC board construction. Pigay-back to JE 200
board. Size: 3%'" x 2" x 9/16"H

\JE205 0 1$12:95

HICKDOK I.X3[I3 Portahle LGD Illulial Multimeter

W eatiry
sy

g S50k
Wt 818

LX303 Digital Multimeter .......$74.95
PART i Brscnirtion Fmen
AC3 115V AC ADAPTER 750
ceca PADDED CARRAYING CASE 7.50
VP10 X10 DC PROBE ADAPTER (Up 1 10K} 1495
VR0 404y OC PROBE 35.00

€51 10 Amsi DC Current Shunt 14.95

Vacuum Vise

Vacuum-based light duty
vise for small components

travel.Can be permanently
Installed.

....... $3.49

EPROM
Erasing
Lamp

‘ Erases 2708, 2716, 17024, 52030, 52040, etc.

505 Up to 4 chips within 20 minutes.
di of ona inch

#*Special conductive fuum liner sliminates static build-up

® Built-in safety lock to prevent UV exposure

®Compact — only 7-5/8" x 2.7/8" x 2"

® Complete with holding tray for 4 chips

$10.00 Min. Order — U.S, Funds Only
Calif. Residents Add 6% Sales Tax
Postage — Add 5% plus $1 Insurance [if desired]

e e |
ameco .
(415) 592-8007

MAIL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 94002
ADVERTISED PRICES GOOD THRU JANUARY

Spec Sheets — 26¢
1980 Catalog Available — Send 41¢ stamp

PHONE
ORDERS

WNETI H4 s sonoonos e 90995

I Micro- Miniature
Joystick
® 2 each 100K pots {Linear
Taper)
® Printed Circuit Board
Mount
® Size:1"x1-3/16"x1-3/16"

Micro-Miniature Joystick ...

$4.95 /
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Elec(riclty from the sun.

5 Volt panel 'z amp $50 2.5 Volt panel 2 amp $40
GIANT 3'% inch cell, delivers 1 amp $8.50

Above cell with special motor & prop, runs in sun $10.25

GIANT 1¢ SALE
_WJIAPENNY MORE GETS YOU TWO @

et A A ALK EEEEE] P90 090090 000000000000

40-TWO WATT RESISTORS, carbo-films, carbons, some 5%ers, (#456) . 1. for 1.30

S50-TERMINAL STRIPS, asst'd mld!;‘ and :,r;w types, 2 luy ihls up, {#I].HF 1 'Iig 100 :ur :g d “d t 1' constructOn
1-WATCH GUTS, LED, who knows how micro-digital bonanza, (#5115) 1. 2 for 1. i ;
10-1000Y 14 RECTIFIERS, IN4DD7, epory case, axial leads, (£5936) 12920 for 130 LOGIC power supplies, unused, solid state

[ 6-25 WATT PLASTIC POWER, 2N6100 series, TO-220, 200bvcbo, 34, (#1786) 1.29 12 for 1.30 5 Volt 4 amp $35 5 Volt 15 amp $45 5 Volt 25 amp $45
O 4-CALCULATOR AC JACKS, 3 terminals, takes mini plug, (#2318) ......... 1.29 8 for 1.30
O 65-PRE-FORM % WATTERS, popular values, for PC appl. (#2444) .. 1.29 130 for 1.30 5 volt 35 amp $50 12 Volt 15 amp $40
[l 200-PC BOARD PARTS, boards loaded w/100% parts, hobby bonanza, (#5946) 1.29 400 for 1,30
E 40-LOW NOISE RESISTORS, 1/8 & 1/2 W, oxide & magnetic fdnm (#220) . 1.:1': :: :or I,;s
40pc-SEMI-CON SURPRISE, asst. zeners, diodes, etc. untested, (#2226) ... 1. or 1.
O 20-TRANSISTOR ELECTROLYTICS, asst. voltages from 5-100 mid, (#453) , 1.;; «11 :m 1.30 Govt surplus walky
L3 1-LASCR OPTO COUPLER, type H11C3, mini dip, (¥5700) .. ... ...0000ss 1. or 1.30
[) 10-UPRIGHT ELECTROS, 100% asst'd values and voltages, trsoom ; .. 129 20 for1.30 talky, used cond.
O] 2-GE 3W AUDIO AMP, Iype PA-263 IL chip, mono, (#1522 . 129 4 for1.30 )
D 1MERCURY TILT SWITCH, N.C. rated 24VDC I 05, wileads, (¥5686) ., 129 3 (or130 47-55.4 mc range.
[ 50-CAP SPECIAL, asst. values in mylar, mica, ceramic, disc, etc. (#3775) ... 1.29 100 for 1.30 ra.
[ 40-FEEDTHRU CAPACITORS, used for hams, RF, UHF circuitry, /=368 1.29 80 for 1.30 AI".IT. $5 each ext
L 40-PLASTIC TRANSISTORS, asst'd untested and hobby, (#2604A) .. .. 80 for 1.30 With data.
I 6-6V INDICATORS, w/leads, test lamp manufaciurers excess, (#5893) 12 for 1.30
4-12 VOLT LAMPS, w/leads, popular voltage, 100's of uses, (#5942) ., ... ... : 8 ior 1.30
1-12 VDC SOLENOID, similar to Guardian 16-P, w/plunger, %" stroke, (#6013) 1.29 2 for 1.30 $25 ea 2 for $45
4 1-TV/AUDIO SHIELDED CABLE, 2 cond. 15 L. w/RCA phone plugs, (¥5812) . 1,29 2 for 1.30
6-PRECISION TRIM POTS, asst'd singles and multi-turns, untested, (433891 . 129 12 for 1.30 AN/PRC-6

1 20-1N4148, 4 NANO, SWITCHING DIDDE, axial leads 10mA, 100%,(#3000) 1.29 40 for 1.30
2-5.1¥ STUD ZENER, 10W, DO-4, 5% tol. Motorola 10M5 or equiv. (#5287) 1.29 4 for 1.30
4-PUSHBUTTON ALARM SWITCH, 125 VAC 1A SPST, NC, (#5289) ........ 1.29 B for 1,30
6-CABLE & PLUG 5ET, 2 cond. 3.5mm mini plug w/6'polarized cable, (#5737) 1.29 12 for 1,30
50-MOLEX PINS, for connectors w/5mm holes, 11/16", crimp-on, (#5836} .. 1.29 100 for 1,30
4 5-"SUPER" 2N2222, NPN, ICBO:60V, hie:100 1W ¥ 2A, TO-92, 100%, (5952} 1.29 10 for 1.30
10-RESISTOR NETWORKS, assorted values in dips and singles, (#5699) ....
4-VARACTOR DIODES, var, luner capacitance, 20-50 pi. (#5887 ..., .. & for 1.30
50-PRECISION RESISTORS, '3, 1, & 2 walls. 1%, assorted lypes, (#363) ..... 1.29 100 for 1.30
60-CERAMIC CAPS, asst'd val. & styles, incl; tubulars, NPO's, etc., (#590) . 1.29 120 for 1.30
I 30-MOLEX CDNN{C'IOHS nylon, asst'd ;h-fts. colors, & ¥ of cond. (# 5335I 1.29 &0 for 1.30
! 10-1F-FM OP AMPS. by RCA, FM-UHF circuitry, TO-5, 10 leads. h'S?S'IJ 1.29 20 for 1.30

4-ROCKER SWITCHES, DFDI solder eyelet terminals, (33021 . -. 1.29° 8 for1.30
I 1-RELAY. BABCOCK 6VDC, 5PST, plastic case (s5807) . - 1.29 2 for 1.30
| 1-25 AMP BRIDGE RECTIFIER, 50 volts, 100% (#5948} , ... 1.29 2 for 1.30
1 50-1N4D00 RECTIFIERS, epoxy, axial leads, untested, (#259 1.29 100 for 1.30
30pc.-HEAT SHRINK, Thermo-fit, uselul asst, of sizes, shrink: - 129 60 for 1.30
10-5LIDE SWITCHES, 5PST, SPOT, eic. all shapes and lnu. (#5927 . 1.29 20 for 1.30
25-DTL’s, 100% prime, asst'd flip flops, elc., marked, (#3709) , 1,29 50 for 1.30
10-MAN-3's, 7 segmenl, w/bubble magnifier, 100% material, (43
1 4-PL-259 COAX PLUG, mates lo $0-239, Amphenal, [#5221)
|3 1-LITE SENSITIVE UNIJUNCTION TRANSISTOR, programmab e
100-PRE-FORMED Y: WATTERS, popular values, some 5 & 10 %ers, (#1060) 1.29 200 for 1.30 *
4-PHOTO ELECTRIC DARLINGTON TRANSISTORS, (#3276) ... B B for 1.30 ¢
40-POWER RESISTORS, assoried types, includes 2 {o 10 wallers, (#228) B0 for 1.30 »
15-NE-2 LAMPS, neon red, for T10VAC, less resistor, (£1435) ..., ... ... 1.29 30 for1.30 ®
30-"CRIMP-ON'" TERMINALS, rings and spades, for # 12-20 wire, (#3955) .. 1.29 &0 for 1.30 ®
50-ONE-WATT RESISTORS, oopular assort, some 5%ers, 100’ of uses, (#3844) 1.29 100 for 1,30 ®

SEE IN THE
DARKNESS
IR viewer, portable, new with
choice of one lens...close up,
telephoto or gen. purpose.
Requires 6 volt DC btry. $250

PRINTER CENTRONICS # 101
Visually OK, with head.
Soldiasis. . o e 5600:00

Shipping extra on all merchandise *

Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

20 for 1.30°

.
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10-POWER TAB TRANSISTORS, NPN, plastic, TO-220, (#5629) ............ 1.29 20 for 1.30 :
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30-FT. WIRE-WRAP WIRE, 30 guage, insulated, continuous length, (¥3803) .. 1,29 60 for 1.30 :
6-5PDT MICRC SLIDE SWITCH, only 3/7" cube, for PC mounl, (13429) 129 12 for 1.0 o

cooao
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10-PR.-RCAPLUGS & JACKS, for audio, speakers, elc.,, (7402 1.29 20 for 1.30 »

5-2N3055 HOBBY 'll!ANSISTOIIS T0-3, 1#3771) . . 1.29 10 for 1.30 ®

L]
L]
-
L]
.
L]
s C
e [ 6-SINGLE PIN MICRO GREEN LEDS, 3V, 10 mils, "pin head: 6) 129 12for1.30 %
® [l 6-JUMBO RED LEDS, 1.5-3 V @ 10 mA, 100% material, 100s of uses, (#2135) 129 12 for 1.30
: O 6-MAGNETIC DISCS, shatter-resistant Plastalloy, 13/16"" dia. (¥6099) . 12 for 1.30 o
e O 5-PHOTO CELLS. Vactec 900, disc type, R: 2K ohm (dark) w/leads, (¥ s 10 for 1.30 @
e [ 1-12VDC SPDT RELAY, 180 ohm coil, 25 mA, 1x1x1%"" sealed (35937) . 129 2for1.30 e
o [l 10.VOLUME CONTROLS, assl. values, audia, and switch too! (#592) , «» 129 20 for1.30 &
e [l 60-PREFORMED DISC CAPS, handy assortment of values, marked, llllaﬂ 1.29 120 for 1.30 ®
e [l 10-AXIAL ELECTROS, assorted values and capacitance, (#5901) ............ 1.29 20 for 1.30 :
® [ 2-DOUBLE-SIDED PC BOARDS, 3"x12" l..¥|. quality G-10 glass, (#5694) .... 129 4 for1.30 o
o L 60-TUBULAR CAPACITORS, asst'd 100mm to .1mf to 600 WVDC, (#35A219) 1,29 120 for 1.30 g
o [ 6-MICRO MINI REED SWITCHES, 1" long, for alarms, relays, etc., (#1258) .. 1.29 12ior1.30 o MOTION DETECTOR BRAND NEW ITEM
o [ T0-TANTELUM ELECTROS, asst'd mini, axial, hermetically sealed, (#5848) .. 1.29 20for 130 ® Compietely assembled on circuit board FR[QUENC'I' CUUNTER CHIP
o [ 50-DISC TYPE CAPS, incl; NPO, hi-Q, mylar, ceramics, asst'd valves, (#437) 1.29 100 for 1.30 ® with capacitors
L] P 60-COILS & CHOKES, asst'd RF, OSC, IF, parasitic types, (#35A297) ....... 1.29 120 for 1.30 : SD'ECS and application nates included—4.95 {40 pin), wrlh nn bear[l dividers,
: o :os;\ll::;:gal:r‘:::?%c;m?;s. :n Q. chrlgmmf::;, :ef;:::jau. (#5119) . :;: E«;I{w ‘:;g . 347 x 2 x 15" case with ming tabs/3.00 decoders/drivers 18 95-specs included
; A SRR LiRedy SHCQECIAN, e Ely e STALS — 3.579545 MHz 99¢ TIL {prime)
e [l 40-ADJUSTABLE FERRITE CORES, center cut for hex adjust, (e5701) 129 80 for 130 o CRYST! Aoy
: Ll 10-PC TRIMPOTS, screwdriver adi‘u:’l‘.:rl::m‘:l'uiue: ":33 1.29 20 f: 130 ® 5: 0z 235, 1447, 7474, ?fg? any 3/1.00
e [ 25-4" CABLE TIES, plastic, like Ty-wrap style, (#5217) .. . . . 1.29 50 for1.30 § JUMBO LED's FAIRCHILD
® [ 5-CRYSTALS, may include; CB, ham various shapes and sizes, (¥5716) . 129 10for 1.30 O Green, 7/1.00-Yellow, 7/1.00-Red, 10/1.00 556 timers — 85¢, 7/5.00
¢ [ 2-MICRO SWITCHES, SPST, NO conlacts, plunger style, solder tabs, (#5785) 129  6for1.30 o 100/1300 100713.00 100/9.00 IN4001's
o Ll B5-MOLEX SOCKETS, “on-a-sirip”’, for 8- 40 pin ICs  (#1609) . 1.29 130 fer 1.30 © MOUNTING CLIPS—12/100 omp. grade) 15/1.00
. H : [:;s 9V BATTERY l:l.l!i;;dond & black color-coded leads, m'a 129, 12for1.30 & 7 SEG Displays (comp, frade) IEﬂ'ER D]bDiS
40T VOLTAGE REGULATORS, 5 to 24 volts, TO-220, (#5897 1.29 12 for 1.30 " o
® [1 40-POLYSTYRENE CAPACITORS, asstd values and woltages, (51052 129 B0 ior130 S SHEBE R/l A0 Ispeckyaam: oAt 20V 1 amp 10/1.00
© [ 15-THERMISTORS, resistors that change with the temperature, (¥2048 1.29 30 for 1.30 ¢ ; AMPS BRIDGES
o O 65-1 WATT RESISTORS, asst'd values, metal film, marked, (45797) ... 1.29 130 for 1.30 o " clear with 12" leads, 3/1.00 115 amp/ 50, 6 amp/2.00, 25 amp/1.00
> B 10- M0$g;;i SWITCHES, Cﬂ;rrlh: p:l::; -on'" gp«, up lo 4PDT, (w31 1.29 20 for 1.30 e DIPPED TANTALUMS - -
5-"MO MOTORS', small, high s t'd sizes, 3-6VDC, (#2551) .. 1,29 10 for 1.30 @ /(1" leads) 10/
& O S0-MICAS asst, sizes-n-shapes, inc. vera oot 3T 129 100 for 130 ® AT 35\l leadsy 10 10D LINEAR
e [ T0-TRANSISTOR SOCKETS, for npn and pnp types, (#5944) . 1.29 20 for1.30 ® SUPER SUB MINI LYTICS LM 233K 4,00 LM 1303 70
e [l 4-HOBBY VOLTAGE REGULATORS, LM-309, 320, 340's, TO-3, (+3330A) 129 Bfor1.30 § 1" rad. leads, by Nichicon] LM 300H 70 [M1304 95
® [ 12-PANEL SWITCHES, assorted ;lldn rolaries, mudulxrs, etc. (#295) . 1.29 24 for 1.30 o 1000wt 50V (135" L x % W), 75¢ or 10/6.00 LM 301AN 30 LM 1305 115
® [1 60-RESISTOR SPECIAL, ' to 1 wall, urlmns. carbo-films, etc. (#35896) . 1.29 120 for 1.30 o Tul 25Y (76" L x %" W), 10/51.00 LM 307H 50 M 1307 50
® [ 65-HALF WATT RESISTORS, amf carbons, carbo-films, various values, (4454) 1.29 M 307 30 M 1307 0
L[] 10-MV-54 MICRO-MINI LEDS, flat top style, diffused red lens, (#1785 ., ... 1.29
. :spgumsucun m{nrnrﬁ%s asiﬁorleit;!aluﬂ mal;_l:‘_l;;l;gei; dum? (#3807) 1.29 3‘705;?‘!55Eﬁiﬁ?:rnuiowmcriﬂnl:ﬁi’:fl 0o h»'ﬁ' gggH gg H&‘ {g‘g? %ég
} WER TAB TRIA 100% prim: V. 10A C [0 [ 1 S e
ona O...0..00U..PQC:.l.-.nl.l........l..-o.o..t.‘ . ]UUUU‘-W'I'—!U%lséusU@UHSSV—lW Il:mg{?H gg M 1“; 15;0
L]
STIE-PIN" ° 53-93 001 1KV 25/1.00, .1 50V 15/1.00 LM 317K 275 LM 1808 250
CONDENSER MIKE: 21 $3.99 LM318H 110 IM1820 250
SRRl el G C & K SWITCH M320K15 110 LMls28 200
amnidirectianal Freguenirs ULTRASONI square mini mom. P.B./panel mt. 1.00 (M320KI2 110 IM1830 225
respanse 4040000 Hz. Less tie @ THANSDUCEH ; T = TV Knobs 110 LM 1841 2.50
pin or -prlr-p ) ohm impe @ . 10/1.00 LM 325 135 LM 1848 200
dance. 1.5 VX' Cat. No.5730 o - CRT HARNESS LM 339) 1.00 LM 1889 250
S “"“"6;«;&’&‘5!? .B..-A.’i.D.IEr.: 1.75 for 25° color picture tube. with spark gap m gﬁ;;g ]gﬂa m H% i ;g
3 HY - GAIN o Self adhesive rubber bumpers IM343H 350 LM 2907 2.00
) MIKES H 25/1.00 (M 373 250  IM2317 200
Only Take one hand command of your mabile or base rig & — 63V12AmpTransiormer—175 LM 377 200 LM 3046 60
8 YoLUN :’ 'g‘rfu?ﬁu € HBAN‘IUEF;'ELT;‘?O? . U KRV Hioas AR o
= $14.99 SPEAKER, and DIGITAL DISPLAY are all conve. ® Linear faper. long nylon shaft, 4/1.00 m gg}; : ::',3 m ggg ggg
= niently located where your fingers do the nlkmg . CONDENSER MIKE LM 386 120 U'i 067 250
2 2{FOR ST S0 STt asllsistuio, by et olied 3 L50 i3 120 M 2%
= rig. Size: 44" x 247 x 14" We 9 oz No. 92CUSS8E ¥ 8035 Microprocessor, 17.00 LM 390 1 65 LM 3071 200
5 ' “esscccscsessesssssens . & INTERFACE CHIP-D3243 LM 746 250 LM 3075 175
wmsee-* END.F.O.R.F.REE.(?A.TTQIE)E.............. S 16 line | /D extender for all single chip u Ps LM 748CN 30 LM 3089 125
d . S ® Wa hon na.::nn:unc:. wn. chock, , 575
T i L ]
C") e p' 'L l P A K s N ad anth of ® Terms M[EISH? ManT accnems Visa, MCs]aUn%éeleEhgnesg% S Foreign orc[ers S50 D?\mummum plus
e shippin unds only, Orders under include for shipp
oS o ivNERD g:vqo et 30 Pho EoAN0H o guaranteed or money refunded N residents add oo Salts tax
é sossesscescssnnssss L] MICRO-MART ® 552 SUMMIT AVE., WESTFIELD, M.J. 07090 e (201) 654-6008
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STATIC\ | RAM BOAHDS

S-100 32K (uses 2114)

ASSEMBLED Kit
450ns. 599.00 450ns 539 95
250ns, 69895 250ns. 59995

Bare Board 49.95
Bare Board w/all parts less mem. 99.95

COMPUTER,
ODUCTS _, 5251

J‘“"" por“*’

$-100 16K (uses 2114) KIT (exp. 1o 320?
ASSEMBLED 450ns, 279
450ns, 325.00 25 299,00
250ns. 375.00 [ i
Bare Board 49.95
LOGOS | 8K

ASSEMBLED
450 ns. 189.95 KIT 450ns.
250ns. 189.95 250ns.

Bare PC Board w/Data $21.95

125.95
148.95

Now over 1 year successiul field experience
“Special Offer” Buy (4) 8K 450ns. Kits $117.00

FLOPPY DISK DRIVES
1. VISTA V-80 MINIDISK
FOR TRS-80
+ 23% More Storage
Capacity-40 Tracks o
+ 40 track patch now avail
* Faster Drive -
Up to 8 Times Faster
2 Drive Cable Add $29:95

4 Drive Cable Add $39.95

2. VISTA V-200 MINI-FLOPPY SYSTEM

% Double Density Drive
+# One Double Density

V-200
Controller w/Case & P.S. \899.00

Add to :our EXIDY, HORIZON,
and other S-100 computers.
3, \-’ISTA V-1000 FLOPPY DISK SYSTEM

rt 8" Floppy Disks
Eontro erCard Cable, #

P.S.
% CF'M & Basic“E",
Instructions & Manual
4.MP| B51-5'", 40 tracks : .
5.Shugart SA400-5'", 35 trac|
6. Siemens/GS| FDD100-8 8",
7..5hu arl B800/BOTR 8”7 .
8, PE Model 277 Di
9, WANGO!SIEMENS 5

EXPANDORAM MEMORY KITS

1699.00

* Write Protect

+* Phantom +* Lowest Cost/Bit

Expando 32 Kit(4115) Expando 84 Kit{4116)

8K $158.00
16K $199.00
24K $299.00
32K §349.00

16K $248.95
32K $369.00
48K $469.00
64K $565.00

IMS STATIC RAM BOARDS ‘,
+* Memory Mapplng * Low Pow

* Phantom
Recommended by Nnhamlcmsystems

ANADEX PRINTER

Muclel DP—BOOO compact, impact, parallel or
serial. Sprocket feed, 80 cols,

84 lines/min
New only .....

FLOPPY™ DISKETTES
+ 54" Minidiskettes #

\’Q\H

$4.25 Each, 10/39.95

+ 8" Standard Floppy Disks
Soft Sector, Hard Sector
$4.50 Each, 10/41.95

Softsector, 10 Sector, 16 Seclnr"?t {1
-((

*Add 4.95 for 10 Pack in Deluxe Disk Holder

9600 MPU Module WIBEOZ CPU..
9601 16 Slut Mother Boa

9604 Switchmode System Power Supply .
9610 Utility Prototyping Board
9616 Quad BK Eprom edule
8620 16 Channel Parallet 110

(24 Timars). .. onraens
9650 8 Channel Duplex Serial YO
95106 32/32 1/0 Mod
6702 32 Point Reed RB“II\I’ Maduie, .

Alsa AMI E\I'K System in Stock

P. 0. BOX 17329

% 204K Byte Capacity % w/CPM, Basic"E"

+* Bank Selectable # Uses 41150r 4116
200 ns.
+ Power BVDC, £16VDC

emblnd & testea

rd.. 250
{hes‘ﬁe!ml FRack Mount) ...
.100.00

APPLE/EXIDY/EXPANDO
TRS 80 16K-UPGRADE KIT
% 16K with Jumpars & Instructions
for either Level | or Level ||
% 16K for Apple || Upgrade.
i RS80 Schematic
n Interface Schematic .

TRS 80 TO $-100

PET TO S-100 ADAPTER
Allows Pel/TRS B0 to be interfaced to
popular 5-100 Bus.
Pet to S-100 Kit

..$189.95
$269.95
-$275.00

Assembled. ... . .5$355.00

KEYBOARD ASCII ENCODED

One time purchase of
NEW Surplus key-
boards. From the Singer
Corporation. The
keyboard features 128
ASCll charactersina 63
key format, MOS
encoder circuitry “N" key
rollover, lighted shift lock, control, escape and
repeat functions. Ltd Qty 83 KEY §59.95

UV “Eprom’ Eraser
Model UVs-11E $69.95
Holds 4 Eprom’s at a time
Backed by 45 years
experience.
Model S-527...$265.00
Protessional Industtial Model

TARBELL FLOPPY INTERFACE
+ ZBO/BOBO 5100 ComDilllblu # Uses CPM

Assembled for Shugart SALE

.Aau-mblm:l Other Drives

Bam Board . - 536.95(Doc !
MNote' For CPM Add $70.00 Documentation Add $20 00
Vista Double Density 5% Conlro]lunlascm .... 5299.00
5D Versa Floppy Kit, 5150.05
5D Versa Floppy Assembled. | ..5189.95
Tarbel Cassetie VO Kit, . ..5115.00

Saje 4 177 1-01 Floppy Chip

BYTE USER 8K EPROM BOARD
* Power on Jump * Reset Jump
Assembled & Tested
Byteuser Kit .

Bare PC Board $21.9
Special Offer: BlwI 4 kits only $59.95 each
MR-8 8K w/1K Ram . $99.50
MR-16 16K w/1K Ham
EPM-1 4K 1702,
EPM-2 2708 or 2716 Eprom

Z-80/Z-80A/8080 CPU BOARD
% On board 2708 % 2708 included (450ns.)
% Power on jump + completely socketed
Assembled and tested ............. $185.0
Kt E s :

Bare PC Boar

1514995

250 ns. 450 ns. TEF“.EOM‘D SPECIAL
8K Static '$209.00 $189.00 dable w/9 conn
16K Static $449.00 $399.00 NOW $52.95
32K Static $799.00 $699.00

enl o

Users

we recently purchased all finished goods,
work in process and product designs from
P.8.5. Send for more details,

ACOUSTIC MODEM —
NOVATION CAT ‘.@J
0-300 Baud H
Befl 103
Answer, Originate  $198.00
ACOUSTIC COUPLER SPECIAL
AJ MODEL A30
SPECIAL PURCHASE

OF SURPLUS UNITS
AVAILABILITY LIMITED

$29.95

ATA BOOKS ¢ COMPUTER BOOKS

1870 IC Masier 49 95 Intel MCS 80 Manuai
NSC TTL Data 95 Intel MCS 40 Manual 495
NSG Lingar 5 AMD BOSOA Manual 595

NSC Linoar Aop Motes 11 105 AMD Schotiky Databock,
B0 CMOS 285 AMIMOS/LS! Data

395 GI HDE.’LSI Data

intel Datanook 405 Harris Analog Datsbock

Intel MCS 85 Manual T80 “Llnllr Corirol Data ass

SALE & OSBORAME DOOKS » SALE

Intre o Micres Vol 0
e o Micros
BOBOA

=hao )
£800 Programming

220 Programming
Agal ﬂ»wum w/snder

va III Some Real Suppor Devices w/ilinder.
Intra to Micros Vol 1il

Underatanding Compulers.
wwu-crmw Exporiments
inning BASIC

wners Glossary & Gude

Poanut Butier & Jety Guide ta Compulers.
BO80 Mazrene Language Programming
Homa Computers Vel | Harsware

Home Compulera Vot Il Software
Starshp Semulaton

Irvine, California 92713

aoamace=y @ ;
BEERESEER BEsvesad

THE FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST

AT FAIR PRICES NOW LOWERS PRICES EVEN FURTHER!

1. Proven Quality ractory tested products only, no re-tests

or fallouts. Guaranteed money back. We stand behind our products.

CATAL

b
10100

e
BOIS

AM G511-1 :loom
AMSS T DA
AMTS 1S Lincr
3881 780 P
3881 4 [AMH)
3882 12-80 CTC:
3B 4 14MML)
10

Suriai Ac
0845 HO4BS0SCHT Crmts

EGGOM.. saem

Ca‘ u e GhiHz 0SC

H'IOO I'l.r\ Crnver
MCB428

1821 5C0 1

1822 SCO "53 . -l RAM
1624 CD 32 x 8 FAM
1852 CO B ba L O

1854 Uart

I!'S Coro

DYNAMIC RAMS

416/4116 16K (16 Pin)
ol 416
4115 8K (16 Pinj

2104 4K x 1 [16 Pin)
4027 4K x 1 |16 Pind

BGOS
0604
[orrd

1103
40081

NOW AVAILABLE.

$1 Ogor your copy of the most complete catalog of computer products, A must
lr.u lhg serious compuler user.
MICROPROCESSORS

STATIC RAM HEADQUARTERS SOCKETS
3 CALL 3 o WS
14,98 124 W 0o
1095 21LOZ A%0e 190 2% 118
1064 | 21L62 Mo 159 s 145
18 % na 125 15 110
1788 | 21y I7s 65 335
LR BESRE S 295 85 205
1998 | 21010 200 270 258
.25 2114125000 10.95 nas
14 05 2114L-300m, W5 GAS
1205 | 2114L-450ms, % e
1993 l 'x loo RO
g INSERTION FORCE
1150 SOCKETS
1905 16 Pn 5 580 24 P ST2O
s 40 Fin 51025
1395
2405
i) CONNECTORS
0 ah DB2EP IRS232) 225
5 CALL DB255 Femala 375
$ CALL Hood 125
5ot wiHood. Saie 36,50
2244 WAN, 57T, KM 265
ci8% 00 r m 3195 2306 WA ST MOT 650
e Sesinimazr B
Tiae
-; ;‘-5 CHARGE COUPLED DEVICES
16K CGD - Fant limu ellweed Fairchid 460 CCD
'585 | 18K Memeny incw rou can expenmant mih CLO cTs DIPSMTGKES
yage. | technoloy at 3 reascnatie prce 17 page Apehca: | CTS2064 5175 ClSMS 51.9%
angs [ 197 role utpled with gach order Oudnidy heand) g'g«m i ;: T 10 s"':ﬂ!s
*ggﬁ $18.95 each (reg. 43.00) CTS2087 817
EH
450 CRYSTALS
Z Misroprecessor Timabanes TV Gams MAKED PC BOARD SALE
a7 Fraquancy Pric 280 C:up&ln-w s
& OMM, 4 BOBCA
- e 135 | EXSiate AAM (Logos 2108
49 16K Stase RAM (2114) Fuk 3
a9 32K Stane RAM (2114) 4304
49 Fleggy 10 Tarbelt) 2994
=0 a9 Cassette VO (Tarbel) 2908
3 49 0K Eprom (2708) 2105
5 35 1702 Epfom Board 3000
17 45 21082716 Epeom (ihaca) . 3405
1T a9 2T08/2716 Epsom WMCL 3000
G 534 | Reatme Cioch 3408
. » 595 | ACPProloBd (WMComn| 2705
4 MR a Vecier BBO00 Prolo 1995
s 1289 | Vet 880311 st MB  Zags
-4 ACP Extender w/Co 1595
296 DISPLAYS/OPTO/LED'S ».vmn.:ﬁer;:;:' lsé':l ;fg
ranel Inierface 55M) 27,
5 « TSEGMENT + CALC » CLOCKS w 13 Sich Marer Biar WG} 3295
5 pL o4 (E6) 0L 707 ¥CAL 300" Red o9 9syu=nwaamlwu\:| ‘nﬂd
3095 FND 387 CC) 35T 99 | 650 Mother imspancatiel
g? D 5001503 ICCI m Pt 93
! FND 507/510 1A 500 Fed %
2595  FND BOO/B03 ICC) 800" Red 175 WAVEFORM
Jﬂia FHD BOT810 (CA 800 Rea 175 GENERATORS
Al L 1.1
1095 HPROAZ-TTS1 (GA] 300- ed o) BOIA Funchicn Gen 193
7300 9 Dgit Bubiole Mirs Cax. Display &3 HE lg ?ﬁW-_"C)D 2 :g
1604 in.qanﬂMﬂaxn!nlly‘OD TR et 7 e B
Igg; 9 Digit Flucresceant 300 53 E RN e Cina
MAT003 12V Auta Clock Moduie 15,98
1085 Besel for MA1D0I w/Red Filter 435 FLOPPY DISK I/O
: gg MATCO24 LED 12 hr. Cloch Module 1008 Hilona -‘::‘a-:-’erm :; 3:
iy
750 & HEX DISPLAYS » ENCODED DISPLAYS & !78! Dual Flappy 099
@25 HPS002-7240 Red Hewdecmal 1598 17917 Dual Floooy ns
1550 HP 5082-7300 Red Nymenc 1495
550 TIL 306 Numaric wil.ope 855 TV INTERF.
1550 TIL 308 Humbar wilogic ags ACES
1550 TiL 300 Number wiLoge 855 PuwVeder 850
TIL 311 Hexadecimal TV-1 Videa Inferiace 8595
MAN 2A 320 Red) Alpha-Numarc 585 Mecioveder 3500
805 MAN 10A 270" Red Alpha Numere D93 MR Moduiator 1500
1495
695
425
43 SPECIAL PURCHASE
295 -
ite (while supply lasts)
495

b5 21L02-4 (450 ns) 100 @ 99¢ ea.
i 21L02-2 (250 ns) 100 @ $1.15 ea.

e TMS4060 NL 4K Dynamic RAMS
(pullouts) $1.95 ea.(prime) $3.75 ea.
1488 Line Receiver 100 @ 75¢ ea.
1489 Line Driver 100 @ 75¢ ea.
1489 House Marked 100 @ 50¢ ea.
1496 L Demodulator 25 @ 75¢ ea.
LM 3900 Quad Op Amp 3/$1.99

08
9 2716 5 volts EPROM 3/$99.00
250
350
825120 256 x 4 (T5). 350
S151a sk A A COMPUTER SPECIALS
N5C OM7S5T0 32 x 8 295 LIST SALE
] 3 i
3“‘ m‘““f““ GEN Q"zﬁ'-"é |I:|u.sﬁ:ne|< n‘Js. gg&; E'a‘fé’po"'"" HO&?QL ESgg:
IS |5 L o Endy Sorcerer w/BK aas 795. | Centronacs Micro P-1 595. 395,
3513 ADMI (V) Lower 1458 Compucolor Il w/BK, 1405, 1385, | Centronecs Micro 5-1 595, 525,
MEMBET) 078 Cromemco Sys |l 5090, 4090, | Soroc 0120 995, 850,
MEMBSTTA 078 Harizon | wi 16K 1509, 1340. | Teletype Model 43 1340, 1150,
MCMESTA 1450 TEI PI208 w/32K HiPial Plotter 1085. B89.
MEMESTS 1450 dual lloppy & CRT HiPiot Digitizet 795, 735
{1 avad) 4995 2095 | Intertube Il 895, 784,
UARTS/USRTS Pascal Microengine 2995 2395 | Proc. Tech 50L-20 51095 00
TRIGOZE V. 12V) 395 -
AYS1013 18V, 1) a
AVBIOIAANGIa A4 535+ LED's % OPTOIBOLATERS TV CHIPS/SOUND
AYS1015A/1 88 5V1 695 LEDS Red. Yetow, Greon 185 841 IJU
TUS BT 1 (24, 151 550 MCT2 Phoig XSTH HFE 250, 30V Y3615 Lot Comanet | i3
IMBAOT T.o5 AN25 Pholo XSTR HFE 250, 30V f i‘i AYIREOS-| Roacace Game B G5
G403 pa95  4N33 Photo Darngicn AY3060%-) Warlaie Game 50
2350 LBAT 405 FPT1I0BPholaXSTAFMLense  SALEA 100 AYIBE0E-t Wipecu! Game, 980
Jonig e 2493 AYIBEQT-1 Shooting Gallery . 805
TATEW . .oacancinsn “o"m LY 'c spEc:m ‘E:i?.,“u-;'""“ Cricket 50-.'\-3“- =
BAUD RATE GEN LF13508 JFET Antoa Muti 8 b 895  SNTOATT T Sound Generater 105
MC1aATY 1195 | ICMI208 Seven Decads Counler 17.95  MMSI20/21 TV Synch Gen. 905
1aas  ICMT207 Osclmiar Controies 695  MMS363 Prescaler 108
.-mu:u s ':M 7045 Precaicn svw\\'alr_n Timar 2205  LMIESGS RF Modulasor ags
L7107 3% Digit AD (LED), 1485  MMST 1000 NSC Color TV
KEYBOARD ENCODERS  iCLs2 11 Voitage Relersnc 186 ' Game |, 95
AYS23TG yars  LMI5O Batery OF. Aude Amp 3100  MMST 104 Clock Gan
AY5-3600 137h 1850 Ground Fault IC 3160 AF Moduator willdo s
HOD1ES Bos  LM1850 Phase Lock Loop FM Stereo. .. 3/1.00 z
T4Ca23 gos  LM1B20 AM Rado A ooty el e gt B
wnder adkd &4 harding and
racazd. g9s5  DS3525 Dual Mos Sense Amp 250 e Digers ver 316050 ks
2 %% hanchng poatage 1
A/D CONVERTERS uasu A 4/19.95 10147ECLRam. . 998 chiige M. & Ameswan Eu
BT00 8t Berary ns0 148801 2190 LPSseHBEe- 1S9 OO 25 Uyt Cal
AT01 10 b Benary F200 ?: hn 5.'! .'ncn- lbﬂ uo MCM1a508 B95 loimup Resaients add i kav Fonegn
703 B st TS, . 1250 um 2199  Ondens acd BS% hanchog Al pans
D400 Volt 10 Freq. Com 255 MiRso1s o R T 6/199 pime lactory jested puasaniesd
A750 3:172 D BOD 1488 TATAIN 34199 75452H BA193  Add 35 cents ior Data
140816 1 il d94  BTZ6/8T28 230 TAIN-14 TOMBD  haad prai, iy Lb ae Mad
1AOBLE A et 595 O5HO 9.65 555CN S99 Duder Pric ag Al ey st 10
DACTN A/D 595 p2m1 50 SSECN. 3199 change bl e CH

Phone (714) 558-8813

TWX: 910-595-1565

CcIRCI F 5 ON FRFEF INFORMATION CARD

Retail Store Open Mon. — Sat.
Located at 1310 “B" E, Edinger,

Santa Ana, CA 92705

0861 AHYNNYI
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& RADIO-ELECTRONICS

E O o1 1-800-346-5144
CORPORATION £
Quality Electronic Components FREE 218-681.6674

DON'T FORGET OUR 1.C.S s RESISTORS o TRANSISTORS s CAPACITORS o DIODES s I.C. SOCKETS & PINS o SWITCHES

CLOCK MODULES e OPTOELECTRONICS « BREADBOADING & TESTING DEVICES « DRAFTING SUPPLIES

DISCOUNTS WHEN COMPARING PRICES DATABOOKS o HEAT SINKS » WIRE ¢ TOOLS... AND MORE... WRITE FOR FREE CATALOG........

TIME-TEMPERATURE TEXAS INSTRUMENTS |NTEGHATED (IRCUITS WIRE-WRAPPING WIRE PANASONIC ELECTROLYTIC CAPACITORS
RADLAL CIAD AL CIAG:

PI!.DGRAMMABLE MDDULE I.c. SOCK ETS T s huq:vo\ 1 lmiakie T FRE STRIPPED & "
USER PROGRA am i g 3 ! e ) : AT:507
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MOLEX I.C. SOCKET PINS

B5/C 20/M MMM 175007 50M
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FREE ““w“ DOUBLE DIGIT DISCOUNTS SAVE YOU EVEN MORE!

» ST igi-Ney Stocks VOLUME DISCOUNT &
Tl Eaiib HANDLING  "wouncorrar VOLUME
e Entire ARy . ooy
e MG CHARGES =i DISCOUNT
$ 0.00-59.99...Add 52.00 5 $ 0.00-599.99 . - NET
it i, e e 518 o S0 ; STRANDED $ 10.00-525.00. . Add $0.75 2 S 100.00-5249.99 . Less 10%
e T HOOK UP WIRE = ¢ 25.00.549.99. Add $0.50 .. - we § 250.00-$499.99 . Less 155
el 5 50.00-599.99.Add 50.25 r i M § 500.00-5999.99 . Less 20
$100.00 & Up ... No Charge gy 5 $1000.008 Up.. . ... Less 25°
i Orders Accapted by Phone or Mall
VISA MaosterCharge * VISA COD + Check * Monsy Order
I F.C. Box 477, Thisd River Falls, Minn. unl [218) 4816474 |

DIGI-KEY

CORPORATION

Quality Electronic Componenis
P.0. Box 677 ©  Thief River Falls, MN 56701 (218) 681-6674
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Radio Shack —Your No. 1 Parts Place

Low Prices and New ltems Every Day!

Low-Power
Schottky ICs

w 49¢
* 100% Prime
» Guaranteed Specs

Improved 5-volt logic devices use
Schottky diode technology for
minimum propagation delay and
high speed at minimum power.

Type Cat. No. ONLY
74 76-1900 .49
74L502 T6-1902 59
74L 76-1804 59

4 76-1908 A9
741510 76-1910 59
741513 76-1911 59

4L 76-1912 59
74L527 76-1913 59
T4LS30 76-1914 59
741532 76-1915 69
T4LS4T 76-1916 1.29
74L551 76-1917 55
74LS73 76-1918 .69
74L574 76-1919 69
T4LS75 76-1820 i)
74L576 76-1821 .19
74L585 76-1922 1.29
74L590 76-1923 .99
T4L592 76-1924 99
T4L589: 76-1925 .99
74LS123 76-1926 1.19
7418132 76-1927 29
74L5151 76-1929 99
T4LS157 76-1930 1.19
74L5161 76-1931 1.49
TALS164 76-1932 1.49
7415175 76-1934 1.19
T4L519; 76-1935 1.49
e | geme |
?jt 133 7- Sﬁa 1.59
T4LS367 76-1835 119
7415368 76-1836 1.19
7415373 76-1943 2,39
T4LS3T4 76-1944 239

4000-Series CMOS ICs

Type Cat. No. EACH

4001 76-2401 69

4011 76-2411 69

4012 76-2412 .79

4013 76-2413 99

4017 TE-2417 1.69

4020 76-2420 1.69

4021 76-2421 1.69

4023 76-2423 .69

4027 76-2427 99

4028 76-2428 1.29

4046 76-2446 1.89

4511 76-2447 1.69

4049 76-2449 79

4050 76-2450 J9

4051 76-2451 1.49

4066 276-2466 1.39

4070 276-2470 .79

4518 278-2490 1.49

4543 276-247 1.99

All Prime from Major Semi-
conductor Manufacturers.

Specs and Pin Out Diagram
Included with Each Device.

NEW! Rectangular

LED Lamps
99¢

A\

NEW! Pair of LED Digits

NEW! oscillator/
Divider IC

198 269

Pkg. of 2

b y I CMOS IC with 17 binary divider stages
High-brightness. Can be stacked vertically or These 10mm ?-segmant. red displays are roduces a highly stable 60 Hz square wave.
horizontally. Max. forward current: 30 ideal low-cost readouts for any projects. For EIses a TV 3.58 MHz crystal reference, Very

Bpma! forward voltage: 2.5.

multiplexed or direct drive. Max, forward

low power operation over wide 3-15VDC

8070 Red o s ko AN 2/98¢ |  current: 45mA/segment. range. 8-pin DIP,
276-071. Greem ......... .. 2/99¢ | Common Anode. 276-1643 . . . .= 2/1.98 zng-r.'ag e 2.69
276-072. Yellow. . ... ... .. . 2/99¢| Common Cathode. 276-1644 . . .. 2/1.98 | 3.58 MHz Crystal . . . .. .. ... .. 2.99

LED Bar/Dot Display
Driver

NEW! Silicon Solar Cells

Hall-Effect Sensors

Low As 198 Pkg.
3= Q5" °'
Open-Collector Output
High Efficiency Detects magnetic fields electronically, 750

LM3914N. Features 10 adjustable analog
steps, bar or dot displag mode. Current-
regulated LED ouputs.

18-pin DIP. 276-1707 .............

Convert light to electrical power. All deliver
0.45V at rated current. Use several in series/
rallel for higher voltages or current.

pauss “on' threshold. Constant amplitude
independent of frequency. Similar to type
ULN 3006. Ideal for tachs, position sensing,
pulse counting. 5 to 16V supply. T0-92

LM3815N. As above but with 3 dB log steps. 76-122. 123" cell. Rated 500 mA ... 5.99 case. With data.
(AN B R AL s DL . 276-123. Full 3" cell. Rated 1 amp ... B.99 | 276-1646............... Pkg. of 3/1.98
Unique LEDs 10 Assorted Mini Reed | Permanent

=%

[&] Tri-Color. Displays red, green, yellow.
Uniform light output of 0.6 med. Forward
voltage: 2.2VDC. Max. current: 25mA. T1-%
case style,

P45 = s S 1.39

Red Flasher. Operates directly from

SVDC power source. Pulse rate: 3 Hz. Max. close when magnetic field is present.
current: 20 mA at 5VDC. Includes mini and micro types.
F4L 5 - R R S A, i s 1.29 2751610 . . ... ..

Hermetically sealed. Gold-plated contacts

Switches | Magnet Motors

o1t 198

99¢ Pkg. of 2

Up to 10,000 RPM at no [oad. Long
leads for easy hook-up. Motor is
14x74". Shaft, ¥kax¥4",

.. Phg. of 101.98 273-206

12/24-Hr. LCD
Clock Module

Actual Size

24-Hour Alarm
Shows Time/Day/Date

Complete clock module — just add switches and battery! 0.25"
LCD dispiaz)has built-in backlight, alarm set, PM and snooze
indicators. Operates up to a year on singla 1.5V battery. Accu-
racy: =13 seconds per month. 277-1005.............. 19.95

Top Octave Synthesizer IC

NEW!
6%

$§50240. PMOS oscillator/frequency divider chip ?enemes 13 equal-
tempered notes from Cg to Ca to form the heart of any electronic
keyboard instrument. CMOS compatible square wave outputs have
50% duty cycle for driving additional dividers or voice filters.
g‘rgrﬁe‘snfrum single supply from 11 to 16 volts. 16-pin DIP.

BCD Counter IC

CMOS chip replaces over 8 separate ICs in
a digital display circuit. Irg:ut pulse shaping.
Mastsrgrgsei pin. 16-pin DIP. 28

MC14553 3-Digit 299

RAM Memory ICs 24
Low As

2102 1024 x 1 Array, Low-cost static memory chip.
16£:n DIP, Buy B and sava!
2762801, ... ................. 249En.0r B/14.95
2114L 1024 x 4 Array. NMOS static RAM. 18-pin

DIP-IIS-2804. .. il Lo LT 100

4" Cooling Fan

1 295

Super
Quiet
Operation

Ideal for cooling er supplies, microcomputers, hi-fi
and Ham gear. Delivers up to 70 CFM. Diecast ven-
turi. U.L. recognized motor. For 120VAC, 60 Hz.
273-241 12.95

Dual Analog Delay IC

10%

Continuously Variable—
Many Audio
Applications

SAD1024A. “'Bucket Brigade" device has 2 separate 512-stage shift
registers which can be used independently or in combination

Provides continuously variable electronic delay for complex audio
signals to create reverb, echo, phase shift, chorus and vibrato effects.
Reliable NMOS dwgn operates from single supply. With applications
circults and data. 16-pin DIP. 276-1761 . . . ... ... ..., .10.95

WHY WAIT FOR MAIL ORDER DELIVERY?

IN STOCK NOW AT OUR STORE NEAR YOU!

Prices may vary at individual stores and dealers

Radioe fhaek

A DIVISION OF TANDY CORPORATION + FORT WORTH, TEXAS 76102

OVER 7000 LOCATIONS IN 40 COUNTRIES

CIRCLE 17 ON FREE INFORMATION CARD
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Top quality AC-DC cassette recorder, modi-
fied to provide 5 continuous hrs. of record-
ing and playback of true fidelity, distortion-
free sound on each side of cassette for a
total of 10. Many spcl. built-in features, TDK
D-C180 cassette supplied. $155.00°

VOX VO
ACTIVATED CON

Solid state. Self contained. Excellent adj.
sansitivity. Volces or other sounds activate
recorder, Uses recorder mike or remote
mike. 2% " x 13" x W" $24.95*

10 HOUR TAPE RECORDER | PHONE RECORDING ADAPTER

Solid state. FCC Approved. Records in-
coming and outgoing calls when con-
nected to phone line and tape recorder.
Automatically activated when phone is
used. 2" x 13" x %" $24.50°

Amazing Electronic MICRO MINI MIKE
WIRELESS MICROPHONE

Among world's smallest, solid state. Self
contained. Picks up sounds and trans-
mits without wires up to 300 ft. through
FM radio. FCC Approved. 2% " x 34" x

vg $24.95*

and hdlg), 10 br. Rec. $155.00%, (* plus $4.00 pstg. and hdig) Cal. res. add tax.

Phone Call Adapter $24.50*, Mike $24.95°% V0X 324.3-5'. {* plus n_uu ea. pSIE. | AMC SALES Dept. 18,
1
Mail Order, VISA, M/C, cod's o.k., gty. dis. avail. Money back guarantee. Free data. I

9335 Lubec St.,
Box §28, Downey, CA 80241,

CIRCLE 30 ON FREE INFORMATION CARD

KLH::Tune

=~ ronic section consists of an RF amplifier, oscillator and

BUILD YOUR OWN STEREO RADIO....#

Your Choice:

4.95

*The Heart Of A Receiver'...
of i‘zom end tuners.....made for KLH—one of the audio
for use in its sophisticated receivers. These tuners
conmn ‘the mechanical & electronic sections, The elect-

2 TYPES AVAILABLE

FM| FM-AM

ONo. 60006R [INo. 60007R
.We have acquired a number

mixer. FM omgut from the tuner is 10,7 MHZ, and the

AM output is 455 KHZ. Both types operate on 12VDC,

and draw approx. 12 ma. Tumniu acitor on FM mod-
els has a vernier for fine tuning, e unit is shielded.

BOSE High Power

TRANSFORMER

$100
Value

Winding 1 — 5 Volts @ 1 Amp
Winding 2 — 55 Volt

Winding 4 — 30 Voits C.T. @ 1.

s @ 8 Amps
Winding 3 — 55 Volts @ 8 Arnps
s C.T. 5A

RAR
Windin

filter will

3 & 4 may be placed in series
to get 110 volts @
to get 55 volts_16 amps. With capacitor
give 75 or 1

POWER TRANSFORMERS for high power amp-
95 lifiers are difficult to find! Finding one thﬁ is

specifically desi
power amplifier is rare. We have located a limit-
ed supply of such a transformer....from one of
America’s prestige audio eqtu.ipmenl makers. This.
transformer is wound on. a torroidal core. 18 Ibs.

IND!

We supply wiring dia
Vari.ousp ool %hlt md
made with this transformer.
SIZE: 62 x 6%z x 4"

amps, or in
volts DC @ BA.

Resistor

ASSORTMENT

‘We have several on resistors —
formed for P.C. boards

carbon Il]m Rather than count

1/2 cent eac

Less Than

—all cut and_

. They are 5% 1/2-watt

em WE ll'e

th 'em out b &he'.l 2-Lb
that th e"}f average about pieces :o l:he 1;2—
Lb.... makingt ehince pe:r resistor less than
is a great wly m bu.ﬂd up
an inventory for your work bench
numbnr of mixed values. No. lszsn

Limited Quantity.

12\ Power
Supply
$1295

*12 voit inlr Sanly
1 Amp. Adjustable {rom
10.8 to 13 volts. Mig by
Power Conversion Prods
Crystal Lake, Ill. Primary|
% & secondary bo

FEREERERNR®

both fused.
On-Off switch. Mounted
* on steel plate 9" x 9",

Mo. 5743R

WAVETEK:
ANTENUATORS

MODEL: 50100-2 Rotary Attenuator
Attenuation: 0-100 db in 20 db st
Hotation Increasing atlgnuatio

& position -45%throw

in COW direction,
. with stops at each

| Tested AA°

© RADIO-ELECTRON ICS

i :
Intertion Loss: COST over

Range: DC i
Pawers att 5100. each!
Accuracy:

db from 500 MHz to 1 G]“’
Jack recepracle

RF Connectors:
e T/8" diam. x 3 7/16" long.

176 SECOND AVE.
WALTHAM, MASS.
02154
Minimum Order $8.00

Whamn in aur an.‘n, northeastern Mass. or southern N.H. visit our retan at 7 Qakland St., Amesbury, Mass.
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CARBON FILM 14W-5%1 IR 0TZa1
EOES

o e M e s | s | oes
27| 7 200 (1] 2400 15K 62x 70
2.0 12 51 0 910 1900 16K 3 3008
1.3 1 58 240 1000 4300 1 TSE 1%
16 | 15 62 210 1100 4700 20 2x 350K
1.8 | 18 8 300 1200 5100 2 9L I
4.1 15 5 139 1300 5400 x 100K 430K
L7 ] 2 B2 0 1500 €200 | um 470
5.1 2 al "o 1600 6800 b 120 s10x
5.6 | 24 |00 43 1800 7500 Im | 1 60
62| 7 |10 470 2000 0200 »r | 1w 30K
6.8 | 30 | 120 510 2200 9100 HE | 16 680K
7.5 | 3 | 1w %60 2400 108 43 | isox 750K,
52| % | 1% 620 1700 1% 47 | 200 20K
9.1 | 1 | 160 &0 3000 1 six | ‘220 9108,

10 41 | 180 75 3300 13K s6x | 2408 1.4

HIGH QUALITY--LOW QEM PRICE
5 for .25 |10 for .40[100-51.60 —mg
one

value va

CMOS BOARD "2.95

CONTATNS:

4353 3 digit decade coimter

4311 4bir latch 7 meg, decoder
driver for LED display

coun!
4011 NS
E lv'::!ul.

HOLIDAY B[INlIS
good till Jan. 31,1980

With prepaid orders for*60 or

more :e l;?up free a NATIONAL $' rcnﬁomim DIP

MA 10026 4digit AC alarm §yu ouve s oue
Clock module-v.s. orders ealy

49%a ten 4

PUT.
Prime Ensm%
ten 84, 100-330
iP BRIDE t"'}"-
Ua 100¥ Og

COMMETIEY ASSOMLID OF CIRCUTY Mu o
OOFADE CRYSTAL MCOOROE,

AL Eren WY IN N § WP FC, WO 13 T
0 BY A0 TIEM NI 1. .. T 13 I'I’I ‘.l'
o e

= JEUCT it
Yoo caan LI ACTORTTON, .

lten 54 l!u 330,

I |0DE ARRAY
1N914's

Naann m_u.n aw
i)

VIBRASONIC | "m‘“““
dual delay $71995 “.J,

REED RELAY
*5'1 500 ohm spst

s L25ea
DIP TRIMMER
H 12 TURM, 4 3t
5K or 200K only
mig., DALE

5 50 [ $4
‘/s\\'ATT RESlST[IRS

a.-390, 1.8k, 3.9k, 6.8k,
, 68k, 240k - 5 percent ht

80 ro

POTTER
BRUMFIELD

TYPE KHP RELAY

o 12 1B $2.00

-2 | Numeric Display
2is 194" single Digit
3| GasP LED

3

3
FLITET)
s
w3

s s Ltntndchinde 1o |
2CE Wi Iy lll. Sy nea
oot b Asbetei 3945, 18 for §150 108-365

§PO BOX 41778 SEND FOR FREE FLYER TODAY

35 minimm order, pod 31 handling charge to orders

MeNTO iess than 510, e pay post or UFS en somestic orders
= - ever $10... BAC KC and VISA accepted, 115 winimm
Califermia Snd S ipong {3 et~ Sotn scemunts acceptad from
lr_nl atities ln‘ 1l frm
95841 DAY SHIPENT- m.m mn 34 21
4411 Myrtle Avenue, Sacrasests, CA !
= — (0]

o . L
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ONLYS395
Add

AVAILABLE NOW!
5$1.00 for shipping

JAPANESE TRANSISTOR SUDBSTITUTION MANUAL

An irvoluchle koponese 1o Joponews
Osnfunon | Quioe  for | cpproxmately
Q000 rrovishoes

* Comrs the 254 250 25 ond
0 wniey
infroduchon” ncludes 0 gude
"0 undenyonang Joponese
rOrsion x

*'A 90 poge 8% by 11
cover Book

soft

FUJI-SVEA Has the Largest Inventory
of Original Japanese Parts Anvwhere

Original Japanese Replacement Parts for CB, TV and Stereo Repair Use?
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25D 218 SN 7400

COD ORDERS WELCOMED

IMMEDIATE DELIVERY WITHIN 48 HOURS
ON ALL TRANSISTORS IN STOCK

FUJI-SVEA ENTERPRISE

Minimum order $5 00 Ohio residents add 4% sales ax Add $1 00 posiage and handling
Quaniity discount prices Ask For Our Complets Price List Manulscturer inquiries Welcomed
All parts guaranteed against factory defect

TOLL FREE TELEPHONE

Nationwide 800/421-2841
Ohio 800/421-2877

Local 513/874-0220

Hours Mon-Fri 10-7, Sat 11-5

874-0223

a Diuvision of Fuji Sveo Incorporated

P.0O. Box 40325 Cincinnati, Ohio 45240
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WOuwt
tv stuff

Come and get 'em — we'ra closing out items
from a major manufacturer on a first come;
first served basis. All of the below are limited
quantity items and are subject to prior sale;
Allow 10 Ibs
cathode-ray tube (CRT),

16" COLOR CRT (type 16DAP22)

average shipping

13" B & W CRT (type 13VADP4A)
19" B & W CRT (type 19DUP4} ..
(Above two items great for TVs,

5" FLYING SPOT SCANNER CRT (iype
5SCABTIBPS, looks llke something for hams,
experimenters Ly

DE-GAUSSING COIL Please don't ask us
what this is; it's only for those who know what
it Is and how to use it! $2.50 each or 2/$4.00

. monitors)

GREATLY DISCOUNTED
TUBE PRICES
Audio, Mobile & Receiving Types

Huge savings on brand new boxed tubes. Most popu-
lar types. Full warranty, best quality. Send for our
monthly special discount price list.

Dept. AHK Calvert Electronics, Inc.

220 East 23rd Street, New York, N.Y. 10010

DELTRONIKS

1. EMM 4200A, 4K Static RAMs, Ceramic

weight per

.$29.00

.$10.00
..$15.00

$39.00

MECHANICALLY INCLINED INDIVIDUALS

Assemble electronic devices in your home. Knowledge
or experience not necessary. Get started in spare
time. Above average profits. $300-$600/wk. possible
Sales handled by others. No investment—Write for
free details.

ELECTRONIC DEVELOPMENT LAB
Box 1560R, Pinellas Park, FL 33565

quantity,

PRRRRD.

. AND WE ALSO HAVE
A SCREAMING SPECIAL ON SOCKETS!

18 pin socket special; Tin soldertall, low pro-
file types from a major manufacturar, 20/$1.95
(\less than a dimeaplece
you'll:see them at that price again?), Limited

when do you think

magazinge.

TERMS: VISA®/Mastarcharge® call our
desk at (415) 562-0636, Cal res add fax. COD OK with
street address for UPS, Allow 5%
refunded, Prices good through cover month of

GODBOUT ELECTRONICS
Bldg. 725, Oakland Airport, CA 94561
SEND FOR OUR FREE CATALOG!

YOU'LL BE GLAD YOU DID.
CIRCLE 36 ON FREE INFORMATION CARD
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for shipping, excess

24 haour order

than one.

A Pubs: Servce of Thes Magasne I The Adveriang Councl

A local memory boards manufacturer
closed. We Dbought the new memory
boards and took these 4200A static RAMs
out. They are tested and 90-day
guaranteed 100% good.

Prime tested 4200A 4K RAMs $5.50 ea,,
32/%160.00, 300 pieces or more $4.50
ea.

2, Static RAMs MIK4104 4KX1 (350 nS)

Ltd Oty o v e e $4.00 ea.
3. Power SCR’s (GEC50A) 100 volt @ 110
AR5 T s N L R Lo $6.95 ea.

4. Squirrel Cage Fans (Howard). $7.00 ea.
5. Power Diode 1N1202A, 200 volt @ 12
AN D e, s e e 4 for $1.00
6. LM 323 5 Volt 3 amps, voltage regu-
lator 4.95 each or 10/45.00.

7. Super Saver, Micro PD4 | |, Ceramic 4K
x | dynamic RAMs. .. ...... 8 for $10.00.

5151 BUFORD HIGHWAY .-p2s
ATLANTA, GA 30340
404-458-4690
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Darlingtons

High:current Drivers

LN2001{P1103A

1024 X1 Dynamic

75¢]RAM

RADIO-ELECTRONICS

©w
N

DRIVER

MHO0026CJ

DUAL CLOCK s 100

8216 $199

2716

16K EPROM

MODEL 7D16BA 18! (NAMIC MEMORY ADD-Ob
THE '-‘“J]lrﬂ 15 A L1&K MEMORY ADD-OM FOR THE APPLE IL%
OR TRS-80". THE EIT INCLL ll:,\ JUMPERS AND INSTRUCTION
i . Madel 7016A
Caliornia Computer ysens gléc;g;
2114L 450ns 05
;‘ﬁj = $4.755 5 AMP 5VOLT
REGULATOR
IN T0-3 PKG

450ns single+s5V
T, HIT, INT.. SGS

$38.50

®
$6.95

8038C

VCO Waveform Gen

T.L/MM.L

741524

Model 20168 16k STATIC MEMORY

*% FULLY STATIC OPERATION
g UEES 2114 TYPE ST&TéC S M5

VDC THPUT AT LI HAN 2 AMPS
*% BANK SELECT AVAILABLE BY BANK PORT AND BANK BYTE
*% PHANTOM LINE CAPABILITY
*%* ADDRESSABLE IN 4K BLOCKS TN -W INCREHENTS

*%* MAY BE USED AS A 4K 12X R 16K MEMORY BOARD
** LED INDICATORS FOR BOARD/BANK ACTIVE INDICATION
*% SOLDER MASK ON BOTH SIDES OF BOARD

:SSSIEKMSCRSEN WITH PART AND REFERENCE DESIGHATION
BLED  California Computer
& TESTED Systems $297¢

63011J

SOROC
266X 4 TERMINAL
PROM |~ i

10 120
$265 $75900

1979 27 08 450ns AMD, SGS

5]
iN 7415244

7418243 STock 741373

wisine $275 MGSTER$3495 1024x8EPAM  § 8 B
= LiMIT
TLO0 TTL 7400 TTL CON'T ?4"837 iOIEACH MISC TTL COR'T

7400 1 74107 .35 . 3 T41S165 1.65  LMS556 " .85
7408 21 7Al41 .85 =E= L P b K t T4LS197 .75 LMT1IN/H .38
ogiciProbe it |ems e wmenis
7412 J34 74157 .80 74505 .65 IM723N 55
%13 Bn 74161 ‘35 $1795 Complate, easy-to- f 74551 .60 1M725H 3.25
7416 .32 7ALB5 .85 Totow tnatruarions | 74s182 .99 LM733N .95
7420 .20 TRITS .90 ene-night praject. LINEAR LM74IN/H fals
7425 .30 74181 1.35 LML02H 3.00  LM74TH .80
7427 .32 74105 .95 LM10BH 4,50  [M3900 75
L 4 > |CONCORD Do00 125 TRAMSTSTORS Dibnes
7438 2B 7437 .75 LM301N L35 2N2222A 5/1.00
7440 18 74393 1.95 LM311IN .79 2N2907A 5/1.00
7451 T MIEC TTL IM3207T5 1.25  2N3055 -85
454 A8 741500 40 LM320M5 1.25  2H3904 6/1.00
?-ﬁ!u- 8 74I503 .35 LM320T12 1.25  2N3906 6/1.00
T4 T4 a5 '35 a LM320T15 1.25  2M4401 6/1.00
73T s | 1973 SO.STATE COLLEGE =ANAHEIM, CA. 92806 |asis 12 2wier  enoo
7485 L85 Tsp e - 3 LM323K 5.50 IN4DO3  15/1.00
e ) e Visa Mai;eorChalgE Minimum Order-10.00 § 150005 5,00  1WG005  12/1.00
2492 .50 .99 Checkor M.O. ( ) 2 Add 1.50 for Frt. 1M340T5 1.25 1K4007  10/1.00
2493 2 55 No GOD 714 937 0641 Cal.Res. add 6% LM340T12 1.25 1N4148  20/1.00
7495 70 1.50 LMI40TLS 1.25 1NS237B  10/1.00
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£ SUSTEM

REMOTE CONTROL
for Lights & Appliances

e No wires; plug-in operation « Wireless ultrasonic command
o Microprocessor based design  system (deluxe)

= Built-in keyboard control o Electronic Security &

« Central Command Console convenience at your fingertips.

[standard)

4 Pc Standard Starter Kit- One (1) Standard Ciﬂmmalnd Console =
Two (2) Lamp Modules = One (1) Appltance odu e

Reg. Sor 95 TP OUR PAICE $7950
5 Pc Ultrasonic Starter Kit - One (1) Deluxe Ultrasonlc Command
Console ®= One (1) Hand Held Remote Unit = Two (2) Lamp

Modules = One (1) Appliance Unit
i oUR PRICE $999%

Reg, $112.95 . ..
Lamp Modules Reg $16 .. . OUR PRICE $14.95
OUR PRICE $14.95

Appliance Modules Reg $16 . . .
Wall Switch Modules Reg $16 .. . OUR PRICE $14.95
OUR PRICE $36.95

Standard Command Console Reg $39.95 | . .
Uitrasonic Command Console
with Hand Held Remote Reg $65.00 . . . OUR PRICE $59.95
855 Conklin Streat
Fnrmll:gdale. New Yark 11735

MasterCharge ® VISA = Check
* Money Order » COD

Add $3.00 for shipping and
insurance ® COD's extra

N.Y. Res. add sales tax

C .1,

Call TOLL FREE (800) 645-9518
In N.Y. State call (516) 752-0050

20,

o

In-Dash 8-Track Stereo Player
with AM/FM MPX Radio

e Piish button eject

Model C777

$52.50
In-Dash Cassette Stereo Player,

with AM/FM MPX Radio Model CAS 888

* Push button eject $57 50

'$70.95

Miniature High Fidelity
Stereo Speaker System

In-Dash Auto Reverse
Cassette Stereo Player
with AM/FM MPX Radio
» Fast forward rewind

* Push button eject

Stereo Power Booster

Model POW-40 $24 95

* 40 Watts Stereo » 20 Watts/Channel

Rl

R=g

6" x 9" 3-Way
Speaker

$14.95..

Model BP 2000-69TR

3-Way
Aeg $139.00

* The mim speaker with
the MAX! sound

» Soft dome tweeter

* Long throw wooler

= 50 Watts » 8 ohms

* 20 oz ceramic magnet

# Freq Response: 60-18000 Hz
= Peak Watts: 25W

* Impedance: 8 ohms

P
with brackets

MasterCharge ® Bank Americard
® COD ® Check ® Money Oider
Add $3.00001 |In\ wl

Call TOLL FREE (800) 645- 951sff’“‘. Il

In N Y State coll (5161 752:0060  -855R Cu 5L Fatmigehil N Y| 1138

\I

[—: CONTINENTAL SPECIALTIES

15 MHz Dual Trace
. Triggm in excess
of 26 M

HICKOK 3%, Digit

Mini-Multimeter
MODEL J;:c 303 ssg 50

, Sinclair moss
\/ PDM35 $49.95
digital MultiMeter

...... P 5
o feller Controlled Dutput

e
B2 2y
(Model 05255]

—f

SENCORE
TV-VTR-MATV
, and Video Analyzer

EEdFR

100 MHz 8- D|g|t Counter$12? 50 -

l" PS50 500MHZ Prescaler $59.95 '
FI&ZEr Digital ! CODE-4PHONE[gS R Changer
J # M Telephone AEI}BSSUI‘IES

$29 9

Mode!

5

Capaclm nce Meter Answering
= Py Oeilces
$249.95 cam

Madel 1400 5199 95

oldering Model 1500 BSF' 1as
Portable DMM Station » il
% me
® Overhaad Pratectedt » Baitary of $49.95 (== | I'th WAHL o _h'“_ [ Microfla
aperation ¢ T° High niptay e e GBS
e ey, | RSN $945 13 NEW 1SO-TIP OfTih it
sk ;;W::-:Du"-::;w;:::u fuse m we“er'i 'x.ce“te’ oA [].uu‘:k Bhargﬂ llmgn[l Model 44{]0
T 800 5
5 MHz Mini L T Reg 9939
o
; Pt $529.95 — 95
Oscilloscope :‘El‘". ms;hé;;w > i bt ;E::f siiss PORTABLE TABLEVOM __
3 A il pawered or Model hermal Spa
Reg S318.00 1 | serin1 $59, 55 compite. [ Cocot Tostr $2995 |TESTER

Service Maéier Attache Styl
Tool Kit Tool Cases

Model 395M MODEL TC100/5T

$47.50 $279.9

fleq $69.95 Fag S449.00

$269. 95

< an
® Pwer comumation lew than 18 W
NOW AVAILABLE
* 15MHz Dual Trace - ModelMS 215
Reg. $435.00 .. $369.

Model

g

W 815 BC seewncy

oll Kit
" $19.95

e 20, ooo' vgc.w 0001 LVAC

$3795 =

WOsy 8142518 deep
188, POmAL 081 11 rewwbutena

“i‘"u
Readout 2815

Magnifier ~ac 700 Series

AC Circuit Box/RCAVI
® 36 resiton

e $032.50 & $49.50{
Function Generator Chess Challenger

{16 hms to 10 megahmsl

Fieg. $48.95

$42

Reg.
[ —1==] — e ,..y. and separate
Mgl 200)  TTL Sauare wave output

$74. 95

* 30 MHz Dual Trace - Model M:
Reg. $559 ... g s m ket G mﬁ
New 8 2 “r §675.00 | §1819
s = 3""‘"%"‘ J = B Auts sere and w3 pelarity y SLee0 inez BD‘ESter
Logic Probe |pym~ /& H Bearcat Scannet POW-AD 15352550

= Heminnn s ntr| SPECIAL

Prect: aund and polished
DEJBV Line [ LAMP ..:;:.Ilt::;?:u:um. Uses Mate) enc T N.Y. State call
dl g, 110000 Modet MG 10A | 22W T-8 Circline fluorescent. | 1827 i~eq M tann] 645-9518 ,;‘5, 1520050
=10 channel, MasterCharge » Bank-Americard

« 18 capatitors Frequency ©.0.Ds Extra New York State —_—
®Seven Levels of Play (107 pf 10 0:22 ull Cotries residents add approp. sales tax
$1 2? 5'] | Modsl BCC Model WCA12A o er

W[l Advertised Price”

» mnsnxcnm-.u

SUPER | 524.95

Model 250 3 S . o o i b T
$299.95! T
Touch K100 Scanner 514 95 u i
= Call TOLL FREE

feg 52

$199. 95

computer
conirolied

® COD ® Check ® Money Order
Add $3.00 for shipping and insurance

“We Will Beat Any

$130.00

B855R ConklinSt. Farmingeale, N.Y. 11735

086F AHYNNYI

w0
(7]



£ RADIO-ELECTRONICS

SOUND EFFECTS GENERATOR BASIC KIT
£8 MAKES IT POBEIBLE TO BUILD TOAM Caty
TOR Wi ThOUT
$oUko CHIF FLUS A £TCHED ANG DR ILLED
EFOrT PC SOARD MITi SCHEMATIC AN LAYOUT

NOE, LOCOMOTIVE, SIRENS, AIRPLANES, CLOCKE,
(FoE2 MOT REQUIRE BiP Gel TESEE OR OTRER EXPLRE|VE/USUBULL
Tou SUPPLY ONLY A FDW

COMPONENTE,

“"‘"M

EPEADING A F

BASIC KIT_conTAINIRG
TITEAT?, PC moans
AND INSTRUCT IONE

ETANGARD REE

oATUNE. WE sUePLY .
KTe,
ISToas, cAPd

e

o1 55,95

INZ222 TRANSIETON FOA ANONE #2010

IF YOU MAYE ALREADT PURCHASED THE TITENTT cwip vou Mat BuT
THE PC SOARD AKD (NSTRUCTIONE CWLY. 5 h.00

NE BUPPLY ALL THE COMPONENTS
PLUE SCHCMATIE TO WAKE A 3EN-
BITIVE BLAVE TRICEER Weith
WILL FIRE YCUR BLAVE STROBE

WeEN YU

6VDC Xenon
Flasher ——=

LED Panel
Mounting Kit

12 sets for $1.00

TRICCER TOUR MABTER

Craae

P LETT

| e

[} Digital
B Counting
@ Module

B Wheel of 4"&,

| @ Fortune 1§

SLA—1
Readout

e 4 for $2.00

SATELLITE TV

FOR THE HOME

Our receiver lets you get over
75 channels of television
directly from the satellites!:
HBO, Showtime, super sta-
tions, sports and movies from
around the world. Works Anywhere—
FCC licensing no longer required.

3 WAYS T0 GO

e Buy complete—our 24-channel tunable

" receiver, LNA and feed, only $1,600

* Assemble—our kit, all parts included,
2-day project.

» Construct—from our new step-by-step
plans—SAVE!

Complete details coversd in our Home Earth

Station manual. Send $7.95 today (refundable

against any purchase), or call our 24-hr. C.0.D.

Hotline: (305) 869-4283.
SPACECOAST RESEARCH
P.0. Box 442, Dept. T, Altamonte Springs, FL 32701

Jumbo
Red LED

10 for $1.00

L

RO170 \
Rectifier
Poporw D00 8 TN e

S5 for $1.00
100 for $15.00

GE Sub-C
Nicad «

iy
Tt i, o b

e

$2.00

Color Crystal
i |
oo N/

come
$1.00

Tube Specials

T

zaiar

2 for $1.00

Alco Knob

]
e

21or $1.00 cmi

AA Nicads &
Charger

* Minimum

ease include $1.00 for postage
= Visa, MC and COD accepted
* Phone orders are welcome

order $5.00

P.O, BOX 27038 , DENVER, CO. 80227

1. for

our frée glan

. CIRCLE 35 ON FREE INFORMATION CARD

(303) 781-5750

ungue items

TREMENDOUS BUYS In New
And Gov't Surplus Equipment

Dial Telephone ““SUPER BUY'’

* Save us the lobor costs of cleoning ond
polishing and sove 33533 on stondord dial
telephones, Werk on ony commercial system
Complete, ( no ports missing ) in good
working order. Your choice of desk or woll

models. These ore foke-outs from commerciol
service | not 1oys ). Instructions furnizshed.

et Main | 1713 wRE $7 95 P s L

Beak Medel | 7150
au\mt Amn e
A LACH

FREE CATALOG Shows: BIG SAVINGS On
+ DUCTHOMICE » ILICTNICAL * ALARM SYSTIMS + TILIPWOWDS + Pudps
* WNGCULARS + CIAR MOTORS « WiRCHIS « SREVITING INETRUMINT
FIITY - GEMPRATORS * COMPREIGORS * WYBRAUCICE + POWER TOOL * WILDERS
= POWDR PLANTE * CHIMICAL SPRATINS * TARFAULING = MANT OTHOIL

" HIGH STABILITY )
CRYSTALS FOR
FREQUENCY 2,
OR TIME —un
USE THE BEST
BUY
JAN CRYSTALS

* CB
* CBstandard
= 2meter
* Scanners
+« Amateur Bands
= General Communication
» Industry
» Marine VHF
= Micro processor crystals
Send 10¢ for our latest catalog.
Write or phone for more details.
Jan Crystals
2400 Crystal Drive
Ft. Myers, Florida 33907
all phones (813) 936-2397

easy to charge

CIRCLE 10 ON FREE INFORMATION CARD

CMOS IDIODE CLAMPED)

. n
"0 2
an 100
n 2
” 77
) x
5 2t
a5 12
) 27
5 50
a5 5
110 McHe =0
110 MCE1 - 1;
178 e ol
M facen L

" a5

PRINTED CIRCUIT BOARD

4" x 6" DOUBLE SIDED EPOXY
BOARD 1716

[

thick
5/52.60

EPOXY gla vector board
1/18" thick with 1/10" spacing .

$1.95

A x 64"

BERBEHEHUBEZED

156" spacing.

7WATTLD-65LASER DIODE IR $895

25w

VERIPAX PC.BOARD, . . . Lh
Our new Prololyping board is Al

single siged 1/16% G-10 Boatd. It will
416 138 unm:

- lnere || 2 paa for a TO-
- There is a 22 pin edge connector with

Infra Red Pulse
Laser Diode {Spec sheet included)

2\!31‘1? NPHN 5i RF

N3 NPN ST iF
IN1430 NPN S{ TOS

$12.95
olnmv

14 + 8 pin IC's.
ground and a
0-220 reg-

48V,

{ SG 2006 equiv, )
$24.95

INIGIY NP 5.
MP5A 13 NPN Si

TRANSISTOR SPECIALS
2NE231-NPN SWITCHING POWER 5 1.95
MRAF-8004 2 cB RF Tul“lllar NPN

Full Wave Bridges

DIP SOCKETS
r e BPIN 1T 24 MIN 3%
$1.00 lapPinN 20 23 PIN 4p
& 16 PIN 22 40 PIN 80

1B PN 25

q'sl;\m KEN AUDIO POWER AMPS
i 10

5 1050

TANTULUM CI\PJ\CITORS
22UF 35V 5/$1.00 GBUF 35V 4/81.00
AJUF 35V 5/81.00 10UF 10V $.35
G6BUF 35V 5/$1.00 22UF 28V $ 40
1UF 35V 5/51.00 15UF 35V 3/$1.00
2.2UF 20V 5/%1.00 30UF 6V 5/51.00

T o - MINIATURE MULTI-TURN TRIM POTS 330F 20V 4/8100 100UF 15V §.70
e it e et e = S 100; 1K, 2K, 5K, 10K, 20K, 50K, 47UF 16V 5/8100 1SOUF 15V $ .95
ok Y o1 2 s e " 200K, 1Men. 2Meg. $.75 each 3/52.00 TTL IC SERIES Al tiLy
iz o 2N 380 F FET e R = reLaisn ”HEE‘ cyrs
. 2N 5457 N FET ) ie] " “ e LM 201748 3%
i 2N2646 LT pie il i - T 307 3%
2 ER 900 TRIGGER DIODES u e 2 i rLs L 308 s
L e IN 6028 PROG. LT ;4 i a“ & hpeity e
Yo St . = FP 100 PHOTO TRANS . = i » - LM 324 — 95
B e AT an RED, YELLOW, GREEN P raan " T LM I 110
I g ST ol i e (0 LARGE LED's. 2" " rapt 3 i Lut 358 70
r S AHATE i ™ RED/CREEN BIPOLAR LED' 2 ) ey 1 r e
Pt e staTE am | o - TIL-118 OPTO-ISOLATOR . = e - L et o
ST nm et o | B i MCT-6 OPTO ISOLATOR . 5 = Y s 1 YT I
2007 e v man R a 1 WATT ZENERS: 3.3, 4. 7 5 1] 1 ] " " L3965 80
Lroae yak TAT mank an 10, 12,15, 18, or 22V, 6% 1 e 8 ™ M 3 135
wah - e &t I L e (5] 29 LM 1800 .30
LAEI L L n R L] 130 LM 1e0s L
n or ) _ [
- et e ,3 Saan. o250
8" DISKETTES — HARD SECTOR i REae n Lasss 2%
- LM
$1.75, 10/$16.00 i i - = LM 558 P
CRYSTALS 5345 ea “'HH'JN CABLE 3 Bl ] ..: 553 ?2
2000 MH: 6148 MHe | FLATICOLOR CODED) ~: st i . o
p 1 P
4,000 MHz 8.000 MHz A et b s ”" e e
357 MH: 10,000 MHz a0 75 /per foot 0 M8 - ™ 18
5.000 MH: 20,000 MHz 40 cond, 90/per foot i ] EISLT ] e ¥
SAD 1024 a L Bucket 40
6.000 MHz Brigade’ shiftr srf\ 95 1]
UNIVERSAL 4Kx8 MEMORY BOARD KIT e eTa] T 14 pin headers 3%1.00 S
;:2“]2 1ty e trare, 18 addiiass e 1 or 01 uf 25V ceramic disc caps.16/51.00, 5500 100 MMBIETAA CLOCK CHIPS 5508 i :z
ard deceding for any 4 of 64 page: ndard R5232 DB 75P M7001 . . $7.50 it a5
44 pin buss, may be used with F-8 & K CONNECTORS og }25 i) §§§3 MMS5311 ——— el ]
e .. e
f\:"'_c':'":f"““ CELLS HOODS $1.50 NO. 30 WIRE WRAP WIRE SINGLE 4 ;
diameter AV LT AMP -« oo v v e an REGULATORS STRAND 100" £1.50
LED READOUTS 340K -12,15 ALCO MINIATURE TOGGLE SWITCHES

323K -BV 3A . §575
309K :

atalog teaturing
jors and Rectitiers

145 Hampshir

, Cambridge, Mass

FCS BOZ4 4 digit DL-707C.A. 3" § 75 SPOT

C.C. B8 display $5.95 DL 747 C.A, 6~ $1.60 723 $.50 340T7-5,6,8.12 206 DPDT

F"-g aﬁgfi o : g'a HP3400 8" CA $1.95 3207 - 15, 18 or 24V$ 1.30 MTA 206 P.OPDT CENTER OFF

END B10C A & 5 X £1.95 5,12, 0r 16V T9MG $1.35 MSD 208 P-DPOT CENTER OFF
s @s HP3405 8" CC 4 an 9 : 3 CEVER SW I CR

SOLID STATE SALES

P.O. BOX 74D

MERVILLE. MASS, 02143 TEL. (617) 547-7053

CIRCLE 24 ON FREE INFORMATION CARD

51.05

s 170 o
L 130 | 180 | Z100
5 185 200 278 | 430

WE SHIP OVER 95%
OF OUR ORDERS THE
DAY WE RECEIVE THEM



BULLEY ELECTRONICS

PO. Box 401244-R  Garland, Texas

75040

(214) 278-3553

cireuit,

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LSl chip with three oscillators, three
amplitude controls, programmable noise generator, three
mixers, an envelope generator, and three D/A converters that
are controlled 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 controlied to
produce almost any sound. It will play three note chords, make
bangs. whistles, sirers, 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 oscillator. A truly incredible

$14.95 W/Basic Spec Sheet (4 pages)
60 page manual with S-100 interface instructions and
several programming examples, $3.00 extra

+ 76477 CHIP IS
INCLUDED. EXTRA
CHIPS $2.95 EACK

SE-01 SOUND EFFECTS KIT

-$16.95

LFSS SPEAKER
& BATTERY

The SE-01 s acomplete kitthat
contains all the parts to build a
proegrammable sound efiects
generalor. Designed around
the new Texas Instruments
SN78477 Sound Chip, fhe
board provides banks of MINI
DIP swilches and polts o
program the various com-
binations of the SLF Oscillator
VCO, Noise, One Shot. and
Envelope Controls. A Quad Op
Amp IC is used to implement
an Adjustable Pulse Genera-
tor, Level Comparator and
Multiplex Oscillator for even
more versalllity. The 34" x §
PC Board features a profotype
area 10 allow for user added
circuitry. Easily programmed
to duplicate Explosions,
Phasor Guns, Steam Trains, o/
almost_an infinite number ol
other sounds. The unit has a
multiple of applications. The
low price includes all parts

assembly manual, pragramming charts, and delailed TE477 chip speci-
fications It runs on a 9V battery {(naot Included) On board 100MW amp
will drive a small speaker directly, or the unit can be connected o your
stereo with incredible resulis! {Speaker not included)

ALLOW 3 WKS. FOR DELIVERY

4 DIGIT "2 INCH CHARACTER LED DISPLAY
Bowmar readout stick with calons. COMMON
CATHODE ONLY. 100% Prime. All segments
and colons brought out to edge pads. With
pinout. LIMIT 5 PER CUSTOMER

E\ -
~81.90

9500@75V Filter Cap
Computer 2"x5%"
Grade 2.95

ZENER GRAB BAG

A very nice assoriment of 4, |
& 1W zeners. Voltage ranges
are from 2.7 to 30 VDC. Most
have house # but we provide a
cross over list to standard
numbers. A great buy forany
shop 12 different types.

.90 ea.

From T.l.: TL490 BAR/DOT DRIVER IC. Drives 10
LED's with adjustable analog steps. Units are
cascadable up to 10 (100 steps). Drives LED's directly
Great for voltage, current, or audio displays. Similarin
features to LM3914 with specs and circuit notes.

2.95 \\\E\N"

Il

MC1469R POSITIVE VOLTAGE
REGULATOR

% AMP COMPLETE SPECS AND

APPLICATIONS SHOW HOW TO BUILD

FIZED OR VARIASLE POWER SUPPLIES

FAOM 3 TO JWDC DAVE EXTERMAL

SERIES PASS FON CURRENT TO 20
APy

1.25 EA. TR
10/10.00 e
HOUSE »

.6" JUMBO LED
7 SEGMENT

RED

99¢

65640 COMMON ANODE
6920 COMMON CATHODE

XAN SUPER DIGITS

NOW A SUPER READOUT AT A SUPER BUY! These
are factory fresh prime LED readouts, not seconds or
rejects as sold by others. Compare our price and send
for yours today, but hurry, the supply is limited!
SPECIFY: COMMON ANODE OR COMMON
CATHODE

QUAD MATCHED DIODES
4 1N814 type diodes thal have
been closely matched for use in
bridge and balanced modulator
circuits

e

50¢ oONE SET (4)

at 10 amps!

* 5V @ 10A with 8-30VDC input.

* Current limiting, thermal shutdown and short protection.
® .2% Load regulation.

* Only 2 external components needed.

All you need to add is a transformer, rectifier, heatsink
and filter cap to have a super regulated supply for Svolts

A RARE FIND!
LAMBDA HIGH POWER REGULATOR 3205 MODULE

$12.95
W/SPECS
LIMITED QTY.

|

SPECIAL BONUS! Order the 3205 Module and get FREE
a LAMBDA L-20-5 overvoltage protector that triggers at
6.6 volts up to 20 amps.

NEW ITEMS
LM3046 (CA3046) Transistor Array ......... .75
LM3909 LediElasheriime i i vty .50
CA3086 RCA Transistor Array ............. .80
MC1438R Power Op Amp/Driver. ............ .50
1N4148 Prime, Full Lead ,.,........... 100/2.50
LM3302 Quad Comparator. .. ...ereeessenss .89
2S5C1849 High Freg NPN TO-92........... 6/1.00

POTENTIOMETER ASSORTMENT
A mix of new, panel mount 3/8"
bushing pots in various values.
Some dual, some with switches.

10/2.00

PARTS
301 OP AMP & LEAD CAN 3100
723 VOLT REG 10 LEAD CAN 5

13741 FET INPUT 741 MINIDIP 3/1.10
30000 @ 15V COMPUTER BRADE  2.10
ZN4400 NPN GEM PURPDSE 8/1.00
2N4402 PNP COMPLIMENT 8/1.00
ZNBOZB PUT W/SPECS 50
LM3E0 2W AUDID IC W/SPECS 109
LM377 DUAL LM380 W/SPECS 250
*TR1S VOLT REQ. 1A 15V ]
725 LOW WOISE D AMP 99
IL) OPTO ISOLATOR MINI DIP B0
"MEM E21 DUAI GATE MOSFET

DIODE PROTECTED SIMILAR

T0 40673 5
MVI624 VARICAP DIODE 10 PFD 40
IN4003 1A 200V DIODE 15/1.00
TIP30 TAB PHP POWER 3/1.00
"MCI351P FM IF. DISC IC 50

“IMDICATES |TEM 15 “NOUSE NUMBERED

JUMBD GREEM 4/89
JUMBO RED 5/89
MEDIUM RED /4" 15
MEDIUM GRN OR YELLOW 16

1/2W RESISTOR ASSORTMENT

A good mix of 5% and 10% values in both full lead and
PC lead devices. All new, first quality.

(Assl.) 200 pieces/ 2.00

LAS15U - 1.5A Four Terminal Adjustable Regulator. 3-
30V W/current limiting, short protection and thermal
shutdown. TO-3 style. All units are prime. Spec sheets

SLIDE SWITCH ASSORTMENT
An outstanding bargain. Includes miniature and
standard sizes and multiposition units. All new first
quality, name brand switches. Try one pack and you'll
reorder more: SPECIAL — 12 for $1.20 (Assortment)

included. $2.50
* NOCOD's 5 * ADD 5% FOR SHIPPING
* SEND CHECK M.O. OR CHARGE CARD NO L * TX RES. ADD 5% STATE SALES TAX
+ PHONE ORDERS ACCEPTED ON 1 * FOREIGN ORDERS ADD 10% (EXCEPT CANADA)
VISA AND MASTERCHARGE ONLY c (20% AIRMAIL) U.S. FUNDS ONLY
(214) 278-3553 9:00 AM - 6:00 PM CST é * SORRY WE CANNOT SHIP INSURED TO MEXICO
* ORDERS OVER 1 LB. SHIPPED VIA UPS s PRICES SUBJECT T0O CHANGE WITHOUT NOTICE

7 WATT AUDIO AMP KIT

SMALL. SINOLE HYBRID IC AND
COMPONENTS FIT ON A 2" 2 3" PC
BOARD (INCLUDED). RUNS ON 12 VOC
GREAT FOR ANY PROJECT THAT NEEDS
AN INEXPENSIVE AMP. LESS THAN 3%
THD (@ 5 WATTS COMPATIBLE WITH

MU E 06

& DIGIT AUTO/VAN CLOCK

 LARGE ;" CHARACTERS (LED|

« QUARTZ XTAL TIMEBASE

= ALARM & SKOOZE OPTIONS

* NOISE FILTERING \)

* EASY T0 ASSEMBLE ‘te

LR L & o

= ORIELID & PLATID I'E hoARDS
COMPLETE KIT

12 voc $16.95

ULTRASONIC RELAY KIT
INVISIBLE BEAM WORKS LIKE A PHOTO

ELECTRIC EYE USE UP 10 25 FT APAR]
COMPLETE KIT. ALL PARTS

& FC BOARDS szl .so

& o861 AUVNNYP



¥ RADIO-ELECTRONICS

100 W CLASS A
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 low T.I.M. ste-
reo pre-amp.
Specifications:
+ Qutput power: 100W RMS into 8-ohm
125W RMS into 4-ohm

+ Frequency response; 10Hz - 100 KHz
« T.H.D.: less than 0.008%
« S/N ratio; better than 80dB

anut sens:tlwlty ;H\r‘mgs
= Power supply: == amp

TA-1000 KIT
$51.95

Power
transformer
$15.00 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 —36dB ~ +3dB.
Comes with a well-designed silk screen printed plas-
tic panel and has a selector switch to allow 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 electronic compon-
ents, PC bnard and front panel.

MARK IV KIT $31.50

DIGITAL AUTO
SECURITY SYSTEM

4 DIGITS
PERSONAL CODE!!
SPECIAL $19.95

= proximity triggere
+ voltage tngfgared
+ mechanically triggered
This alarm protects you and itselfl Entering pro-
tected area will set it off, sounding your car horn
or siren you add. Any change in voltage will also
trigger the alarm into action. If cables within pas-
senger compartment are cut, the unit protects itself
by sounding the alarm. 3-WAY PROTECTION!
All units factory assembled and tested — Not a kit!

SANWA
COMPACT — LIGHTWEIGHT — ULTRA SLIM
BATTERY CHECKER — LED TESTER
T-550 (w/o temp probe) $44.50
T-55THD (temp probe) $66.50
SPECIFICATIONS
Ranges
nc Vc[ta e: 150mV, 500mV, 1.5V,
5 50V, 250V, 1kV (All
2Dk v

:’
25kV *Using HV probe)
DC Current: 5 .«n Smﬁ 25mA,
250mA (500
AC Voltage: 15V 5[!tl'ur Jsk Q2 /V)
AC Current: 6mA, 6A (2V and
55mV drop)
Resistance: 10k2 100k
1MQ  5MR l[]max calbtn)

1002
10kQ 5I'.lk9 (mld scale)
10k2

Load Current: 30mA  3mA 300:\1#

Load Voltage: 3V 3V 3V

Decibels: —10 to+55dB

Batt Check: 0.9 to 1.5V (102 load)

LED Check: (Available)

Temperature: —50° to +100°C and 0° to +200°C
Probe not supplied with T-550)

Accuracy

DC Voltage: +2.5% f.s.d.

DC Current:

Batt Check: +2.5

AC Voltage/Power on 1.5V range: +-5% f.s.d.

AC Voltage/Power above 15V range: +3.5% f.5.d.

AC Current: £5% f.5.d.

Resistance/Temperature: +=3% of arc

Dimensions: 146 x 97 x 28mm thick

Weight: 240g . :

lnsﬁtrur%ent supplied with Batteries 1.5V (UM-3 or
X

Fuse & Spare: 500mA 250V
Temperature Prabe: (T-55THD only)

ENEW MARK 111
9 Steps 4 Colors

LED VU

Stereo level indicator kit with arc-shape display
panel!ll This Mark |11 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 Il in-
dicator is applicable to 1 watt - 200 watts amplifier
operating voltage is 3V - 9V DC 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

30W - 30W STEREO

HYBRID AMPLIFIER KIT

It works in 12V DC as well! Kit includes 1 PC SANYD

STK-043 stereo power amp. IC LM 1458 as pre amp,

all other electronic parts, PC Board, all control
pots and special heat
sink for hybrid. Power
transformer not in-
cluded. It produces ultra
hi-fi output up to 60
walts (30 watts per
channel) yet gives out
less than 0.1% total har-
monic distortion between
100Mz_and 10KHz.

BATTERY POWERED
FLUORESCENT LANTERN

MODEL 888 R FEATURES
+ Gircuitry: designed for operation by high
efficient, high power silicon transistor
which epable illumination maintain in a
standard level even the battery supply
drops to a certain low voltage.
* 9" 6W cool/daylight miniature fluores-
cent tube.
* B x 1.5V UM-1 (size D) dry cell battery.
« Easy sliding door for changing batteries
1050 EA” Stainless reflector with wide angle in-
$10. creasing lumination of the lantern.

COMPLETED UNIT — NOT A KIT!
OCL pre amp. & power stereo amp. with bass, mid-
dle, treble 3-way tone control. Fully assembled and
tested, ready to work. Total harmonic distortion less
than 0.5% at full power. Output maximum is 60
watts per channel at 8¢ Power supply is 24 - 36V
AC or DC. Complete unit. Assembled $49.50 ea.
Power transformer $ 8.50 ea.

A NEW LED ARRAY AND
DRIVER FOR
LEVEL METERS

This series covers a wide range of level indication
uses, output and input voltage, time related change
temperature, light measurement and sound level. The
problem of uneven brilliance often encountered with
LED arrangements as well as design problems caused
by using several units of varglng size are substan-
tially reduced. 12 LEDs in one
LED ARRAY

GL-112R3 Red, Red, Red $5.50

GL-112N3 Green, Yellow, Red  $6.50

GL-112M2 Green, Green, Red $6.50

GL-112G3 Green, Green, Green  $6.50

- ol
Sl T —
=

2.28" |!!'¢l.|’r‘l

LED DRIVERS

1R 2406G is an |.C. specially designed to drive. 12
LED. The number of LED is lineally illuminated ac-
cording to the control voltage input terminal 21.
Operating voltage is 8 12V D.C. $5.35 EACH

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

here on a one-acre lot; sound guality was

o CrE——

$16.50
FLASHER LED

Ur inue 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. ?

SW AUDIO AMP KIT
2 LM 380 with Volume Control
Power Suply 6 18V DC

ONLY $6.00 EACH

2 for $2.20
LCD CLOCK MODULE!
0.5” LCD 4 digits dwg}l =X lar controlled cir-
cuits = D.C. powered (1.5V battery) * 12 hr. or 24 hr.
dlsplay 24 hr. alarm set « 60 mm countdown timer
» On board dual back-up lights + Dual time zone dis-

play * Stop watch function.

MARK Il SOUND
ACTIVATED SWITCH KIT

A new designed circuit em-
ployed 2 1.C., a DPDT relay
with a led indicator. A con-
densor microphone comas
with the kit. The relay can
handle up to 200 watts con-
tact to allow to control most
things. Just click the finger,
the relay will close, the sec-
ond click will release it.
Sensitivity can be ad-

justed by an on board
trim-pot. Operating

voltage 9V D.C.

-1
$8.50 PER KIT

PROFESSIONAL

P EL METERS
A. 0-50UA
£ B. 0-30VDC
C. 0-50VDC
D. 0-3ADC .00 ea.
E. 0-100VDC 9.00 ea.
be——x——  A|| meters white face with black
Type MU-52E  scales, Plastic cover.

NIC1200 (12 hr) $24.50 EA.
NIC2400 (24 hr) $26.50 EA.
MINI-SIZED I.C. AM RADIO
Size smaller than a box of matches!

Receives all AM stations.
Batteries anc ear phones included.

Only $10.50

0.5” LED
ALARM CLOCK MODULE

ASSEMBLED! NOT A KIT!
Features: ® 4 digits 0.5” LED Displays ® 12 hours
real time format ® 24 hours alarm audio output
* 59 min. cuumdewn timer ® 10 min. snooze control.

R ONLY $7.00 EACH

-r‘ SPECIAL TRANSFORMER
FOR CLOCK

e
# ’C : :" $1.50 EACH

CIRCLE 6 ON FREE INFORMATION CARD

12 DC MINI RELAY

BV SPDT 2 AMP :
SPOT .
DPDT !
4PDT 3 AMP ;

LINEAR SLIDE POT

5002 SINGLE
Metal Case 3 Long S
2 FOR $1.20 [ i

CONDENSER MICROPHONE

Sub-Mini Size i
FET Transistor Built-in $2.50 each _é LS




FLUORESCENT LIGHT

DRIVER KIT
12V DC POWERED

Lights up 8 ~~15 Watt Fluo-
rescent Light Tubes, |deal
for camper, outdoor, auto or
boat. Kit includes high volt-
age coil, power transistor,
heat sink, all other electro-
nic parts and PC Board, light
tube not included!

With Case Only
$6.50 Per Kil

Faw ot

THE MOST ADVANCED
TIMEPIECE OF ITS KIND
IN THE WORLD!

LCD Quartz Alarm Chronograph with calendar and
dual time zone!! Watch is the same as Seiko but you
pay a lot more for the name!

* 24 hour alarm * Chronograph
counts up to 12 hrs., 59 mins.
58.9 sec. » Precision of chrono
up to 1/10 sec. indicated by
10 moving arrows!! « Lap time
(with chrono running uninter-
rupted) » Time displays by LCD
for hour, min., sec., day, date
of the week and AM/PM. -
Calendar gives out date-day
» Dual time zone for any two
cities of the world at your own
choice. + With light switch to
allow you to see the time in
the dark!

Reqular Price sss 50
One Year Full Warranty gpgcm

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut off when circuit is shorted
or over load 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 pes. Fisher PA
301 Hybrid IC all electronic Farts
with PC Board. Power supply
16V OC (not included). Power
band with (KF 1% -= 3dB). Volt-

Super Bu
; ’ age gain 33dB. 20Hz - 20KHz.

Only $18.50

SUPER 15 WATT

AUDIO AMP KIT

Uses STK-015 Hybrid Power Amp
Kit includes: STK-015 Hybrid IC, power supply with
power transformer, front Amp with tone control, all
electronic parts as well as PC Board. Less than
0.5% harmonic distortion at full power V2dB re-
sponse from 20-100,000 Hz.
This amplifier has QUAS] —
* Complimentary class B out-
¥ . put. Out ut max Is watt (10

j,&-i- ?za:{l 50 easn}h gL TN

AU-998

REGULATED DUAL

VOLTAGE SUPPLY KIT

=4 30V DC 800 MA adjustable, fully regulated
by Fairchild 78MG and 79MG voltage regulator |.C.
Kit includes all electro-

4 . nic parts, filter capaci-
X tors, 1.C., heat sinks
4l and P.C. board.

Ay

$12.50 PER KIT

3 AA size fast charge (4 hours)
NI-CD by Sanyo. All brand new
and fresh 450 mah per cell. ™\
Limited supply. $5.40 PER PAK

-—

! s

BECKMAN FET
LIQUID CRYSTAL DISPLAY

Overall size 2" x 1.2" 0-5" characters
reflective type.

ANY SOUND DECISIONS!
Solid state sound indicator operating
voltage 6V DC 30zA. Small size ap-
) proximately ¥a”x1%4",
/ Model EB2120 (Slow Pulse)
ode ow Pulse)
SISO EACH N, el £B2136 (Fast Pulse
Ci Slow putse
ELECTRET CONDENSER
MICROPHONE W TIE-CLIP
Sensitivity: 65dB + 3dB (At 1KHz)
- |mpedance: 600 OHM Freq. Response:
Material: Aluminum 50 15,000 Hz
Cord: 10 ft. Length  $19.50 EACH
ELECTRONIC ALARM SIREN
COMPLETE UNIT
Ideal for use as an Alarm Unit
or hookup to your car back-up to
make a reverse indicator. Light
Output up to 130d8B. Voltage sup-
$7.50 plys 12V
Sub Mini Size
PANEL METER
4 500 UA
ONLY $1.60 ea.
#TRANSFORMERS
\ ALL 117 VOLT INPUT
< sV 4 AMP $8.50 EA.
36V CT 3 AMP §10.50 EA.
48V CT 3 AMP $10.50 EA.
24V CT 3 AMP $10.50 EA.
24V CT 0.8 AMP $2.50 EA.
12V.CT 0.5 AMP $2.50 EA,
12V.CT 120 MA $1.80 EA.
AC POWER SUPPLY
Wall Type Transformer
Dutput 200 MA
Output 100 MA
Output 120 MA
Output 100 MA

12V AC

16V CT AC
6V DC

12V DC

$2.75 EA.
$2.10 EA.
$1.90 EA.
$1.90 EA.

Model 737-01 — for clock 4 digits with 88 ‘88
PM, alarm, snooze, colen indicators.
Model 739-04 — for panel meter 4 73701
digits. P
Model 738-03 — for panel meter 3%: '8.8:88
digits with = sign and over range = o,
indicator, —
All displays include zeber connectors fiz¢ BB E;!
and front bezel. With data sheets. MASLARSY
Your choice — any model S$7.50 EACH ———
POWER SUPPLY KIT
0-30V D.C. REGULATED
Uses UAT23 and ZN3055 Fower X
TR output can be adjusted from e
0-30V, 2 AMP. Complete with PC -
board and all electronic parts. :
Transformer for Power Supply, 0-30 Power Supply
2 AMP 24V % 2 $8.50 $10.50 each
1.C. TEST CLIPS

Same as the E-Z clips

With 207 Long Leads 21 c‘.&
In Black and Red Colors per pair

SOUND GENERATOR I.C.
Creates almost any type of sound — gun shot, ex-
plosion, train, car crash, star war, birds, organ ext.
A built-in audio amplifier provides high level output,
Operates from one 9V battery, 28 pin
dip; we supply the datas. §2.90 EACH m

ULTRASONIC
1"‘?1 SWITCH KIT

®e &

Kit includes the Ultra Sonic Transducers, 2 PC Boards
for transmitter and receiver. All 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. $15.50

HICKOK LX303

DIGITAL LCD MULTIMETER
= 3% digits display * 200 hours 9V
battery life + Auto zero; polarity;
overrange indication, = 100MV DC
F.S. sensitivity = 19 ranges and
functions + D.C. volt: 0.1 MV fo
1000V + A.C. volt: 0.1 V to 600 V
* Resistance: 0.1 to 20 M2 - D.C
current: 0.01 A to 100 MA

OUR PRICE §71.45

COMPLETE TIME MODULE

0.3" digits LCD Clock Module with month
and date, hour, minute and seconds. As
well as stop watch function!! Battery
and back up light is with the module.
Size of the module is 1" dia. Ideal for
use in auto panel, computer, instrument
and many others! $8.95 EACH

SOUND ACTIVATED SWITCH

All paris completed on a PC Board
SCR will turn on relay, buzzer or
trigger other circuit for 2 - 10 sec.
(adjustable). Ideal for use as door
alarm, sound controlled toys and
many other projects. Supply vollage
$1.75ea. 45V 9V D.C. 2 for $3.00

PUSH-BUTTON SWITCH

N/Open Contact
»@ Color: Red, Whéte.1B|i]Lt||a. Green, Black

N/Close also Available
50¢ each
LARGE QTY. AVAILABLE

HEAVY DUTY

CLIP LEADS
‘\) 10 pairs — 5 colors Alligator clips on a
2" long lead. Ideal for any testing.

$2.20/pack

FM WIRELESS MIC KIT

It Is not a pack of cigarettes. It is a
new FM wireless mic kit! New de-
sign PC board fits into a plastic
cigarette box (case included). Uses
a condensor microphone to allow you
to have a better response in sound
pick-up. Transmits up to 350 ft.!
With an LED indicator to signal the
unit is on #FMM2 KIT FORM $7.95

\\VI/ FORMULA INTERNATIONAL INC.

ELECTRONIC SWITC L KIT

CONDENSER TYPE

Touch On Touch Off

uses 7473 1.C. and
12V relay

$5.50 each

1 WATT AUDIO AMPﬁ

All parls are pre-assembled on a :

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. design that gives a
frequency response from OHz — 100KHz ==0.5dB!
Added features |ike 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 - 5/N ratio: bet-

ter than 70dB - Sensitivity: Phono 2MV 47K/Aux.

1lZ|UP|I!\.|r 100K « Output level: 1.3V » Max, output: 15V
* Tone control: bass =10dB @ 50Hz/treble =10dB

@ 15Hz + Power supply: =24 D.C. @ 0.5A

Kit comes with regulated power supply, all you need

Is a 48V C.T. transformer @ 0.5A, BB

OMNLY $44.50 -

X'former

SOLID STATE
ELECTRONIC BUZZER

Mini size 17 x %" x 3"
Supply voltage 1.5V - 12V
|deal for Alarm or Tone Indicator

1/80

smPPmc AND HANDLING CHARGES Send $1.00
linger 339,00 purthase .I.Q..L_iﬂ.ﬂ..n._i_us_' Fnr Detaned

tvh. T 10%

inimum Order $10.00/Call. Aesigenis Ad ®s Tax
‘ Phone Orders Accapted on Visa or MC ONLY, NO C.0.D./Store Haours 10-7 Mon. thru Sat.
12603 CRENSHAW BLVD., NANTHOHHE CA 90250

PHONE: (213) §73-1921

CIRCLE 7 ON FREE INFORMATION CARD
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& RADIO-ELECTRONICS

il T
2 T Bet The Only Name You Need To Know

NEW
FROM

PTS

HIGH CURRENT
POWER SUPPLIES

DG-5 Regulated Voltage

Control Center/Digital Voltmeter.
Same high current features

as DG-2 plus four independent,
variable DC supply voltages.
Includes 200V voltmeter for
internal and external

voltage measurement.

DG-2 Regulated Digital
Power Supply/Digital
Voltmeter.

Single source regulated
high current supply with
200V voltmeter for
internal and external
voltage measurement.

MSP-501 Regulated
Microprocessor Power Supply.
Supply preset to 5 VDC. Adjustable
from 4.5 VDC-6.0 VDC. 5 amp.

;]]'8
.? PTS ELECTRONICS, INC.

| 2L

P.O. BOX 272, BLOOMINGTON, IN 47402
See the Yellow Pages for the PTS stocking distributor or Tuner/Module Servicenter nearest you.

CIRCLE 61 ON FREE INFORMATION CARD

POTTER BRUMFIELD
4 PDT RELAYS
® 14 pin style
® 3 amp contacts
® Mvildc or
o 12viac
coil
$1.25 each
spocify coil voltage
LARGE QUANTITIES AVAILABLE

LINEAR SLIDE POTS

*appenn 144 inchieng
* 1 2/8)wch sige
® 100 o 200

50¢ sach SPECIFY VALUE

10 MEG POTS
sStandard % Watt Size
«h" Long Shaft

4" Dia
25 For $5.00 4 For $1.00

ELECTRONIC SIREN

MODULE  s750Esch
12 15 voe 400 - T50 ma
warbhe sound @ 110 95
wweepmg 1000 - 2300 oy
Wil e Ped 8 ohm spks
217200 174" high

HEAT SINK DRILLED FOR
TWO TO-3 TRANSISTORS

Approx.
Pt

SPECIAL PRICE $1.50 each

?»L&UE‘I‘? SLIDE POTS
e ”_:"_._ o T5s Each

®3-1/2inchiong @ 2-174 inch yisde

COMPUTER GRADE
CAPACITORS
Al Brand Mew

® 3000 mig 15 vic
365200

® 5,000 mld 75 vac
3 xd1/47 52,00

® 1,000 mid 150 vic
212k 5208

& 1,700 mid 150 vdc
FRArr TR T ]

® 100, 000 mid 6 vdc
152704304 5200

10HM 175 WATT
WIREWOUND RESISTOR

ﬁ $1.750ach E

83" long. 1-1/8" dia.

HOUSE MARKED

DARLINGTON

TRANSISTOR

16 Amps 80 Voits o

150 Waits

Similar to: MJ4030 PNP. 51,50
MO NPN  sach

Specily NPN or PNP.

SPECIFY 5 AMPS 65 WATTS ¢
JPN B0 VOLTS

/ SIMILAR T0
PNF. TIF 21NN

TP 126 PHP
75¢ each " {00

ROTRON 3 BLADE
COOLING FANS

* wted oot fuly lesten

15tors1.00 ——F— o115 va 4 watty
12 g TANTALUM s /8men
BYOLTS CAPACITORS Isa.oo‘uch
ALL ELECTRONICS CORP.

SEND FOR OUR FREE FLIER

905 5. Vermont Ave.
Los Angeles. CA 90006
(213) 380-8000
Slore & Worehouse Hours

9 AM - 5 PM
Monday thru Friday

= Quontities Limited

= Min Crder $10.00

= Add $1.50 Shipping LISA

= Colif Res. Add 6%

+ Same Day Shipping wihn
Cert. Check or M/O

YOU Radio Electroncs
DESERVE
IT!

GET IT
EVERY MONTH!

Come on, treat yourself—and save money, too. Subscribe to Radio-Electronics today, and
make sure you get all of the most interesting, most exciting and authoritative electronics
reporting in any magazine, month after month. Don't miss a single one of the upcoming
issues jam-packed with new-equipment test reports, projects to build, servicing ideas, and
news of solid state, computers, hi-fi, hobbies and everything electronic. Save money, too—as
much as $11 off the newsstand price when you subscribe to Radio-Electronics. Come on, you
deserve it—check off the money-saving offer you prefer on the handy coupon, and start
enjoying Radio-Electronics every month.

TV ADG-ON CADGETS
B By rally wrk T

SATELLITE TV RECEFTION
[T T
2o et e

AC POLARITY CHECKER
o gt g

CIRCLE 29 ON FREE INFORMATION CARD

I---------------------------------- dl
g Get The Authority—Every Month 4080 51
E
: Name (Please print) 2 :
i Address s 1
: City State Zip Code §=
o
| Indicate the offer you prefer: [] Payment enciosed (send one extra issue) §I
| 1 Yoar—12 issues ONLY $9.98 sl
B D3 (Yo save $5.00 off newsstand price) QI &l me =
1 [J2 Years—24 issues ONLY $19.00 [] Check here if you are extending or renewing your & i
(Save More! $11.00 off newsstand price.) subscription. 8
| Extra Shipping: Canada $3.00 per year, all other countries $5.00 per year. =l
] Mail to: Radio-Electronics |
[ | SUBSCRIPTION DEPT., P.O. BOX 2520 BOULDER, COLO. 80322 |
I "TYT I I rr r I i rrrY GTNTYTTITIr

TO MAGAZINE
RETAILERS:

Radio-Electronics Magazine
is pleased to announce its
““Retail Display Allowance
Plan’ available to retailers in-
terested in earning a display
allowance on Radio-Electron-
ics Magazine. To obtain de-
tails and a copy of the formal
contract, please write to the
Marketing Department, Kable
News Company,
Third Avenue, New York, New
York 10017, our national dis-
tributor, who will act as admin-
istrator of our plan. Under our
Retail Display Allowance Plan,
in consideration for fulfilling
conditions of the agreement,
you will be entitled to receive a
display allowance. This plan
become effective for all
issues you receive subsequent
to written acceptance-on our
behalf of your application.

will

lnet; » 77T
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Z8001 $195.00
28002

16 Bit CPU with sagmenied address space
fo 8 Megabytes

16 Bit CPU with non mented address
space lo 64K bytes.

Z8000DB $1500.00 A complete single board Z8000

microcompuler system. Contains the

ZB002 microprocessor, 16K words of

dynamic RAM, 2K word monitor PROM

dual senal interfaces, four counter/limars

and 32 programmable parallel 1/0 ines

All Products Stocked in Depth
Largest Zilog Inventory

$150.00

ZBO-CPU 25MHr § 9.95
ZBOA-CPU 40MH:r 1195
ZBO-PIO 25 MHz
ZBOA-PIO 4.0 MHz
ZB0-CTC 2.5 MHz
ZBOA-CTC 4.0 MHz

ZB0-DMA
ZBOA-DMA

ZB0-510/0
ZBOA-SIO/0

ZB0-S10/1
ZBOA-SI0/1

ZB0-510/2
ZBOA-510/2

MOS MEMORIES

MOS Static RAM's

2.5 MHz
4.0 MHz

2.5 MHz
4.0 MHz

2.5 MHz
4.0 MHz

25MHz
4.0 MH

METAL POWER TRANSISTORS

Homotaxial — Best Quality
2N3054 .65 60V NPN
2N3055 .69 7oV NPN
2N3442 1.50 160V NPN
2N3771 1.95 50V NPN
2N3772 1.95 100V NPN
2N3773 2.50 160V NPN

Universal SCR

c106D .34 400V 5.0 AMP

MICROPROCESSOR
CHIP SETS

Part No.

6800
6802

TO-66
TO-3
TO-3
TO-3
TO-3
TO-3

Part No,
21m

1K {256 x 4) 350ns 22 PIN
2102LFPC

1K (1K x 1) Low Power 350ns 16 PIN
Z2102LHPC

1K (1K x 1) Low Power

Hegh Pardormance 250ns 16 PIN
2102-1PC

1K (1K x 1) 450ns 16 PIN

2102-2PC

1K (1K x 1) B50ns 16 PIN

P2111-25

1K (256 x 4) 250ns 18 PIN

P2112-35

1K (256 x 4) 350ns 18 PIN

MOS Dynamic RAM's
416-5

16K (16K x 1) 300ns 16 PIN
TMS4060-30

4K (4K x 1) 300ns 22 PIN
TMS4060-20

4K (4K x 1) 200ns 22 PIN

UART's

Part No.

80B0A
8085

Part No.
6502

6504
6505

Price

$6.95
11.95

Price

$5.95
1295

Price
§9.95

9.95
9.95

8212
8214
8216
8224
8226
8228
8238
8251
8253
B255
B257
8259

3.45
3.95
3.25
2.95
2.25
3.98
4.75
5.75
14.95
5.75
10.95
14.95

6810
6820
6821
6850
6852

3.95
3.95
3.95
4.25
3.95

6520 TO-220
6522
6532

6551

6.95
9.95
13.95
13.95

EPROM’S

c2708

1K x8 450ns

TMS2716

16K (2K x B) 450 ns

(3 power supplies) T.I. Version
C2716/TMS2516

16K (2K x 8) 450 ns
(Single 5V supply — Intel version)

1802LE
1824LE
1852LE
1853LE

1854LE
1856LE
1858LE
1859LE

AY5-1013A

0 lo 40K BAUD 40 PIN

AY3-1015

0'to 30K BAUD 40 PIN  Sngie 5V supoly

1K CMOS RAM

Special of the Month
4K STATIC RAM

2114L Low Power $4.95
4K (1024 x 4) 300ns

LINEAR I.C.’s

LM741CN-8
LM74TCN-14
LM748CN-8
TEAB10DAS
LM1458N-8
LM3403N-14
LM3500MN
LM4136N-14

5101
1K (256 x 4) £50ns 22 PIN Low Power

4K CMOS RAM
P4315-45L 4K (4K x 1) 450ns-18 PIN

SHIFT REGISTERS
3341PC FIFO 700 KHz
JJMIAPC FIFD 1 MHz
3342PC 64 Bil Shilt Ragister
3347PC 80 Bit Shilt Register

ECL RAM

10410ADC/HM2106
256 x 1 Bit Fully Decoded 15ns 16 PIN

LM324N
LM33aN
LM348N-14
LM555N-8
LMS556N-14
LM723CN-14
LM725CN-8
LM738CN-14

1980 IC MASTER
JUST RELEASED  over 2700 PAGES

Complete ‘ntegrated circuit data selector. Master guide 10 the latest
IC/s g : s and circuits, 45.000
device typas ksted. 5,000 new device lypes added. Complete new
section on MPU boards & Systems 369 95

Free Quarterly Updates

SOUND & MUSIC
GENERATOR I.C.

Creates almos! any type of sound. from music to
gunshots and explosions High level op amp
outpul. 28 pin DIP. Operates from one 8V battery
With data

“Lowest Price Offered %

Special 195

MICROCOMPUTER BOARDS

L.E.D. LAMPS
LED209 T-1.3 mm Red
LED211 T-1 3 mm Green
LED212 T-1'3 mm Yelow

‘l‘ Rockwell International
AIME5 $375.

NEC MICROCOMPUTERS
TKBOA §299.00

Based on the BOBOA the board has bolh 1K
RAM and 1K electrically etasable PROM
expandable 1o 4K x 8 and 8K x B on board
Complete with keypad with 25 real keys and
B bnght 500 digils for display

LED220 124 5 mm Red

LED222 12, 5 mm Green

LED224 134 5 mm Yellow
DISPLAYS

Common Cathode
Common Cathode
{high bnghtness)
Commaon Cathode
Common Anode
Commeon Anode
{high brghiness)
Common Cathoda
Lhigh brightness)
Common Cathode
Commaon Anode
Common Anode

As a learning aid AIMES gives you an
assembled, tested and warranted R6502
based microcomputer system with a full sized
keyboard, an alphanumenc 20 character
display and uniguely, an alphanumernc

20 column thermal printer An on board
Advanced Interface Manitor program
provides extensive control and program
deve'opment lunctions. 1K RAM

E Synertek SYM-1 $239.00

Fully assembled, tested, documented and expandable Pgweriul 6502 B-oit

Low Profile Sockets microprocessor. 6-0igil hax LED display. KIM-1 hardware compatibility L g%
5V requl
Lowest prices anywhare for the St I DY owt (B sons 630
highest guality, an unbeatable combination, |
Cwer one million preces in stock \_{'; 5 X i ; ISOLATORS
Contacts  Price  Contacts  Price Texas Instruments TM990/189 $333.00 Dual Oplo Isolator
UNIVERSITY MODULE Ouad Oplo isolator
8 PIN .08 22 PIN 22 A complate learning aid that in conjunction with the Tutorial Text offers Dual Opta tsclator
14 PiN 12 24 PIN .24 hands on exp @ with essors, |/0. memory and assembly Opto Coupler
16 PIN 14 28 PIN .28 langdage programming. Offers advanced leatures such as 45 key gﬂ:b ‘I:O:::G'
¥ R 0 Isolator
18 PIN 18 40 PIN .40 alphanumenc keyboard, a powerful instruchion sat, multiply and drnde i
20 PIN .20

SN76477N (.600" centers) FND357 375
FND367 260

B2

SN76477NF (400 centers)

New small package FND5S00 500

FND507 500
FND560 500

FNDSE7 500

Mmoo
Boa

@

1500V
1500V

vectored interrupts. singie bit 110 manipulation parallel 1/0 ana Opio Isolator
7 addressing modes Opto Isolator

2zhiagRal

P.0. BOX 1035 FRAMINGHAM, MASSACHUSETTS 01701

MINIMUM ORDER 510.00 « ADD 5200 TO
COVER POSTAGE & HANDLING

Foreign customers please remil payment on
an international bank draft or international
postal money order in American dollars

Over-the-counter sales.

12 Mercer Rd.. Natick. Mass 01780
Behind Zayres on Rte. 9

Telephone Orders & Enquines (617) 87

IN CANADA

5651 FERRIER ST BAXTER CENTRE I070 KINGSWAY

VANCOUVER. B.C

4800 DUFFERIN ST

MONTREAL, QUEBEC
H4P 2KS
Tel: (514) 731-7401

DOWNSVIEW. ONTARIO
M3H 559
Tel. (416) 661-1115

1050 BAXTER RDAD
OTTAWA. ONTARIO
K2C 3P2

Tel. (613) 820-9471

VSR 5J7
Tel. (604) 438-3321

CIRCLE 20 ON FREE INFORMATION CARD

master charge

U

8 086l AHVNNYF

0861 AHVINVI

_——
o
-




RADIO-ELECTRONICS

g

COMPARE THESE PRICES! ADVERTISING INDEX = National Technical Schools (NTS)... 28-31
26,27 N 5 71,76
RADIO-ELECTRONICS does not assume i O Macki ; 3
any responsibility for errors that may IO 650 &Koo 24
appear in the index below. - Olson EJCtronles.......... oo icuseurssiasasisnss 82
COMPONENTS INC. B | Frcc information Number ~ Page  ®  OMOectronc .o 36
56 PAI y
30 .90 AIA 23
et ATY Resenrch..- i 61 PTS Electromics .. iiiiinank 98
OFFERS YOU: 57 AP Products, Inc 3y -~ Facoms 50
20 Active Electronics SOt =0 Fasariee 18
1 = 1
*MONEY SAVING DISCOUNT PRICES Jhs o Bk S 38 Poly Paks 86
— Yance IBCITOMICS ........ocvnnnannsasnsassnssnncs
*HARD TO GET COMPONENTS i 54 Popular Component 102
5 Advanced Comp F 87
*TOP SELECTION OF FIRST QUALITY 29 AIERCCtroRics ot i drm gai A2 Qene &
POPULAR COMPONENTS : ! RCA 22:23
13 American Antenna...........c.ccoccouenne Cov. 4
*ALL COMPONENTS GUARANTEED 53 B &K Precision Dynscan Gorp D5 NG RadioSkack £
TO BE FACTORY PERFECT - 31 Ramsey Electronics............cccocovvininnins 101
M 32 Babylon Electronics.............c.ccocoviveenna. 90
(MONEY BACK GUARANTEE) L Bagnall Electronics......................c..... 5 S dadairics 4
W, 13
g‘,‘;,ﬂsm $420 — Karel Barta 81 s S
TR16028 3.90 — Sabtroni 15,17
Al aial gie — Bullet Electronics ........c..cooocucieneecuannnenae 95 :
: 2 Schober Organ 70
IE}_E%HMEH:%TIGLSR Ees e — Burdex Security.....cc.ocieismiisnivssinacns 81 ®
5 epertory Dialet e ! 24 Solid State Sales 94
,ﬂ i?’.:,..?? mﬁmn Ml e 42 CFR ASS0OCIates .............cciiovensiviinnions 100 < R : 5
GENERATOR — pacecoast Research............................
" ka-z?a"'r'ss Eﬂf{fﬁﬂgﬁ'},ﬁm [neerotiondr csa) 850 — Calvert Electronics ... 92 @ S B %0
ACSZIE  Keybourd Encoder 210 ) o & prague Products..........cccvininioninrens
B080/8035/8085 SUPPORT CHIPS —_ Surplus Center............ccoeiiiiinineivninns 94
H%’@mﬂzcmg-eu :g‘hll;ngll:‘lcé'u‘p!mtlsumr ‘; 5: 35 Chaney Electronics...........cccoeeervevennnnnns 94 e e B
UPD8035 s.'?"‘g'u cn:: 8-8it llma?or:nulllcr ey 18.95 18 Ch lock 2% 43 Tek-El Corp. 100
UPDB155C 2048 Bit Static MOS RAM with |/0 Ports & Timer 1895 2
UPB8212C  B-BHUDPorl . 3.95 L } 52 Texas Tuner Service..............c.cecerenriuene 18
5;%12& -:n?a I:Wmfﬂmm o gg — CIE—Cleveland Institute of Electronics
UPBBIZE  Ciock Genersior & ives lor SOEOA Processar 2.85 18-21 12 Tri-Star. 100
UPB8226C 4-Bit Parallel Bidirectional Bus Driver . 325
EEE.E% mg;;':: otttk s T jvee ] — Command Productions ...............ccccoeuee. 82 41 Vector 70
4, 1 xpander for Single Chi icrocompuler
UPDGSTE | Pus Commioai s s 380 - Computer Professionals’ Book Club— 21 Wersi Electroni 73
UeDRS3C  Frog,iervelTner . i McGraw Hill Book Club D.........67 )
usazsﬂs og Controller 16.95 Zemco B R et B, L
Ui rog. Interrupt Controfler 14.90 33 Concord—Computer Components.
MICROPROCESSOR CHIPS =
UPO780C(280) 8- sn N-Channel Micreprocessar-80 compatile 13.50 11 Continental Specialties....................
UPOTBOC-1(ZB0W) B-Bit N-Channel Microprocessor-Z80 compatible (4MHr) 1595
CONTROLLER CHIPS — Dage Scientific 82
S B i 2 .
FD17918 Ou:‘t Density hngﬂnsk Controfler (IBM compatible) 59.85 49 Delta Electronics..........c.ccccoooivivnnes 90
CATS027 CRT Controllar 39.95
UPD3720 Floppy Disk Controfler 3995 44 Del il 92
RAMS B 4 it 3
UrSEIoTALE 1og B ot S wos o wrssprtes S f [ el 3 | |
i with comman i eSS Digital R h C tion—DRC. 100
L L T il el (oo MOVING? | 1
R S B m, . 47 Electronic Book Club—Tab Books....... 27 [ |
li'r:%m%‘r?: £ fn§4ln?;|:gmf Static CMOS aAM ‘lgg Electronic Devel t Lab 92 i | |
R T e el a1 = SRR = BOGE [lSe & |
%1} Bit Dynamic 3 2
BAUD RATE GENERATORS — Electronic Measurements Corp.-EMC . 78 single copy of I 1
SOMEDS  Dui Bace Rat Conerter 1550 34 Fluke 6-7 Radio-Elec- | I
BR1S41L Dual Bavd Rate Generator 9.80 s
— Fordham Radio Supply...........ccc.cooeeo.. 93 tronics. Give | |
PROM ATTACH
C271BTMS2516 UV Pram 4475 i = et R 96.97 us: | |
lmn GE m n aner o .
snsm HchmmT?sMn Generator 365 o | LABEL |
ASTRO 59 Fuji-Sy 91 X | |
v et
QL A echeonos ectives 2 36 GOdBOUE EICATONIES ..o gal| Sl wWeeksno=) AL |
SG3524MiJ  Switching Regulator Converter 540 1l Grautham Celloge!of Englosering 75 tice | |
TD ORDER: Specify part number, name, price & guantity. - | I
Check or mcne? order must accompany order. Add $1.75 for 5.100,50 Heath.............cooooeiiniianniaiiniie 25,3575 Your old ad- | |
postage & handling. New York State residents add 7% sales tax. N :
Fo{elnnl Custto?'lers Payment must be in U.S. Eolk‘us by inter- 55 Hickok 69 dress and zip l |
2:Is'.;:r::u rﬁoi:ﬂ;}ﬁger order or cashier's check. Add 20% for 51 Hitachi-Denshi .. code : :
38 Hobby World 33 '
FHEE WITH EACH ORDER. WE WELCOME sl | I
INQUIRIES FROM MANUFACTURERS, = Information Unlimited 82 Your new ad- | |
GIFT DISTRIBUTORS, & INSTITUTIONS. 29 International Crystal Mfg. Co. ........... 77 | dress and zip | |
NOC.0.D., MINIMUM ORDER $10.00. code ! |
— JS & A 1
(PRICES GOOD THRU JANUARY 15, 1980) 22-23  Jameco Electronics.........coovvcerironeeee 84-85
10 Jan Crystal 94 name (please print)
Order Today from: = Lakeside Industries 82 L =3 et A
POPULAR COMPONENTS INC. 39 MoKay DYmek .o i [ty
1145 WALT WHITMAN RD. 19 Mesh Gl Spicode
P.0. BOX 866 DEPT. RE10 46 Miero Mart 86
Mall to: Radlo-Electronics
MEL‘”LLE‘ N.Y. 11747 —_ National Radio Institute (NRI)—Div. of SUBSCRIPTION DEPT., P.O. BOX 2520,
McGraw Hill 8-11 BOULDER, COLO. 80322
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HITACHI OSCILLOSCOPES

Single and dual trace, 15 and 30 MHz. All four high sensitivity 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 1mV/division (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 four scope models, and
X10 sweep magnification. And, both 30 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.
Suggested list price of our top line V-302 dual trace 30 MHz is only
$945.00. The other models comparably less. Check our scopes before
you decide.

AL GND OC

HPLJ'T

W

TION
VOLTS/DIY VARIABLE “:CL&“ o

it

@ \r/\. -

Hitachi..The measure
of quality.

B V-302 30 MHz Dual Trace = $945.00
® V-301 30 MHz Single Trace $745.00
W V-152 15 MHz Dual Trace  $695.00
W V-151 15 MHz Single Trace $545.00

HITACHI

Hitachi Denshi America,Ltd.

For more information, contact

Hitachi Denshi America, Ltd.,

175 Crossways Park West, Woodbury, N.Y. 11797
(516) 921-7200.

g
POSITION  VARIABLE m '“-.,“:

sensitive to

your Input.
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In one year our 40 antenna
has become the largest selling
CB antenna in the world!

1. I's the most 2. It's made
expensive...

2 590 i
L suggestedretail |}

And when you
pay more,

you expect more!

MORE PERFORMANCE:
The K40 is guaranteed to

transmit further or receive

clearer than any antenna it

replaces. We know it will.

We've tested it with 771

CB'ers just like you for one

year.

MORE FLEXIBILITY:
You can fit your K40 to any
mounting surface. It will fit
any vehicle you'll ever own!
Thatincludes choppers, dune
buggies, gutters, mirrer
mounts, luggage racks, trunks,
hatchbacks, through roofs,
semis, pick ups and RV's.

MORE QUALITY:
It's not imported. It's not
made in Taiwan, Korea or
Japan. It's American made in
an American town. It's made
with better materials that
cost more and by profession-
al people we pay more. And
we designed it right
here in the U.S.A.

*Including option-
al mounts at extra
cost.

L N Thi.
Antenna
is so

DYNAMITE |

you receive a ...

3. It's proven best!

...Here’s what the leading CB
publications said.

CB TIMES: " . . it's not often that a product bursts onto the mar-
ket scene, dominates and improves CB'ing for everyone. American
Antenna and the K40 are doing it—repeated tests showed the K40
could out-perform the major competitive brands.”
RADIO-ELECTRONICS: "The results of our tests showed
that, in three different positions of the monitoring receiver, the
model K40 equaled or out-performed the competitive antenna.
Apparently, American Antenna’s adverfising is not merely Madison
Avenue showmanship.”

PERSONAL COMMUNICATIONS: " . . an impressive
95% of the ftrials, the K40 out-performed the existing mobile anten-
nas. We had to try one for ourselves.

“ . .in every case, the K40 either equaled or out-performed its
competitor.

“No ifs, ands, or buts! The K40 Antenna from American Antenna would have to
be just about the best antenna around.

000000

ELGIN, IL60120

CB MAGAZINE: “Infroduced in October, 1977, the K40 quickly became the
top seller and in mid 1978, became the number one selling antenna in the nation.”

... Here’s what CB’ers all
across the country said.

ANTENNA SPECIALISTS: “ . . truck driver and CB'er for
10 years ... 50% further than my M410 ‘Big Momma'."
—J.H. Collett, 207 McFee, Bastrop, LA
AVANTI: "“I'm an electronic technician with a Second Class
FCC license . . . | was able to transmit 70% further and tune
the SWR 75% lower than my Avanti.”
—H.R. Castro, VAB, Monserrante D-67, Salinas, Puerto Rico

PAL: “ . . 20% better in transmission and
reception than my 5/8 wave Pal Firestik."

—John A. Blum, Box 446, Zellenolple, PA
SHAKESPEARE: ". . . I've been a CB'er for
three years and the K40 is the best I've ever
had. Better in reception and fransmission than
my Shakespeare.”

—H. Bachert, Jr., 15 King Rd., Park Ridge, NJ
HUSTLER: “‘Compared to my Hustler XBLT-
4, the K40 can consistently transmit 40%
further and the reception was better. The K40 is
the perfect way to complete a CB system.”
—Jerome R. Brown, 7800 S. Linder, Burbank, IL

(SPECIAL NOTE)

IF YOU’'RE A
BEGINNER:

LCOPYRIGHT AMERICAN ANTENNA 1979

++. Sold exclusively by @American K30 Dealers throughout the U.S. & Canada.
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