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THE NEW DIGITAL

% T

When you're shopping for digitals, be sure to
check out these Triplett Digital Muitimeters.
They re loaded with extras that extend multimeter
lite and make your job a lot easier and safer.

MODEL 3400 . . . Hand size, 3% digit with handy
single range switch. Six functions with 24 ranges
inclucing Hi/Lo Power Ohms, auto-zero and auto-
polaricy. Overload protectedto 600V on all ranges.
Battery life is 200 hours min. Low battery indica-
tor with 50 hours to spare. Price is now only $125.

MODEL 3400
Now ondy $125

MODEL 3410 . . . All the features of the Model
MODEL 3410 3400 plus 1000 Volt AC/DC range and overioad
Only $140 protection up to 600V on current ranges and up
to 1000V on ohms or voltage ranges without fuse
blow. Typical battery life of 500 hours. Price is
only $140.

MODEL 4000 . . . Bench type, overload protected
with multiple fusing to 1000V on all ranges, RF
shieldad, auto-zero and auto-polarity. Six func-
tions with 32 ranges, Hi/Lo Power Ohms and 3%
digit, .43” easy-read LED display. Single range
selection and pushbutton function selector. Price
is only $235. (Battery version Model 4100)

MODEL 4000 MODEL 4200 . . . All the features of the Model
Only $235 4000 plus a true RMS converter that computes
the root-mean-square level of a complex AC input
signal and displays the digital equivalent. Price is
only $270. (Battery version Mcdel 4300)

MODELS 4100 & 4300 (not shown) . . . Ni-Cad re-
chargeable battery versions of Models 4000 &
4200. Price of Model 4100 is $290 . . . Model
4300 s $325.

Triplett’'s over 75 years experience is evident in
the engineering firsts included in these digital test-
ers. For a free, no-obligation demonstration, con-
tact your Triplett Distributor, Mod-Center or Rep-

MODEL 4200 ; : : :
. Tripl , Bluffton, Oh
Only $270 ;essgqt_la.tlve riplett Corporation uffton 0
o m
¥ Ao} T p T T
- : Triplett performance...a tough act to follow R l LE
()
eﬁ;' 2

Telephone (419) 358-5015 « TWX: 810-490-2400
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Sabtronics.
An entire range of low-cost,
top-quality instruments.

A. 2010A — $84.00*, B. 2015A — $99.00*, C. 8610A — $99.00*, D. 5020A — $115.00%,
E. 8000B — $199.00**, F. 2035A — $79.00*, G. 2037A — $99.95*

IN CANADA CONTACT: Kumer & Co., Ontario Canada

Sabtronics revolutionized the
market with the first low-cost,
high-performance Digital
Multimeter. Now we have an entire
range of outstanding instruments in
areasonable range of prices. Infact,
nobody can beat us in our
price/performance ratio. And we
can sell at a low price for some very
good reasons. Our engineers design
high performance products to be
built at alow cost. And we refuse to
stick on high mark ups. Plus we
make sure your price stays low by
selling directly to you. Because we
sell so many instruments, we don’t
have to charge a high pnce.
Naturally, we also offer all the
helpfui accessones you might want.
And all our products are under
warranty for good quality and high
performance. In addition, you get
from us the same quality aftersale
service as any high prniced
instrument manufacturer. With
Sabtronics instruments available,
there’s no need for you to spend a lot
of money to do highly accurate
testing and measuring.
2010A 3% Digit LED DMM
2015A 3% Digit LCD DMM
8610A 600 MHz 8-Digit Frequency Counter

8110A 100 MHz 8-Digit Frequency Counter

5020A 0.2 to 200 KHz Function Generator
8000B 1 GHz 9-Digit Frequency Counter

8610B 600 MHz 9-Digit Frequency Counter
2035A 3% Digit LCD Handheld DMM
2037A 3% Digit LCD Handheld DMM

‘price in kit form. Also available factory assembled,
tested, and calibrated. Call us for prices.
**price fully assembled, tested, and calibrated.
Call us for more information:
(813) 623-2631
Making Performance Affordable
sabtronics (7
INTERNATIONAL INC. ﬂ
5709 N. 50th Street Tampa, FL 33610

- 1861 AV



N RADIO-ELECTRONICS

AN INCREDIBLE BREAKTHROUGH.

Introducing the Bearcat' 350, the first scanner
that shows you broadcasting frequencies

The new Bearcat 350 easily
qualifies as the most advanced
scanner in the history of scanner
radios.

Besides being the most sophis-
ticated Bearcat Scanning moni-
tor, it is also the world’s first

alpha-numeric scanner. Simply

put, for the first time you
havethe option ofscan-
ning frequencies by
numbers or names.

Quantum leap.

The Bearcat 350 will revolu-
tionize scanners just as plain
English computers revolution
ized the computer industry a
few years ago. All because of this
simple fact: We find it easier to
deal with words thun with num

bers.

How it works.

Programming the Bearcat 350
for numeric and alphabetic capa-
bilities is deceptively uncompli-
cated. First to program the
frequencies numerically you stop
the scanning action.

Then you press the alpha-nu-
meric key. Next you program in
the frequency number in the
usual manner. Touching the
“enter” button locks the fre-
quency in the Bearcat 3507
memory bank.

© 1981 Masco Corp of Indiana

To enter the same fre-
quency source using words or
abbreviations simply press the
alpha-numeric key again. Your
unit is ready to be programmed
by frequency name.

“Type” in the word or ab-
breviation for the frequency
source. Press the “enter” button
again. Your Bearcat 350 is ready
to receive frequencies by num-

ber or name. It's as
easy as that,

More than words.

Even without the alpha-nu-
meric capabilities, the Bearcat
350 would be an unbelievable
advancement in no-crystal scan-
ning.

Its complex svnthesized tech-
nology gives it the capability of

CIRCLE 2 ON FREE INFORMATION CARD

receiving every local public fre-
quency automatically. You will
be able to receive low, high,
UHF, UHF-T public service
bands, the 2-meter and 70 CM
amateur (Ham) bands, plus the
AM aircraft band.

The Bearcat 350 scans
up to 50 channels in five
banks—10 channels per
bank.

Impressive extras.

It took Bearcat Scan-
ners, the leader in scanner
radios, to give you these
impressive features in the
Bearcat 350: patented selective
scan delay, direct channel ac-
cess, scan speed control, auto-
matic squelch, patented track
tuning circuitry and front
mounted speaker. And look at
these extras: two digital display
panels, AC/DC operation,
counter on each channel to de-
termine which are most active,
priority, and attractive die cast
metal cabinet. See your Bearcat
Scanner dealer today. Ask about
the incredible Bearcat 350. Your
perception of scanner radios will
never be the same again.

==
! iu@ Electra Company

Division of Masco Corp of Indiana
300 East County Line Road
Cumberland. Indiana 46229
International Business Office
Suite 102 1828 Swift

North Kansas City Missour: 64116
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LEARNING ABOUT MICROPROCESSORS

To learn how microprocessors work and how to program
them, hands-on experience is the proven method. Single
board assembly-language computers provide the means.
Jorma Hyypia

INSIDE RCA's VIDEODISC PLAYER
Here's a look at how RCA'’s videodisc player works and how
the signals are processed. Chester H. Lawrence.

BUILD THIS

53

59

UNICORN-1 ROBOT—ADDING COMPUTER CONTROL
A look at the hardware and programming requirements
needed to add computer control. Chester H. Lawrence.

LED VU METER FOR YOUR HI-FI
Here's an all-electronic digital VU meter that you can add
to your hi-fi system. Bradley Albing

COMPUTER-TO-SELECTRIC INTERFACE
Part 2 - An inexpensive way to use an IBM Selectric typewriter
as a hard copy printer for your computer. E. G. Brooner

TECHNOLOGY

16

76

LOOKING AHEAD
Tomorrow’s news today. David Lachenbruch

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

HOBBY CORNER
Negative ion generators—what they're all about.
Earl “Doc” Savage, K4SDS

NEW IDEAS
A prize-winning application from a reader.

VIDEO

HOME VIDEO UPDATE
A look at the video innovations from Japan, most of which
will be available here soon. Leonard Feldman

SERVICE CLINIC
It all else fails, look for a leaky transistor. Jack Darr

SERVICE QUESTIONS
R-E’s Service Editor solves technicians’ problems.

RADIO

67

PIRATE BROADCAST STATIONS

They're unlicensed and illegal, but they can provide an
interesting alternative to the standard broadcast fare.
Robert B. Grove

AUDIO

NEW DOLBY NOISE-REDUCTION SYSTEM
Dolby's new system provides 20dB of noise reduction. Here's
how it works. Leonard Feldman

EQUIPMENT
REPORTS

888

Global Speciaities 2001 Function Generator
Sencore Model DVM-56 Microranger DMM
Alliance Model HD-73 Antenna Rotator
Radio Shack Metal Detector

DEPARTMENTS

14
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92
14
13

Letters

Market Center
New Products
Stereo Products
What's News

Advertising Sales Offices 22
Advertising Index 91
Computer Market Center 78
Editorial a3
Free Information Card 6

ON THE COVER

To understand how computers
and microprocessor-based
equipment works, it is neces-
sary to understand how micro-
processors work and how
they're programmed. This
mcnth, we evaluate several
single-board computers and
the supplied documentation to
determine how effective each
one is as a learning tool. The
story starts on page 45.

ADD AN LED DIGITAL VU meter to your hi-fi
system for precise recording. Construction
detalis start on page 59.

Radio-Electronics, (188N 0033-7802) Published monthly
by Gernaback Publications, inc., 200 Park Avenue South,
New York, NY 10003. Controled Circulation Postage Paid
at New York, N.Y. and additional offices. One-year sub-
scription rate: U.S.A. and U.S. possessions, $13.00, Can-
ada, $16.00. Other countries, $18.00. Single coples $1.25.
© 1980 by Gernsback Publications, Inc. AN rights re-
served. Printed in U.S.A.

Subscription Service: Mail all subscription orders.
changes. correspondence and Postmaster Notices of
undelivered copies (Form 3579) to Radio-Electronics
Subscription Service, Box 2520, Boulder, CO 80322.

A stamped self-addressed envelope must accompany
all subrritted manuscripts and/or artwork or photo-
graphs if their return is desired should they be rejected.
We disclaim any responsibility for the loss or damage of
manuscrpts and/or artwork or photographs while in
our possession or otherwise.

As a service to readers, Radio-Electronics publishes available plans or information relating to newsworthy products, techniques and scientific and technological developments.
B ible vari in the quality and condition of materials and workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper

of p
tunctioning of reader-buiit projects based upon or from plans or information
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looking

CANON ENTERING This leader in 35mm still photography will field it§ own line_of video equipment z?nd is expected
VIDEO to be just one of many film-photography companies to put its namc on clectronic photography
gear for the consumer. Canon announced it would offer a portable videocassctte recorder and a
color video camera on the Japanese market this June. The camera will be a compact Canon-made
unit using a ¥s-inch pickup tube and 3:1 zoom lens. The VCR will be built for Canon by Funai
Electric. At presstime, it wasn't known whether the Canon name would appear on such equip-
ment in the United States. Currently another name in photography—Technicolor—has exclu-
sive rights to the Funai-built mini-VCR (which uscs a tiny cassette of quarter-inch tape) in this
country.

VCR-CAMERA Canon says its ultimate goal is.a hand-held combination solid-state camera and mini-VCR,
COMBINATIONS which seems to be t.he goal of just about every other manufacturer in the field of clectronic
photography. The third Japanesc manufacturer to demonstrate the prototype of such a combina-
tion is Matsushita, which showed a 4.6-pound unit using a cassette about the size of a standard
audio cassette, capable of two hours of recording. Matsushita’s Micro Video System (MVS) is
not compatible with the two previous developmental entries—Sony’s Video Movie and Hitachi’s

Mag Camera.

In Japan, there were indications that serious talks looking toward all-in-one camera-recorder
standardization were about to begin. They would include the three companies which have
already demonstrated their proposed entries, along with other manufacturers interested in the
field. That presumably would affect Fuji Photo Film, which says it is ready to mass-produce
mini-cassettes for portable combinations. Fuji proposed a cassette similar in proportions to the
audio cassette, and said it had developed two types of tape for it—mctal “MV.” capable of two
hours’ playing time, and evaporated-metal “VV,” which could record and play up to four hours.
Both tapes are believed to be 9-microns thick. Fuji said that although metal tape costs about
three times as much as oxide tape manufactured for audio applications, the differential wouldn’t
be that great in video.

CHEAP VCR’s Almost simlfltaneously with RCA’s ir_nroduction of the upder-$500 videodisc player, lower-
priced VCR’s have started to appear in force. Sanyo continucs to have the cheapest unit—a
single-speed Beta which lists at $699 but often sells for $100 less. But now Panasonic, Quasar,
Magnavox, and others in the VHS camp—including RCA—have introduced low-end “no-frills”
recorders which are being sold at around $649 or less, although their list prices frequently are
considerably higher. Sears, Ward, and J.C. Penney all have dropped catalog prices of VCR's (to
$685, $790 and $688, respectively), and the same units are frequently advertised at considerably
lower prices in sales catalogs and retail stores. Lower-priced VCR’s probably are coming, and a
stripped-down version at a suggested list of about $500 wouldn’t be surprising before year's
end.

VIDEODISC Manufacturers of 87% of the color TV sets sold in the United States are now committed to the
LINEUP videodisc-player market, along with a few companies not currently in the color-TV business.
Companies representing 59% of the color-TV market have embraced the RCA-developed CED
system, 15% the JVC-Matsushita VHD system, 13.2% the Philips-MCA LV optical system,
with 12.8% uncommitted or unknown.
Here's the latest lineup of companies committed to videodisc players and the formats that they
have chosen: CED—RCA, Zenith, Sears, Montgomery Ward, Sanyo, Hitachi, J.C. Penney,
Sharp, Toshiba, and Radio Shack. VHD—GE, Quasar, Panasonic, JVC, and Sansui (the last is
tentative and indicates it may switch to CED). LV—Magnavox, Sylvania, Philco, Gold Star,
Advent, Pioneer, Fisher, and Samsung,.

1,125_L|NE TV Having filed with the FCC for consideration of standards for high-definition television, CBS is
exploring all proposed systems in its search for “movie-quality” TV as a new deluxe service for
broadcast stations, direct satellite-transmissions and cable TV. It demonstrated a 1,125-line
system developed by Japan’s NHK to an SMPTE conference in San Francisco, and was planning
demonstrations of other systems at presstime. The NHK system was shown using special
Matsushita 32-inch picture tubes which had an 8:5 aspect ratio. The system required a 30-MHz
bandwidth for a single channel. Another system, developed by CBS, uses computer techniques
to conserve bandwidth.

DAVID LACHENBRUCH
CONTRIBUTING EDITOR



_‘mmuu ..hmw\ .;\ T

Swt

iy

The world famous Super
ase. Complete with 48 of the most popular
and professional problem-solving tools. From
screwdrivers and nutdrivers to pliers, wrenches,
crimping tools and more. A super varlety and super value. All
unconditionally warranted from Vaco, of course. The Super Case

and all the other fine Vaco tools can be seen in our new 1981

catalog. It's free, just write. Say you want to take a good look at VACO.

ff ! ~
Vaco Products Company, 1510 Skokle Bivd., A H!J
Northbrook, IL 60062 U.S.A.

CIRCLE 16 ON FREE INFORMATION CARD
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Negative-feedback inventor
inducted into hall of Fame

In a ceremony at Arlington, VA February
18, retired Bell Labs engineer Harold S.
Black was inducted into the National Inven-
tors Hall of Fame in the U.S. Patent
Office.

HAROLD S. BLACK

Though Black developed the idea of neg-
ative feedback in 1927, it did not reach
consumer-audio equipment until years lat-
er. But it was used in long-distance tele-
phone transmission as early as 1928. Sev-
enty amplifiers using negative feedback
were used for a field test of the system in
1931, in Morristown, NJ. In 1936, Philadel-
phia and New York were linked with a com-
mercial long-distance system using nega-
tive-feedback amplifiers.

Besides its standard audio use, negative
feedback is now applied in medical tech-
nology, computers, chemical control sys-
tems, spacecraft-guidance systems, and
numerous other fields. *‘I| have seen hun-
dreds of thousands of uses,” Black said
recently.

Dr. Black holds 11 fellowships and 19

memberships in professional societies. He.

has received 62 U.S. patents and 271 for-
eign ones, and has written 42 technical
papers. His awards include the John Potts
Memorial Award of the Audio Engineering
Society.

Radio service dealers
to convene in Florida

The National Electronics Convention and
Trade Show is being held in Tarpon
Springs, FL (near Tampa/St. Petersburg)
August third to sixth, 1981. The convention
is co-sponsored by the National Electronic
Service Dealers Association (NESDA), the
International Society of Certified Electron-

ics Technicians (ISCET) and the Florida
Electronic Service Association (FESA).

Early registration will be profitabie to the
delegates. Registrations prior to April 30
will cost $90 per person, plus $80 for each
additional family member. Between April
30 and June 30, the rate is $100 per person
and $80 for each additional family member.
After June 30, rates are $110 for one and
$90 for additional family members. Per-
sons 16 years old and under may attend
the convention for $50 each.

For the registration fee the convention-
goer may participate in a technical school,
the ““Magic of Electronics’ trade show, the
instructors’ conference, a seminar on cable
television, and golf and tennis tourna-
ments, along with meals and cocktail par-
ties. There will also be time for sight-seeing
around the noted local attractions, such as
Busch Gardens and DisneyWorld.

For those who wish to attend only the
Monday and Tuesday instructors’ schools,
there is a special rate of $50. Fee for the
management school is $20 for one, $30 for
two from the same company, and $50 for
each non-member.

The theme of the convention is “The
Magic of Electronics.” This year a semirar
on cable television will also be featured.

For additional information and conven-
tion registration please write to NESDA,
2708 West Berry, Ft. Worth, Texas 76109.

Can the consumer bring back
quality production in USA?

The American consumer, by exercising
vigorously his right to complain about poor
quality, can bring about an improvement in
product quality, Dr. Norihiko Nakayama,
president of Fujitsu America, told a semi-
nar of management executives in New York
recently.

“In my opinion,"” Dr. Nakayama declared,
**Americans should refuse to settle for infe-
rior goods." If a tool breaks, he said, take it
back to the store. If the store won't give
satisfaction, go to the manufacturer. And
there are other avenues for protest. A
groundswell of protest would cause man-
agement to take the steps necessary to
heighten quality.

Those statements were made during a
seminar: “‘Using Japanese Quality Control
and Productivity Techniques in U.S. Indus-
try,” sponsored by the American Manage-
ment Association and the Technology
Transfer Institute.

Dr. Nakayama hinted that the Japanese
consumers’ attitude may be an important
reason for the quality which is one of the
factors in the success of Japanese imports.
In his home country, customer complaints
are taken seriously, he says: ‘‘To the
Japanese, keeping the customer is impor-
tant, and so is the company's reputation.”

Radar helps steel industry

NEW IMPROVED RCA RADAR helps steel tech-
nicians control the loading of materials into

blast fur The newer fur have rotat-
ing tops that make it possible to control the
distribution of the iron ore, coke, and limestone
used in making steel. That new scanning radar
not only measures the height of the load accu-
rately, but also gives information on its profile,
thus detecting une in the loading

Henry C. Johnson of RCA Labs is shown
adjusting the new radar, which is an improve-
ment on an older one that gave height, but not
profile, information. The coiled coaxial cable
above his head is a delay line designed to act as
a calibration unit in improving the accuracy of
the system,

Random House to distribute
classroom computer items

The Radio Shack division of Tandy Corp
has named Random House an authorized
distributor for Radio Shack TRS-80 com-
puter products for classroom use. Random
House is a large publisher of classroom
materials for schools.

The agreement is called by Charles A
Phillips of Radio Shack, . . . animportant
step in Radio Shack’s strategy to better
address the growing market for microcom-
puters and instructional software in the
schools.”

Besides offering Radio Shack's comput-
er products through its educational sales
force, Random House is undertaking an
extensive development effort to produce
software for teaching and administrative
applications in schools.

The Radio Shack/Random House ar-
rangement is not exclusive, Mr. Phillips
said; at least one other agreement with an
educational publisher is being negotiated.

continued on page 12




Facts from Fluke on low-cost PMM’s

For a measurement like this,
every millivolt matters.

In digital multimeters, accuracy
and resolution go hand in hand. After
all, an extra millivolt of resolution
means nothing unless you can trust its
accuracy. For critical measurements
like checking avionics, calibrating
medical systems, or simply verifying
the performance of your circuit, it
takes a precision DMM to fill the bill.

The new 4%-digit Fluke 8050A
delivers 0.03% basic dc accuracv and
0.005% of full scale resolution. Measure
ac and dc voltages with 10 xV of
sensitivity. Or resolve 10 nA of current
and 10 milliohms of resistance. All
guaranteed for one full year.

That’s the kind of perform
ance you demand in a

e

‘-

bench/portable DMM. And it's from
Fluke, the leader in DMM’'s with a
thirty vear reputation for reliable, high-
quality precision instrumentation.

Of course, there's more to the
8050A story. With our hybrid True
RMS converter you get honest,
accurate ac answers to 50 kHz without
missing any significant distortion
components. A dB function features 16
selectable reference impedances. And
the relative mode lets you make offset
measurements in all instrument
furctions.

You'll also find all the other
dependable Fluke features on the new
8050A. Conductance for those high
resistance and leakage measurements
to 100,000 Megohms. Extensive
overload protection and safety
features. A full line of accessories. And
a low price of only $369 U.S.

For all the facts on the new 8050A’s
accuraey and reliability, call toll free
800-425-0361; use the coupon below;or
contact your Flukestockingdistributor,
sales office or representative.

INTHE US. AND NON
EUROPEAN COUNTRIES

John Fluke Mfg. Co., Inc
P.O. Box C9090, M/S 250C

IN EUROPE

Fluke (Holland) B.V,
P.O. Box 5053, 5004 EB

Everett, WA 98206 Tilburg, The Netheriands

(206) 342-6300 (013) 673 973
Telex: 152662 Telex: 52237
[0 Please send 8030A specifications

[ Please send all the facts on Fluke
low-cost DMM’s

[ Pleace have a salesman call
Name

Title Mail Stop
Companyv

Address

City

Telephene ¢

For technical data circle no. 39
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The future belongs to the creative electronics technician.

NEW FROM NRI.
DESIGN TECHNO

Be prepared to grow
with the world’s biggest
growth industry. Enroll

now in this exciting

career program from
the leader in

electronics training.
There are a lot of good jobs out

there in electronics. But the best jobs go to
the people who can think and work crea-
tively. Those who can conceive and design
circuits and equipment...those who can
initiate ideas and carrv them through

those who can turn theoretical concepts
into reality. These are the people com-
manding up to $18,000 as starting
salaries, earning $30.000 or more with
experience and ability. And NRI can help
vou join their company.

The First Complete

Program of Its Kind

Now, for the first time in the histor
of home study, NRI offers vou a new and
exciting course in Electronic Design
Technology. A course that starts with the
fundamentals and builds from there to
prepare vou for an electronic career where
the growth is. You re trained for exciting
jobs in the creation of communications
equipment, computers, consumer prod-
ucts, anvthing that needs electronic
circuits

Only NRI gives you such complete
and concentrated training in the design of
electronic circuits. And vou learn at home
in vour spare time, without quitting vour
job or wasting time, travel, and gas going
10 night school. You learn with NRI-
developed training methods that combine
knowledge with practical experience

NRI Circuit Designer

Large, 3 /2 Digit

Gives Hands-On Lb """"‘"\N
Experlence Rol::';l'tg:ilch 4
You learn by doing. No ivory-tower, o~ b
strictlv theoretical course here. You actu- \"{\L‘-\‘ J
ally design and build modern electronic % .
circuits, run tests, and verifv specs. You T\ ’
learn how various systems interact, design { .,».\-V-r/f\ o
vour own circuits to perform specific tasks, &
learn 1o look for better ways and new ideas. *
The NRI Circuit Designer is a totall

unique instrument with full breadboard-
ng capability. built-in multiple power
supplies and a multi-function signal

6 Functions,
26 Ranges

generator for circuit testing. Fast. simple  000-Hour s
connections let vou build up prototype  Battery Operation tode T:;"s" or



-ELECTRONIC

Multiple Power
Supplies

LED
Logic
Indicators g

circuits, immediately check them out for
function or faults. It handles both linear
and digital integrated circuits as well as
discrete components such as transistors
and diodes. Six practical lab units carry
vou through both the theoretical and
practical world of electronic circuit
design.

Professional

Working Instruments

Your course also includes the choice
of the professionals...the 6-function, 26-
range Beckman digital multimeter for
fast. accurate voltage, current, and resis-
tance measurements. It features accurate
LCD readout and full portability. You also
get the famous Texas Instruments TI-30
scientific calculator to speed and simplify
circuit analvsis and design. It's a true

Solderless ]
Breadbonrd  Advanced electronics. the

Connector

Variable Signal
Generator

engineering instru-
switches ment that includes
trigonometric func-
tions as well as square
root, legarithms, and
memory. Together with
vour Circuit Designer,
they work to give
vou & sound basis
of practical
experience.

Training
Although the NRI

program carries vou through

unique NRI lesson concept
simplifies and speeds learing.
Especially written for individual instruc-
tion, each lesson covers its subject fully
and thoroughly. But extraneous material
is eliminated. language is clear and to the

point. organization is logical and effective.

You'll start with subjects like Fun-
damentals of Electronic Circuits, progress
rapidly through Circuit Theory to Solid-
State Electronics and on to Digital Elec-

tronics. Computers, and Microprocessors.

Hand in hand with vour theory will be
practical Design Lab experiments, circuit
demonstrations, and test/measurement
procedures that make it all come to life.

No Experience Necessary
You need absolutely no electronic

experience to be successful with this mod-
em course. If vou're a high school
graduate with some algebra, vou should
handle it without anv trouble, We even
include, at no extra charge, the NRI Math
Refresher Module, designed to help vou

Electronic Design Technology

LOGY TRAINING

brush up on vour math and teach vou any
new concepts you may need from basic
algebra through phasors and circuit
analysis.

Free Catalog,

No Salesman Will Call
There’s so much to tell vou about

B-Digit LED

NRI Fast- 1rigand1op QR
Track Functions

Memory
Registers

this exciting new course for the electronic
80's, we car't do it all here. Send the
postage-paid card for our free, 100-page
catalog with all the facts about this and
other NRI electronics courses. We'll rush it
right to vou without obligation. Look it
over and discover for vourself why only
NRI can prepare vou so well for vour
future. If card has been removed, please
write to us.

NRI SCHOOLS
McGraw-Hill Continuing
~WT

Ed.cation Center
3939 Wisconsin Ave.

;:lﬁ | . Washington, D.C. 20016

We'll train you for the good jobs.

1861 AV
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continued from page 6

Standard & Poor’s software
for Radio Shack TRS-80

Standard & Poor’s, the firm of financial
experts best known as publisher of The
Wall Street Journal, has prepared a com-
plete stock analysis and portfolio-manage-
ment package for microcomputer enthusi-
asts who are also investors.

Available for use on the Radio Shack
TRS-80 microcomputer, Standard & Poor’s
STOCKPAK provides for evaluating and
managing a stock portfolio of up to 100
securities, with as many as 30 transactions
on each issue. It also makes it possible to
analyze 900 New York, American ex-
change, and over-the-counter common
stocks, and generate reports to guide
investment decisions.

The STOCKPAK system is designed for
use with Radio Shack’s Model | or Model Il}
TRS-8032K business-computer systems. It
includes four program diskettes and a
comprehensive user’'s manual.

The first program diskette is the Portfo-
lio-Management System, which provides
for the maintenance and control of a port-
folio, or a simulation capability for any
group of securities to be evaluated.

A second diskette contains the Screen
and Select System, with which the user can
apply a variety of investment criteria to the
900-stock data base, identifying securities
to meet such requirements as price/earn-
ings ratios of less than 10, selling below a
given price, and more. Stocks selected and

criteria statements can be stored for in-
stant recall.

Diskette three is a Report Writer System
which creates reports of stocks meeting
user-selected criteria, along with additioral
information from the data base.

The fourth diskette is a Demo Data Base
which contains the 900 common stock data
base of the most widely traded stocks and
includes 30 financial items on each of the
companies.

The STOCKPAK system for the TRS-80
is available from Radio Shack stores and
other outlets for $49.95. A monthly updat-
ing of the data base is available from Stan-
dard & Poor’s, if desired, at an annual sub-
scription fee of $200.

Computer voice processing
to make big jump in '80’s

Talking to your computer instead of typ-
ing instructions on a terminal, and listening
to it instead of reading a printout, will
become fairly common in industrial opera-
tions and financial transactions during the
first halt of the 1980's. During the secaond
half, voice processing will come to the fore-
front in office systems and consumer prod-
ucts. So says an International Business
Research Report, issued by Frost & Sulli-
van Inc. of New York City and London.

Using voice as computer input is not anly
more appealing because of its “‘natural-

"I Fygis

STANDARD & POOR'S STOCKPAK system used with a Radio Shack TRS-80 microcomputer.

ness,” but saves time by freeing hands and
eyes. At present, there are several prob-
lems: Vocabulary of most systems is lim-
ited—generally they are scheduled to re-
spond to discrete commands, not continu-
ous speech. The vast majority of present
systems respond to only one operator,
whose speech they have been trained to
understand. Independent systems, which
recognize the voices of different operators,
are rare. (F&S believes that a sufficiently
low-cost, large-vocabulary system that can
accept continuous speech will be available
within the next few years.)

Voice response—the other half of voice
processing—is a technique that converts
computer-generated digital data into hu-
man or synthetic speech, depending on
whether the vocabulary has been tape-
recorded or electronically synthesized. It
has already been used to a limited extent,
as in a Simpson-Sears experiment with
linkage of telephone customer orders to a
computer, military testing of voice-re-
sponse equipment for instructing flight
crews, and a General Motors assembly-line
installation. Within a year, Texas Instru-
ments plans to introduce a speech synthe-
sizer with a 2,000-word vocabulary, says
Frost & Sullivan.

Foundation gives $500,000
for computer education

The Foundation for Computer Education,
based in Cupertino, CA, has just made its
tourth set of awards, amounting to
$150,000, to 26 educational systems. That
brings the value of grants given to educa-
tional institutions and individuals to
$500,000 since October 1979.

These grants of computer equipment are
given for projects intended to improve edu-
cation through the use of small, low-cost
computers. The projects range from basic
word-attack skills for kindergarten through
third grade, to genetics and molecular biol-
ogy at the university level.

Some 87 projects have been approved
and have received awards of computer
equipment. The 87 recipients are eligible
for a grand prize—to be given to the insti-
tution or individual demonstrating the out-
standing example of a program leading to
improved education with small computers.

The non-profit organization was char-
tered as the Apple Education Foundation in
1979, and was joined since by Bell & Howell
as a major supporter, and assisted by a
number of computer or computer-related
tirms that donated equipment or services.
The systems awarded include Apple // per-
sonal computers, Apple being still the prin-
cipal sponsor of the foundation.

The systems given the educational
groups range in value from something over
$2,000 to about $7,000, the bulk of them
between $4,000 and $6,000. R-E




Now, a mini-scope with the features
most wanted by field engineers!

B&K-PRECISION'S new Model

1420 is a good example of what can
materialize when a company listens well
This new 15MHz dual-trace mini-scope
was designed by B&K-PRECISION
engineers from a clean sheet of paper

to respond to the special needs of field
engineers. .. amini-scope with
lab-scope features

Sosmall in size (4.5"x8.5"x12"),
the 1420 easily fits into a standard
attache case with plenty of additional
storage room for a DMM, tools and ac
cessories. For use in any environment,
the 1420 can be powered from an AC
line, 10t0 16 VDC or anoptional internal
battery pack. Unlike some competitive
mini-scopes, adding a battery pack will
not add to the size of the stim 1420.

The rugged 1420 features dual-trace
operation and an honest I5SMHz re
sponse. In addition, its smooth roll-off
provides useful response to 20MHz

An efficient rectangular CRT displays
waveforms with high brightness for
gocd readability under all field service
conditions

Too many field-service mini-scopes
sacrifice features and performance for
compact size, handicapping the field
engineer. The new generation 1420 has
overcome these problems. In spite of its
small size, the 1420 has eighteen sweep

ranges that span from | uS/div. 10 0.58/
div. in a 1-2-5 sequence; variable be-
tween ranges. Sweep magnification is
X10, extending the maximum sweep
rate to 100nS/div. For use with computer
terminals or video circuits, a video sync
separator is built in. For added ease of
use, automatic selection of chop and
alternate sweep modes is provided, as
1s front-panel X-Y operation

The new 1420 mini-scope comes
complete with two 10:1/probes and is
available now from your local B&K
PRECISION distributor. Available
options include carrying case and
probe pouch

To receive a free 16-page color
brochure describing the 1420 and
the complete B&K-PRECISION
oscilloscope line, call toll-free,
(800) 621-4627

(312) 889-9087 in lllinois.

DYNASCAN
CORPORATION

6460 W. Cortland Street » Chicago, IL 60635 » 312/889-9087
International Sales, 6460 W. Cortland Street, Chicago. IL 60635 « Canadian Sales. Atlas E lectronics. Ontaric
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The State Of The Art
Moves Ahead

The electronics industry never stands still. Not a single working
day passes that engineers and scientists are not busy researching
and analyzing in an attempt to advance the state of the art a notch or
two. Very often, we are not aware of that massive effort until we see
the results brought to the marketplace.

Two recent conferences—the International Electron Devices
Meeting held in Washington, DC, and the International Solid-State
Circuits Conference held in New York—provided a look at the semi-
conductor industries’ view of where the state of the art is today and
where it will be tomorrow (the next few years). Since semiconduc-
tors are often viewed as the heart of modern electronics, by watching
the advances made in the semiconductor field we begin to realize
the advances being made in the industry as a whole.

Although many topics were discussed at the conferences, one
stands out as a measure of the state of the art. VLSI (Very Large
Scale Integration) will be the next generation of IC's to reach us.
Those IC's will pack more circuitry into less area, consume less
power, and operate faster than ever before. To say the least, those
IC’s will be very sophisticated and extremely powerful from a de-
signer’s point of view.

To produce the new IC’s, new fabrication processes are required.
Called electron beam and X-ray lithography, the processes produce
circuit patterns on the silicon wafers with smaller line widths. Cur-
rently, IC’s are being produced with line widths of 3 micrometers.
Experimental IC's are being fabricated with line widths down to 1
micrometer and industry analysts are predicting line widths down to
0.5 micrometer in the not-too-distant future.

What does that mean in terms of actual IC’'s? Matsushita has
fabricated a 64K static RAM. Packed onto a 5.44 x 5.8 mm chip, this
RAM contains over 402,000 components. Both Nippon Telegraph &
Telephone and a joint effort by NEC and Toshiba has produced
256K-bit dynamic RAM's. The NEC/Toshiba device uses 1.5-microm-
eter lines while the NTT device is 20% smaller, using 1-micrometer
lines.

On the microprocessor front, Intel has unveiled a three-IC set that
comprises a 32-bit micromainframe (that's Intel's word). It's been
dubbed a micromainframe because it has the computing power of a
mainframe computer and processing power can be increased by
adding CPU's without changing software. Intel has also developed a
virtual memory capability that permits 1 gigabyte of address space.
That's 1000 megabytes. | remember being thrilled when | finally ex-
panded my home computer to 64K of RAM. Speed is also increasing.
Zilog plans to introduce two updated versions of their 16-bit CPU,
the 28003 and Z8004, that will run at 10MHz. That would make them
the fastest CPU’s available.

This should give you a pretty good idea of what is happening
behind the scenes and what the future may bring. If you have any
comments or predictions, please send them to me and we'll publish
as many of the best ones as we have room for.

ART KLEIMAN
Managing Editor
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Non-Linear Systems’ Touch Test 20.
The 21b.40z.test Iab.

Touch Test 20 at a glance

Measurements
AC Voltage 10 4V to 750 VRMS, 6 ranges
DC Voltage 10 1V to 1000 VIDC. 6 ranges
AC Current 10 A to 10 A, 4 ranges
DC Current 0.0l uA to 10 A, 7 ranges

Resistance 10 milli Q2 to 20 meg 0,
7 ranges
Temperature 40°C to 150°C. —40°F 10

302°F, 2 ranges

Conductance 0.01 nS to 200 nS (equivalent
to S5 megohms to 100.000
megohms) 2 ranges

Capacitance 1 pF to 200uF, 6 ranges
Tests
Drode Diode and transistor junctions
in conducting and non
conducting directions
Continuity Audible signal
Size 29"Hx64"Wx75"D
(74 mm x 163mm x 191 mm)
N o . . N Weight 21b. 4 0z.(1.02 kg)
The Touch Test 20 D! weighs anly 2 Ibs. 4 oz. Yet it puts twenty key test functions at your fingertips. Plu:
: . oo : s o : Price $467.00 with batteries

ctior

Road test the remarkable Touch
Test 20. Now, with its 20 key test
functions at your fingertips, (plus the
ability to measure 10 electrical para
meters and 44 ranges) you can
take one lab to the field instead of a
cumbersome collection of individual
testers.

Another bright idea. The Touch
Test 20 is the only DMM with light
pressure touch function selection
No more dials to fiddle with. Instead,
an LED shows the function you
choose. And when you switch, you
get an audible bleep and a visual
blip to let you know.

Operation’'s a snap. A light tcuch chooses the
function. An LED shows it

Functional. Not gimmicky. We be-
lieve that in DMM design, form should
follow function. For example, it's

rare that a DMM is used hand-held.

Usually it's placed so the operator’s
hands are free to manipulate the
test leads and the equipment being
tested. That's why we developed the

(o]

most innovative portable/bench:
type multimeter in the industry
today.

Small wonder. The Touch Test 20 is
designed specifically for mainline

electronics measurement and testing.

It checks AC and DC voltage, AC and
DC current as well as resistance
Analyzes temperature in Celsius and
Fahrenheit. Measures conductance
and capacitance. It also performs
diode/transistor and continuity
tests. All with the accuracy that's
synonymous with the name Non-
Linear Systems.

Shop-proven. Field-proven. The
Touch Test 20 is ideal for benchtop
use. The large, 0.55-inch LED num-
bers make it easy to read. And its
dial-free, light touch selection sys-
tem prevents the unit from skitter-
ing across the tabletop. Light and
versatile, it's the perfect, portable
road lab, too.

The Touch Test 20 comes with test
leads, temperature probe and re
sistor/capacitor test adapter. It fea-
tures automatic polarity and over-
load indication plus in-circuit test
capabilities. The Touch Test 20 is
available in two models — recharde-
able battery or line operated. All
parts and labor are guaranteed for
a full year. And each model is avail-
able with optional accessories like a
leather carrying case with shoulder

$435.00 without batteries

8 DMMs. One right for you. Non-
Linear Systems also offers eight
other outstanding digital multi
meters. Tim and low-priced, each
of our three, three and one-halfand
four-digit DMMs is a performance
and value-packed instrument.

Get the word on us. NLS has been
intelligently innovating in the digital
instrument industry for nearly three
decades. From the introduction of
the first digital voltmeter to break-
through products like the Touch
Test 20.

Today we offer a full line of com-
petitively-priced, state-of-the-art
equipment. From miniscopes, digi-
tal voltmeters, digital panel meters
and counters, to frequency meters,
logic probes, line-frequency meters
and pre-scalers

Our entire lineup is available now
from top electronic distributors
throughout the world. Contact your
local distributor today.

For further technical information,
or the location of your nearest
distributors, contact Non-Linear
Systems, Inc., 533 Stevens Ave
Solana Beach, CA 92705. Telephone
(714) 755-1134. TWX 910-322-1132.

Non-Linear Systems, Inc.

Specialists in the
science of staying ahead

Touch Test 20 —to fit whereand how  strap and belt loop, to help you get e

it would be used. The result is the the job done. Nor 5. In <

w

S - ™

See us at the Electronics Distribution Show CIRCLE 41 ON FREE INFORMATION CARD -
at booths E2 and E4 in the Galleria 15
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OTHER  Two more satellites—carrying up to 612 new transponders—will be in orbit over the U.S. by
mid-1985- —-and that doesn’t include the proposed Comsat DBS plan. The quadrupling of satel-
SATELLITES ON lite facilities will come as a result of the FCC's recent decision to expand its ““open skies™ policy.
THE WAY As part of the same ruling, the Commission is moving toward a “short-spacing™ of birds.
permitting them to fly at intervals of about 3° instead of the current 4° apart.

The new birds will be operated by GTE, Hughes Communications, Inc.. and Southern Pacific
Communications, each of which will launch two new satellites and build a third as a ground
spare, ready for launch in case of a problem with the orbiting bird. In addition, companies
already in the space game. such as AT&T, RCA Americom, and Western Union will be
permitted to put more satellites in orbit.

Overall, the new satellite facilities will cost more than $2 billion. Many of the birds will be
used for video service, although some of the new satellite operators are expected to concentrate
on data communications, teleconferencing, and other non-video services.

The FCC hopes to come to a decision this year about spacing of satellite orbits, to avoid
interference while making the most efficient use of spectrum space. The FCC is also examining
related matters, such as future satellite usage of 12/20-GHz and higher bands.

NEW CABLE The cable-TV industry continues to ﬁnd itsell on the rcgciving end of new entertainment
PROGRAMMING services—many of them unveiled during the sgml-annuul |nduslryl conventions. At a recent
industry gathering. more than half-a-dozen satellite-fed program services were announced, along
with several augmentations of current program packages. Many of the new services will be on
the bird shortly—with some of them, such as Showtime’s expansion to a 24-hours-on-weckends

service already in operation.

Culture is the main ingredient in several of the new program packages. including the previous-
ly announced CBS Cable service which is due to go on the Westar bird by June. **Alpha,™ a joint
effort by ABC Video Enterprises and Warner Amex Satellite Entertainment, should be under-
way by the time you read this aboard Satcom I. using the samc transponder as WASE's
“Nickelodeon.™ Alpha will feature performing- and visual-arts programs.

Bluebird, another new program service, will offer many shows from British Broadcasting
Corp. (the type now scen on public-TV channels) along with other original cultural programs.
Bluebird channel is operated by an affiliatc of New York’s Rockefeller Center and is currently
negotiating with several satellite companies for transponder space.

A number of other specialized services via satellite are also in the works. For example, an
“adult” movie channel (mostly R-rated. sexploitation movies) is being offered by Satori’s
“Private Screenings™ service from midnight to 6 a.m. aboard Westar. Bravo, another of the
culture channels, will introduce an evening newscast at 8 p.m., concentrating on cultural cvents
taking place in selected cities nationwide. Times Mirror Satellite programming will launch a
home shopping service, offering catalog-type information and giving cable customers (and other
satellite viewers) the opportunity to order merchandise via a special video catalog.

EUROPEAN Morc European TV programs and movies are taking to the skies over America. thanks to two
MOVIES AND TV recent deals by major satellite-program delivery services. Satellite Program Network, which is
establishing its second network SPN-I1 on Westar |11 Transponder 9, is turning over three hours
SHOWS every night to Telefrance-USA. The shows will run from 9 pm to midnight (castern time) and
include a regular cycle of shows: Sunday. family programs; Monday. French TV shows: Wednes-
day. “great French films:™ Friday “French Life Today™ and European TV specials. The other
nights will offer reruns of the previous evening's shows. The Telefrance-USA package is dubbed
into English and is aimed at the U.S. audience.

On Satcom | Transponder 9. USA network has begun carrying The English Channel, a series
of culturally oriented programs which includes documentaries, music, drama and entertainment,
much of it produced by British independent TV stations.

Meanwhile many new program supplicrs are slipping programs aboard satellites, filling in the
gaps between the major program services now carried aloft. For example, “Telehorse™ will be
beamed daily aboard Westar by Hughes TV network. The shows will be scrambled and will
cover races from various Chicago-arca racetracks, sent exclusively to Las Vegas betting parlors
so gamblers can watch events on which they are wagering. Over on an HBO transponder on
Satcom, a few moments in the morning will be turned over each month to a cable-TV industry
publisher. who will present information about the business: that will be aimed primarily at
cable-TV executives.

GARY H. ARLEN
CONTRIBUTING EDITOR



Here’s the easy way fo join
the microprocessor
revolution.

Heathkit/Zenith Self-Study Courses give you a
thorough understanding of microprocessor
theory and applications.They put you in
command of your electronics future.

From TV's and toys to cars and computers, the microprocessor
finds its way into our lives. Your future in electronics requires

a working knowledge of microprocessors and now there's an
easy, low-cost way to get it.

Heathkit/Zenith step-by-step home-study. You learn at your
own pace with an illustrated, easy-to-follow text, reinforced by
color visuals and audio cassettes. The easy step-by-step format

— organizes the material into bite-size units. Test questions at the

e - end of each step assure a thorough understanding before

: proceeding to the next step. Learning has never been easier.

Hands-on programming exercises. You learn by doing, not

‘ just reading. Special exercises performed on the Heathkit/ Zenith

Microprocessor Trainer give you hands-on experience in pro-

gramming and interfacing. You come away with a complete

working command of the microprocessor and how it's used in
a growing number of devices today.

Recommended for college credit. Many Heathkit/ Zenith
Courses are now recommended for college credit by the

American Council on Education. If you can't go back to college,
now you can bring college home to you.

Free Heathkit Catalog. Details and prices on the complete
line of Heathkit/Zenith Self-Study Courses are in the new, free

Heathkit Catalog. Send for yours today or pick one up at your
nearby Heathkit Electronic Center.

DON'T LET CHANGING TECHNOLOGY PASS YOU BY.
10 Heathkit/Zenith offers a complete line of home-study courses
on the latest in electronic specialties:
Operational Amplifiers Digital Techniques AC & DC Electronics
Phase-Locked Loops Electronic Test Equipment  Electronics for Hobbyists
1.C.Timers’ Electronic Circuits Communications
RTI Active Filters Semiconductor Devices
i Visit your
free catalog. YR
WNDEX Write to Heast;h Heathkit Store.
4 Co., Dept. 020-776, Heathkit-products are
Benton Harbor displayed, sold and serviced at 62 Heathkit
MI 49022. Electronic Centers in the U.S. and Canada.
In Canada, write Heath Co., See your telephone white pages for locations.
ACCA 1478 Dundas Street East,
1 Mississauga, Ontario, L4X 2R7.

In the U.S.. Heathkit Electronic Centers are
units of Vetitechnology Etectronics Corporation.

-y

= BN Heathkit

Educational
e Systems

ED-161
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You gotta
shop a%ound.

|
When you do,you’ll probably pick CIFE.
You can’t afford to scttle for
less when it comes to something like
clectronics training that could
affect your wholc life.



hen you shop around for

tires, you look for a bargain.

After all, if it’s the same brand,
better price—why not save money?

Education’s different. There’s
no such thing as ‘‘same brand’’ No
two schools are alike. And, once
you’ve made your choice, the
training you get stays with you for
the rest of your life.

So, shop around for your
training. Not for the bargain.
For the best. Thorough, profes-
sional training to help give you
pride and confidence.

] ] ]

If you talked to some of our
graduates, chances are you'd find a
lot of them shopped around for
their training. They pretty much
knew what was available. And they
picked CIE as number one.

Why you should shop
around yourself.

We hope you’ll shop around.
Because, frankly, CIE isn’t for
everyone.

There are other options for the
hobbyist. If you’re the ambitious
type—with serious career goals in
electronics—take a close look at

what we’ve planned for you at CIE.

What you should
look for first.

Part of what makes elec-
tronics so interesting is it's
based on scientific discover-
ies—on ideas! So the first
thing to look for is a
program that starts with
ideas and builds on them!

That’s what happens
with CIE’s Auto-Programmed®
Lessons. Each lesson takes one
or two principles and helps you
master them—before you start
using them!

How practical
is the training?

This is the next big important
question. After all, your career will
be built on what you can do—and
on how well you do it.

Here are ways some
of CIE’s trouble-
shooting programs
help you
get your
‘‘hands-on”’
training...

With CIE’s
Personal
Training 33
Laboratory...

you learn and review the basics—
perform dozens of experiments.
Plus, you use a 3-in-1 precision
Multimeter to learn testing,
checking, analyzing!

When you build your own
5 MHz Triggered-Sweep,

Solid-State Oscilloscope

you take your first real professional
step. You use it as a doctor uses an
X-ray machine— to ‘‘read”’
waveform patterns...

lock them in...study, understand
and interpret them!

When you get your
Digital Learning
Laboratory you’ll be into
digital theory—essential
training today for anyone

who wants to keep pace
with the state of the art of
electronics in the eighties. With
CIE’s Digital Lab, you’ll be
applying in dozens of fascinating
ways the theory you’ve learned. For
example, you’ll compare analog
and digital devices. You’'ll learn to
make binary to decimal conversions
and to work with semiconductor
devices and circuits. You'll see how
digital equipment is vital in today’s
exciting, growing fields such as
security where digital
theory provides the
brains for space-age
alarm and protective
devices.

Of course, CIE
offers even more

advanced training
programs, too. But the

main point is simply this:

All this training takes effort.
But you’ll enjoy it. And it’s a real
plus for a troubleshooting career!

Do you prepare for
your FCC License?

Avoid regrets later. Check this
out before you enroll in any
program.

More than half of CIE’s
courses prepare you for the
government-administered FCC
License exam. In continuing
surveys, nearly 4 out of 5 CIE
graduates who take the exam get
their Licenses!

Associate Degree

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

Shop around...but send
for CIE’s free school
catalog first!

Mail the card. If it’s gone, cut
out and mail the coupon. If you
prefer to write, mention the name
and date of this magazine. We’'ll
send you a copy of CIE’s FREE
school catalog—plus a complete
package of independent home study
information! For your convenience,
we’ll try to have a representative
contact you to answer your
questions. Mail the card or

coupon—or write:
CIE, 1776 East 17th St.,
Cleveland, OH 44114.

r--------

l CIE Cleveland Institute
of Electronics, Inc.

1776 East 17th Street. Cleveland, Oho 44114

O YES...I'm shopping around for
the right kind of career training in
electronics troubleshooting — and CIE
sounds well worth looking into. Please
send me my FREE CIE school catalog
— including details about the Associate
Degree program — plus my FREE
pachage of home study information!

Print Name

Address Apt.
City

State Zip
Age Phone

(area code)
Check box for G.1. Bill information:
O Veteran 0O Active Duty
Mail today!
RE-12

1861 AVIN
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CABLE TELEVISION

Is cable television a friend or foe? With
so many cholces of programming—HBO,
C-SPAN, BRAVO, ESPN, QUBE. etc.—It
would seem imminent that a potential view-
er will have a veritable video smorgasbord
at his fingertips. But will he? Superficially, it
would seem logical that there would be an
unlimited variety of “top shelf’’ entertain-
ment available, 24 hours a day.

Don't bet on it!

In the past, the three major TV net-
works—ABC, CBS, and NBC—were the
only rivals in the vast national telecasting
market. With only three suppliers of pro-
gramming competing for their share of the
140,000,000 TV viewers, a substantial slice
of the pie was nearly guaranteed to all. That
convenient and powerful system was ex-
tremely attractive to advertisers—the only
source of income In commercial TV. Cou-
pled with the expertise of the American
Research Board (ARB) and the Nielsen rat-
ings system, demographics dictated to the
advertisers exactly where their target audi-
ence was. It was scientific, lucrative, and
efficient. In fact, it was a near-perfect medi-

um In which to expose, sell, and saturate a
market.

Advertising on TV is sold on a ‘‘cost per
thousand'' (viewers) basls. The more view-
ers of a program (and the commercial), the
more money is charged per commercial
spot run. When 140,000,000 viewers are
divided by only three networks, simple
arithmetic shows that a higher potential
gross Income can be realized than when
there are 30 or more national ‘‘networks”
vying for the audience.

It doesn’t require a genius to extrapolate
in what direction TV programming will go
when the audlence, and the revenues to
produce network programming, is diluted
to one-tenth or less of its current standing.
To maintaln the present quality of pro-
gramming (and many think that it is already
decadent), networks will be forced to in-
crease their “cost per thousand” rates to a
point where advertisers will be forced to
seek alternative media to reach their tar-
gets more effectively.

Ultimately, the demise of networks and
their affiliated local-TV-station outlets will
become Inevitable. Then we will all be

forced to pay top dollars for mediocre pro-
gramming on a cable system comprised of
30, 40, or 50 channels of second- and third-
rate programming.

Our only hope may be that, after a few
years of “all-pay TV’ someone will come
up with the idea of supplying first-rate
entertainment free to anyone who can
receive a TV signal via wireless techniques,
and which will be sponsored by advertisers
in exchange for commercial announce-
ments within the programs that they spon-
sor. Eureka! We will have re-invented com-
mercial TV! But will it be too late?

MYLES H. MARKS,
Technical Director WIIC-TV (NBC Affiliate)

Mr. Richard Johnson's comments in the
letters department of your February 1981
issue stir me. Perhaps Mr. Johnson is so
involved in his work that he can only see the
trees and cannot concern himself with the
forest. Not being familiar with El Cajon-San
Diego TV services, | can’t comment on
them, but | cancomment on the cable TV in
Reno. If Teleprompter TV is a “mom &
pop” operation, it certainly has expanded.

. it
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. 1 Your best guide through
lvthe solid state jungle...
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Replacement Guide
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As | understand it, from the San Francisco
Bay area to lowa it is one system.

But perhaps Mr. Johnson means that the
systems in El Cajon, CA, Wellington, NV,
and Hawthorne, NV, are *‘mom and pops”’
and number three systems, while Tele-
prompter is only one system.

The January 1981 issue of Saturday Re-
view has another comment: ‘‘Can PBS Sur-
vive Cable?", by Peter Caranicas. That is a
very interesting article. But perhaps again
CBS cable is a “mom and pop"’ operation.
Sure.

It is my present personal opinion that Mr.
Johnson is so anxious to get the cable-
industry view across to the public that he
doesn’t pay any attention to the facts.

As a viewer of several years, and an elec-
tronics hobbyist of some more years, the
future is of great concern to me. We have
viewed the great variety of TV around the
large population centers. And, as at pre-
sent, we have also been in other locations
where only one channel was available. In
Reno, three stations broadcast the three
networks only, and cable opens up the pro-
gramming with three more channels —two
independent, and PBS. | believe that is a
necessary service.

However, what with the increasing costs,
| am uncertain about how long it will last.
When we first subscribed, the price was
under $5.00 a month; now it is $7.50, with
indications that the company wants more.
Fortunately, competition is on the scene,
and the price increase has not yet hap-
pened—and, strangely, the reception has
improved tremendously.

With our economic system the way it is,

perhaps enough viewers will not be able to
afford the increasing costs of cable TV, and
thus broadcasting will continue.

J.T. KING

Reno, NV

BALLY ARCADE USER GROUP

“The Cursor Group"'’ is the only compre-
hensive manufacturer-supported user
group for the Bally Arcade. We support
over 40 affiliated local user groups (with
over 8,000 members) and establish new
user groups on a regular basis.

The Bally Arcade uses a beefed-up ver-
sion of Palo Alto Tiny BASIC to include:
analog-to-digital conversion, 3-voice music
synthesizer, 156 X 128 resolution, with up
to 256 colors and complex user-accessible
graphics.

We inform our members of many com-
mands and routines available that the man-
ufacturer did not make the user aware of in
their documentation, such as: peex and
POKE, floating-decimal-point math, ma-
chine-language bootstrap, 3-voice music,
five or more colors on screen at the same
time, DMA graphics, voice recognition,
adding a full-sized ASCH keyboard, printer,
etc.

We make available to our members nine
separate manuals that literally decode all
the secrets of the Bally Arcade, to include
electrical specifications of custom chips,
executive software descriptions, etc.

We publish the only professionally pro-
duced monthly newsletter, containing so-
phisticated, glitch-free software and pro-
gramming hints, along with many vital tuto-
rials and hardware projects.

Membership fees range from $9.75 for
six months to $18.95 for one year. A sam-
ple newsletter can be purchased for $2.00.
Those interested should write to The Cur-
sor Group, P.O. Box 266, North Hollywood,
CA 91606.

We have upgraded the Bally Arcade from
what many publications think of as a toy to
a very serious small microcomputer.

THE CURSOR GROUP.
Fred Cornett, President

MODULATION

In the “Letters,” department (January
1981), Mr. Davis states: ‘“White is 12.5%
carrier level, not zero modulation, which is
the blanking level. Maximum modulation
(87.5%) occurs at white, not sync, which is
+40%."”

Much of that statement is incorrect. That
is not unusual in articles | have read about
TV modulation down through the years. So
let’s try to set the matter to rest.

In this particular case, | believe we have
an |EEE graticule that's causing the confu-
sion. That scale is very useful around a TV
studio, and other spots, for measuring lev-
els; and, of course, for transmitter-modula-
tion measurements, if used properly.

When modulating a TV transmitter, it
sees only the overall signal, which means
the whole composite signal (sync plus vid-
eo0). We cannot speak of +40% sync or
minus that. The blanking level is not zero
modulation; it is simple zero on the IEEE
scale (no relation). Tip of sync is 100%
modulation, as Jack Darr stated. Sync is
transmitted at 25% and is not 40%. The
scale reads 40 units—not 40%.

The RCA Replacement Guide tells you how to
make over 170,000 solid state replacements
using fewer than 1,400 SK and KH types.

Solid state is growing fast. So fast that ser-
vicing it puts you in a jungle of brands and
unfamiliar components with new and different
applications.

The 1981 RCA SK Series Replacement
Guide takes you through these uncharted parts
with confidence and knowledge.

Over 170,000 foreignanddomestic replace-
ments are listed in this one handy book. With it,
you can find RCA SK replacements for transis-
tors, rectifiers, thyristors, integrated circuits
and high-voltage triplers in just seconds.

Clearly indexed and easy tounderstand, the
guide contains 1,382 RCA SK and KH types —
including 200 new types for '81. A convenient
dual-numbering system helps you quickly find
the proper SK replacement. For example:
SK3444/123A. The guide is also invaluable for

many industrial applications. Use it to make
MRO replacements right from your shelf.

So when you're working in the solid state
jungle, get yourself a great guide — the 1981
RCA SK Series Replacement Guide. Itdefinitely
leads the way. Pick up your copy now from your
RCA SK distributor or send a check or money
order for $2.25 10: RCA Distributor and Special
Products Division, P.O. Box 597, Woodbury,
N.J. 08096.

SK Replacement
Solid State

L86L AVIN
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“WHOLESALE COMPUTER PRICES”
QMEGA DIRECT TO THE PUBLIC
SALES East Coast: 12 Meeting St., Cumberland, Rl 02864

Co. West Coast: 3533 Old Conejo Rd, #102,
Thousand Oaks, CA 91320

PRODUCT SPECIAL
of the MONTH!

Products are

-~ o &
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o =

a2 5 x 0
S 2 & &5

-

Atari 800 16K - $749
32K - $849

Atari 850 Interface Module $159
Atari 825 Printer $695

W=

Intertec Superbrain
32K Ram $2449
61K Ram $2649

pm=
Call for Price

Centronics - Ltd. gquan

QMEGA OFFERS THE BEST DELIVERY AND PRICE ON: | 7303 § 525
APPLE ¢ ATARI ® TRS-80 Model Il ® INTERTEC e | A
DIABLO e EPSON ¢ HEWLETT-PACKARD e SOROC o | 730-1 § 525
COMMODORE e NEC ¢ QUME ® CENTRONICS : 753 81750

$1550

e
e p

Televideo ‘
NEC spinwriter 912Bor C $679%
§510-5530 — $2395 920C- $739

Diablo 630 - $1995
{with tractor feed) $2195

OMEGA sells only quality merchandise to our customers
QOMEGA will try to match any current advertised price with similar purchase
conditions. Before you buy anywhere else — be sure to call QMEGA Sales Co

West Coasl East Coast
1-805-499-3678 1-401-722-1027

CALL TOLL FREE FOR OMEGA'’S PRICE!
East Coast: 1-800-556-7586

Telex: 952106

? QMEGA ships via UPS, truck, or air. COD’s %3
S Visa, Mastercharge accepted, with no service charge o
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The total units on the scale for transmit-
ter measurements must be 160 units —two
divisions above 100 units, which appear on
the scale. Zero carrier should be set at that
point. Zero carrier Is displayed, on the
scope, by chopping the signal after it is
detected from the transmitter, either by a
mercury relay or electronic means.

That signal is generally not available to
the studio engineer, so he never sees it.
That probably causes much of the confu-
sion. if we set the carrier at two divisions
above 100, we wind up with a total of 160
divisions; thus, if sync is set at 40 divisions,
we end up with 25% sync (measured from
zero carrier to tip of sync), which is correct.
100% modutation of video is never
reached. It is set by FCC rules. A 12.5%
protection area is provided, for two rea-
sons. Firstly, to avoid white-picture satura-
tion, due to characteristic curve distortion;
second, to eliminate over-modulation (car-
rier chatter), which would cause problems
with Intercarrier receivers.

A word about power output may be use-
ful. We must consider video as a subtrac-
tive process. As we fill in the white-picture
area, our power output decreases. TV and
AM transmitters act quite differently. In
AM, an average signal does not change the
power input (DC input). The output power
does change, due to the modulation in
added tashion. But in a TV transmitter, the
power output changes in a drastic fashion.
The difference here is that the DC input
power changes in TV and consequently the
output power changes, too. The TV trans-
mitter power is at a maximum only with an
all-black picture (with sync-only modu-
lated). As we apply video, the power de-
creases in accordance with the white con-
tent of the picture. At all-white picture, the
power 1s minimum. In a typlcal 50 kW trans-
mitter, the plate current can change from 6
amps to 11 amps using 6800 volts. Quite a
power change, eh? Those figures might
make a ham operator drool.

C. M. ROGERS.
Valley Center, KS

THE HP-85

With reference to Mr. Gilder's report on
the HP-85 in your December 1980 issue:
There are a couple of minor errors. Firstly,
the beeper can be programmed for both
duration and pitch. The standard pack of
programs, supplied with each machine, in-
cludes a rendition of the William Tell Over-
ture using the beeper.

Second, if a binary routine, included with
a tape from the user’s library, or available
in the printer/plotter ROM, is used, the
entire graphics image can be stored as a
single string. The graphics screen can thus
be used for storage, adding 6K to the avail-
able memory.
BOB STAINER
Cape St. James., B.C. Canada

KEEPING AIRWAVES PUBLIC

| was interested in your editorial (Decem-
ber 1980) on keeping the airwaves public;
but the fact is, as you know very well, the
airwaves haven't all been free to the public
for at least the last 50 years. | cite as an
example the scrambled telephone mes-
sages which have been transmitted on our
shortwave bands as far back as the mid
'30’s. Those messages were—and as far as
continued on page 26
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\Mg-in”remote control system
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——

=

FUNCTIONS
CN AND OFF
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FUNCTIONS
ON, OFF, BRIGHTEN
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ar 3R System X-10'modules,
.0l lights and appliances
re in the house by pressing a
A{tons. So it's easy to take control.
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the modules. And you're ready to
take control.

BSR X-10 SUPER SPECIAL
DELUXE
ULTRASONIC CONSOLE

existing household wiring to the
REGULARLY $49.95

‘e control you've got. module of your choice. The Lamp
Ju can turn on the TV, radio or Module turns on, off or dims any NOW $29.95
eo in the morning to help you wake incandescent lamp up to 300 watts. .
The Appliance Module turns With the purchasde :)f three or more
modules
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1, turn on the lights before going
vnstairs so you don't have to fumble
"e dark. Turn off unnecessary lights
1 help get your electric bill under
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sh a button and turn everything off.

Modules normally $20.00 ea.
Modules of your choice
3 or more $16.95 ea. 6 or more $14.95 ea.
Ultrasonic Hand Unit
Normally $24.95 Now $18.95
Please add $3.00 for shipping

TOLL FREE HOT LINE
800-223-0474

appliances like TVs, window fans or
stereos on and off. And the Wall Switch
Module is designed to turn on, off or
dim any light or lamp up to 500 watts
normally operated by a wall switch.
There's even a Cordless Controller
that transmits signals to an Ultrasonic
Command Console from up to 30 feet

d sleep soundly. But, if you hear a
ange noise in the middle of the night,
u can press a button to turn on all the
hts and scare the daylights out of an
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he Controller is designed to
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:ommand Console keyboard,
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away. So there's plenty of control for
everyone.
Simplicity is built into
the system.

No special wiring is
needed. Simply plug The
Controller Command

ﬁ Console into any wall outlet
in any room of the house

Then plug your lamps and apphances
into the appropriate modules. Plugin

THE TIMER™ automatically Programs
Lights, Appliances. Just plug in The Timer
and the BSR X-10 modules and you can pro-
gram up to 8 lights and appliances to go On
and Off up to twice a day. UL listed.

$74.95 it purchased separately. if purchased

with 3 or more modules $59.95
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LETTERS
continued from page 24

| know still are—scrambled for the sake of
privacy, but are nonetheless transmitted on
our public airwaves.

That, to my way of thinking, is just as
wrong as the thing you are complaining
about. | have always felt that it wasn’t right.
Messages broadcast over our ‘‘free’ air-
waves should be available tor all to listen to
without special ‘‘secret’’ deciphering
equipment. Yet, for some reason, | have
never seen or heard of any complaints
about scrambled broadcasts over the pub-
lic air waves in any radio magazine.

But something that is of much more con-
cern to me than that is some of the FCC's
proposals of butchering up the AM broad-
cast band even worse than it has already
been messed up—like narrowing the band-
widths to 9 kHz and eliminating the so-
called clear-channel stations. After all, the
original idea was that frequencies between
550 kHz and 1700 kHz were for long-dis-
tance communication. Local broadcasting
can as well be done at much higher fre-
quencies. But that is not what is being done
and as a result the AM band has become so
cluttered up with stations that it is only
good for local coverage.

That is certainly not in the public interest.
On the other hand, |, for one, do not believe
that the 70-UHF channels will be used for
TV entertainment in years to come—if
ever.

JOHN R. SIMPSON
Tampa, FL

EINSTEIN NOT CONTRADICTED

In the January 1981 issue, under '‘Let-
ters,” Mr. Anthony Hans Klotz of Babylon,
N.Y., claims that certain rules postulated by
Einstein were ‘“never real originally.” I'm
afraid that he is overlooking a key word in
the consequences of the postulates: “ob-
served.”’ The behavior of light (which must
be used to make length measurements)
causes an observed length contraction
which is quite real. One might claim that the
length contraction in an "‘absolute” sense
does not occur. Such a claim is in itself
“unreal’”’ because it could never be verified
experimentally.

Mr. Klotz’s supposed ‘‘charged capacitcr
contradiction” arises because he applies
special relativity considerations to the ob-
served dimensions of the moving charged
capacitor but totally ignores the special rel-
ativity considerations which must be ap
plied to the electromagnetic fields of the
capacitor. (The special theory applies to
electromagnetic radiation of any frequen-
cy, while light is simply electromagnetic
radiation within a very narrow band of fre-
quencies that can be percelved by the
eye.)

Unfortunately, the editor repeats the
ubiquitous misconception that the mass of
an object moving at the speed of light
would be infinite. The accepted reality is
that the mass does not vary with the speed
at all, it is the observed momentum that
becomes infinite at the speed of light. No
reputable physicist today would consider
the mass of an object to increase with its
speed. As an authoritative reterence, | offer
the book, Classical Mechanics, by Gold-

sessing ina, ¥ .,
ject, but W)’r N ’5’,-
write about “90
exposes on 4
through thought "¢
equally ridiculous "€
ject. % 2
MARTY NAGEL, M.S%, %
Chagrin Falls, OH  ®

SUGGESTIONS Ru

During the past year, | ha
cles you ran on building
reception system. | would be
hearing from any readers who ¢
systems from your articles, telling
turned out.

It would be especially nice if so
living in the San Diego area could ge
contact with me. An investmen:
$1000.00 needs to be investigateq befc
my construction begins. While the electror.
ics end of it doesn‘t seem bad, I'm worriea
about the construction of the spherical
antenna required, and the amount of time
and effort that must be spent to assure the
spherical surface.
JOE ST. LUCAS,
8685 Ferndale,
San Diego, CA, 92126 R-E

TR rrecision

,(800)645-9518

Microcomputer-Gontrolled
Autoranging DMM wvodel 2845

= Long life, high reliability
Four hermetically sealed reed relays perform
range switching with virtually no contact wear
Microcomputer intelligence
Designed around 4-bit microcomputer. Analyzes
stared data and range that provides greatest
display resolution. Program memory capacity
1024 x 8 bits of ROM supported by 48 x 4 bits of
data memory RAM

= Computer stabilized accuracy to 0.1%
a Auto-perfection
Selects range for maximum resolution
® Audiblie continuity indicator
Built-in audible tone generator
» G-MOV overioad protection
Provides AC and DC voltage range protection to
1000 VDC or AC peak
= Shielded in RF fields
Accuracy maintained in RF fields

... in stock and available for immediate delivery.

Dual Trace 5" Sweep/Function Semiconductor Portable Digital
30 MHz Triggered Scope Generafor Transistor Tester Capacitance Meter
Model 1479A Model 3020 Model 5208 _ Model 820
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Order with Confidence and get the Fordham Advantage!

i FORDH.AM

our prices TOLL FREE
855 Conklin St. Farmingdale, N.Y. 11735

s Master Charge
= BankAmericard
s VISA = COD

Ty
visa®
= Money Order
.
COD's extra
)

NY State call (516) 752-005C
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| Satellites List$12.95

List $8.95.No. 714
Linear-IC Selector.
List $9.95. No. 1060

No. 1199

1160
AN List$12.95

List$12.95

good reasons to try
Electronics Book Club . . .

« Reduced Member Prices. Save up to 75% on books sure to
increase your know-how

¢ Satisfaction Guaranteed. All books returnable within 10
days without obligation

¢ Club News Bulletins. All about current selections—
mains, alternates, extras—plus bonus offers. Comes 14 times
a year with dozens of up-to-the-minute titles you can pick

) List $10.95. No.

from
e “Automatic Order”. Do nothing and the Main selection
will be shipped to you automatically! But . . . if you want an

Alternate selection—or no books at all—we'll follow the
instructions you give on the reply from provided with every
News Bulletin

e Continuing Benefits. Get a Dividend Certificate with
every book purchased after fulfilling Mémbership obliga-
tion.and qualify for discounts on many other volumes

» Bonus Specials. Take advantage of sales. events, and
added-value promotions

« Exceptional Quality. All books are first-rate publisher’s
editions. filled with useful, up-to-the-minutes info

List $1‘§.95
Morebooks to pick from. ..

e How to Make Home Electricity From
Wind, Water and Sunshine.
List $10.95. No. 1128

¢ 99 Test Equipment Projects You
Can Build. List $12.95. No. 805

¢ Radio Astronomy for the Amateur.

e Tower's International Op Amp
¢ 303 Dynamic Electronic Circuits.

o The Master IC Cookbook. List $16.95.
e How to Design & Build Your Own

Custom TV Games. List $14.95. No. 1101
¢ Modern Digital Communications.
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'ELECTRONICS BOOK CLUB
Blue Ridge Summit, PA 17214

Please accept my Membership in Electronics Book Cluband
send the 4 volumes circled below. I understand the cost of
the books selected is $1.00 (plus shipping/handling). If not
satisfied, 1 may return the books within ten days without
obligation and have my Membership cancelled. | agree to
purchase 4 or more books at reduced Club prices during the
next 12 months,and may resign any time thereafter.
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EQUIPMENT AND TRAINING
NO OTHER SCHOOL CAN MATCH.

NTS HOME TRAINING INVITES YOU TO EXPLORE MICROCOMPUTERS,

DIGITAL SYSTEMS AND MORE, WITH STATE-OF-THE-ART EQUIPMENT
YOU ASSEMBLE AND KEEP

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

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

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

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

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

In Communications Electronics you'll be
able to assemble and keep your own
NTS/HEATH 2-meter FM transceiver, plus test
equipment.

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



Simulated TV Reception 4

NATIONAL ...~
TECHNICAL s
SCHOOLS ,gi,s

TECHNICAL-TRADE TRAINING SINCE 1905
Resnwdent and Home-Study Schools

4000 SO. FIGUEROA ST.. LOS ANGELES. CA. 90037 _—“\

NATIONAL TECHNICAL SCHOOLS -~
4000 South Figueroa Street Dept. 206-051 -
Los Angeles, Callormia 90037

Please rush FREE color catalog on course checked below

1. The NTS/Rockwell AIM 65
Microcomputer A single board unit
with on-board 20 column alphanumeric
printer and 20 character display. A 6502-based
unit 4K RAM, expandable. 2. The NTS/KIM-1

Microcomputer A single board unit with 6 digit ] MicroComputers/MicroProcessors Auto Mechanics
LED display and on-board 24 key hexadecimal [] Communications Electronics Air Conditioning
“| Digital Electronics Home Appliances
calculator-type keyboard. A 6502 based L Dig
microcomputer with 1K RAM, expandable. [ industrial Teghnology Color TV Servicing
3. The NTS/HEATH H-89 Microcomputer

features floppy disk storage, “smart” S Age
video terminal, two Z80 micro- Address
processors, 16K RAM memory, expand- Ci
able to 48K. 4. The NTS/HEATH GR- Apt. L5
2001 Digital Color TV (25" diagonal) State Zip

features specialized AGC-SYNC muting,
filtered color and new solid-state high
voltage tripler rectifier.

Check if interested in G.1. information
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Check If interested ONLY in classroom training in Los Angeles.
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equipment reports

Global Specialties
2001 Function Generator

CIRCLE 101 ON FREE INFORMATION CARD

GLOBAL SPECIALTIES CORPORATION (70 FUL-
ton Terrace, New Haven, CT 06509) has
introduced the model 2001 function generator.
This versatile instrument produces four differ-
ent output waveforms: a sinewave, a square-
wave, a triangle wave and a TTL-level square-
wave. The model 2001 covers frequencies from
1.0 Hz to 100 kHz in five overlapping push-
button-selectable ranges. A vernier dial is cali-
brated from 0.1 to 1.0. The frequency of the
output waveform is the dial measurement mul-
tiplied by whatever range pushbutton is select-
ed (10 Hz, 100 Hz, | kHz, 10 kHz, or 100
kHz). For example, dial 0.5 and push the 1-

kHz button and you get 500 Hz. The dial is
accurate to within x 5% of the setting.

A variable output-level control is used to
control the level at two output jacks marked Hi
and Lo. The high output delivers from 0.1 to
10.0 volts P-P (or more than 40 dB) into 600
ohms. The low output is —40 dB down, or
from 1-100 millivolts into an open circuit or
0.5 to 50 millivolts into 600 ohms. The model
2001 holds the output constant within 0.5 dB
over its entire frequency range.

The TTL squarewave output is at the dial
frequency and capable of driving up to 10 TTL
loads with risetimes and falltimes of less than
25 nanoseconds. The amplitude is 0 or § volts,
and is not adjustable by the level control. The
TTL signal is always in phase with the other
outputs (other outputs can be used simulta-
neously).

The sinewave output has less than 2% distor-
tion. The triangle waveform is within a £1%
linearity error; the squarewave has risetimes
and falltimes of less than 100 nanoseconds. All
those outputs can be swept over any desired
frequency band. An AC voltage of up to %10
volts can be fed into the SWEEP IN jacks. That
can be used to check the frequency response of

a filter, for example. The manufacturer recom-
mends using a triangle wave and driving the
scope's horizontal sweep with the same type of
wave. Since the triangle wave is linear with
time, the scope shows a linear display of the
frequency-response characteristics of the fil-
ter. Any peaks, regeneration, lack of symme-
try, or other faults will show up instantly.

The operator’s manual contains full instruc-
tions for this. To show the response of a 5-kHz
bandpass filter for example, set the frequency
dial at 0.55 and press the 10-kHz range push-
button. Setting the sweep voltage at 9.7 volts
(P-P) will cause the model 2001 to sweep from
1 kHz to 10 kHz.

If an offset signal-voltage is needed (one
that is not symmetrical about zero), press the
DC OFFSET pushbutton. The LEVEL control now
becomes an offset control. For instance, you
can create a squarewave that goes from 0 volt
to +5 volts, or from 0 volt to — 5 volts. If the
scope is set to DC input, that also varies the
position of the trace on the screen.

An instrument like this one can be very
helpful in all kinds of audio testing. The trian-
gle waveform, for example, is ideal for locating

continued on page 34

Y%coME ON UP
YOU KNOW THE Wi

RCA Receiving Tubes-
for one-trip servicing.

Most callbacks aren’t caused by bad
servicing. Components are the reason.

That's why you need receiving tubes
you can trust, dependable receiving tubes
from RCA. We offer over 1,000 types— all
produced to exacting specifications.

For miniatures, Novars, Compactrons,
Nuvistors, Glass Tubes, Metal Tubes and
more, count on your RCA Distributor. He's
got the tubes that help you finish the job
in just one trip.

Increase your profits with RCA service
aids and sales promotion aids.

See your local RCA Tube Distributor for
RCA's technical guides, service tools and
tube caddies. They all make your service
work faster and easier while RCA's in-store
signs and eye-catching displays promote
your business professionally.

RC/A:™ <D
Tubes (

RCA Distributor & Special Products Division,
Deptford, N.J. 08096




Yesterday you could admire all-band
digital tuning in a short wave receiver.

Today you can afford it.
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Tune in the Panasonic Command Ser es™
top-cf-the-line RF-4900. Everything you wartt in
short wave at a surprisingly afforcabl2 price
Like “luorescent all-band readout with a five-d g t
freqLency disp.ay. It's so

accurate {within 1 kHz, to

be e»act}, you can tunein (1
a station even before it's

broadcesting. And with the H

RF-490C’s eight short wave ! (*
bands, you can choose any 5
broadcast between 1.6 and e 2P
31 MHz. That's all short wave ; 5
bands. That’s Panasonic. k

And what you see on the

outside is just a small part of what Panasanic gives
you iaside. There's a double superheterc:dyne
system for sharp reception stability ard sele<tivity
as well as image rejection. An input-tuned RF
amglifier with a 3-ganged variable tureng capagzitor
for ence.lent sensitivity and frequency lirearty.
Laddar-type ceramic filters to reduce frequency
interf2rer.ce. And even an an:enna trimmer that
changes the front-end capacitance fcr reception
of weak oroadcast signals.

Tc kelp you control all that sophisticated
circultry, Panasoric’s RF-4900 gives you all these
sophisticeted controls. Like an all-geer-drive

L St S Hx i = ‘
l. e T
- 'itn - - "I < -
e - =
- - o “g -
S —— v " s ]
- - em - - -
T swe-o -
-

P
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funing control to prevent ‘'backlash.’ Separate
wide/narrow bandwidth selectors tor cr sp reception
even in crowded conditions. Adjusrable calibration
$or easy tuning to exact frequencias. 4 BFO pitch
control. RF-gein control for
improved recepfion in strorg.
signal areas. An AN_switch

controls.
And if all that shart wave isn't
enough. There’'s mcre. Like SSB

H Even separak bass end treble

"- (single sideband) amnateur radio.

All 40 CB chennels. €hip to shore.
Even Morse com munications.
AC/DC operation. Ard with
Panasonic’s 4” ful -range speaker, the big sound of
AM and FM will really sound big. Thz2re's aiso the
Panasonic RF-2909. t has most of the features of
the RF-4900, but it costs a lot less.

The Command Seties from Pangsonic. It you had
short wave receivers as good. You woildnt still be
raading. You'd be | staning.

*Short wave reception will vary with antenna, weathar conditions,
ag-erator's geographic location and other factors Ancutside
atenna may be required for maximum short wav2 “ec3ptie.

®
just slightly ahead of our time.
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continued from page 32

clipping in any stage from input to output. You
can detect the slightest clipping tendency by
noting the flattening of the triangle wave's
sharp peaks. Nonlinearity shows up instantly
as a curvature of the rising and falling ramps.
Faults such as those show up very easily with
these tests.

The instruction manual details all modes of
operation and shows control settings, wave-
forms, and a handy chart showing the scope
patterns produced by many typical defects.
Full calibration data is in the back of the book,
if needed. The model 200! is a handy instru-
ment with many possible uses. [t sells for
$186.00. R-E

Sencore Model DVM56
Microranger DMM

CIRCLE 102 ON FREE INFORMATION CARD

WITH THE AVAILABILITY OF LOW-COST MI-
croprocessor IC's it was just a matter of time
before they would be used in electronic test
equipment. One of the most recent additions to

Hear there
and everywhere.

Easy tuning, digital display, professional quality

R-1000

The R-1000 is an amazingly
easy-to-operate, high
performance, communications
receiver, covering 200 kHz to
30 MHz in 30 bands. This PLL
synthesized receiver features a
digital frequency display and
analog dial, plus a quartz
digital clock and timer.

R-1000 FEATURES:
» Covers 200 kHz to 30 MHz
continuously.

« 30 bands, each 1 MHz wide.

« Five-digit frequency display
with 1-kHz resolution and
analog dial with precise gear
dial mechanism

« Built-in 12-hour quartz digital
clock with timer to turn on
radio for scheduled listening
or control a recorder througf
remote terminal

» Step attenuator to prevent
overload

« Terminal for external tape
recorder.

« Tone control
¢ Built-in 4-inch speaker

P KENWOOD

« Three IF filters for optimum
AM, SSB, CW. 12-kHz and
6-kHz (adaptable to 6-kHz
and 2.7-kHz) for AM wide and
narrow, and 2.7-kHz filter for
high-qualitg SSB (USB and
LSB) and CW reception.

« Dimmer switch to contro!

intensity of S-meter and other
panel lights and digital display.

« Effective noise blanker.

« Wire antenna terminals for
200 kHz to 2 MHz and 2 MHz
to 30 MHz. Coax terminal for
2 MHz to 30 MHz

« Voltage selector for 100, 120,
220, and 240 VAC. Also
adaptable to operate on 13.8
VDC with optional DCK-1 kit

OPTIONAL ACCESSORIES:

» SP-100 matching external
speaker.

¢ HS-5 and HS-4 headphones

« DCK-1 modification kit for
12-VDC operation

TRIO-KENWOOD COMMUNICATIONS INC
1111 WEST WALNUT / COMPTON, CA 90220

CIRCLE 42 ON FREE INFORMATION CARD

the field is the mode! DVMS56 Microranger
from Sencore (3200 Sencore Dr., Sioux Falls,
SD 57107). According to the company’s ser-
vice manual the model DVM 56 was designed
to free the technician or engineer from the
need to switch ranges manually, interpolate
readings, or have to figure out where the deci-
mal point should be, making servicing faster
The niodel DVMS56 does all of those things
automatically.

Physically, the mode! DVMS56 is somewhat
large as compared to more conventional
DMM’s. The unit measures 4 X 8 X 11
inches. The front panel measures approximate-
Iy 4 X 8 inches. The unit is solidly built and its
large size gives you an idea of the amount of
circuitry packed inside the cabinet.

The model DVM 56 measures AC and DC
current up to two amperes. Resistance mea-
surements from 0.01 ohm to 99.99 megohms
can be made in either the high- or low-power
mode. The low-power mode is used for in-
circuit testing of solid-state devices as there is
insufficient voltage to forward-bias a junction
AC voltage is measured in three modes over
three ranges: peak-to-peak (two kilovolts maxi-
mum), average RMS, and true RMS (.0001
mV to 999.9 volts for both RMS modes). DC-
voltage measurements up to 10 kilovolts are
possible with the model TP222 10-kilovolt
probe (included). Without the probe. DC volt-
ages from 0.1 mV to 1.999 kilovolts can be
measured.

There are two decibel ranges. The dBm
range uses the standard reference of | milli-
watt into 600 ohms (0.7746 volts RMS). If any
other reference is desired, the dBP range is
used. To “program™ a reference into the mode!
DVMS56, simply press the OHMS & dBP ZERO
button while measuring the reference. All fur-
ther dB readings will be referenced to the pro-
grammed reading.

Another feature is the ability to select the
resolution for a particular application. By
pressing one of the three pushbuttons on the
front panel, the user can select 3-digit, 4-digit,
or 4'/:-digit resolution. As the instruction
booklet points out, the 4'/:-digit readout will
most likely be most important when using the
DVMS56 in calibrating procedures. For most
applications, 3 digits will suffice. Certainly, 4
digits exceed the capabilities of most DMM’s.

There is also a RANGE HOLD button. Since
the model DVM56 will actually switch
through as many as three basic ranges of volt-
ages, it will be useful to be able to perform
multiple measurements using the same range.
For instance, if you are servicing a piece of
electronic equipment where all the voltages
will be in the kilovolt range, there seems to be
little reason to allow the model DVMS56 to
start off in the MILLIVOLT range, autorange to
the VOLT range, and finally up to the KILOVOLT
range. When you want to use one range, a press
of the RANGE HOLD button while a reading is
displayed, will keep the meter in that range
until you want to use the autoranging feature
again. That feature works the same way for all
functions (voltage, resistance & current).

Another unusual feature is PEAK & NULL. As
most technicians and engineers are already
aware, DMM’s are unable to take the place of
analog meters when it comes to adjusting traps
or tuned circuits where an exact minimum or
maximum reading is needed. This feature will
do a fantastic job of such peaking or nulling.
Two small LED indicators (labeled with
and — signs and direction indicators) on the
front panel are used to indicate a peak or null.

continued on page 36



NOW SONY TEAGHES YOU

THE THEORY BEHIND

VIDEQ GOLOR SYSTEMS AT
THETOUCH OF A BUTTON.

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

The classroom is home or shop. The seat—your most comfortable. The hours—your own. The
method—five videocassettes and five accompanying booklets that make up
a complete. self-paced learning Erogram. With Sony 1eachin\§.

Called “Color Systems.” this second course in Sony’s Video Funda-
mental Series is designed for those who require a thorough back-

round in all aspects of color theory as it applies to the video
industry today.

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

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

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

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

SONY COLOR SYSTEMS GOURSE

We honor VISA and MasterCard via phone or mail.

I'm interested in learning color video technology. Please send me:
COLOR SYSTEMS SERIES —-COMPLETE

(5 cassettes/booklets. customized album and binder supplied) Name
Betamax Olhr. Q2hro.ooooo oo L $29500  Address
Regular Price $330.00 ) .
WU-matic O oo $35500 City State
ice S405.0( .
Regulur Price $405.00 Zip Code Phone =

INDIVIDUAL LESSONS
(Price per cassette/booklet)

Betamax Olhr, O2hro.oooooo ot $66.00
WU-matic O $81.00
Circle lesson = and indicate quantity desired in space provided.
1 2 3 4 S
PREVIEW TAPE
Betamax Olhr. O2hro.ooooooiioii $12.50
U-matic O $28.00

Add appropriate sales tax and $1.75 per cassette ($8.75 for complete
course) for handling and shipping. (UPS in continental U.S. If outside.
add $30.00 for Export Charges. plus Collect Freight Charges: special
handling is extra.) For phone orders. call (213) 537-4300. x331. or visit
vour local SONY Video Products Dealer.

CIRCLE 31 ON FREE INFORMATION CARD

VISA/MasterCard Number Exp. Date

Signature

Mail to: Sony Video Products (‘omrany. Tape Production Services.
700 W. Artesia Blvd.. Compten. California 90220.

O Please send additional information.

NOTE: Tapes returnable if defective when received. Please allow two

weeks for delivery.
SONY.

Video Communications
Sons. Betamax and U-matic are registered trademarks of the Sony Corp.
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continued from page 34

In use, the operator selects the desired func-
tion, depresses the PEAK & NULL button, con-
nects the test leads to the circuit to be
adjusted, and watches the two red lamps on the
panel. When both lamps glow (and one or the
other of them goes out when you adjust the coil
or other device) the circuit is in perfect adjust-
ment. The markings indicate which way you
must adjust to obtain a peak or null.

Large (0.5-inch) LED’s are used in the dis-
play and are easy to read at a distance. A bail-
type handle also scrves as a handy tilt stand for
bench use, and the construction of the cabinet
is rugged enough to withstand hard useage.

Front-panel banana jacks let you use any test

leads you may already own. Three high-quality
leads are supplied. Two of the leads (black and
red) have alligator-clip terminations, while the
third (red) has a probe.

As already mentioned, the unit comes with a
10-kilovolt transient-protector probe (mode!
TP222). The probe allows the mode! DVM56
to make DC-voltage measurements up to 10
kilovolts. Sencore recommends that the probe
be used whenever DC voltage measurements
are made, as it increases the meter’s input
impedence, resulting in less circuit loading.
That means, of course, a more accurate read-
ing. The isolation resistor in the probe also
tends to decouple the leads from the circuit,
and that results in less capacitive loading.

Although readings obtained using the probe
were good, there were some drawbacks. In use.
the probe, which is five inches long, is slipped

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. Quall

in every

detail (at no premium in price). CHANNELLOCK.
Be sure that name is on the pllers YOU buy.

JCHAN WL LOCK |

CHANNELLOCK, INC. » Meadbville, Pennsylvania 16335

Meet The Rest Of The Family. Send For Free Catalog.
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onto the end of the standard probe, which is
also five inches long. That results in a rather
clumsy, 10-inch-long test probe. Additionally,
the probe must be removed for all ranges other
than DC VOLTS.

The model DVMS56’s case has feet for stabil.
ity when used on a flat surface. Other case
features include a provision for cord storage, a
clip for the 10-kilovolt probe, and a spare-fuse
compartment. There is also a 1 5-volt accessory
jack for use with the optional L4220 AC
amplifier. A slide-out chart at the bottom edge
of the case (just under the front panel) has
complete instructions for using the unit

One of the few problems noted in use is the
delay in obtaining readings once the test
probes have been attached to the circuit. The
instructions list the “thinking time” for the
microprocessor as two seconds, maximum.
However, you will have to get used to that
delay first, as most good technicians place a
probe on a connection and look at the meter
with the expectation of seeing a reading imme-
diately. The two seconds may seem like an
eternity to a fast technician. The delay is short-
ened when using the RANGE HOLD function, as
the unit will not have to cycle through the
ranges. However, it seems as though the time
is lengthened when using the TP222 probe.
When you consider that you would have to
reach up and change the ranges of a normal
meter, perhaps the wait is justified. To be sure,
you can get used to it.

The model DVM56 sells for $795. R-E

Alliance Model HD-73
Heavy-Duty Antenna
Rotator

CIRCLE 103 ON FREE INFORMATION CARD

ALLIANCE, MANUFACTURER OF THE FAMOUS
Tenna-Rotor TV antenna rotators since the
early 1950’s, has released a heavy-duty antenna
rotator designed for amateur and CB use. The
model HD-73 comes well packaged with a con-
trol unit, a rotator motor, accessory hardware,
and a manual. The six-conductor cable re-

quired for installation is not included
Before purchasing any rotator, you should
determine whether it will be adequate for your
antenna. Wind loading and vertical-weight
bearing are probably the two most important
considerations. Because the rotator is affixed
to the uppermost part of the antenna mast or
tower, an additional vertical support is re-
quired to attach the antenna to the rotator. The
longer that vertical support is, the greater the
stress on the rotator because of leverage from
continued on page 38



We gave _
solderless breadboarding
‘aneéw name.

t ¢ t ¢
rding difying > 1

find t W - b

1. Fro ) 1 \

[

|
|
|
|
|
|
|
|
|

— = — — ——

e e OB Call ollfree for details
fomnnsnmnn s SPECIALTIES 1:800-243-6077

CORPORATION CIRCLE 54 ON FREE INFORMATION CARD

See us at E.D.S. 81, Booth No. T/10, 12 and U/9, 11



The Original...

A First in the industry, with
over thinty years of use by
satisfied customers.
Spray Pack Mark Il
gets into places of
close tolerance and
washes out the dirt,
leaving a thin film of
lubricant which lasts
indefinitely, with zero
effect upon current
capacity and
resistance.
Spray Pack Mark Il
has been tested and
proven in the Space
Age and is still the
finest lubri-cleaner
available. It is quick,
safe, effective - a
MUST for every tool
caddy.

Spray Pack Mark Il
).:H LA oz}; is the best-priced
lubri-cleaner.

MMAass 3

SPRAY-PACK
LUBRI-CLEANIER
TV TUNERS, SWITCHES,
ROLs, POTS., RELAYS. 10

CAUTION

Avallable at Leading Distributors

Product of

OUIE TROLE

COMPANY

455 Monfgomery Building
Spartanburg. SC 29301
803-582-4837
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EQUIPMENT REPORTS
continued from page 36

wind loading. When vertically polarized beam
antennas are used, that problem is aggravated.
No metal vertical part of the antenna suppart
should be closer than one-quarter wavelength
to the lowest tips of the antenna elements.
Assuming that a two-meter beam is used, a
nonmetallic support between the antenna
boom and rotator should be about three fect
long.

In CB installations the nonmetallic support
above the rotator theoretically should be at
least 18 feet long! Obviously, that length is
rarely (if ever) met in the field, but it could be
a consideration for those operators who want
the best radiation pattern possible from a verti-
cally polarized antenna. Horizontally polarized
antennas present no such problem, and can be
mounted as close to the rotator as is practical.

The model HD-73 rotator weighs approxi-
mately 10 Ibs. when mounted, and is housed in
heavy-duty aluminum. It is designed for wine
loading in excess of 100 miles-per-hour (10.7
square-feet-per-wind-load area) and is water
resistant. The rotor provides 400 inch/pounds
of starting torque, and 1800 inch/pounds of
brake torque to resist windmilling.

The motor is designed to operate from only
20 VAC (provided by the control unit) in
order to comply with safety limits mandated
by Underwriters’ Laboratories, Inc.

An improved braking action reduces torque
stresses on the antenna system. There is very
little play noticeable in the bearings. Those
bearings fill two complete raceways to help
equalize the weight load on the rotator. The

system can accommodate up to 1000 lbs. of
balanced vertical load.

The support bracket is designed for in-tower
centering without having to use shims. Four
bolts are provided for mounting the unit with-
out spacers; in addition, a drilling template is
supplied.

Alternatively, the rotator can be mast-
mounted. No-slip support brackets are sup-
plied that have a good “bite,” and can accom-
modate a mast pipe of 1%-2'/2 inches O.D.

The control unit is powered from 120 VAC
at 0.8 amps. It is housed in a plastic cabinet
and features a large, brightly illuminated azi-
muth-indicating meter that is lighted by a
replaceable bayonet-base panel bulb.

Calibration is shown in [0-degree incre-
ments, as well as in compass points. In our
tests, resolution of the indicator was very
good—within a few degrees. A front-panel cal-
ibration control definitely helps to trim up the
accuracy.

The motor is activated by pressing a bar on
the control unit, either to the left or the right
to correspond with the desired beam rotation.
Dual speeds are featured: FAST (approximately
1 rpm) and SLow (approximately /s rpm).

Overload protection is provided by both a
fuse and a thermal switch. Overheating is a
problem, and it is recommended that the mod-
el HD-73 not be used for extended periods of
rotation. The transformer is small and becomes
quite warm with only moderate use. The con-
trol unit is switched off when not in use.

Contact sparking of the controlling wafer
switch was visible and audible during some
rotator activation. Subsequent inspection re-
vealed that the open contacts are large enough

continued on page 42

INTERNATIONAL FM-2400CH

FREQUENCY METER FOR
TESTING MOBILE TRANSMITTERS

STANDOFFS

AND RECEIVERS

Portable « Solid State « Rechargeable Batteries

RADIO-ELECTRONICS

w
o

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

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

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

cies of the receiver between 5 MHz
and 40 MHz.

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

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

« Tests Predetermined Frequen-
cies 25 to 1000 MHz

Extended Range Covers 950
MHz Band

Pin Diode Attenuator for Full
Range Coverage as Slignal
Generator

Measures FM Deviation

FM-2400CH (meter only) ..... $690.49
RF crystals (with temperature

correction)..... $28.89 ea.
RF crystals (less temperature
correction) .. $2192ea.

IF crystais catalog price

Write for catalog

Eim

INTERNATIONAL CRYSTAL MFG, CO INC.
10 North Lee Oxlahoma Crty. Owla. 73102
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a little richer
after building

one of these.

H-8 Personal
Computer with Dual
Floppy Disk Storage

Computer with
Floppy Disk Storage

Richer in knowledge

Once you build your own computer, you'll
know it inside out. You'll know how to
make it wotk for you, how 'to make it grow
as your skills grow.

Richer in savings

Build-it-yourself kits cost less — about 30%
less than comparable assembled comput-
ers. And you'll probably never need to pay
someone for service because no one will
know your computer better than you.

Is it hard?

Not at all. Heath-makes it simple with easy-
to-assemble designs and with step-by-step
manuals that guide you from unpacking to
final plug-in. And a Heathkit helping hand
is always just a phone'call away.

Heathkit

H-14 Serial Printer

Innovative software

Heath offers you innovative programs for
running your home or'business, and excit-
ing games for your family.You can have
Microsoft™ BASIC™, one of themost power-
ful and widely used languages.

Heath User’s Group (HUG) will share with
you a library of over 500 programsto make
your computer serve you in ways you
never imagined.

Complete hardware

Choose from three computer systems:

The H89 All-in-One Computer gives you
everything in one compact, convenient
unit.

The flexible H8 gives you the freedom to
combine’ memory and interfacing for ex-
actly the system you require.

And the powerful H11A gives you 16-bit

H-11A 16-BIt
Computer with Dual
Floppy Disk Storage

H-19 Professtonal
Video Terminal

208 f

Self-Instruction for Assembly
and BASIC Programming

power for your most complex programs.

The Heathkit line includes video terminals,
matrix and letter-quality printers and a
complete selection of accessories. You'll
even find award-winning self-instruction
packages to teach yourself programming
in BASIC or Assembly.

FREE <=_ =

it's all in the
new 104-page
Heathkit Catalog, - 4

along with nearly 400 electronic kits for
your home, work or pleasure. Send for
your iree catalog today, or pick one up at
your Heathkit Elecfronic Center.”

*Visit your Heathkit Electronic Center in the U.S. or Canada where Heathkit Products are
displayed, sold and serviced. See ycur white pages for the Iccation nearest you. Heathkit
Electronic Centers are units of Veritzchnology Electronics Corporation in:the U.S.

Write to Heath Company, Dept. 020-774, Benton Harbor, M1 49022

(In Canada write Heath Company, 1480 Dundas St. E., Mississauga, Ont. 14X 2R7)

CIRCLE 15 ON FREE INFORMATION CARD
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EQUIPMENT REPORTS
continued from page 38

to accommodate the current. The sparks may
be disconcerting but do not appear to pose any
hazard.

Cable installation is simple. A chart directs
the user as to which type of cable to order for
the length of control line needed. Screw-type
terminal blocks are included on both the con-
trol unit and rotator housing to accommodate
the six-conductor cable.

The manual is one of the best we've seen. It
is fully illustrated, and includes theory, in-
structions, a troubleshooting guide, a schemat-
ic diagram, an exploded diagram of the rotator,
and a complete parts list.

We judge the Alliance model HD-73 heavy-

duty antenna rotator to be a reliable system for
most nondemanding amateur and CB installa-
tions. It sells for $154.95. From the Alliance
Manufacturing Co., 22790 Lake Park Bivd.,
Alliance, OH 44601, R-E

Radio Shack Model
63-3001 Metal Detector
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( ADVANCE |s PROUD TO INTRODUCE the |

(SSHB3 NS4 Line of High Quality Digital Multimeters
Featuring The New 130 Hand-Held DMM Yy,

\.
r

Model 131. Similar
to Model 130, with

Rugged DMMs from Keithley — all feature large, bright
LCD display, easy-to-use rotary switches, externally accessible
battery and fuse, 10A current range, diode test capability, low
battery indicator, cushioned components.

Model 130. Our

most popular model,

j

Model 135. First
4Y2digit DMM with

TOLL FREE HOT LINE
800-223-0474

increased s the price/ perfor-s hand-héld
accuracy. . . . .. 134  mance champ..*115  convenience ... 219
ACCURACY SENSITIVITY
MODEL] DCV | DCA | ACV | ACA DCV | DCA | ACV | ACA 1]
130 [05% [ 1% [ 1% | 2% [0.5% | 100aV | 1nA | 100aV ] 14A | 100me2
131 [0.25% [0.75% | 1% | 2% | 0.2% | 100uV | 1xA | 1004V | 14A | 100me2
135 0.05% | 0.5% 1% 1.5% | 0.2% | 100uV | 10uA | 1004V | 1uA | 100mQ
\_ Case $10.00 Shipping $3.00 J
rf‘ THE TEST EQUIPMENT SPECIALISTS m—

THE MAJORITY OF METAL LOCATORS CAN BE
divided into three basic types: BFO, induction
balance, and transmitter-recciver. The new
Radio Shack (1400 One Tandy Center, Ft.
Worth, TX 76102) model 63-300! metal loca-
tor is the latter type.

The unit is equipped with a telescoping alu-
minum shaft that may be adjusted in length to
suit the user. The cxtendable shaft is long
cnough for average-height users. A tall adult
might have to stoop over slightly to get the
search head close enough to the ground for
sensitive searching.

The locator requires 6 “AA™ cells (not sup-
plied). The battery compartment is easily
accessible through a sliding cover. No assem-
bly is required and the unit is ready to go as
soon as it is unboxed.

The search head is made of plastic and it is
water resistant. But it is not immersion-proof,
so don’t plan on using the unit to probe for
objects below the water line. The tilt of the
search head is adjustable to suit the user.

Two coils located in the search head are used
to locate buried or hidden objects. The coils
are arranged so that the signal from the trans-
mitting (search) coil cannot be detected by the
receiving coil. When the search head passes
over an object, an electromagnetic field be-
tween the coils changes shape, and the receiv-
ing coil can then detect the signal from the
transmitting coil.

Some materials (non-ferrous) cause the field
to diverge (spread out), while ferrous (iron)
substances cause the ficld 1o converge (squecze
together). Those dissimilar ficlds are used to
analyze a target, or to discriminate against
trash in the ground. The search coil is Faraday-
shiclded to minimize capacitive effects.

Two controls are used to adjust the detector
for best sensitivity. One of those controls
selects between ferrous and non-ferrous mate-
rials; the other is used for peaking. Indication
is provided both by a visual panel meter and a
speaker. A third control sets the speaker vol-
ume. The meter is tilted for a comfortable
viewing angle. For noisy environments, or
where quiet operation is preferred, an ear-
phone (included) can be used. Using the ear-
phone turns off the speaker.

A shielded four-conductor retractable mike
cable connects the search head and the control
compartment. It is mounted internally through
the center of the heavy-gauge, seamless alumi-
num-tubing shaft. The shaft itself is securely
attached to the control compartment.

A phenolic printed-circuit board contains
five transistors and two diodes. It is etched well
and neatly laid out. The board is very roomy
and is easy to service should service ever be
required. Unfortunately, no circuit diagram is
provided.

In order to extend battery life, we followed
the manual’s instructions and bought Radio
Shack’s alkaline batteries. The detector
wouldn’t work at all. A close inspection
revealed the cause. The center-post terminals
of the Radio Shack alkaline batteries are too
short to touch the contacts in the battery com-
partment. Use standard ““AA” cells, or make
sure that the batteries you buy have center
posts long enough to make contact with the
battery holder.

Once the unit was operating, we proceeded
to adjust it as recommended in the manual.
The manual provides a number of valuable
tips. Read it, then read it again! Metal locators
are tricky to use; practice is necessary!

There was some capacitance effect; non-

continued on page 89




Video Review magazine tests a lot
of sophisticated video products

They get to see virtually every
make and type of color TV receiver

Which makes their selection of
Magnavox as their standard TV
receiver pretty impressive.

“We thought the Magnavox picture
quality and resolution were superb’

Ever since Video Review began
testing products; says the maga-
zine, "we've been looking for a
top guality, 19-inch TV set that
might serve as a standard of refer-
ence for all of the other products
we test. . .video cameras, video
cassette recorders, video cassettes

'We thought the Magnavox
picture quality and resolution were
superb, and that off-the-air sensitiv-
ity was also extremely good

‘Major VHF channels were
received with uniformly accurate
color fidelity. This receiver
produced superior color pictures

ated TV picture. S mulated wood cabinet.

even when using its own indoor
VHF and UHF antennas’

“The special tuning features and
remote control capabilities of the
Magnavox receiver are awesome”

The tuning system is purely elec-
tranic and totally digital,’ they con-
tinue. “There is a fine tune switch
and a memory lock button. If any
channel is received mistuned, the
user simply fine tunes up or down
in frequency by holding the button,
and when perfect tuning has been
achieved, the button is released and
the memory lock button is
depressed once.

“Nearby is Magnavox's Video-
matic feature. Depressing this
button activates the electronic eye
for automatic brightness adjust-
ment, color adjustment circuits and
automatic fine tune:

“.unusually good for any receiver.”

Overall, Video Review rated the
Magnavox 9.5 or better (out of a

CIRCLE 84 ON FREE INFORMATION CARD

possible 10.0) on Video Quality,
Reception Sensitivity, Color Fidelity,
and Video Resolution and Fidelity.
As they put it, " . .unusually good
for any receiver.

We can only add that once you
see a Magnavox color TV at your
Magnavox dealer, we think you'll
agree

For Magnavox color TV specifi-
cations, write Magnavox Consumer
Electronics Company, Dept. 700,
PO. Box 6950, Knoxuville
Tennessee 37914

C 1980 MAGNAVOX CONSUMER ELECTRONICS CO

The brightest ideas in the world
are here to play.
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“You
fixTV’...
what brand
shouid |

You’re on the spot.

Anv set you tell vour
customer about has a
chance of failing sometime.

But though we’re not
saving we're perfect, we'd like
vou to recommend RCA.
Because we're sure your
customer will love its picture
performance.

You can find the
problem and repair it
quickly if anything does
go wrong. Because with
RCA’s unitized chassis
failures are easy to handle.

get

gives frequent
hands -on workshops, as
well as lectures. So when
failures do occur, vou’ll
be ready.

RCA has more than
500 parts distributors
nationwide. \We have this
large network because we
don’t want you to have 10
walt too long for parts.

We also keep vour
mventory expenses lower by
using components instead of
modules, in most circuits.

CIRCLE 53 ON FREE INFORMATION CARD

,, \We know vour

customers think you're
responsible for evervthing
about their sets.

Good and bad.

And that’s why we here
at RCA are doing every thing
possible to make sure that
when vou finish a service call,
evervbodv’s smiling. Your
customer’s happy with your
recommendation.
And vou’re suill the
expert.

RCA IS MAKING
TELEVISION
BETTER AND BETTER.

RCA COM
.. h

MUNICATOR, our magivine of news i ce
service techniciar rite RCA, Dept. 1-455, 600 Nor
S n Drive, | polis, IN 4620
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How do microprocessors do what they do? Use an
assembly language computer to find out.

JORMA HYYPIA

THE MOST ENJOYABLE WAY TO LEARN THE ESSENTIALS
of computer programming is to play with a hobby-type
computer that permits communicating with the machine in
*‘plain English’’ by means of a typewriter-style keyboard.
However, that way you learn little or nothing about the
way computer magic i1s actually created by the complex
patterns of electrical signals whizzing around through those
mysterious ‘‘black-centipede’’ integrated circuits that cling
to the PC boards inside every computer. To truly under-
stand the more esoteric, fascinating fundamentals of micro-
computer operation, you need to work with a training-type
computer or with a hobby computer that uses assembly-
language programming.

Comparing hobby computers that use the BASIC pro-
gramming language with assembly-language training-com-
puters is a little like trying to equate competitive Frisbee
throwing with chess mastery. It can’t be done because each
requires the development of uniquely different special
skills. So before plunking down several hundred dollars for
a bona-fide trainer, know what it can and can’t do. For
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example, you should understand that it
is not suitable for game playing and
other conventional entertainment appli-
cations. or for balancing checking ac-
counts. It is for serious study. either in
an academic environment, or at home.
through some sort of self-education
program.

The five computers discussed in this
article are reliable. thoroughly user-
tested machines. They are anything but
carbon copies of each other. since each
offers unique options you should con-
sider carefully before making a pur-
chase. The E&L MMD-! computer is
an outstanding example of a basic teach-
ing and control computer. The S YM-/
has found widespread use in computer-
control applications. The ELF II, avail-
able in kit form. is the least expensive
way for a soldering-iron hacker to get
into  assembly-language computing
while still having the option of expand-
ing the system by adding an ASCII-
keyboard.

Computer knowledgeable readers may
be puzzled by the inclusion of the
COSMAC VIP, which is marketed as a
home-entertainment computer. Its in-
clusion in this article is justified because
it provides a comfortable middle ground
for those who might be fearful of an all-
out intellectual plunge into computer
fundamentals. The VIP can be used to
explore some of the more esoteric
aspects of computer operation and pro-
gramming: but it can also be used for
highly entertaining game-playing when
there is need of a temporary respite
from study.

Finally, for those who want an easy-
to-understand but thorough, course in
computer fundamentals. there’s the
Heathkit ET-3400 and its associated
learning program.

Any one of those computers is ideal
for an electronics hobbyist who invents
computerizable gadgets. because it can
be used as a control device as well as a
learning aid.

All other factors being equal, you
may wish to choose a training computer
that uses the same microprocessor used
in the high-level language computer you
already own or plan to buy. That way
your training will relate more directly
with your other computer activities.
For example, the S YM-/ uses the 6502
microprocessor developed by MOS
Technology that is also found in such
popular computers as Apple II, Chal-
lenger P, Superboard II, and PET. The
popular 8080A microprocessor, origi-
nally from Intel. used in the MMD-] is
also found in Compucolor II and in the
Heathkit H8 computer. The VIP uses
RCA’s own 1802 microprocessor, which
is also in ELF II. Heathkit’s ET-3400
features a 6800 microprocessor designed
by Motorola. The Z-80 microprocessor
developed by Zilog. used in the Exidy
Sorcerer and Radio Shack’s TRS-80, is.

unfortunately. available only on fairly
high-priced single-board computers.

Some general information

All of the computers discussed here
are programmed in what's known as
machine language. While programs
written in machine language may take a
bit more effort on the part of the pro-
grammer. they are worth it: They run
more quickly and occupy less memory
than programs written in BASIC—
which you may already be familiar with
from using hobby-type computers.

Machine language uses numbers,
rather than words, to generate the
binary code—ones and zeroes—that is
used by the microprocessor as instruc-
tions and data.

Machine code (instructions in ma-
chine language) is generally expressed
using one of two counting systems—
octal or hexadecimal.

In our normal. non-programming,
lives we use a counting system based
on the number ten (0, 1, 2,3.4,5,6. 7,
8, 9). After ‘9. we move over one
position and start again (10. 11, 12 ...
etc.). The octal system uses the base
eight. In octal, you count **0, 1,2 3, 4,
5.6,7,10, 11, 12 ... etc.”” The number
eight is represented by ‘10", nine by
*“11.”" and so on.

The hexadecimal system uses the
base 16. In it, you count ‘1, 2, 3. 4, §,
6,7.8.9.A,B,C.,D,E,F, 10, 11 ...
etc.” The first six letters of the alphabet
are used to represent single-digit num-
bers above nine—in hexadecimal, that
is. Confusing as that may seem. it soon
becomes second nature.

Hexadecimal (or hex, for short) is
particularly convenient for working
with eight-bit microprocessors because
with just two digits you can express any
value that requires eight bits or fewer.

In practice, you'll probably write
your programs in assembly language.
Assembly language uses abbreviations.
called mnemonics. to give the pro-
grammer a kind of shorthand with
which to work. Each mnemonic rep-
resents a computer instruction and has
a corresponding op code—a hex or
octal number that can be fed into the
computer through a simple keypad.

After hand-assembling your programs
using mnemonics, you'll translate the
mnemonics to op-codes in hex or octal.,
and enter them into the computer.

Before you purchase your training-
type computer, watch the prices care-
fully if you want to obtain full value for
your dollars. In general, a training com-
puter should cost substantially less
than a good high-level language com-
puter of comparable quality. However,
you can pay a great deal more for the
trainer of your choice than for one of
the least expensive hobby jobs. It is im-
practical to specify prices in this article
because market conditions could make

them change by the time you read it.
But. more important, what you pay de-
pends on the extras you want, or need,
to buy to make the computer of your
choice fully operable.

Four of the five computers described
here use simple LED readouts. but the
VIP requires the purchase of an RF
modulator so you can use a regular TV
set as your display device. Although
the ELF Il has an LED readout, it too
can be used with a TV set and RF
modulator.

It is very important that you consider
carefully the completeness and intelligi-
bility of the instructional literature that
comes with any computer. If it is in-
adequate, or simply hard to understand,
you'll find yourself spending more
money on books. And right there you
have one of the most persuasive argu-
ments for taking a good look at E&L’s
MMD-1 if you want the best in self-edu-
cation opportunities. The Bugbook
literature that comes with it is without
peer, espectally because the text is inti-
mately related to the MMD-I itself.

Mini-Micro Designer (MMD-1)

This trainer, which is widely used a
an educational aid in computer schools
here and abroad, and also as a control
computer for industrial operations,
makes use of an 8080 A microprocessor
and octal notation. For any senious
student/hobbyist, that computer stands
out as the Rolls-Royce for both self-
education and control applications. It
comes complete with a power supply.
for instant plug-in operation. and com-
mands a premium price.

The basic unit comes with an octal
keyboard, 24 discrete LED’s that serve
as readouts to tell you what is going on
inside the computer, and a handy
solderless breadboard on which to plug
in simple electronic components for ex-
perimentation. Since those components
are not soldered, you can disassemble
an experiment quickly to clear the board
for the next. If you intend to do a great
deal of experimentation, the use of a
second. outboard. solderless bread-
board is strongly recommended since
replacement of the built-in breadboard
is difficult if it should be damaged.

You get 256 bytes—8-bit words—of
RAM (Random Access Memory) for
programming, plus another 256 bytes of
ROM (Read Only Memory) that control
computer operations. The odds are that
you will soon want to expand that basic
setup by adding a memory interface
upper-deck (see Fig. 1) that provides up
to 2048 additional bytes of RAM plus
the circuitry needed to interface the
computer with a cassette tape-recorder
and/or Teletype equipment. Beyond
that, you can expand the memory all
the way to 64K (65,536 bytes) if you
have the need and can afford the cost.

To denive the greatest learing benefits



from the MMD-I and Bughooks, plan
to invest in at least some of the many
outboard units that can be purchased
factory-assembled or at lower cost, in
kit form. But perhaps the best choice is
a “‘student station’ that incorporates
many of the outboards into a single
peripheral unit, and comes with an
extra solderless-breadboard plus more
than a score of extra IC's and other
components for use in experiments.

The MMD-I comes with a keyboard
executive (KEX) PROM (Programmable
Read Only Memory) to handle the as-
sembly-language instructions. You
should start with that IC, plus an as-
sociated load/dump (L/D) IC because
they relate best to the Bugbook text.
Later you may wish to trade those
PROM’s for replacements. a combined
KEX/L/D and a Monitor PROM, so
that you can single-step through any
program in running sequence, not
merely through consecutive memory
locations.

After completing the self-training
course in microcomputer use, you can
continue to use the MMD-/ as an ex-
perimental tool and/or control device.
For example, it could be used to operate
a model railroad system automatically.

SYM-1

The S YM-1, shown in Fig. 2, is an ex-
tremely versatile machine constructed
on a single 8 X 1l-inch printed circuit
board. It uses the 6502 microprocessor
and is programmed in hex. The board
includes a 28-key control pad for data
entry, a six-digit 7-segment LED read-
out display, 4K bytes of ROM that con-
tain the operating system and 1K of
static RAM.

The board also contains five program-
mable interval timers, four relay drivers/
input buffers, 15 bi-directional TTL-
level lines, and 51 1/O lines (expandable
to 71). Interfaces include a dual-baud-
rate cassette recorder interface with re-
mote control and RS-232 (serial) and
TTY (parallel current-loop) interfaces.

On-board memory is expandable to
4K bytes (and even more, off-board)
and there is provision for up to 28K
bytes of user-programmable ROM.

Software options include an 8K
Microsoft BASIC and a resident as-
sembler/editor/loader, both in ROM.
There is also a Keyboard Terminal
Module that, together with an inexpen-
sive RF adaptor and your TV set, gives
you a complete computer system with
keyboard entry and video display.

The S YM-I requires only a five-volt
power supply. You can either provide
your own or buy one specifically de-
signed for the SYM.

One feature of the S YM-/ that should
not be ignored is that fact that is closely
related to the recently discontinued
KIM-1, a single-board computer that
enjoyed great popularity among hobby-

FIG. 1—MINI-MICRO DESIGNER, the MMD-1,
from E&L insruments, is shown with its memory
expansion beard.

FIG. 2—THE SYM-1 from Synertek Systems
Corporation is compatible with the KIM-1. it
uses a 6502 microprocessol,

ists and for which an enormous amcunt
of software has been wntten. The
SYM-I is KIM-I-compatible: Not only
does it use the same microprocessor as
the KIM, but one of the two cassette
formats it uses for program storage is
the same as the KIM’s and it uses the
same hardware interface busses as the
KIM. What this boils down to is that
any software written and/or recorded
for the KM will also run on the S YM-/!

In addition to the SYM-/’s copious
documentation (two thick manuals—
Reference and Programming) the S YM-
I user has at his disposal sources of in-
formation such as The First Book of
KIM by Butterfield, Ockers and Rehnke
(Hayden Book Company).

The S¥M-/ is not the least complex
computer described here, but it is
worthy of consideration by anyone who
has committed himself to learning how
microcomputers work and to making
the most of the capabilitiss of his
machine.

ELF Il

This camputer, which makes use of
RCA’s 1802 microprocessor, comes
factory-assembled or as an easy-to-
build kit that can be put together in one
evening. Quality components are used
throughout. The PC board. for example,
is of highest grade, double-sided with
plated-through holes. Sockets are pro-
vided for three of the 17 integrated cir-
cuits, and I picked up additional socxets
for the other IC’s for less than five dol-

lars. I think that the slight extra ex-
penditure for sockets is a good invest-
ment since they totally eliminate the
chance of damaging IC’s with soldering-
iron heat, and because troubleshooting
by component-substitution becomes a
cinch. The Kkit-assembly instructions
are very clear.

The kit costs under $100, and you
can buy a power supply for about five
dollars extra. Another five spent on
Tom Pittman’s Short Course on Micro-
processor & Computer Programming
would be no waste. You can also buy
the ELF II fully assembled and tested,
complete with power supply, RCA 1802
User’s Manual, and the Short Course.

The ELF II features a full hex key-
pad, two-digit hex output display.
stable crystal-clock for timing purposes,
and 256 bytes of RAM that is ex-
pandable to 64K. Included in the kit is
an RCA 186! video-IC that permits dis-
play of your programs on any video
monitor, or on a regular TV set by use
of an inexpensive RF-modulator.

Most of the left-half of the PC board
(see Fig. 3) is unused, but is ready for
the addition of all kinds of add-on’s as
your needs and desires grow along with
your increasing familiarity with the
ELF II. Tts 5-slot, plug-in, expansion
bus permits you to add such features
as: Giant Board kit with cassette 1/0O, a
Kiuge (prototyping) Board that accepts
up to 36 IC's, 4K RAM boards, an
ASCII keyboard, a light pen, a color
graphics & music system and a video-
display board.

Software available includes: Tiny
BASIC, an assembler, a disassembler,
the Elf-Bug monitor, and a text editor.
There is also a recently introduced full
BASIC that requires 8K of RAM plus
ASCII and video-display boards.

FIG. 3—AVAILABLE either as a kit or as-
sembled, the ELF Il from Netronics has 256
bytes of RAM (expandable to 64K).

All that can come later. If you are a
novice, and are interested in gaining
some insights into assembly-language
programming, begin with the kit, which
permits basic experimentation with
such fascinating things as a counter,
alarm system, lock, controller, thermo-
stat, timer, and telephone dialer, to
mention a few possibilities. The as-
sembly manual includes a sample pro-
gram that displays a picture of a space-
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ship on your TV screen, and sugges-
tions about where to obtain additional
literature.

COSMAC VIP

That computer, shown in Fig. 4, uses
RCA’s own 1802 microprocessor and
must be connected to a computer video
monitor or to a conventional TV set by
means of an RF-modulator. The
modulator can be used with the add-on
color board and a color TV if you want
full-color pictures.

FIG. 4—THE COSMAC VIP from RCA must be
connected to a video monitor or, using an RF
modulator, a conventional TV.

The VIP comes with 20 interesting
game programs that you can key into
the computer with the hex keyboard,
and then store on cassette tape for
more convenient future use. Since the
computer is not intended as a trainer,
RCA provides no self-instruction mate-
rial other than the programming manual.
However, you can learmm much about
assembly-language programs just by
studying the game programs in the
manual in context with mnemonic code
and other technical data also provided.

Several add-on modules are available.
For example, a color board (VP590)
greatly enhances games by displaying
them in full color on your TV set. You
can develop your own color programs
with full control of both foreground and
background colors. Conversion of the
basic VIP board to color is easy. Just
remove three IC’s from the main PC
board and transplant one of them to the
plug-in color board. You must also re-
program the CHIP-8 control program
used with black-and-white image pro-
gramming into a more powerful CHIP-
8X program for color.

For the ultimate in game-playing fun,
also install a plug-in Simple Sound
Board (VP595). If you have an early
VIP model you may have to add several
IC’s and resistors to make the sound
board operative. If your sound board
puts out only a continuous tone that
can’t be shut off except with the main
power switch, look for the missing
components.

For more serious electronic music-
making, try the Super Sound Board
(VP550) that features two independent
sound-generating systems so that you
can obtain stereo music on your hi-fi

audio equipment. There’s independent
control of note frequency, duration,
and amplitude for each channel, and
you can program both melody line and
harmony. It's even possible to add an
optional drum synthesizer.

The instruction manual provides a
short course in music writing, and
shows how to convert any sheet music
into computer language so that the
music can be played through a home hi-
fi system. You need know nothing
about writing or reading music, and you
don’t even have to know how to play a
kazoo to make electronic music, or to
create all sorts of weird sounds, includ-
ing ‘‘outer space’’ type music.

My only problem with the Super
Sound Board came with writing the re-
quired PIN-8 machine-language pro-
gram that drives the system. More than
3,500 digits on a reference sheet must
be keyed into the computer memory
correctly or the program ‘*bombs out™’
and you have to start all over again. For
that reason, be sure to make a copy of
your freshly keyed-in program on cas-
sette tape before you attempt to run it!
That way, if it bombs, you can quickly
put the defective program back into
memory for debugging. It's a lot less
painful than starting all over again from
the beginning. If you still have trouble,
try to borrow a demonstration tape
from your VIP dealer, or make a copy
in his store. But that’s the easy way out.

Heath ET-3400

For those interested in working with
the 6800 microprocessor, Heathkit's
ET-3400 (Fig. 5), available either in kit
form or assembled, fills the bill.

MANUFACTURERS

Write to the following manufac-
turers if you are unable to find de-
tailed information about any of
these microcomputers through
local retail computer stores:

MMD-1: E&L Instruments, Inc. 61
First Street, Derby, CT 06418
CIRCLE.95 ON FREE INFORMATION CARD

SYM-1: Synertek Systems Corpora-
tion, P.O. Box 552, Santa Clara,
CA 95052

CIRCLE 96 ON FREE INFORMATION CARD

COSMAC VIP: RCA Cosmac VIP
Marketing, New Holland Pike,
Lancaster, PA 17604

CIRCLE 97 ON FREE INFORMATION CARD

ELF N: Netronics R&D Ltd., 333 Litch-
field Road, New Milford, CT 06776
CIRCLE 98 ON FREE INFORMATION CARD

ET-3400: Heath Company, Benton
Harbor, M| 49022
CIRCLE 99 ON FREE INFORMATION CARD

It has its own power supply and
comes with 256 bytes of RAM (ex-
pandable to 512 bytes) and a 1K moni-
tor program in ROM. Programming is
done in hex using a built-in keypad and
data is displayed by six 7-segment
LED's.

One nice feature of that computer
trainer is a built-in solderless bread-
board for prototyping and interfacing.
and for memory circuits that can be
connected to the microprocessor. As-
sociated with the breadboarding sec-
tion is an 8-position DIP switch for in-
putting binary data to circuits built on
it, and eight discrete LED’s to indicate
logic states within those circuits.

Heath also has an accessory, the
ETA-3400, that connects to the trainer
by means of a 40-wire ribbon cable.
The unit comes with 1K of RAM and
can be expanded to 4K. It has an RS-
232 serial interface for connection to a
teletype or video terminal, and an audio

FIG. 5—A BUILT-IN solderiess breadboard is
among the features of the ET-3400 computer
trainer from Heath.

cassette interface that permits pro-
grams to be stored.

Also included with the ETA-3400 is a
Tiny BASIC interpreter in ROM.
Working from a terminal, you can pro-
gram in BASIC and, from within a
BASIC program, call machine-language
routines that were written using the
trainer.

To round things out, Heath offers a
Microprocessor Self-Instruction Pro-
gram (course) that uses the ET-3400 as
a teaching tool.

As was stated at the beginning, work-
ing with a training-computer or other
assembly-language machine is very dif-
ferent from keyboard/video chatting
with a high-level language computer that
tells you when you've made a mistake,
and that may even suggest where to
look for the trouble. Not so with train-
ing computers. So you'll have to apply
yourself a lot harder, but that’s the way
you'll learn about microprocessors.
Learning the inner secrets may not be
as tough as learning chess, but it will be
no Frisbee-fling either. Still interested?
Then it’s your move! RE




MECHNOLOGYM

IOPAY4

REA VIDEODISE

CIRCUITRY

It sure doesn’t work like a VCR. Look what happens between
picking the signal off the disc and converting it into
something that will produce a picture on your TV

IN THE OVERVIEW OF THE RCA VIDEODISC
system presented last month, we
pointed out that the output signal from
the pickup arm was composed of sev-
eral separate signals. This month we
will follow the video and see how it is
processed by the videodisc player cir-
cuitry.

Figure 1 is a block diagram of the
video-processing circuitry. Since the
signal from the pickup arm includes a
260-kHz servo signal that could inter-
fere with the demodulation of the video
carrier, the composite signal from the
pickup arm is first fed through a 260-
kHz trap that removes the servo signal,
thus eliminating this source of possible
interference.

CHESTER H. LAWRENCE

Another potential source of trouble
is the relatively low-frequency 716-kHz
sound carrier. It can cause modulation
of the spacing between the stylus and
signal on the disc. The phase modula-
tion of the video carrier that results can
result in an undesirable 716-kHz visual
beat (sound beat) in the video picture
on the TV screen.

To keep this from happening, the
NLAC (Non-Linear Aperature Correc-
tion circuit) shown in Fig. | separates
the sound-beat information, phase

inverts it and adds it to the original
signal. In effect, this cancels the sound-
beat signal before it can appear in the
video FM signal.

After passing through the NLAC,

the video carrier is fed through a 2- to 9-
MHz bandpass filter network and then
on to the video demodulator. In the
video demodulator, the video carrier is
demodulated to develop the composite
video signal that is fed to the comb
filter.

The defect detector is also a part of
the video demodulator. It is activated
whenever a defect in the video carrier
is spotted. When the defect detector is
activated its output is applied to the
comb filter. It causes the comb filter to
automatically insert the corresponding
portion of the previous horizontal line
of information into the output signal
whenever a defect is spotted. In this
way. momentary defects in the video
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FIG. 1—BLOCK DIAGRAM OF THE VIDEO PROCESSING circuitry. The NLAC and DEFEAT DETECTION
blocks represent circuits you probably haven't even seen before.

carrier do not appear as visible noise
impulses on the picture displayed on
the TV screen. Instead the previous
horizontal line fills the gap. The fault
circuit can fill up to three horizontal
lines with color information before any
visible degradation in the signal per-
formance becomes noticeable to the
viewer.

The comb filter is primarily used to
separate the chrominance and lu-
minance signals. Efficient chrominance/
luminance separation is rather im-
portant, because the RCA videodisc
system uses a *‘buried’’ subcarrier sys-
tem that places the chrominance in-
formation at a subcarrier frequency of
1.53-MHz. This frequency is approx-
imately at the midpoint of the luminance
bandpass.

The chrominance information, how-
ever. is frequency interleaved with the
luminance. As a result, the energy
content of the chrominance signal is
spaced at 1/2 the horizontal-rate differ-
ence from the luminance sigrals. This
is why the comb filter can effectively
separate these signals.

Non-linear aperature correction

The signal from the pickup arm is a
composite of several signals. These
include the S-MHz video FM carrier, a
716-kHz audio FM carrier. a 260-kHz
servo-sensor signal and a S-MHz *716-
kHz beat signal. The servo-sensor sig-
nal is eliminated by a trap in the band-
pass filter that passes frequencies
between 0.5 and 9 MHz. But this filter
and trap cannot eliminate the S-MHZ
+716-kHz beat signal. If this signal is
not eliminated undesirable sound beats
appear on the screen of the TV being
used to watch the videodisc picture.

Figure 2 shows the circuitry that

corrects for the 716cMHz soundbeat
signal. The video FM carrier is applied
to the base of Q101, the NLAC buffer.
after passing trhough the bandpass
filter. The buffered signal from Q101's
emitter is then fed through RC network
C106, R108, and C104 to the base of
Q103, the NLAC amplifier. This signal
contains the audio carrier and the video
carrier plus an in-phase soundbeat.

At the same time the signals from
Q101's emitter are also fed through
capacitor CI105, diode CRI102 and
capacitor C108 to Q102's collector.
Diode CR102 mixes the video and
audio carrier signals and generates a 5-
Mhz *716-KHz soundbeat signal that is
180° out of phase with the beat signal
amplified by Q101. The in-phase audio

and video carriers are also there after
mixing.

Since the signal from Q101's emitter
is also coupled to the base of QI102;
diode CR101. which is connected from
Q102's emitter to ground through
C107. conducts out of phase with diode
CR102. This produces a soundbeat
signal that 180° out of phase with the
soundbeat signal from diode CRI102.
This signal is inverted by Q102 and
along with the signal from CRI102
appears at Q102’s collector.

In Q103's base circuit. the 18(°
phase-shifted 716-kHz soundbeat is
added to the in-phase 716-kHz sound-
beat from Q101's emitter. This cancels
the soundbeat information in the video
carrier signal. which is then amplified
by NLAC amplifier Q103 and NLAC
driver QI104. The output signal is
coupled from the emitter of Q104 and
supplied to the video demodulator
circuit.

Video FM demodulator

The video FM carrier output from
the NLAC circuit, after having been
corrected for sound-beat information.
i1s supplied through a 2- to 9-MHz
bandpass filter to pin 3 of video de-
modulator 1IC U201 (see Fig. 3). The
incoming FM video carrier is first
amplitude limited by a limiter stage and
then coupled to one input of a phase-
lock-loop detector. The other detector
input is a S.3-MHz VCO signal. its
center frequency is set by C215. This
capacitor is connected between pins §
and 6 of the integrated circuit. A filter
network is coupled to pins § and 6 of
the integrated circuit to filter the PLL
(Phase Lock Loop) feedback signal.

The modulation on the video FM
carrier causes the frequency of the

+15V
101 $
TP 101 NLAC CR1019
BUFFER : e
N C10
ARM -t ——@) i R
OUTPUT /lP Q102
AAA NLAC
AMP
105 c108 180° 716 kHz
| {6+ SOUNDBEAT
CR102
NLAC +15V
CONTROL —» -“AMA— 0103
R113 NLAC AMP 0104
NLAC
DRIVER
70
VIDEO
€104 R108 OEMOD

VIDED CARRIER WITH
0° PHASE 716 kHz P "
SOUNDBEAT

FIG. 2—SOUNDBEAT CORRECTION CIRCUIT ellminates a signal that would cause undesirab'e beats
to appear in the picture on the TV screen when the videodisc is played.



carrier to vary. The PLL detector
generates a difference signal that is
proportional to the instantaneous
phase difference between the carrier
and VCO reference. This difference
signal (or error signal) controls the
frequency of the 5.3-MHz VCO to
maintain phase lock between the cammier
and the VCO. Since the VCO fre-
quency is forced to track the carrier.
the error signal, that controls the VCO.
is the original video information.
Demodulated video output exits the
integrated circuit at pin 7. Here it is
filtered and then coupled to the base of
phase equalizer transistor Q201
through VIDEO LEVEL ADJUST contro!
R202. After being phase equalized by
Q201. the signal is reinstated into the
integrated circuit at pin 9 where it
passes through a gated inverting am-
plifier and leaves the IC at pin I1.
Before demodulation, the amplitude-
limited video carrier signal is applied to
a defect-detection circuit in U201. It
compares the incoming video FM
carrier with the VCO. The defect-
detector circuit generates a logic HI
whenever video-carrier loss is de-
tected. The logic H1 defect-detector
input is fed through an inverting am-
plifier to produce a logic 1.0 output dur-
ing a defect. The logic Lo defect-
detector output pulse at pin 13 is
coupled to the comb-filter circuit to
gate ON the defect-correction circuitry.
During LOAD/UNLOAD. RAPID ACCESS
FORWARD and REVERSE. and PAUSE. the
output of the video FM demodulator is
*‘squelched’” to prevent noise from
appearing on the TV receiver screen.
This is done by applying a NOT SQUELCH
signal (SQ) to pin 8 of the integrated
ctrcuit. Internally. the squelch circuitry
controls both the inverting amplifier

VIDEQ
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l | D | COMPOSITE
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FIG. 3—VIDEO FM DEMODULATION CIRCUIT is effectively contained in a single IC. Note that the
defect detector is also built into this rather special-purpose device.

that provides the composite video-out-
put signal to the comb filter, and the
defect pulse-inverter circuit. The
squelch action on the defect-inverter
circuit prevents the defect gate output
from going to a logic LO when the carmier
disappears because the stylus has been
lifted off the disc. If the defect-detec-
tion output were not disabled, the
comb-filter circuit would continue to
recycle the previous horizontal line of
information.

When the NOT SQUELCH line returns
to logic Hi. the video demodulator is
allowed to operate. However. noise
generated by lack of video carmier does
not appear in the demodulator output
signal at pin 11. Intemnal positive-going
defect-detector pulses. generated when

DELAYED LUMINANCE
VIDEO *
COMPOSITE | o, 4 —
ViOEo 4 DETAIL
¢ FILTER 1 1o vioeo
g | coue. CONVERTER/
oeFecT /7 i ARMSTRETCHER
GATE
PULSE OEFECT CHROMA 1.53 MHz
SWITCH FILTER [ CHROMA
9.2 MH2
CLOCK
153 MHz PHASE
CLOCK TD SHIFT OAXI
SYSTEM 0403, 0404 TO SYSTEM
CONTROL CONTROL

1.53 MHz CLOCK
(FROM VIDEO CONVERTER)

FIG. 4—BLOCK DIAGRAM SHOWS A SIMPLIFIED view of the video processing operation. The comb
tilter is fed the composite video signal circuit or a delayed composite video signal. The decision is

made by the defect switch.

the PLL detector is unlocked nold a
charge of about 2 volts on C221 con-
nected to pin 10.

As the stylus begins picking up good
signals and the demodulator PLL
locks, the defect pulses cease, allowing
the voltage on C221 to discharge to |
volt through the time constant of C221
and R212. At this point. the internal
squelch circuitry is deactivated allow-
ing the video-demodulator output am-
plifier to resume normal operation.

The time constant of C221 and R212
allows enough time for adequate video
carrier to be recovered. This provides
nondistorted video information to the
display when retuming to the PLAY
mode. Once the squelch system un-
squelches, the squelch circuit no longer
responds to defect pulses. Therefore.
the system can only be squelched by
Fu“ing pin 8 LO via the NOT SQUELCH
ine.

Comb filter/defect corrector

Figure 4 is a simplified diagram of
the video-processing operation. You'll
note that the composite video from the
video demodulator is fed to one input
of an electronic DEFECT SWITCH. This is
built into the comb-filter IC. At the
same time. delayed video is fed to the
other input of the DEFECT SWITCH

The defect gate pulse from the video
demodulator automatically switches
the input to the comb filter from the
composite video output from the video
demodulator to the delayed video input
from the comb filter delay line, when-
ever the defect pulse appears.

When the video carrier is recovered.
the defect gaie pulse goes Hi. switching
the comb-filter input back to the normal
composite video output from the video
demodulator.

In addition to supplying the delayed
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FIG. 5—COMB FILER/DEFECT CORRECTOR operation Is detalied in this
block diagram. It's important that you understand how It works.

video signal, the comb filter also sep-
arates the luminance and the buried
subcarrier chrominance information.
The combined chrominance is then
bandpass filtered to separate the ver-
tical detail and DAXI (Digital AuwXiliary
Information code used to develop the
time indication) from the combed
chrominance signal.

The comb filter uses a 9.2-MHz
clock that is developed from the 1.53-
MHz clock signal generated by the
video converter. This 1.53-MHz signal
is also fed through two phase-shifting
transistors to provide the clock signal
needed by the system control circuits.

As shown in greater detail in Fig. 5,
composite video from the video de-
modulator is applied to pin 4 of U301,
the comb-filter defect corrector. The
defect gate pulse from the demodulator
is applied to pin 2. Delayed video in-
formation from the comb filter's output
appears at pin 15 and is applied through
R304 the DELAYED VIDEO ADJUST cOn-
trol to the base of Q301 the video am-
plifier. The signal is amplified by Q301
and returned to the defect switch
through pin 10.

During normal operation the input to
the delay line consists of the composite
video output from the video demodu-
lator. Whenever the video-carrier
signal is lost, the defect gate pulse on
pin 2 of U301 goes to Logic Lo. This
switches the defect switch so it now
supplies the delayed video signal.

If the video carrier is lost for an ex-
tended period, the horizontal line of in-
formation that occurred before the
video-carrier loss is recirculated through
the delay line and back to the defect
switch several times.

At the same time the composite
video is fed to the delay line, it is also
coupled to two separate amplifier
channels. One of these is the luminance
pass channel. This signal is amplified
and its gain controlled by R328 the
LUMINANCE ADJUST control.

g
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COME FILTER/
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The amplified signal is then fed to
one input of an internal adder circuit.
The other input to this adder circuit is
fed from the output of the delay line.
Since adjacent lines of luminance in-
formation contain essentially the same
information, the adder’s output will be
the sum of the luminance signals. How-
ever, since the chrominance signals
have a 180° phase shift from one line to
the next, these signals will cancel,
removing chrominance information
from the adder’s output. As a result,
the signal at pin 18 contains only
combed luminance information. All of
the chrominance signal has now been
eliminated.

The incoming composite video from
the defect switch also passes through
the chrominance pass channel. The
chrominance pass-channel amplifier is
an inverting amplifier whose gain is
controlled by R329, the CHROMINANCE
ADIJUST control.

The inverted signal from this am-
plifier is then fed to one input of an-
other internal adder circuit. The other
input of this adder is the delayed com-
posite video. Because of the inversion
in the amplifier, the chrominance in-
formation that appears at the inputs to
the adder are now in phase and a combed
chrominance output appears at pin |
that is twice the value of the incoming
chrominance.

At the same time the inversion
results in the luminance signal being
out of phase with the delayed signal
and the luminance signals cancel in the
adder. Therefore, the luminance has
been removed from the chrominance
output at pin 1.

The delay line that is used in the
comb filter is driven by a 9.2-MHz
clock. Its output is divided by six and
then applied to a phase comparator that
compares the phase of the divide-by-six
clock signal with the 1.53-MHz clock
signal from the video converter. The
phase comparator output is then ap-
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FIG. 6—FOLLOWING THE COMB FILTER some additional signal pro-
cessing is required. Details are shown here.

plied to the 9.2-MHz clock voltage-
controlled oscillator to insure that the
clock signal is exactly six times the
1.53-MHz clock rate.

After being processed by the comb
filter, the combed chrominance in-
formation from pin 1 of U301 is passed
through Q30S, the CHROMA BUFFER as
shown in Fig. 6. The chroma signal is
then fed through R317, the vDO LEVEL
ADJUST (Vertical Detail Output) control
to Q303 the vDO BUFFER transistor.
Q303's output is then split into three.
One path is through a filter network
that passes only vertical-detail output
signals. These signals are coupled to an
adder, where they are combined with
the combed luminance.

Another output from Q303 is applied
through VDO driver Q302 and contains
the DAXI code that is coupled to the
system control circuit.

The third combed chrominance sig-
nal from Q303 is applied to a band-
pass filter that passes only frequencies
between | and 2 MHz. This signal con-
tains the chrominance information
(1.53 MHz %500 kHz). The output of
this bandpass filter is fed to R312, the
CHROMA LEVEL ADJUST control, Its arm
is connected to the CHROMA DRIVER
transistor, Q304. The resulting 1.53-
MHz chroma subcarrier is then coupled
to the video converter IC.

The combined luminance information
taken from pin 18 of U301 is coupled to
Q306 the LUMINANCE BUFFER. And
from there it goes through a filter net-
work to one input of an adder circuit.
The other input to this adder contains
the signal that has been separated from
the combed chrominance output.
These two signals are added to develop
complete combed luminance.

Now that we’ve taken a trip through
the video-processing circuitry of the
RCA videodisc player there are im-
portant circuits still to be described.
We will examine more of them next
month. R-E
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WITH THE UNICORN-1 ROBOT OPERATING
under radio control, what now? Why, om u er
computer control, of course! This part

will deal with that subject, although,

because of its complexity, only in general
ontro
For those of you already involved with

computers—micro or otherwise—much

of what will be discussed here may seem
elementary. For those who have not yet or e
been exposed to that fascinating area of .

electronics we will try to keep things as

simple as possible.

What will be covered here will be the Nl c 0 ]
concepts involved in having the actions of
a robot determined by an electronic de-

vice rather than by a human operator.
That's where much of the challenge of
computer control comes in.

A human can exercise his judgment—

without necessarily having to think about .
it—and change the robot’s actions to  Part 10—If your robot is go-

meet the circunjsla’nces. The computer ing to use computer control,
also has to exercise judgment, but before

it can do that it must be taught—or pro-  here are some thoughts on

grammed—how to make judgments; that ; :
involves a great deal of highly detailed the subject that will help you

programming. in setting up your system.

For those of you who are unfamiliar
with computers, it is not enough just to
connect a computer to the robot and say,
“Go ahead . . . do your stuff.” Every
action must be pre-planned, and, more
important, every consequence of every
action must be considered and the appro-
priate reaction prepared.

That is one reason why we will not pre-
sent specific programs for robot control
but will, instead, talk about the way those
programs will have to function.

Methods of computer-control

To put it broadly, there are three ways
that a computer can be used to control the
robot’s actions.

The first, and simplest, would substi-
tute a computer, located outside the
robot, for the command consoles de-
scribed earlier in this series. That com-
puter would be linked to the robot either
by cable or by radio.

The program for that system would be
fairly simple and would allow the opera-
tor to type in a command, to which the
robot would respond. For example, en-
tering “GO™ or “G" would cause the
robot to move forward; “TURN LEFT"
or “L" would cause it to turn to the left,
and so on.

That elementary program could be
modified to operate with a speech-recog-
nition device—several of which are avail-
able for a couple of hundred dollars—to
allow the robot to respond to the spoken ‘e —
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word. The vocabulary would be limited
(but adequate) but the commands would
have to be given to the externai computer,
not to the robot directly.

The second system would be a pro-
gram, or serics of programs, that would
command the robot to perform a prede-
fined sequence of actions.

For example, the robot might be in-
structed to move forward for ten seconds,
stop, raise its right arm in a salute, beep
its horn, and then turn around and return
to its starting position.

Such programs could become very
elaborate, but have a major drawback.
Unless the robot is equipped to respond
to its environment (and, so far, it isn’t)
any unknown factor that enters the pic-
ture could have serious consequences.

Using the program above as an exam-
ple, suppose that, unknown to you, the
robot is facing a brick wall, five feet in
front of it. Shortly after the robot begins
to carry out the instructions given to it by
the computer, it will run smack into that
wall! Not only will that interfere with the
rest of the program, but it can also cause
damage to the robot and, possibly, the
wall. Or maybe, instead of a brick wall,
there’s a person or a piece of furniture in
the way. The overall damage—and its
consequences—could be considerably
more serious.

In any case where the robot is operating
without human intervention, provision
must be made for the program to be over-
ridden!

Any program of that nature must con-
tain some means for the human supervi-
sor to stop or alter the robot’s actions at
any time. That is one reason that the
*“drop-dead™ circuit was included on the
latch board (Part 9)—one command
would activate that circuit and cause the
robot to stop in its tracks, should any
unforseen circumstance arise.

The third method of computer control,
and the most fascinating, involves the

-robot having its own, on-board, comput-

er. The precautions given for the second
method also hold here. We'll talk about
that method in more detail shortly.

Interfacing

Whichever method is chosen, the robot
must be equipped to respond to (and, per-
haps, “‘talk back™ to) the computer. For-
tunately, the circuits already being used
by the robot are designed with that in
mind.

There are two formats that computers
can use to output data or to receive it:
parallel and serial. The parallel format is
always used by the computer internally.

The unit of information that the com-
puter uses for communication is called a
byte. A byte is made up of eight bits (hi-
nary digits)—each one either at a logic-
*“high™ or logic-“low™ state—and the
computer operates on all eight bits at
once. Frequently, when a computer is
used to operate a printer, the parallel for-
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FIG. 83—ALL THE BITS of a byie are sent simuttaneously in parallel communications (). A UART (b)
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over a single line.

converts parallel data into serial data for tr

mat is used and cight lines are used to
connect to the printer—one for each bit
of the byte.

On the other hand, sometimes it is con-
venient—or even necessary—to transmit
computer data using only a single linc (by
telephone, for example). In that case, the
serial format is used. The computer takes
each byte and sends it out bit-by-bit, one
after the other, indicating the beginning
and end of each byte. At the other end,
the eight bits arc received in the order in
which they were sent; when they have all
arrived, they arc used in parallel. Both of
those systems are illustrated in Fig. 83.
The device that performs the parallel-to-
scrial and the scrial-to-parallel conver-
sions is known as a UART (Universal
Asynchronous Receiver/ Transmitter).
UART’s would be used if commands
were transmitted to the robot by radio.

If you connect your computer to the
robot by means of a cable from the com-
puter’s parallel port, it would be a good
idea to use twice as many lines as neces-
sary (16) and ground every other one.
That will help keep electrical noise from
getting mixed in with the data.

(For more information on how com-
puters operate sec “Your Own Comput-
er” in the October 1980 issuc of Radio-
Electronics and the article on assembly
language computers on page 45 of this
issue.) ’

The decoder-, latch-, and relay-driver-
boards in the Unicorn-1 use parallel data.
Using the same technique as used with
the 7402 IC’s on the decoder board, any
two bits of an eight-bit word (byte) can
be NOR'd or NAND’ed to produce a single
control bit for the relay-driver board. If
you’re knowledgeable, more complex and
versatile encoding/decoding schemes can
be used.

Which computer?

There are two classes of computers that
must be considered: those for external use
and those that can be mounted on-board
the robot.

Almost any computer that has at least
one parallel port can be used for the first
purpose and it is not our intention to sin-
gle out one manufacturer’s over the other.
If you are contemplating buying a com-
puter, refer to the articles mentioned
above.

The important thing is that the com-

puter be equipped with a parallel port and
that it be flexible enough to meet your
nceds—present and anticipated. For ex-
ample, if you are considering using voice
control, make certain that there is a
speech-recognition board available for
your computer.

It should be noted that some comput-
ers—such as the Radio Shack TRS-80
and the Commodore PET—do not have
parallel ports as such, but that their
expansion connectors—frequently used
to connect to printers—are actually just
that. The thing to look for is eight data
lines, usually designated “D@” through
“D7.” If you have those, you have your
parallel port.

You will also want a cassette and/or
disk interface to allow you to save pro-
grams that you have written for the
robot.

One thing you should avoid are inex-
pensive computers that are actually glori-
fied video games. They generally will not
have the facilities you need and it will
prove difficult (or impossible) to add
them.

The other possibility is a single-board
computer that can be mounted in the
robot. In addition to a parallel port and
cassette interface, that computer must
also have a hexadecimal (“hex™) keypad
for programming, and some kind of LED
display, if it is not going to be used
together with an external computer. An
example of how such a computer would
be interfaced to the robot is shown in Fig.
84.

A good computer for the purpose is the
KIM-1. Unfortunately, that computer
was recently discontinued; but you may
still be able to find one here and there.
Other possibilities include the SYM-/ (a
sort of super KIM), the ELF-II or the
Explorer/85 (keypad version). Again, re-
fer to the ariicle on page 45. Both the
ELF-1I and the Explorer/85 are manu-
factured by Netronics, 333 Litchfield
Road, New Milford, CT 06776. The
SYM-1 is produced by Synertek Systems
Corporation, P.O. Box 552, Santa Clara,
CA 95052.

Bear in mind that some of those com-
puters may require a power supply other
than 5- or 12-volts DC. In that case a
power inverter (see Fig. 85) can be used
to turn the robot’s 12-volt supply into 117
VAC, which the computer’s power sup-




e OOE
COMPUTER

NOR GATE

SECTION OF

DECODER -5« B
1L BOARD

EQUIVALENT

CIRCUIT

FIG. 84—SINGLE-BOARD COMPUTER can be connected to Nnor gate section of latch board or to an
equivalent circuit designed to give a single output from a two-bit input. That is only one of many

possible schemes.

FIG. 85—AN INVERTER (left rear) may be needed if the on-board computer has power requirements

other than +5 or +12 volts DC.

ply can then convert readily to its own
requirements.

Finally, if you alrcady own a computer
but intend to install another in the robot,
it would be a good idea to make sure that
both computers use the same-type, or
compatible, microprocessors. The KIM-1
and SYM-1 use the 6502, which is also
found in the Apple 11, OS| Challenger(s)
and the PET, and the Z-80 in the TRS-
80 is compatible with the Explorer/85's
8085.

The 1802, used in the ELF I] and in
RCA’s VIP, is not normally found in
larger computers, but that does not mean
that an 1802-based single-board comput-
er should not be used in the robot.

The fact that both of your computers
use the same microprocessor means that
both of them speak the same language, at
the microporcessor level. That, in turn,
means that you can use your larger com-
puter to develop and debug (trouble-
shoot) programs to run on the robot's
computer and to download (transfer from
the larger to the smaller computer) those
programs, cither directly or, if the cas-
sette interfaces are of the same type, from
tape.

The programming itself will also be

easier, since—assuming that your pro-
grams are in machine language and not in
BASIC—you will be able to use an
assembler, making your work go more
quickly and also making it easier to follow
the flow of the program.

Programming

As you may have gathered by now, it
would be impossible to present computer
programs for robot-control, there being
so many variables involved.

If you are working with an external
computer, you will probably want to work
in BASIC or another high-level language,
using the ouT command, or its equiva-
lent, to transfer data to the robot.

As mentioned above, the on-board
computer will almost certainly have to be
programmed in machine language. It's
more ditficult to work with than BASIC.
but it does have advantages. Programs
take up much less memory space, and also
run more efliciently. You may even want
to write your “‘big-computer’ programs
entirely in machine language through the
use of an assembler.

This section has of necessity, been
sketchy after all, even books on the sub-
ject have not been able to cover the mat-

ter completely.

If you are going to use a computer with
your robot, we recommend that you do as
much supplementary rcading as you can.
Personal-computer magazines such as
Byte magazine and Interface Age have
had special issues dealing with robots,
and the subject comes up frequently there
and in other computer publications. An-
other good source of information that is
often overlooked is your local library.

Todd Loofbourrow’s book, How to
Build a Computer-Controlled Robot
(Hayden Publishing Company) contains
a number of robot-control programs writ-
ten for the KIM-1 (or SYM-1) as well as
a number of more generalized flowcharts.
Much of the information presented there
may be adaptable to your robot.

A very good—although rather techni-
cal—article on “*An Interactive Program-
ming Language for Control of Robots”
by Li Chen Wang appeared in the Sep-
tember 1977 issue of Dr. Dobb's Journal
of Computer Calisthenics & Orthodon-
tia. It involves a robotic simulation on a
computer’s video display and its princi-
ples could be adapted to control a “flesh-
and-blood™ robot. (That issue, #18, Vol-
ume , No. 8, is available in limited
quantities from: Dr. Dobb’s Journal,
1263 El Camino Real, Box E, Menlo
Park, CA 94025 for $2.50, postpaid, sec-
ond class.) It's worth looking into for
readers already familiar with computer
programming.

In the next part of the Unicorn-1 series
we will take a look at sensors. We will
discuss sensors in general, and show you
some specific examples that can allow
your robot—and the computer that con-
trols it—to respond to the world around
it.

We would like to hear about how
you're doing with your version of Uni-
corn-1. Write (and send photographs) to:
ROBOT UPDATE, Radio-Electronics,
200 Park Avenue South, New York, NY

1G003. R-E
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“Charlie’s OK at fixing computers. He
seldom does any damage that an elec-
tronic technician can't repair.”
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THE EMPHASIS IN HOME-ENTERTAINMENT
products seems to be shifting, at least
for the moment, from high-fidelity com-
ponents to video and its many related
products. Both in the United States and
in Japan, new video products and ad-
vances in video technology abound. In
this article, I will present a few of the
newsworthy developments that have
come to my attention in recent weeks.

Having just returned from a visit to
the Japan Electronics Show held in
Tokyo. and personal visits to many of
Sony Corporation’s factories, much of
the news presented here originated in
the Orient. It has been my expernience,
though. that even if the products seen
in Japan are not yet sold in the U.S.,
with a few exceptions they will all
be sold here within the next six months
to one year. New ideas and products
originated by Japanese manufacturers
are most often test-marketed in their
own domestic market and then exported
to the rest of the world.

.
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Here's a look at the latest video innova-
tions from Japan. Most will be available

here socn.

Jitterless VCR still-pictures

Many VCR's, both VHS and Beta
format, have, for some time, featured a
“‘freeze-frame’” mode that stops play-
back of a video tape so the helical-scan
head drum repeats a single picture over
and over again, presenting what appears
to be a still picture on the face of the
asscciated TV screen. Unfortunately,
most of these *'still frame’' systems
present a picture that, at its best. is
somewhat blurred and at its worst is
marred by wide bands of noise streak-
ing across the picture horizontally or
diagonaily

To understand why this happens, it is
necessary to review the way video sig-
nals are recorded on video cassette re-
corders (VCR’s). The system used is
called an azimuth recording system. In
the NTSC system of television trans-
mission, the TV picture consists of two
fields for each frame. There are 60 fields
per second or 30 complete frames per

second. A VCR uses multiple heads to
record the video signal. In the Betamax
system, for example, the two video
heads are located 180° apart. around the
perimeter of the fast-spinning head-
drum. One head, tilted at one angle, is
designated as a ‘“‘plus’’ azimuth head
while the other head is set at dif-
ferent, opposite, angle and is desig-
nated as a *'minus’’ azimuth. One head
normally records one field and the other
head records the signal of the adjacent
field which, together with the first
recording, equals one complete frame.
This system, one of Betamax’s distin-
guishing characteristics, prevents the
video signal of one track from inter-
fering with that of the adjacent track.
With this type of arrangement, when
the VCR is put in the *'still-frame"
mode (the horizontal motion of the tape
is stopped and only the head drum re-
volves). the video head straddles two
tracks at once. as shown in Fig. 1. That
is, the head scans part of the A-1 field's



picture as well as B-1 field’s picture.
The **still’” picture produced is actually
a combination of two fields. or one
complete frame. As can be seen in Fig.
2, when there is a fast moving object in
the scene being reproduced. such as the
rapidly moving end of the golf club in
the diagram of Fig. 2. the resulting pic-
ture becomes quite blurred. It can no
longer be regarded as a true **still’* pic-
ture.

Sony Corporation. at the Electronics
Show in Japan. introduced a new model
Betamax VCR, the SL-J9. They claim it
is the first home video recorder that can
produce still-frame pictures that are as
good as those used in broadcast equip-
ment. The new capability is the result
of what Sony calls their Double-
Azimuth Head.

The diagram at the left. in Fig. 3.
shows the ordinary head/drum arrange-
ment. in which the *A™ side has a
*plus’’ azimuth head while the "B
side of the drum incorporates a **minus™
azimuth head. In the diagram at the
right, however. one of the video heads
(the one that would normally be desig-
nated as having the ‘*minus’" azimuth)
also has a *‘plus’ azimuth (hence the
name Double-Azimuth Head).

When the VCR is placed in the **still
frame"™ mode. the signal is read or
-scanned by the normal **plus’ azimuth
head as well as by the **plus’* azimuth
section of the double azimuth head.
During this mode of operation, the
“minus’” azimuth portion of the head is
inactive. As shown in Fig. 4. when the
tape is stopped. only the signal that was
recorded on the **plus’ azimuth track
is scanned. This means that the Bl field
(in Fig. 1) is not traced at all. In play-
back, the Al field is played back twice
during the still mode of operation. All
this results in a completely motionless
picture. To get slow-motion that is
equally noise and jitter free. Sony has
combined this new still-frame approach
with normal playback. Thus. in the
slow-motion mode. still frame is fol-
lowed by normal playback. which. in
turn is followed by another still picture,
etc.

Other video innovations

The Tokyo Electronics Show also
saw the introduction of new VCR’s and
receivers that can handle any of the
world’s major broadcast video systems,
new lightweight video cameras. and
what may well become the central com-
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FIG. 1—DUAL HEADS IN TODAYS VCR's often
result in blurred pictures because the two fields
that make up a single picture can be different.

FIG. 2—THIS BLURRED PICTURE was caused
when the two fields shown In Fig. ! were com-
bined to form this stop-frame picture.
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color monitor components ranging from
a giant 27-inch screen (measured diago-
nally) down to a 16-inch version. Since
the monitors contain only the electron-
ics needed to produce the high-quality
color picture and its associated audio
tracks (there is no TV-RF/IF section).
the tuner section of a VCR is used with
the Profeel monitors. Optionally. the
viewer can buy a separate Profeel com-
ponent tuner at a cost (in Japan) of ap-
proximately $300.00. In Japan many of
the broadcast programs already trans-
mit stereo audio along with the TV pic-
ture. The stereo audio signals coming
from the VCR or the component tuner
can be fed directly to a component high-
fidelity system or the matching Profeel
speaker systems available as part of the
program. The whole idea suggests that
someday in the future, video will be-
come component-oriented in much the
same way that audio equipment did in
the 1960°s and 1970°s. When you think
about that. it makes a lot of sense, since
we are seeing more and more video-re-
lated items that need to be interfaced
with a television monitor but do not re-
quire the RF and IF circuitry contained
in a full TV receiver.

Panasonic (National. in Japan), Sharp.
and Sony all offered three-system video-
cassette decks. The three systems re-
ferred to have nothing to do with the
VCR format. but rather relate to the
three systems of standards used in TV
broadcasting around the world. Thus.

NEW DDUBLE -AZIMUTH HEAD

A-SIDE EJ HEAD DRUM 8 B-SIDE

“PLUS” |
AZIMUTH |

HEAD !

| DOUBLE- AZIMUTH
HEAD

556 MICRONS
b

FIG. 3—COMPARISON OF CONVENTIONAL HEAD 'WTTH DOUBLE-AZIMUTH HEAD can be seen in this
side-by-side comparison—only the azimuth of the second head has been changed in the double-

azimuth head.

ponent in the home entertainment sys-
tem of the future. a TV monitor color
screen called Profeel, also introduced
by Sony Corporation.

Profeel, as presently offered to the
Japanese domestic consumer, consists
of three different sized high-quality

Sony’s version of this new VCR. the
SL-T7. can record and play back in the
PAL and SECAM modes used in Europe
and elsewhere. and can play back (with-
out being able to record) prerecorded
video cassettes using the American and
Japanese NTSC system. To deliver that
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FIG. 4—USING THE DOUBLE-AZIMUTH HEAD the stili-frame picture appears sharper and inter-

ference-free.

added versatility, the machine requires
about 50% more parts than a conven-
tional VCR and, at Japanese prices, will
cost about $200.00 more than similar-
featured one-system machines. Sharp’s
model VC-6500E, a VHS-format unit, is
similarly priced and also handles all
three video formats. There were uni-
versal TV receivers in a variety of
screen sizes and prices that are also
switchable and can handle all three of
the world’s major TV standards, as
well as a variety of different electric
line voltages and frequencies.

Status of videodiscs

Some manufacturer-exhibitors at the
Tokyo Electronics show exhibited
more than one type of videodisc—pre-
sumably to illustrate their technical and
manufacturing capabilities. Toshiba, in
fact, showed not only the optical Philips/
Magnavox/Pioneer type of player and a
JVC/Panasonic/GE VHD capacitance
type, but even had on hand a player
that could handle the U.S.-originated
RCA SelectaVision (CED) discs.

A few weeks after the Tokyo Elec-
tronics Show closed in Japan, there
was important news about the looming
videodisc battle right here in the United
States. Late in October, 1980 General
Electric Company, Matsushita Electric
Company of Japan, (MEI), Victor Com-
pany of Japan (JVC) and Thorn EMI of
Great Britain announced formation of
three jointly-owned companies to launch
the VHD videodisc system in the U.S.
in late 1981. The joint ventures consist
of a program distribution and artistic
production company, VHD Programs,
Inc., a videodisc manufacturing com-
pany, VHD Disc Manufacturing Co.,
and a disc player manufacturing com-
pany, VHD Electronics Inc.

According to executives of all the
companies involved, the VHD system
combines the advantages of both the
laser-optical system and the capacitive-
groove type systems with which it will
compete. Its 10.2-inch diameter disc,
developed by JVC, features fast and
slow motion, fast foward and reverse,
still-frame mode, and random access,
with one hour’s playing time on each
side. Since the big question about
VHD’s ability to compete with other
systems had been the question of avail-
able programming or software, the
entry of Thorn EMI into the group is a
significant development.

Already negotiations are underway
with 20th Century-Fox, Warner Home
Video, Columbia, MGM/CBS and other
major studios. The initial VHD library,
subject to final negotiations, will in-
clude at least 160 current, all-time
favorites, and future motion pictures
from major studios and independents.
VHD Programs, Inc. is also negotiating
licensing agreements to distribute VHD
disc programs to the home video mar-
ket with Walt Disney Productions,
Filmways and a number of independent
production companies, including Time-
Life films.

The projected VHD player repro-
duces full-color video programs in two-
channel stereo sound. The user will
also be able to select a videodisc with a
different language on each of the two
sound tracks. The VHD player rotates
the disc at 900 revolutions per minute
(as compared with 1800 rpm for the
laser-optical disc and 450 rpm for the
RCA SelectaVision discs). An optional
random access feature will permit
viewers to program more than 10
separate segments for playback in a
preselected order and speed selected
for each segment. By adding an optional
digital audio processor to the basic
player, digital audio sound for high
fidelity enthusiasts becomes available.

In the mastering process of the VHD
system, information is recorded onto a
photo-sensitized glass master disc by
focusing a minute laser beam directly
onto its surface. The laser beam is split

&

SPECIAL SPEED-VIEWING CIRCUITRY permits
viewer to listen to sound while he scans the
tape. The circuitry is in the VCR.

in two, with one part used to record
program information while the other is
used to record a special tracking signal.
A metallic disc produced from the giass
disc is used for the remainder of the
manufacturing process, similar to the
procedure that is used in audio-record
stamping.

The VHD diamond capacitance-play-
back stylus used in playing these discs
has an electrode that detects the capaci-
tance variations between the disc and
the stylus. The stylus is able to detect
both the main signal and the tracking
signal simultaneously and is therefore
able to track effectively even though
there are no grooves in the VHD disc
itself.

Listen fast—or slow

The hand-held remote control unit
shown in Fig. 5 should be familiar to
most readers who have seen or own
one of the new VCR's equipped with
the special-effects features shown on
the face of the controller. What may
not be so familiar is the VSC logo that
has been affixed to the top of the unit.
It stands for Variable Speech Control
Company, a small San Francisco-based
outfit that has come up with audio cir-
cuitry that meets the new requirements
of the VCR’s. Now, thanks to the de-
velopment of a new custom IC, it be-
caomes cost-effective for manufacturers
to include what VSC calls their **speed
listening feature.”” While viewers are
now able to double the viewing speed
(or, in some cases, increase it even
more) on a home VCR, they have had
to content themselves with either
turning off the audio tracks or listening
to unintelligible *‘Donald Duck’-like
speech that normally occurs at increased
speeds. As éxplained by Mr. Marvin
Flaks, president of VSC Corporation,
the human brain can easily process
verbal information at speeds of 250 to
300 words per minute, or about twice
the average speaking rate. At this speed,
comprehension may actually increase,
as concentration intensifies. The VSC
feature simply allows you to listen to
the increased audio rate by restoring
the pitch or frequency range of the
audio tracks to their normal range.

Among the companies that have
already licensed VSC technology are
Sony, Panasonic, JVC, General Elec-
tric and Aiwa. The feature also lends
itself to use in hand-held audio-cas-
sette decks, car tape decks, telephone-
answering machines, and, possibly,
videodisc players that also teature fast-
play modes.

That’s a quick look at what’s new
and what’s coming soon in home video.
One thing you can be sure of is that
there will be many more innovations as
manufacturers try to keep up with each
other, and with the public’s demand for
more sophisticated equipment. R-E
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LED VU Meter

for your Hi-Fi

Here’s a high-precision, all-electronic VU
meter for home recording. An LED display replaces
the conventional meter movement.

ANYONE FAMILIAR WITH RECORDING, BE
it the home recordist or the pro, recog-
nizes the need for an accurate VU
meter to facilitate setting audio levels.
An accurate VU meter allows us to
maximize the S/N ratio while mini-
mizing the distortion caused by clip-
ping in amplifier stages or saturation
of the tape.

In the past, the analog, or mechan-
ical, VU meter was used. Those meters
were (and are) available with varying
degrees of accuracy for varying amounts
of money. As with most other things,
higher accuracy means higher cost.
The VU meter responds, more or less,
to the average level of the audio; al-
though it can respond fairly quickly,
it is not a peak-reading or responding
meter.

In an attempt to overcome some of
the shortcomings of the analog VU
meters, an all-electronic VU meter has
been designed around the Exar XR-2276
IC. This bar-graph generator IC is one
of a series of recent developments by
IC manufacturers intended for the mar-
ket previously dominated by mechani-
cal meters.

Up until about two years ago, anyone
wishing to construct a "'moving LED"
or ‘‘bar-graph’’ display had to assem-
ble a series of comparators and resis-
tive voltage dividers to monitor the
analog input and light a series of LED's.
With the introduction by Texas Instru-

BRADLEY ALBING

ments, National Semiconductor, and
Exar Integrated Systems of a series of
IC's, the task has been greatly simpli-
fied.

All of those IC’s are generally the
same; they use a voltage-divider net-
work with ten or twelve voltage taps,
ten or twelve comparators, a stable
internal reference voltage, and an
analog input signal buffer. Each volt-
age tap is applied to one input of each
comparator, while the other inputs
are tied together and fed from the out-
put of the analog signal buffer. As the
input signal increases, succeeding
stages of comparators trip, supplying
drive current to their corresponding
LED. if the LED's are arranged in
line, we have a bar-graph display: or,
in the variation used with the VU
meter, we may imitate a conventional
meter dial.

The resistors in the voltage divider
may be selected to produce a linear
response (e.g., | volt between any
trip point and the previous or next trip
point), a logarithmic response (e.g.. 3
dB between any trip point and the pre-
vious or next trip point), or a special-
ized logarithmic scale such as the VU
meter with its inherent expanded scale
around the 0 VU point. At the present
time, only Exar is manufacturing an IC
suitable for use in a VU meter.

The XR-2276 has all the circuitry
necessary to determine the level of the

incoming signal and display it instan-
taneously. This peak-reading ability
helps prevent pre-amp or tape overload
from rapid, short-duration peaks in
the program material to which a nor-
mal VU meter won’t respond. Instead
of using the conventional moving
needle, the XR-2276 drives a series
of LED’s arranged in a manner similar
to the VU meter scale with which most
people are familiar.

Circuit description

Referring to Fig. |, the input signal
is applied to resistive divider R! through
R8:; the appropriate tap is selected with
DIP switch S| through S7. The signal
is then amplified by ICl; RIl is a
vernier gain adjustment to supplement
S1 through S7. IC2 functions as a full-
wave precision rectifier.

The signal is next applied to I1C3
which may be configured for different
response characteristics: 1) A low-pass
filter which gives the meter an aver-
aging response; 2) peak-and-hold re-
sponse which will show short-duration
peaks and hold them long enough to be
seen; or 3) fast or peak-responding
without “‘hold.”” The last variation
includes a jumper that allows the user
to determine quantitatively the ampli-
tude and duration of audio peaks by
tne brightness of the LED's while the
first two variations conform more to
standard response times for VU and
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FIG. 1—THE SCHEMATIC DIAGRAM OF THE VU METER used as the prototype of several versions.
Interior and exterior views are shown In the photographs.

peak-reading audio-level meters. (You
can wire a SPST switch in place of the
jumper to allow swuch-selecuuole re-
sponse.)

The audio signal finally arrives at
IC4, the XR-2276. where it is con-
verted into one-(or more)-of-twelve
digital output signals. The output of that
device goes to the driver-transistor ar-
rays (ICS and IC6) and then to the
LED’s.

The power supply is an unregulated
split supply delivering approximately
+ and — 15 volts.

There are several variations and
options available to the constructor.
Those options concern the input atten-
uator, the LED drive circuitry, and the
power supply. See Figs. 2 and 3 for
details.

Construction

Nearly all components are mounted
on PC boards. The display and associ-
ated circuits for each VU meter are
mounted on two boards—the foil pat-
terns are in Figs. 4 and S. The pattern
for the power-supply board is in Fig. 6.
The components used, and the wiring
of the boards, will be determined by
the options and variations that you
select. The two boards used for the
circuitry and display panel are mounted
with their foil sides facing each other
and interconnected with short sec-
tions of No. 20 or 22 solid wire. You
can use pieces clipped off resistor leads
for this purpose. There are twelve
jumpers across the top of the boards
and others on each side. Figure 7 is an
interior view of a stereo VU meter

with the Option-E (120-volt AC) power
supply. That combination is Version 2
See parts list.

The appropriate components are
mounted on the power-supply board
which should then be connected to
two signal processing and display
boards.

The LED's protrude through the
meter dial which can be fabricated by
gluing a facsimile of Fig. 8 to stiff card-
board and punching Y-inch holes at
the crosshairs. Alternately. you can
order a ready-made meter dial. (See
parts list.) Next, the bezel is mounted
in the enclosure’'s front panel. The
easiest way to hold it in place is to run
a hot soldering iron tip along the ad-
joining surfaces of the bezel and front
panel to weld the two pieces together.
Be careful—don't use too much heat.
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iC1. Use the modified LED drive circultry at b if
you can get along with lower brightness from
the Indicators.

OPTION C

IC T —» (#12T0) +15V
< R36 ch
$R3 iy $33K o1
b YL G
3
2] )m
24-30V0C < [_T/ 4 2N6111
GND OR
~ COMMON
+ c8 L3
€7 &R32 9.01 =
1004F/ @ 47K
25V
= — {-12T70)-15V
RETURN
OPTION E 2
F1
12 A RECT 1
T ¥ +15V
117vAC £ 20 VCT, 1A
INPUT ‘{
~ - —» -15V
A
o= 1%1[11 F/25v
NOTE POLARITIES OF 1000F /25V T u

C1I0ANDB CN

=

b

FiG. 3—PCWER SUPPLY VARIATIONS. Option C is used when you have a convenient external
source of 24-t0-30 voits DC. IC7 and Q1 provide the dual-polarity output voitages. Use the arrange-
ment at b (Option E) when you want to power the instrument from 117-volt AC lines.

oNiir/9\q »

_'_‘axz./.y/x\.n\x\_ql_ °

FIG. 4—FOIL PATTERN for the rear PC board. This boar; is 2.7 inches

wide and 2 inches high.

}<——-2 |NCHES-——-—>1

FIG. 6—FOIL PATTERN for the power-supply PC board. it is used for
both versions of the supply circuit.

W

Tol
i )%

|<——2 INCHES—P‘

FiG. 5—PC PATTERN for the front board. The LED indicators are arranged

so they protrude through holes in an arc in the meter dial.

FIG. 7—INTERIOR VIEW of the prototype stereo VU meter. Note how the

two circuit boards, meter face, and front panel go together.
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FIG. 8—PHOTO PATTERN for the meter face.

SPACER (10F2)

.

FRONT PANEL

e

MTG. SCREW

[mt g r/"ow

BEZEL

METER DIAL

ol |

LED
(10F12)

FRONT PC BOARD

FIG. 9—CROSS-SECTIONAL DRAWING shows
how parts are fastened to the front panel.

KIT OF PARTS

A complete kit of parts for the
different version of the VU meter is
available from: BFA Electronics,
P.O. Box 212, Northfield, OH 44067.
Ohio residents piease add appli-
cable sales tax.

VU-1: includes Boards 1 and 2
(front and back boards) and, op-
tionally, Board 3, depending on
power source; aiso 1 bezel, 1 meter
dial and all parts needed for PC
boards, case not included. Request
either Option C, D, or E.* Order:
VU-1-C @ $27.00 or VU-1-D @
$24.00 or VU-1-E @ $31.00. Add
$2.00 postage and handling.

VU-2: includes 2 pieces each of
Boards 1 and 2 and 1 Board 3, 2
bezels, 2 meter dials, all appropriate
parts for all P.C. Boards (parts for
Board 3 will be for Option E) and a
plastic case. (Case has no holes—
user must machine it as required).
Order: VU-2 @ $74.95. Add $2.50
postage and handling.

VU-3: Includes 2 pieces each of
Boards 1 and 2 and 1 of Board 3.
$10.00. Add $1.00 postage and
handling.

*Option C: 24-30 volts DC opera-

tion
Option D: t 15 volt DC supply
already available

Option E: 120 volts AC opera-

tion

RADIO ELECTRONICS
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12 WIRES

¢

POWER R35— .
SUPPLY <= J C5———r=—R1§—=
COMMON _j5v

.\ﬁ—nn—— o :\"33:

A 72 S\ \r/

-\

TO LAMP TEST PUSHBUTTON
AND RESISTOR (OPTIONAL}

JUMPER FROM
R12/1C1

L S ~—Rie—.
\—r——- ———————————— —1_
D2
¢
D2 & R34 ARE

|
I
|
MOUNTED ON S8 :
|
|

NDTE:

PADS INDICATED BY “*” CONNECTED TO
FRONT BOARD BY STIFF WIRE SUCH AS
EXCESS RESISTOR LEAD

FIG. 10—WHERE PARTS ARE POSITIONED on the rear PC board when using the circuit in the

schematic in Fig. 1.

MTG HOLE
(1 0F 4)

SIGNAL IN o
(HOT LEAD)

12 JUMPERS TO

o) oy
I!‘ ' REAR BOARD

+15V INPUT
eNO—— ° T0 REAR
SEE { LET 8D., R13
TEXT| o . h GND
g5 | ! ~15V INPUT

NOTE: PADS INDICATED BY *
CONNECTED TO REAR
BOARO BY STIFF WIRE
JUMPERS MADE FROM
EXCESS RESISTOR LEAD

FIG. 11—PARTS LAYOUT for the tront circuit board.

Check the polarity of all LED's before installing.

On the types specified, the cathode terminal lead is shorter than that for the anode.

Finally, mount the coupled PC boards
on the front panel with the LED’s and
meter dial extending into the bezel.
Use spacers and No. 4-40 nuts and
bolts as shown in Fig. 9.

Figures 10 and 11 show the layout of
parts on the rear and front circuit
boards, respectively, when using the
circuit as shown in Fig. 1. Figure 12
shows the component side of the front
board.

Applying the options

If you eliminate the switchable atten-
uator and substitute an adjustable trim-
mer resistor as in Fig. 2-a, refer to the

FIG. 12—FRONT-VIEW PHOTO of the front PC
board. The switch must be set for the desired
calibration before the cabinet is buttoned up.




OPTION B
(OELETE ICS AND IC6—
MOVE R13-R30 TOIREAR BOARD)

’

JUMPER 7O REAR BOARD,
AS IN ORIGINAL
PCBOARD LAYOUT

BUS WIRE
JUMPER
{(V0F 11)

INSULATED
HOOK-UP WIRE;

NOTE REVERSAL OF
ORIGINAL LEO POLARITY

p— WIRE

JUMPER
o OPTION A
'8 (DELETE S1.52,
INSULATED MOVE A11T0
HOOK-UP NEW POSITION,
WIRE CHANGE R12 TO 82K.

ADO JUMPERS AS INDICATED.
FIG. 13— COMPONENT LAYOUT GUIDES tfor the front panel when using Options A and B. Note that
the LED polarity has been reversed in Option B.

STIFF WIRES OR EXCESS RESISTOR LEADS
TO FRONT BDARD

/

/,
ET T ok o
S T8I 88 23 S|
«c x @ £ o [- - - A A
REREN TITIY

1c4

I\

Ic2
1c3

NOTE: R19-R30 REPLACE IC4 AND ICS.
ALL OTHER COMPONENTS ON
REAR BOARD SAME AS IN FIG. 9.

FIG. 14—THIS PARTS LAYOUT is used for the rear board when Option B is taken. Note that IC’s 5 and
6 have been completely eliminated and replaced by resistors R19 to R30.

+15V 70 VU METER

VJLSE"TE% [—» GND TO VU METER
‘ +V INPUT (EXTERNAL
——<pwR. SPLY. INPUT)
B Co48
—R3I—
BC E
V-RETURN -—R33——
(P\ENXRTESFF"T\‘/\L> — =3 MTG HOLE (1 OF 4)
COMMON) _l
=2 | 1c? |
| | c8
o« A |
| A

FIG. 15—PARTS FOR THE POWER SUPPLY are positioned on the board as shown when using a
24-t0-30-volt DC external supply.

PARTS LIST

All resistors 5%, Ya watt unless otherwise
specified

R1—10,000 ohms,

R2—12,000 ohms,

R3—3000 ohms,

R4—2000 ohms,

R5—1200 ohms,

R6—1300 ohms,

R7—<30 ohms,

R8—200 ohms,

R9—470,000 ohms

R10—5100 ohms

R11—100,000 ohm, single or rnulti-
turn trimmer (Bourns 3352W-1-
104, 3299W-1-104 or equivalent)

R12—36,000 ohms

R13—10,000 ohms, 1%, 1/10 watt

R14—6980 ohms, 1%, 1/10 watt

R15—470,000 ohms

R16—39,200 ohms, 1%, 1/10 watt

R17—62,000 ohms

R18—1000 ohms

R19—-R30—560 ohms

R31, R32—47,000 ohms"

R33— 1000 ohms"*

R34—68.000 ohms

R35—100,000 ohms

R36—3300 ohrrs

Semiconductors

LED1-LED12—H-P 5082-4684 or
equivalent T-1 LED

D1, C2—1N914

Rect1—50-volt, 1 A bridge rectifier*”

Q1°—2N6111 (National) or equivalent

IC1-IC3—CA3140E (RCA)

1IC4—XR2276CP (Exar)

IC5, IC6—ULN 2003A (Sprague, T,
Signetics)

IC7"—LM741CN (National) or
equivalent

Capacitors

C1—0.1 uF, 100 volts Mylar

C2-C4, C6, C7°-C9"—0.01 uF, 25-
volt ceramic disc

C5—0.47 uF, 10 volts, Mylar

C11°°—100 uF, 25-volt aluminum
electrolytic

C10""—1000 pF, 25-volt aluminum
electrolytic

S1-87—7-position DIP switch

S8—SPDT switch

T1°*—20-volt, 1-amp CT transformer
Stancor P8604 or equivaient)

F1**—%-amp 3AG fuse

‘Used only with DC input option

“*Used only with 117 VAC option

Note: The quantities shown above are
for a single-channel unit. With the excep-
tion ot the power-supply components,
two of each will be required for a stereo
meter.

“Option A"’ section of Fig. 13. it shows
how attenuator resistors R2 through
R8 are eliminated and replaced by R11
and a few jumpers. Refer to Fig. 11 for
the locations of all other components
on this board.

If you can get along with lower
brightness from the LED indicators, do
not install ICS and IC6 on the rear
board. In their places install resistors
R19 through R30 across the IC ter-
minal pads as in Fig. 14. Refer to the

continued on page ¥
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E. G. BROONER

IN PART | OF THIS ARTICLE ON CONVERTING AN IBM SELECTRIC
terminal/printer for use with a microcomputer, we covered
the hardware end of the project, a four-IC interface board
that is connected to the parallel- or expansion port of the
computer—wherever eight-bit parallel data can be output.
Now we'll consider the software needed to drive the interface
(and the printer).

We stated earlier that the software would provide both the
translation from ASCII and the time delay needed by the dif-
ferent functions. The software will vary from one computer
to the next, unless they are alike in every respect. The dif-
ferences are the ORG (starting address) of the assembly-
language or machine-language program, the CPU register in
which the character is stored, up to the time of printing. and
other minor differences. The timing can remain the same for
any processor running at 2 MHz or thereabouts; for faster or
slower machines, the values of the timing words will need
changing.

The software is presented in two versions, shown in Table
1 and Table 2. The 8080 assembly-language version in Table 1
can be used with anyv 8080 or Z-80 system, bearing in mind
only the timing, ORG. and register differences that may have
to be changed. The computer's I/O port assignments must

Part 2—This month we’ll take
a look at the software required to drive
the interface and the printer.

also be considered.

The BASIC program (Table 2) is specifically for the TRS-
80, Model 1. and simply POKE's the numerical data into
memory as a means of loading the driver. The BASIC ver-
sion, needless to say, is easier to load from a disc than would
be a machine-language program on tape. After it has been
POKE-ed, the program will be accessed by the LPRINT com-
mand each time a character is to be printed. To do that some
of the DOS (Disk Operating System) must be altered. The
program takes care of all those matters.

Both programs accomplish the same purpose. Whenever a
character is to be output. (either printable or control) the
CPU’s accumulator must be freed temporarily of any other
tasks. The contents of the various registers are all **pushed"”
onto the stack for later recovery. At the last possible
moment. the character will be passed from the register in
which it is contained (such as the B register under North Star
DOS and the C register under CP/M) to the accumulator, from
where it will be output to the printer port. The correct code
for the character will have been found in the lookup table.
which will be explained in a moment.

The software has a unique feature which saves some time.
and also some wear and tear on the mechanism: it saves the



1. 60:

2., 61:

3: DRIVER PROGRAM FOR DATEL SELECTRIC 62:

4: ; WITH COMLABS INTERFACE (TRS-80 VERSION) 63:

5, 64:

6. . 65:

7. DATA LINE ASSIGNMENTS: 66:

8: ; 67:

9: D@ = ROTATE 1/BACKSPACE 68:
10: ; D1 = ROTATE 2/TAB 69:
11: D2 = ROTATE 2A/INDEX 70:
12; ; D3 = ROTATE 5/RETURN 71:
13: D4 = TILT 1/SPACE 72:
14: ; D5 =TILT 2 73:
15: ; D6 = SHIFT 74:
16: ; D7 = NORMAL/SPECIAL SELECT 75:
17:
18: ; 77
19: ; CHARACTER TO PRINT IS IN C REGISTER 78:
20: ; 79:
21: 80:
22: ORG 7FOOH :FOR 16K RAM 81:
23: ; ORG 0BFOQOH \FOR 32K RAM 82:;
24: ; ORG OFFOOH ;FOR 48K RAM 83:
25: DATEL: PUSH PSW ;SAVE REGISTERS 84:
26: PUSH B 85:
27: PUSH D 86:
28: PUSH H 87:
29:; MOV AC ;REMOVE PARITY
30: ANI 7FH
31: MvI B,BSCODE ;CHECK FOR BACKSPACE
32: CPI 08H
33: Jz NORM
34: MVI( B,HTCODE ;CHECKFORTAB :
35: LXI H,LONG ;DELAY FOR TAB AND CR :
36 CcPI o9H :
37: Jz CYCLE :
38: MVI B,CRCODE ;CHECK FORCR :
39: CPI ODH :
40: JZ CYCLE :
41: MVI B,SPCODE ;CHECK FOR SPACE :
42: Sut 20H :
43; Jz NORM :
44: JC DONE /IGNORE OTHERS :
45: MOV EA ;CONVERT TO SELECTRIC CODE :
46: MVI D,00H :
47 LXi H,TABLE 106:
48: DAD D 107
49: MOV B8.M :CODED CHARINB 108:
50: LXI H,SHIFT 109
51: MOV CM ‘OLD SHIFTINC 110:
52: MOV AB 111:
53: ANI 40H 112:
54 MOV M,A ;SAVE NEW SHIFT 113:
55: XRA (o4 :SAME AS OLD? 114:
56: JZ NORM \YES, NO SHIFT CHANGE 115:
57: MOV AM :CHANGE SHIFT 116:
58: STA PORT 117
59: LXI D,SHDLAY 118:

TABLE 2

1000 REM PROGRAM TO POKE SELECTRIC DRIVER INTO MEMORY

1018 ON ERROR GOTO 1030

1020 PRINT

1030 INPUT "SYSTEM SIZE (16, 32 OR 48)":M$

10406 M=VAL(MS)

1050 IFM< >16 ANDM< >32 ANDM < > 48 THEN 1030

1060 D=4"(M-16)

1070 M=(M + 16) 1024256

1080 POKE 16421,2

1099 POKE 16422,0

1100 POKE 16457,255

1120 POKE 16456,M/256-1

1130 IF MV32767 THEN M=M-65536!

1135 REM "!I"” INDICATES SINGLE PRECISION VARIABLE

1140 ON ERROR GOTO 1200

1159 READB

1160 IFB<OTHEN B=ABS(B)+D

1179 POKE M,B

1180 M=M+1

1199 GOTO 11508

1200 PRINT

1218 NEW

1220 REM PROGRAM DATA

1230 DATA 245,197,213,229,121, 230,127.6,1,254

TABLE 1

NORM:
CYCLE:

DONE:

76: ;

WAIT:

. PORT
: BSCODE

HTCODE
CRCODE
SPCODE

HOLD
SHORT
LONG
SHDLAY

1240
1250
1260
1270
1280
1290
1300
1310
1320
1330
1340
1350
1360
1370
1380
1390
1400
1410
1420
1430
1440
1450
1460
1470

CALL WAIT

LXi H,SHORT ;NORMAL DELAY

LDA SHIFT

ORA B ;COMBINE WITH CHAR

STA PORT

LXi D.HOLD

CALL WAIT IMPULSE DELAY

LDA SHIFT ;PRESERVE SHIFT STATUS
STA PORT

XCHG

CALL WAIT

POP H :RESTORE REGISTERS

POP o]

POP B

POP PSW

RET

DELAY FOR 2 MHZ CLOCK IS 35 USEC/UNIT OF D.E
MOV AD \DELAY LOOP

ORA E

RZ

XTHL

XTHL

NOP

DCX o]

JMP WAIT

(0]:] O0H JNITIALLY LOWERCASE
CONVERSION TABLE

[o]:] 00H,0F FH,005H,0F EH,0F9H,0F 5H,0F DH,95H
[o]:) OFOH,OF 1H,0FCH,0C6H,8CH,80H,aD6H,89H
o8 0B1H.0A9H 0B6H,0BEH,089H 083 ,084H 6BBH
o8 0BAH,080H,0COH,80H,007H,86H,97H,0CG9H
[o]:) 0F6H,0DCH,0EOH,0ECH,0EDH,0ESH,0CEH,0CFH
o8 OE 1H.004H,0C7H,0E4H,0E 9H,00FH,0E6H ,0D09H
oB OCSH 8C4H,000H,00 1H,0E7H,0EEH,00EH,000H
[0]:] QEFH,0C1H,0F7H,00H 0F4H,00H ,00H,0COH
o]:} 00H,9CH,0A0H,0ACH,0ADH,0A5H 8EH,8FH
oB DOA1H,94H,87H,0A4H,0A9H 9FH, 0AEH,99H
[0]:] 85H,84H,90H,91H,0A7H 0AEH, 9EH,90H

o8B OAFH,81H,0B87H,00H,00H ,00H ,00H 00H

EQU 37E8H :OUTPUT PORT ADDRESS
EQU 21H \BACKSPACE CODE

EQU 02H .TAB CODE

EQU 08H JCARRIAGE RETURN CODE
EQU 10H ;SPACE CODE

EQU 0400H :HOLD TIME = 33 MSEC

EQU 0600H :NORMAL DELAY = 50 MSEC
EQU 6000H :CR/TAB DELAY = 0 85 SEC
EQU 0DoOH :SHIFT DELAY = 118 MSEC
END

DATA 8,202,71,-127,6,2,33,0,96,254

DATA 9.202,74,—127,6,8,254,13,202,74

DATA -127,6,16,214,32,202,71,-127,218,97
DATA -127,,95,22,0,33,113,-127,25,70,33
DATA 112,-127,78,129,230.64,119,169,202,71
DATA -127,126,50,232,55.17.0,13,205,102
DATA -127,33,0.6.58,112,—-127,176,50,232

DATA 55,17,0,4 205,102,-127,58,112,— 127
DATA 50,232,55,235,205,102,— 127,225,209,193
DATA 241,201,122,179,200,227,227.0,27,195
DATA 102,-127,0

REM TABLE DATA

DATA 0.255,213,254,249,245,253,149

DATA 240,241,252,198,140,128,214,137
DATA 177,169,182,190,185,179,180,187
DATA 186,176,205,141,215,134,151,201
DATA 246,220,224,236,237,229,206,207
DATA 225,212,199,228,233,223,230.217
DATA 197,196,221,209,231,238,222,208
DATA 239,193,247,0,244,0,0,192

DATA 0,156,169,172, 173,165,142,143

DATA 161,148,135,164,169,159,166,153
DATA 133,132, 157,145,167,174,158,144
DATA 175,129,183.0.0,0.0,0
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SHIFT bit from the last character that was transmitted. The
SHIFT bit will have been a *‘one’" if the last character was
upper case and ‘‘zero if it was lower case. Before printing
the next character, the program checks to see if the *‘case™
has changed. Since the shift mechanism stays locked. either
in upper or lower case. it is only necessary to send the shift
bit again when the case changes!

If a shift bit is required. it is sent first and held for a certain
time period, after which the rest of the character follows.
After the character has been sent, and the data held for an
appropriate length of time. a ‘*zero™ is output to the port.
That completes the print cycle for each printable or control

TABLE 3

1080 REM MODIFIES PRINT TABLE FOR BALL 185
110 INPUT "TABLE ADDRESS IN DECIMAL".T
120 FORX=T+33TOT+58

130 Y=PEEK(X)-64: REMOVE SHIFT BIT

140 POKE X,Y: REM NEW U.C. CODE

150 NEXT X

160 POKE T+ 14, 150: REM PERIOD

170 POKE T+17,191: REM NUM. 1

180 POKE T+28.237: REM < SYMBOL

190 POKE T+30.206: REM > SYMBOL

200 POKE T+60,208: REM\ SYMBOL

210 POKE T+62,222: REM UP-ARROW

TABLE 4
’ bl
VT IR VA & /e
s Ay & & N Q?o & /3
/X » y /& g S Sy
A o ¥ ¥ A4 O & /&KX

32 81 Q 132 196
33 ! 255 255 82 R 157 221
34 “ 213 213 83 S 145 209
35 # 254 254 84 T 167 231
36 $ 249 249 85 U 174 238
37 % 245 245 86 v 158 222
38 & 253 253 87 w 144 208
39 . 149 149 88 X 175 239
40 ( 240 240 89 Y 129 193
a4 ) 24 24 90 4 183 247
42 . 252 252 91
43 + 198 198 92 \ 208 244
44 ) 149 | 140 93
45 = 128 128 94 A 222 Q
46 . 150 214 95 - 192 192
47 / 137 137 96
48 "} 177 177 97 a 156 156
49 1 191 169 98 b 160 160
50 2 182 182 99 c 172 172
51 3 190 | 190 100 d 173 173
52 4 185 185 101 e 165 165
53 5 179 179 102 f 142 142
54 6 180 180 103 o] 143 143
55 7 187 187 104 h 161 161
56 8 186 186 105 i 148 148
57 9 176 | 176 | 106 i 135 | 135
58 5 205 205 107 k 164 164
59 2 141 141 108 I 169 | 169
60 < 237 215 109 m 159 159
61 = 134 134 110 n 166 166
62 > 206 151 imnm [} 153 153
63 ? 201 201 112 p 133 133
64 @ 246 246 113 q 132 132
65 A 156 220 114 r 157 157
66 B 160 224 115 H] 145 145
67 C 172 236 116 t 167 167
68 D 173 237 117 u 174 174
69 E 165 229 118 v 158 158
70 F 142 206 119 w 144 144
7 G 143 207 120 X 175 175
72 H 161 225 121 y 129 129
73 | 148 212 122 b4 183 183
74 J 135 199 123
75 K 164 228 124
76 L 169 233 125
77 M 159 223 126
78 N 166 230 127
79 o] 153 217 128 1 m
80 P 133 197

character. The contents of the stack are now **popped’” back
into the appropriate registers and control returns to the
operating system.

Whether you use the 8080 assembly-language version or
the TRS-80 disk BASIC version, great care should be ex-
ercised in entering the programs; they modify the DOS, and
just one wrong byte can prevent the entire system from
working.

Changing typing elements

It should be noted that the portion dealing with the transla-
tion table can be modified as needed. For some balls and/or
character sets many changes may have to be made. For
example, IBM ball (IBM calls them *‘typing elements™’) 185
is a desirable type for use with BASIC programs. Several
table changes are necessary to use that ball. It has upper-case
letters where the lower-case letters would normally be; the
codes for upper-case letters must be changed, in the table. to
be the same as those for lower case. The codes for the addi-
tional characters, for which that ball was recommended.
must be added to the table in the correct places. To illustrate
how simple those changes are, see Table 3, a simple BASIC
program that will make the necessary changes in Table 2 in a
few seconds. The table is changed in memory by that routine
and you can then save the changed version, or simply run the
*‘change’’ program whenever using the second ball.

Once you have mastered the tilt/rotate patterns, and un-
derstand the method of assigning numbers to each character,
you should have no particular problem in doing that for your
own system. The programs as presented are correct in most
details for balls used in normal typing.

The use of the lookup table is described for those who may
be unfamiliar with them. The **codes’” are the numeric value
that must be output for each character. In the ASCII table,
characters come in a certain order. The table in the program
is made up of the new values for the corresponding char-
acters, and the actual ASCII code is used to access the table
codes. The twenty-third ASCII character. then. will direct
the program to the twenty-third code in the translation table.
That code may or may not be the same as the ASCII value,
but in any event it is the table code that is finally sent to the
printer. If you change to a ball with characters located dif-
ferently. you simply determine where in the table to make
the change. and change the code for those characters.

Table 4 illustrates the correspondence between the ASCII
table and the translated code. That code is only correct for
the assignments we made to the tilt/rotate and other lines, as
shown at the beginning of the assembly-language program.
You can make up your own code if the data lines are assigned
differently. or if vou use a ball that does not have characters
positioned as did ours. which were an IBM 134 and 185.

One more peculiarity of that software needs pointing out
for thse who use other machines and are not familiar with
the TRS-80 (for which the sample programs were written). In
those listings. the character to be output is handled by an sTA
instruction rather than an ouT instruction. That was done be-
cause the TRS-8C printer port is not a port in the true sense.
but, rather. is treated as a memory location, into which suc-
cessive characters are written. That part of the program can
easily be changed for computers using more conventional
/O standards.

QOur converted Selectrics have been satisfying in many
ways. The low price of the finished product was more than
welcome. and anyone who loves to tinker with hardware
cannot help buy enjoy such an activity. As stated earlier.
those machines are not fast. and 100 to 150 words per minute
(comparable to a Teletvpe) is inadequate for many of the pur-
poses a computer might be used for. Nevertheless. these
converted terminals are a good alternative for anyone trying
to save money on hardware. particularly if word processing
is to be the major consideration. R-E
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Pirate Broadecast

ROBERT B. GROVE

IN OUR JUNE. 1980 ISSUE WE EXPLORED
the fascination of monitoring ‘‘spy’”
numbers stations. At this writing, the
riddle as to the origin of those myste-
rious transmissions is still unresolved.

But the numbers stations are not the
only unlicensed signals on the airwaves.
Pirate and clandestine broadcasters
populate the radio spectrum from
medium-frequency wavelengths (200-
1600 kHz) through shortwave. Even
listeners to the FM and TV bands en-
counter those phantom signals occa-
sionally.

Who are the perpetrators, and what
are their motivations? To answer those
questions, we must first separate the
pirates and clandestines into their own
categories.

The pirates

Operating a radio transmitter without
a license is hardly new in the United
States. Many CB’ers have been doing it

Although their schedules are
subject to change without notice,
when you can find them these
stations offer an interesting alterna-
tive to standard broadcast fare.

for years! So have hams who would
rather not spend the time and energy
needed to take the amateur radio ex-
amination or learn the required Morse
code.

Pirate broadcasting began early this
century when radio regulations were
very loosely structured and enforce-
ment was virtually non-existent. Per-
haps the best documented pirate station
was that of David Thomas, owner of
unlicensed station WUMS (**Was Un-
licensed Marine Station'’).

Originally built to operate on 1235
kHz, WUMS' homemade transmitter
was switched to 2004 and 1560 kHz in
1938. Messages were sent to Ohio River
vessels in the ferry service, and the sta-
tion broadcast entertainment as well.

In 1939 WUMS was hauled into
Federal Court on charges of operating
an amateur radio station without a
license. Since WUMS was obviously
not in the amateur service—not op-

Stations

erating in the amateur-frequency
bands—the charges were dropped.

In 1948, following a series of trans-
missions monitored by stations as far
away as China, WUMS was cited again
by the FCC. After the Commission re-
portedly spent some $10,000 for prose-
cution, the case was once again thrown
out of court.

After more than 50 years of virtually
continuous operation, WUMS has
finally gone off the air for good after
establishing a world’s record for per-
petual piracy! Its transmitter has
been accepted by the Smithsonian In-
stitution, joining the company of names
like Edison and Marconi, to be en-
shrined with other artifacts of our
r:ation’s memorabilia.

Needless to say, unlicensed pirate sta-
tions drive the FCC bonkers. Schedules
are erratic, locations are rarely given,
and transmission times are often short.

The United States is not as saturated
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with those stations as is Great Britain,
unofficially the home of pirate broad-
casting. Long wave. medium wave,
shortwave, FM. and even TV pirates
flood the airwaves over the Isles. A
large number of them are in Ireland.
such as Radio Dublin, Weekend Muzick
Radio. Radio Nautilus International.
European Music Radio. Radio Zenith,
Radio Condor International. and many
more.

Holland is the home of Radio Dolfijn
International. and AIR is in Glasgow,
Scotland. For additional entertaiment
there is the Voice of the Pyramids.
Voice of Venus. Radio Confusion—the
list is endless.

But the United States is certainly not
devoid of illicit broadcast activity. One

of the most famous in recent history is
the Voice of the Voyager. a pirate
broadcaster in Minneapolis who con-
stantly gave a Houston, TX mailing
address over the air. To compound the
obfuscation. return mail was sent to
listeners from Ann Arbor. MI. That
one gave the FCC fits. and took the
cooperative efforts of all 13 FCC field
stations to locate it finally. and shut
it down!

Even as early as 1933, stations at-
tempted to avoid prosecution by trans-
mitting from international waters.
RXKR operated aboard the motor
vessel Cirv of Panama off the coast
of southern California. Basking in the
balmy breezes of the Pacific. RXKR
conducted its programming right in the

UNDERGROUND STATIONS

middle of the standard broadcast band.

Fairlawn, NJ. was the home of
pirate station WBBH. Operating on
an arbitrarily-chosen frequency of 4970
kHz. operator **Mr. Fisk' claimed to
be using a Gates BFE-50 C commercial
broadcast transmitter. When finally
caught by the FCC in 1966. ostensibly
broadcasting from the fictitious **Court-
land School of Music™". Fisk was found
to be using a converted 50-watt amateur
transmitter.

Fisk's programming was unusually
professtonal. quite possibly better than
any others that Fairlawn residents had
to choose from in the normal course of
their daily legitimate listening!

Another recent casualty of relentless
pursuit by FCC officials was WDAB of

IDENTIFICATION AND SCHEDULE
(Time: Universal Coordinated)

Radio Nautilus International 0300
Voice of Venus 0330

WARG/WONS 0400-0500 “Your Free East Broad-
caster.” Also 6980, 6988 kHz.

Voice of Alpha 66; 0115-0149 (Miami)

Radio Abdala (Miami) 0100-0200

Radio Libertad Cubana/Radio Rebelde (Miami);
“*Commandante David." 0100-0330

Radio Zodiac; European Music Radio Sun. 0630-

Weekend Muzick Radio
Radio Impact 0600-0800. Also 7325 kHz.

Moonshine Radio; “Alderaan Broadcasting Com-
pany;' 0455-0537. Sister station: Green River Radio

Radio Confusion 0003

The Voice of the Cuban Patriotic Junta. 0200

The Voice of Revolutionary Vinco

The Voice of the Burmese People. 1130

Radio Noticias del Continente (TIRL); (Costa Rica)
Voice of the Communist Party of Turkey. 0555-0629

Voice of the Egyptian People; 1900-2000 (Anti-

La Voz de la Resistencia Chilena; 0100-0137. Also

FREQ. IDENTIFICATION AND SCHEDULE FREQ.
(kHz) (Time: Universal Coordinated) (kHz)
1128 Mersey Alternative Radio 6420 KVHF Sun. 0945
1187 Alternative Radio 2200-0200 Sat. eve./Sun. 6955
1271  Radio City 1100-1500 Sat./Sun. 6960
1320 Radio Jackie 0800-1700 Sat./Sun. (going to court; 6965
longest record for operating on land in Britain)
1463 Radio Condor International 0900-1400 Sun. Also 7050 XR705 0600.
6243, 11463 kHz; Ireland.
7053
1620 PRN; New England
. . 7082
2460 Radio Watergate International/RWI Abscam. East
coast, 0500 weekends; 35 watts. Operator *‘Jack
Cass, Mr. Personality.” Also on 2340, 2630 kHz. 7090
2390 Radio Nautilus International 0400 winter months;
“Danny King" 35 watts. 7325
0845
3240 Voice of the Pyramids; not yet active. Also 4670,
5825, 6240, 6250, 7470, 9330, 11850, 15020, 15030, 7340
11615 kHz.
7342
3405 WHY Radio 0700. 90 watts.
7350
3885 WBLO 2330 and 1500. Also 4020-kHz Sun.
4004 Radio Indiana 0400-0530. Also 6990, 7315, 7360 kHz. 7365
21600 kHz at 2200. "Voice of Indiana’; Johnson
Valiant |l transmitter, 200 watts into 60 foot longwire. 7400
5930 Radio Dublin (c/o Disk-lt, Finglas Village, Dublin 11, 7420
Ireland.) Also 6210, 6250, 6275, 6310, 6350 kHz.
7570
6204 Radio Iris; Holland.
9615
6235 ABC International; Radio Zenith; European Music
Radio; Radio Zodiac 49. Sundays. 9585
6260 Radio Cill Dara International (Ireland); Sun. 1000- 9730
1300. Radio Cavendish (Scotland); Sun. 0800 (also Begin; anti-Sadat)
7320 kHz).
11615
6265 Radio Krypton; Sun. 1200-1300. 7246, 7195 kHz
6279 Syncom International; Sat./Sun. 0100-0600; Sun. 15045

0800-1100. Also 6248, 7430 kHz. 21522 kHz; Fri./
Sat. 2300-0100.

Radio Free Grenada; ostensibly broadcasts coded
messages as obituaries weekends at 2230




Daytona Beach, FL. Run by two local
disc jockeys. the Commission threat-
ened them with heavy fines if they
resumed operation. Capitulating against
those odds. they now operate a legal
FM cable service and stay out of
trouble!

Why pirate?

Just what is it that motivates some-
one to start a pirate broadcasting opera-
tion? Frustration with the cumbersome
licensing procedure? Indignation against
authority? A keen sense of the thrill of
the chase? Perhaps all of those and
more. Let's ask Mr. *“Guy Wire"", op-
erator of Radio Liberation in the quaint
Plaquemines parish town of ‘‘Putrid.”
LA.

Q. Why did you decide to put a pirate
station on the air?

A. Why not? It seemed like it would
be fun ... it was my way of thumbing
my nose at FCC censorship.

Q. What kind of programming did
vou do?

A. We had a staff of about 20; we got
our idea of taping on cassette from
Radio Havana. We were probably heard
in all the states east of the Mississippi.
Programs included “*The Pol Pot Exile
Show,"* rebroadcasts of The Voice of
Free Grenada, some Spanish-language
programming, and even an entire eve-
ning of barking dogs!

Needless to say, the FCC had fun
with that one. When they finally located
the neighborhood, the FCC engineers
had considerable trouble finding **Guy
Wire'® who had spotted the suspicious
vehicle and buried his transmitter!

Eventually, at the urging of his
parents, the culprit exhumed the corpse
of the illegitimate transmitter and put
on one last demonstration for the FCC
officials.

Threatened with a $10,000 fine,
**Guy Wire'’ promised never to repeat
his escapade.

In the United States, a spokesman
for pirate stations is Al Muick. An in-
formative copy of his ‘‘Free Radio
Campaign’® newsletter is available
postpaid for $1 by writing: Free Radio
Campaign, RD#2, Box 542, Wescos-
ville, PA 18106.

Not all is in fun

As amused as we may become with
the antics of some pirates, many trans-
missions have a definite purpose. During
World War 11, a British pirate attempted
to damage Nazi morale by broadcasting
stories that Field Marshal Rommel was
a homosexual!

And that takes us to the second
group of unlicensed broadcasters.

The clandestines

Some stations prefer to maintain
their anonymity because of the nature
of their broadcasting contents. Often

A CONVERTED CB TRANSCEIVER and two
portable phonographs are the mainstays of
WJAM, "“The Free Radio Service of Connecticut.”

politically-motivated, their transmis-
sions are intended to persuade listeners
to take drastic action against the ruling
authority.

One of those, Radio Noticias del
Continente (TIRL) is in Costa Rica and
probably Cuban supported. It is sus-
pected that the station was formerly
called Radio Sandino, an anti-Somoza
operation.

Also Communist-inspired. Radio
Magallanes espouses its anti-Chilean
messages, and the Voice of the Com-
munist Party of Turkey lets its will be
known.

The revolutionaries

Few American pirates or clandestines
are Anti-American. Most are merely
critical of certain government policies.
often using the airwaves to voice their
disenchantment.

But there are a few prominent anti-
Castro broadcasters, sending their
counter-revolutionary messages from,
not surprisingly, south Florida.

Judging from the length of time those
stations have been active, coupled with
their blatant admission of location
(mostly Miami or Key West). it would
appear that the Federal Communica-
tions Commission is not particularly
concerned with their presence. That
may be in part due to the recent ap-
pearance of a powerful Radio Moscow
relay station, beamed toward the United
States from Cuba. on 600 kHz.

All of the anti-Castro Miami stations
operate at the low end of the amateur
40-meter band, causing considerable
grief for legitimate users. The Voice of
Alpha 66 can be heard on 7053, usually
between 0115 and 0150 hours daily.
Radio Libertad Cubana (Radio Rebelde)
is nearby on 7090 kHz. featuring the
unique programming of Comandante
David, usually between 0100 and 0330.
Radio Abdala is just a fraction of a dial
turn away at 7082 kHz. operating from
0100-0200.

Recently, nationwide publicity was
given toa ‘‘raid"’ on one of the stations,
the identity of which was not disclosed
by FCC officials. A day or two later,
another group. the Bay of Pigs Veterans
Association's Radio Giron issued a
news release claiming to be the opera-
tion that was shut down. Since no one
had ever heard of Radio Giron, con-
siderable question was raised as to the
validity of the claim.

Was the Radio Giron statement issued
to satisfy public demand to know which
operation had been shut down? Was
the FCC news release an unfortunate
snafu which should have never been
issued? Was the entire incident con-
trived, ostensibly to satisfy the many
hams who had reported the illegal inter-
ference in their coveted 40-meter band?

At this writing, the south Florida
clandestines are still alive and well,
broadcasting their anti-Castro mes-
sages with apparent impunity.

Operating frequencies and schedules

Here we present an extensive list of
the more frequently reported pirate and
clancestine broadcasters. Because of the
tenuous nature of their operation, fre-
quencies and schedules change fre-
quently. We cannot be held responsible
for the accuracy of this list, but the
basic ranges of times and frequencies
are typical. Most of the broadcasters
are in the British Isles, and many are
repo:ted by American and European
listeners.

It would seem that the best time to
look for the pirates is from 0900-1400
hours, and the best frequency ranges
are 6235-6280 and 7325-7370 kHz. They
are invariably low power, so some per-
sistence and patience will be necessary.

Is pirate radio a wave of the future?
Yes! says Al Muick of Free Radio Cam-
paign. Especially in England where at
least three new stations are expected to
be operational shortly.

Radio Europe (Radio del Mare) will
be afloat in the English Channel serving
the Dutch and Belgian listeners of
Radio Mi Amigo. According to Muick,
the operator of this endeavor is **Ferry
Eder.”

Arother operation will be conducted
in the shortwave bands by ex-ABC
England personnel. All three opera-
tions are expected to utilize medium-
wave and VHF as well.

Pirate/clandestine radio is alive and
well. Next time you casually tune across
your shortwave dial and happen to dis-
cover a weak signal arguing with the
establishment, the chances are good
that you are listening to a fresh breath
of individuality adrift in a sea of drivel.
Let us know what you hear! R-E

The author would like to thank John Santosuosso
and Al Muick for their contributions in preparing
this article.
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HE_STERE)
NEW DOLBY

NOISE REDUCTION
SYSTEM

Dolby B is certainly the best known noise reduction system on the market,
but it isn’t the only one. New Dolby C is Dolby Laboratories’ answer to

LEONARD FELDMAN
CONTRIBUTING HI-FI EDITOR

AFTER MORE THAN TEN YEARS OF BEING
the acknowledged leader in the field of
noise-reduction systems for use in con-
sumer-type cassette tape recorders,
Dolby Laboratories, under the direc-
tion of Dr. Ray Dolby, has announced
a new noise-reduction technique, to be
known as Dobly C. (Dolby A is the pro-
fessional noise-reduction system used
by many recording studios, and Dolby
B the well known consumer-product
system.)

Before the development of Dolbhv-B
noise-reduction and its commercial
acceptance in the early 1970’s, about
the best signal-to-noise ratio that you
could expect from even the best cas-
sette tape decks was perhaps 40 or 45
dB. Adding a full 10 dB of noise-reduc-
tion or hiss reduction above 5 kHz was
considered to be (and still is) one of the
most important contributions to the
high-fidelity field by any single inventor.

Virtually every important manufac-
turer of high-fidelity component stereo
cassette decks signed license agree-
ments with Dolby Laboratories and in-
corporated Dolby-B noise-reduction
circuitry in its products. Today, it
would be difficult, if not impossible,
for a manufacturer to sell a stereo
cassette deck priced above $150.00 if
it did not incorporate Dolby B or an
equivalent system.

But Dolby B, while certainly the best
known electronic noise-reduction sys-
tem in use today, is not the only one.

the competition.

Since its introduction we have seen a
variety of noise-reduction systems
developed. Many of them offer greater
decreases in audible tape noise reduc-
tion than Dolby B. Among those are the
well known linear companding (com-
pression-expansion) system developed
by dbx. Inc. In addition to increasing
the available dynamic range on cas-
settes by applying 2 dB:1 dB compres-
sion during recording and the reciprocal,
1 dB:2 dB expansion during playback,
the dbx system delivers more than 30
dB of noise reduction in the process.

Nakamichi, the well known maker of
high-quality cassette decks, in co-
operation with Telefunken of West
Germany has come up with a two-band
noise-reduction system that it calls
High-Com Il. It is a vanation of Tele-
funken’s professional noise-reduction
system and, though frequency-selec-
tive, it provides approximately 20 dB
of noise reduction at mid- and high
frequencies.

Meanwhile, in Japan, Sanyo and
Toshiba have developed their own
noise-reduction systems: Super-D and
ADRES respectively. Each one offers
considerably more noise-reduction
capability than Dolbv B. Here, in the
U.S.. CBS Records has hinted that it
has developed a noise-reduction
system that not only provides more
noise reduction than Dolby, but pro-
duces recordings that sound good even
when played without any special cir-

cuitry or decoding device.

Other noise-reduction systems that.
are directly competitive with Dolby B
include ANRS, developed by JVC and,
more recently, Super ANRS. In ad-
dition to providing noise reduction,
those systems also deal with the prob-
lem of high-frequency tape saturation.

Many audiophiles were beginning to
wonder whether Dolby would come up
with a new noise-reduction system to
compete with all of the newer systems
that have been gaining increased ac-
ceptance and popularity. Instead,
about two years ago Dolby Labora-
tories came up with a headroom-exten-
sion system that they called Dolby HX.
That circuit varied instantaneous re-
cording bias and equalization to pro-
vide better headroom when recording
high-level, high-frequency signals.
When such signals occur in the program
material, the bias is automatically
lowered. When mid- or low-frequency
signals predominate, the bias is in-
creased to provide the best recording
conditions for those frequencies. And
because dynamic alteration of record-
bias levels changes the overall flatness
of frequency response, recording
equalization is dynamically varied as
well.

Very few companies use Dolby HX
in their cassette decks. Some have
expressed fears that the instantaneous
lowering of bias during moments when
high-frequency, high-level, passages



THE NEW NAKAMICHI 700ZXL computing cassette deck and its accessory NR-100 Dolby C noise

reduction processor.

are recorded would have an adverse
effect upon the distortion of low and
mid-frequency signal content being
recorded at the same instant. Ac-
cordingly, many companies have not
used Dolby HX despite the fact that all
Dolby licensees were offered the new
innovation without having to pay ad-
ditional royalty fees.

Now, Dolby has come up with a new
noise-reduction system. It was demon-
strated at the Winter Consumer Elec-
tronics Show in Las Vegas. Rumors
concerning that new system were
widely circulated long before Dolby
disclosed its details. Back in October
1980. while attending the Tokyo Audio
Fair. | learned that the rumors were
true and that the new noise-reduction
system would be called Dolby C. Many
Japanese licensees of Dolby are al-
ready working on cassette decks that
contain the new noise-reduction cir-
cuitry and will introduce those models
by mid-1981.

How Dolby C works

In many respects. Dolby C-type
noise reduction works like Dolby A and
Dolby B. Like those earlier systems, C-
type noise-reduction is a dual-path
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FIG. 1—THE BAND of frequercies over which
noise reduction takes place is extended two
octaves lower in Dolby C as compared with
Dolby B.

system that reduces noise using a low-
level side-chain (a level-sensing mech-
anism in the Dolby system). In addi-
tion, the sliding-band technology of the
B-type noise-reduction system is used
in the new system. although the band
of frequencies over which noise reduc-
tion takes place has been extended two
octaves downward, as illustrated in the
comparison graphs of Fig. 1. Dolby C-
type noise reduction required other
new developments to achieve its 20 dB
of noise reduction while, like Dolby A
and Dolby B, still retaining freedom
from side effects like *‘breathing™ and
“‘pumping.”’

According to Dolby Laboratories,
the Dolbv C noise-reduction system
solves the problem of achieving high
levels of compression (during record-
ing) and expansion (during playback).
without introducing undesirable side
effects. by using two processing stages
in series. Each stage supplies 10 dB of
compression during recording and the
same amount of expansion during play-
back decoding. Furthermore. each
circuit operates at its own independent
level.

One stage, identified as the high-
level stage in Fig. 2. is sensitive to
signals at about the same levels as in
Dolbyv-B noise reduction. while the
second stage. a lower-level stage,
operates on signals of lower amplitude.
Since the two stages are in series. their
net effect is to multiply the signals.
which is the same as adding or sub-
tracting decibels. In that way. a total of
20 dB of compression and expansion is
obtained. and that is the equivalent of
20 dB of noise reduction.

Because of the independent-stage
arrangement, the program signal is
never subjected to the problems as-
sociated with a single 20-dB com-
pression or expansion stage. The in-
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FIG. 2—BLOCK DIAGRAM of the Dolby C encoder (a) and decoder (b) circuits. Side chains are Dolby's

level-sensing mechanism.

dependent and cumulative action of the
two compression/expansion stages can
best be understood by referring to Fig.
3. Dolby maintains that the two-level.
two-stage. configuration  provides
more accurate control of the program
signal than ts possible with a single
compander circuit.

To execute the two-level. two-stage
configuration for Dolby-C noise reduc-
tion. two conventional IC’s are used.
according to Dolby Labs. That means
that a Dolby-C noise-reduction system
can initially be built using readily avail-
able parts. In the future it is expected
that integrated-circuit manufacturers
will produce a single. dedicated. Dolby-
C integrated circuit to make it easy to
add that system to new products. One
of the two stages of Dolby C can easily
be configured to provide the well-
known Dolhy-B noise-reduction char-
acteristic at the push of a front-panel
switch, for example. so that cassette
decks incorporating C-type noise
reduction can also deliver Dolbv-B
noise reduction for compatibility with
existing Dolby B-type recordings as
well as the new Dolby-C recordings.

Overall compatibility

An important consideration in the
development of Dolby C was the com-
patibility of recordings made with the
new system. Just as Dolby B had to be
compatible with recordings that had no
noise-reduction encoding in Ythem (con-
sumer noise reduction did not exist. for
all practical purposes. at the time that
Dolby-B was first introduced). Dolby-C
noise reduction has been designed on
the premise that Dolby B is now in uni-
veral use. As a result. recordings made
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FIG. 3—THE EFFECT of the two compression/
expansion stages on a program signal. The two
stages work together to achieve the full 20 dB of
processing required.

with Dolby-C noise reduction will be
listenable on high-fidelity cassette
machines equipped with B-type noise
reduction.

Of course. reproduction will not be
perfect under those conditions. just as
the reproduction of Dolby-B recordings
on machines not equipped with any
Dolby circuitry is not perfect. They are
listenable. however. especially if the
amplifier’s treble control is adjusted to
compensate for the Dolby effect.
Dolby maintains that Dolby-C re-
cordings would even be tolerable when
playved back on lower-fidelity portable
cassette units not equipped with any
type of noise-reduction circuitry. Ac-
cordingly. Dolby Laboratories will
develop professional-grade C-type
noise-reduction encoders for use in
cassette duplication.

Other features of Dolby C

Besides the two stages of compand-
ing. Dolby-C noise reduction incor-

LINEAR COMPRESSION/EXPANSION is used to
reduce noise in the mode/ 38X tfrom dbx, Incor-
porated.

porates several other circuit innova-
tions. Two of those circuit innovations.
designated in Fig 2 as the anti-satura-
tion and spectral-skewing networks. in-
troduce precisely calculated frequency-
response modifications during record-
ing and compensate for them during
playback.

Those response modifications are
introduced as a further safeguard
against audible side effects. Specific
benefits of those additional circuits
include the reduction of encode-decode
errors and a reduction of upper-middle
and high-frequency tape saturation and
attendant side effects. such as high-
frequency losses and intermodulation
distortion.

While the new system uses readily
available components including Dolby-
IC processors. the complexity of the C-
tvpe noise-reduction system is said to
be between two and three times that of
a conventional B-type circuit. Further-
more. according to Dolby. to take full
advantage of the noise-reduction
capabilities of the Dolby-C system. the
recorder using it must have a very high
level of mechanical and electrical per-
formance and sophistication. including
low-noise circuitry surrounding the
noise-reduction processor itself. Be-
cause of those cost and quality con-
siderations. it is likely that the new
system will appear first as a supplement
to standard Dolby B in high-perfor-
mance. higher-priced cassette decks.
In the future. the use of Dolby-C cir-
cuitry may be simplified somewhat by
the development of specific-purpose
Dolby-C IC's. When that happens. we
may see some lower- or mid-priced cas-
sette decks incorporating the new noise-
reduction system.

As was the case with Dolbvy HX,
Dolby Labs will provide C-type noise
reduction to its licensees under their
existing Dolby license agreements
without imposing an additional royalty
for using the new system.

It is evident that Dolby. the first de-
veloper of noise-reduction systems for
consumer tape recorders. is not about
to resign from its position of supremacy
in the highly competitive noise-reduc-
tion field just because others have
come up with noise-reduction schemes
that are claimed to be superior to the
one originally developed by Dolby!R-E



Save on

Scanners!
NEW Rebates!

Communications Electronics; the
world’s largest distributor of radio scan-
ners, celebrates Father's Day early with
big savings on Bearcat scanners. Electra
Company, the manufacturers of Bearcat
scanners is offering consumer rebates
on their great line of scanners, when pur-
chased between April 1 and May 15, 1981.

With a scanner, you can monitor the excit-
ing two-way radio conversations of police
andfire departments, intelligence agencies,
mobile telephones, energy/oil exploration
crews, and more. Some scanners can even
monitor aircraft transmissions! You can ac-
tually hear the news before it's news. If you
do not own a scanner yourself, now's the
time to buy your scannerfrom Communica-
tions Electronics. Choose the scanner
that's right for you, then call our toll-free
number to place your order with your Visa or
Master Charge.

We give you excellent service because CE
distributes more scanners worldwide than
anyone else. Our warehouse facilities are
equipped to process thousands of scanner
orders every week. We also export scanners
to over 300 countries and military instal-
lations. Almost all items are in stock for
quick shipment, so if you're a person who
prefers fact to fantasy and who needs to
know what's really happening around you,
order your scanner today from CE!

NEW! Bearcat?350

The Uitimate Synthesized Scanner!
Allow 120-240 days for delivery after receipt of
order due to the high demand for this product.
List price $599.95/CE price $419.00
4-Band, 50 Channel ® Alpha-Numeric ® No-
crystal scanner ® AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 30-50, 118-136 AM, 144-174,421-512 MHz.
The new Bearcat 350 introduces an incredible
breakthrough in synthesized scanning: Alpha-
Numeric Display. Push a button—and the Vacuum
Fluorescent Display switches from *numeric” to
word descriptions of what's being monitored. 50
channels in 5 banks. Plus, Auto & Manual Search,
Search Direction, Limit & Count. Direct Channel
Access. Selective Scan Delay. Dual Scan Speeds.
Automatic Lockout. Automatic Squelch. Non-Volatile
Memory. Reserve your Bearcat 350 today!

Bearcat® 300

List price $549.95/CE price $349.00/$25.00 rebate
Your final cost is a low $324.00

4-Band, 50 Channel ® Service Search ® No-
crystal scanner ¢ AM Aircraft and Public
Service bands. ® Priority Channel ® AC/DC
Bands: 32-50, 118-136 AM, 144-174,421-512 MHz.
The Bearcat 300 is the most advanced automatic
scanning radio that has ever been offered to the
public. The Bearcat 300 uses a bright green fluo-
rescent digital display, so it's ideal for mobile
applications. The Bearcat 300 now has these added
teatures: Service Search, Display Intensity Control,
Hold Search and Resume Search keys, Separate
Band keys to permit lock-in/lock-out of any band for
more efficient service search.

NEW! Bearcat® 350

FREE Bearcat® Rebate Offer

Get a coupon good for a $25 rebate when you purchase a
Bearcat 300. 250, 220 or 210XL; $20 rebate on model 160;
$10 rebate on model Four-Six Thin Scan and $5 rebate on
the Bearcat 5. To get your rebate, mail this coupon with your
onginal dated sales receipt and the Bearcat model number
from the carton to Electra. You'll receive your rebate in four
to six weeks. Offer valid only on purchases made betwen
April 1, 1981 and May 15, 1981. All requests must be
postmarked by May 30, 1981. Limit o' one rebate per
household. Coupon must accompany al rebate requests
and may not be reproduced. Ofter good only in the U.S.A.
Void where taxed or prohibited by law. Reseliers, companies,
clubs and organizations-both profit and non-profit-are not
elgible tor rebates. Employees ot Electra Company, theirr
advertising agencies, distrnibutors and retallers of Bearcat
Scanners are also not eligible for rebates. Please be sure to
send in the correct amount tor your scanner Pay the listed
CE price in this ad. Do not deduct the rebate amount since
your rebate will be sent directly to you from Electra. Orders
received with insufficient payments will not be processed
and will be returned.

Bearcat® 250

List price $429.95/CE price $279.0C/$25.00 rebate
Your final cost is a low $254.00

50 Channels ® Crystalless ¢ Searches
Stores ¢ Recalls ¢ Digital clock ® AC/DC
Priority Channel ® 3-Band ¢ Count Feature.
Frequency range 32-50, 146-174, 420-512 MHz.
The Bearcat 250 performs any scanmng function you
could possibly want. With push button ease you can
program up to 50 channels for automratic monitoring.
Push another button and search for new frequencies.
There are no crystals to limit what you want to hear. A
special search feature of the Bearcat 250 actually
stores 64 frequencies and recalls them, one atatime, at
your convenience.

Bearcat® 220

List price $449.95/CE price $289.00/$25.00 rebate
Your final cost is a low $264.00

Aircraft and public service monitor. Frequency
range 32-50, 118-136 AM, 144-174, 420-512 MHz.
The Bearcat 220 is one scanner which can monitor
all public service bands plus the exciting AM aircrafi
band channels. Up to twenty frequencies may be
scanned at the same time.

Not only does this new scanner feature normal
search operation, where frequency limits are set
and the scanner searches between your pro-
grammed parameters, it also searches marine or
aircraft frequencies by pressing a single button.

Bearcat® 210XL

List price $349.95/CE price $229.00/$25.00 rebate
Your final cost a low $204.00

18 Channels © 3 Bands ® Crystalless ® AC/DC
Frequency range: 32-50, 144-174, 421-512 MHz.

The Bearcat 210XL scanning radio is the secondgener-
ation scanner that replaces the popular Bearcat 210
and 211. It has almost twice the scanning capacity of
the Bearcat 210 with 18 channels plus dual scanning
speeds and a bright green fluorescent display. Auto-
matic search finds new frequencies. Features scan
delay, single antenna, patented track tuning and more!

®
NEW! Bearcat® 160
List price $299.95/CE price $189.00/$20.00 rebate
Your final cost is a low $169.00
168 Channels © 3 Bands ® AC only ® Priority
Dual Scan Speeds © Direct Channel Access
Frequency range: 32-50, 144-174, 440-512 MHz
Would you believe...the Bearcat 160 1s the least
expensive Bearcat crystalless scanner.

This scanner presents a new dimension in
scanning form and function. Look at the smooth
keyboard. No buttons to punch. No «nobs to turn.
Instead, finger-tip pads provide control of all scanning
operations, including On/Off, Volume and Squelich. Of
course the Bearcat 160 incorporates other advanced
Bearcatfeatures such as Priority, Direct Channel Access,
Dual Scan Speeds, Automatic Channel Lockout, Scan
Delay and Auxiliary. All this performance in sleek,
contemporary styling. And at a price so low, it astounds
even us!

Bearcat® 5

List price $134.95/CE price $94.00/$5.00 rebate
Your final cost is a low $89.00

8 Crystal Channelis © 3 Bands ¢ AC only
Frequency range: 33-50, 146-174, 450-508 MHz.

The Bearcat 5 is a value-packed crystal scanner builtfor
the scanning professional — at a pr ce the first-time
buyer can afford. Individual lockout switches.

- . . ™
Bearcat® Four-Six ThinScan
List price $189.95/CE price $124.00/$10.00 rebate
Your final cost is a low $114.00
Frequency range: 33-47, 152-164, 450-508 MHz.

The incredible, Bearcat Four-Six Th n Scan” is like
having an information center in your pocket. This three
band, 6 channel crystal controlled scanner has patented
Track Tuning on UHF. Scan Delay anc Channel Lockout.
Measures 2% x 6% x 1!’ Includes rubber ducky antenna.
Order crystals for each channel. Made in Japan.

TEST ANY SCANNER
Test any scanner purchased from Communications
Electronics™ for 31 days before you decide to keep it. If for

any reason you are not completely satished. return it in
onginal condition with all parts in 31 days, for a promot
refund {less shipping/handhng charges and rebate credits).

CIRCLE 44 ON FREE INFORMATION CARD

Fanon Slimline 6-HLU

List price $169.95/CE price $109.00

Low cost 8-channel, 3-band scanner!

The Fanon Slimline 6-HLU gives you six channels of crystal
controlled excitement. Unique Automatic Peak Tuning Circuit
adjus:s the recewer front end for maximum sensitivity
across the entire UHF band. Individual channel lockout
switches Frequency range 30-50. 146-175 and 450-512
MHz. Size 2% x6% x 1" Includes rubber ducky antenna.
Orden crystal certificates for each channel. Made in Japan.

Fanon Slimline 6-HL

List pnice $149.95/CE price $99.00

8-Chunnel performance at 4-channel cost!
Frequency range: 30-50, 146-175 MHz

It you don't need the UHF band. get this model and save
money. Same high performance and teatures as the model
HLU without the UHF band. Order crystal certificates for
each channel. Made in Japan.

FANON SCANNER ACCESSORIES
SCMA-8 Mobile Adapter/Battery Charger..........
CHB-8 AC Adapter/Battery Charger ......... ..
CAT-8 Carrying case for Fanon w/Belt Chp .. ..
AUC-3 Auto lighter adapter/Battery Charger....... $15.00

OTHER SCANNERS & ACCESSORIES
Regency*$ M40O Scanner
Regency* M100 Scanner..
Regency’ R1040 Scanner.
SP50 AC Adapter ...... o
SPS51 BatteryCharger...................ccvvnennn..
SP58 Carrying Case for Bearcat 4-6 ThinScan™ ...
F8-E Frequency Directory tfor Eastern U.S.A.
F8-W Frequency Directory for Western U.S.A. .

FFD Federal Frequency Directory for US.A........ $12.00
MK350 Mobile mounting kit for Bearcat 350 ...... $12.00
B-4 1.2 V AAA Ni-Cad's for TninScan™ and Fanon ... $9.00
A-135cc Crystal certiticate. ......................... $3.00

Add $3.00 shipping for all accessornes ordered at the sametime.

INCREASED PERFORMANCE ANTENNAS
If ycu want the utmost in performance from your
scamner, itis essential that you use an external antenna.
We have six base and mobile antennas specifically
designed for receiving all bands. Order #A80 is a
magaet mount mobile antenna. Order #A681 is a gutter
clip mobile antenna. Order #A82 is a trunk-lip mobile
anteana. Order #AB3 is a % inch hole mount. Order
#A64 isa¥inchsnap-in mount,and #A70isan allband
base station antenna. All antennas are $35.00 and
$3.00 for UPS shippingin the continental United States.

BUY WITH CONFIDENCE

To get the fastest delivery from CE of any scanner,
senc or phone your order directly to our Scanner
Distsibution Center” Be sure to calculate your price
using the CE prices in this ad. Michigan residents
please add 4% sales tax. Written purchase orders are
accepted from approved government agencies and
most well rated firms at a 10% surcharge for net 10
billing. All sales are subject to availability. All sales on
accessories are final. Prices, terms and specifications
are subject to change without notice. Qut of stock items
will be placed on backorder automatically uniess CE is
instructed differently. Most products that we sellhave a
manufacturer's warranty. Free copies of warranties on
these products are available prior to purchase by
writing to CE. International orders are invited with a
$20.00 surcharge for special handling in addition to
shipoing charges. All shipments are F.O.B. Ann Arbor,
Michigan. No COD's please. Non-certified and foreign
checks require bank clearance.

Mail orders to: Communications Electronics;
Box 1002, Ann Arbor, Michigan 48106 U.S.A. Add
$7.00 per scanner or phone product for U.P.S.
ground shipping and handling, or $14.00 for faster
U.P.S. air shipping to some locations. If you have a
Master Charge or Visa card, you may call anytime
and place a credit card order. Order toll free in the
U.S A. Dial 800-521-4414. If you are outside the
U.S or in Michigan, dial 313-994-4444. Dealer
inquliries invited. All order lines at Communi-
catlons Electronics™ are staffed 24 hours.

Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics”

tBearcat is a federally registered trademark of Electra
Company, a Division of Masco Corporation of Indiana.
$ Regency s afederally registered trademark of Regency
Electronics Inc.

Copyright®1981 Communications Electronics™

OJncn

Al COMMUNICATIONS
ELECTRONICS™

854 Phoenix O Box 1002 O Ann Arbor. Michigan 48106 U S A
Coll TOLL-FREE (800) 521-4414 0routside U.S.A.(313) 994-4444

We’re first
with the best.”

masler charge
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®

New Portable Digital Capacitance Meter

-,
PRECISH
IS PRECISION mopeL 820

* Measures capwcitance
from 0. 1pF to 1 Farad

* Resolves to 0.1pF

* 10 ranges for accuracy
and resolution

* 4 digit easy-lo-read LED
display

* 0.5% accuracy

* Special lead insertion
jacks or banana jacks

« Fuse protected

* Uses either rechargeable
or disposable batteries

C:

* QOverrange indication

* WIDE RANGING — from 1999 pF full scale
(0.1 pF resoiution) up to 1999 pF fuil scale, in
eight ranges. .vinually every capacitance you'l
ever need 10 measure

* FAST AND EASY TO USE — Drrect readng
pushbutton ranges. Just plug in and read,

* EXCEPTIONALLY ACCURATE — provides
+0.1% basic accuracy.

e TOUGH AND COMPACT — Buitt 1o take rough
usage without Ioss of calbration accuracy. Fits
and goes anywhere. lakes very littie bench
space. aways handy for quick capacitance
checkout, malching. calibration, and tracking

* PORTABLE — Paimsized. hght-weight, operales
up 1o approximately 200 hours on a singie V
akaline battery

* EASY READING — big, clear, high-contrast
3% -agit LCD display. a full 05" high, readable
anywhere,

* VALUE PACKED — Qutstanding measurement
capability and dependability. Qutperforms DC
time-constant meters, and even bridges casting
210 5 times as much

* RELIABLE — warranteed for 2 full years

DATA PRECISION
Model 938

0.1%, 3Y2-Digit, LCD DIGITAL

CAPACITANCE

HITACHI

V-151B 15 MHz Single Trace
V-1528 15 MHz Dual Trace

e}
V-301B 30 MHz Single Trace &b i
V-302B 30 MHz Dual Trace -
V-5508 50 MHz Dual Trace, L3 .& B |
Dual Time Base = o
o g [ {
Call For -‘ . B —Q. - |
Spqclal Intro o A s o
Price Offer - -

FLUKE] DIGITAL MULTIMETERS

« Six functions « 3% digit resolution

dc voltage
ac voltage * 0.25% basic dc accuracy
Model 8022A: de current * LCD display
The Troubleshooter ac current
resistance * Overload protection
diode test

$139

Model 8020A:
The Analyst

$189

Model 8024A:
The Investigator

- $229

NEW

« Seven functions

dc voltage
ac voltage
dc current
ac current
resistance « Nine functions « Peak hold on voltage
diode test dc voltage and current functions
conductance (1/R) ac voltage .
!
* 3'%-digit resolution Scaent ’ lSnz::cal'aot')u'eo?udlble
ac current f
¢ 0.1% basic dc accuracy resistance continuity '
or level detection
« LCD display diode test
« Overload protect conductance (1/R) * 3% -digit resoiution
verload protection
legicileveliand * 0.1% basic dc accuracy
« Free case continuity detect

temperature (K-type * LCD display

T
WO year parts thermocouple) * Overload protection

and labor warranty

RADIO-ELECTRONICS

~
F-y

New Low Distortion Function Generator

| PRECISION mooer 3010

* Generates sine. square and tnangie
waveforms

* Varnabile amplitude and fixed TTL square
wave outpuls

* 0.1 Hz to TMHZ in six ranges
* Push button range and funchion selection

* Typical sine wave distoriion under 0.5%
from 0.1HZ to 100kHz

* Vanable DC offset for engineering
applications

Call For Our Price

* VCO external input for sweep-frequency
tests

2 Precision

New Sweep/Function Generator
mopeL 3020

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

* Covers 0.02Hz.2MHz

* 1000 1 tuning range

* Low-distortion high-accuracy
outputs

* Three-step attenuator plus
Call For Our Price verner control
* Internal linear and log sweeps

* Tone-burst output Is front-panel or
externally programmable /




o1 PRECISION
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DORIC

LEADER

—

(@ v s WESTON

(i-DATA PRECISION

PORTABLE
OSCILLOSCOPES

BATTERY OPERATED

~N
'@‘ Non-Linear Systems

Call For Our Prices

Single Trace 15MH2z

MS-230

B

Dual Trace 30MHz

MS-215

Dual Trace 15 MH2z

KEITHLEY

Model 169

BENCH/PORTABLE DMM

o 3/, Digit liquid crystal
display

e 0.25% basic accuracy

e 26 Ranges

$169.00

THESE 1981 B&K OSCILLOSCOPES
ARE IN STOCK AND AVAILABLE
FOR IMMEDIATE DELIVERY

o€ PRECISION

1479A Dual-Trace 30 MHz
1477 Dual-Trace 15 MHz
1432 Dual-Trace 15 MHz Portable
1476 Dual-Trace 10 MHz

1466 Single-Trace 10 MHz

1405 Single-Trace 5 MHz
1420 Dual-Trace 15 MMz Portable

CALL FOR OUR
EARLY BIRD SPECIAL LOW PRICE

WESTON

The Roadrunner
Model 6100

e 5 Range audible signal-
ing function
e 0.5 LCD display
e 6 Functions
e 29 Ranges

Reg. $155.00

SPECIAL
$139.00

includes free case

80MHz Counter with Period Function
mooeL 1820

* 5Hz to BOMHZz reading guaranteed—
100MHZz typical

* Perod measurements from 5Hz
to 1MHz

* Pertod average. auto and manual
I i

’PM re
* Tolalizes to 999999 plus overflow

= Elapsed time measurements trom 01
to 9999 99 seconds pius overtiow

* One-megohm input resistance

* Bright 43" high LED readouts J

a4 PRECISION

"~ TOLL FREE HOT LINE
800-223-0474

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

THE TEST EQUIPMENT SPECIALISTS
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hobby corner

Here’s a look at negative-ion generators, and other tidbits,
EARL “DOC” SAVAGE, K4SDS, HOBBY EDITOR

IN JUNE 1980, | PASSED ALONG A REQUEST
from Russ Lane for some information
about building a negative-ion generator.
Thanks for your responses.

For the uninitiated, there are those
who maintain that exposure to air that
contains negative ions promotes physical
and mental well-being. | simply don't
know whether it does or doesn't, so | can
only say, “To each his own!"

In any case, there is general agreement
that breathing ozone (Q;) for an extended
period is unhealthy. Further, an ion gen-
erator will produce ozone if it is not
adjusted properly. So, if you build your
own, be sure to have all the information
you will need and make the adjustments
that prevent ozone formation.

Negative ions are introduced into the
atmosphere when a negatively charged
object “leaks’ them into the air. To get
an appreciable quantity of ions, you need
several thousand volts—at least 5,000.

There are four convenient methods of
producing the required high voltage. One
is to begin with 110 volts AC or more
from a transformer and add on a long
series of voltage-doubler circuits. Anoth-
er is to use a “firing transformer™ de-
signed to produce an arc (normally to
ignite an oil furnace).

Very little current is needed to produce
ions. Safety precautions with either of the
above methods include placing a very
high resistance between the supply and
the charged object in order to limit the
current incase you accidentally come into
contact with it.

Two ways that are more satisfactory
for producing high voltage require a little
more circuitry. They are to use either an
automobile ignition coil or a TV flyback
transformer to change a low input-voltage
into 5-to 20-thousand volts. For increased
efficiency, the low voltage should be
interrupted DC (square wave) rather
than AC. That is usually done with
heavy-duty switching transistors driven
by a square-wave generator (a 555 IC) or

by a feedback winding added to the fly-
back transformer.

There are two advantages to those last
two methods. One is that the current is
automatically limited. The other is that
those systems are more readily adjusted
to prevent ozone formation.

Of course, the final high-voltage must
be rectified; the usual approach is to use a
solid-state diode designed for TV high-
voltage supplies. The negative output lead
is connected to the *“‘charged object.”

Unit charges (electrons) disperse over
the surface of an object with a concentra-
tion proportional to the radius of curva-
ture at any given point. What that means
is that the electrons collect around sharp
angles and points (see Fig. 1). So, if you
want them to leak off into the air, your
object must have one or more sharp
points. Then, with a good high voltage,
the electrons *spray off”" the charged
object and ionize the air molecules.

That shape factor is the reason why
builders of ion generators often use one
(or more) sewing needles as the charged
object. The negative output of the high-
voltage supply is simply connected to the
needle.

Because of the shape factor, you should
be careful when you hook-up and route
the high-voltage lead. Avoid leaving wire
ends sticking out. Watch for sharp pro-
jections that may be left on a solder blob.
Avoid sharp bends in the wires—use gen-
tle curves when changing direction. After
all, you want to lose as few electrons as
possible before reaching the ncedle(s).

There you have the basics for building
your own negative-ion generator. Special
thanks to Dennis Doonan (Racine, WI),
Istvan Mohos (Phoenix, AZ), Richard
Kaufman (New York, NY) and others
who came up with much of the foregoing
information.

Magazine index

How often does this happen to you?
You remember an article with informa-

- >y ELECTRON

= CONCENTRATION
NEAR POINT

Fig. 1

tion that you need but you can’t remem-
ber what issue it was in—maybe not even
the year it appeared or in what magazine.
You tackle the annual indexes if you have
them or worse yet, the table of contents in
cach individual issue.

That process can be a real headache; it
can take from hours to days. And that is
only when you can remember the arti-
cle—what about those articles that you
have forgotten?

I have some magazine files that go back
more than 25 years. Searching for some-
thing vaguely recalled used to be a chore,
but not any longer—my TRS-80 does the
searching for me.

What does your microcomputer do for
you besides play games? Put your com-
puter to work keeping and scarching a
master index—one or more depending
upon your needs.

An 8K or 16K computer can hold a
surprisingly large index if you are careful
about how you arrange the data. That is
especially true if you use your imagina-
tion to create a coding system that will
reduce memory requirements. Here's an
example:

IDENTIFY UNMARKED IC'S
Radio-Electronics
P. 45, JAN 80

can become
ICIDXMARK/RE0450180

Of course you should use your own sys-
tem, but it is obvious that the second
entry takes less memory but conveys the
same information.

Well . . .yes, it did take time to create
the index files for the several maga-
zines—especially for the ones that go
back a number of years. Once done how-
ever, it takes only a few minutes every
month or two to stay current.

Now my searches are quick and com-
plete. The reference mentioned above will
turnupina long list if I key in “IC™" and
on a much shorter one under “ICID.”

Don’t let your computer just play
around—put it to work. And if you don't
have one yet, here is one more reason to
get one.

Help!

Pat Hazen of New Orleans is asking for
help in designing an alarm circuit to sub-
stitute for an output-meter indicator in a
detection device. He is speaking specifi-
cally of the gas detector in the July 1976
issue of Radio-Electronics.




Apparently, Pat does not wish to use a
mechanical device, but that still leaves
transistor switches, flip-flops, and other
possibilities. Can you come up with a
suitable alarm circuit to help Pat out.

Recently available

PanaVise Products, Inc. (2850 East
29th Street, Long Beach, CA 90806) has
a comprchensive catalog of their heads,
bases, mounts, and accessories. With all
the possible combinations, they have a
holder /vise for almost any application.

An cxtensive listing of general and
computer-related parts, equipment, and
accessories is to be found in the Advanced
Computer Products, Inc. catalog (PO
Box 17329, irvine, CA 92713).

Digi-Key Corp. (PO Box 677, Thief
River Falls, MN 56701) has a catalog
with a very broad listing of parts for the
builder. The chances are good that Digi-
Key has what you may need, including
books. You can get their catalog by call-
ing, toll-free, 1-800-346-5144. R-E

SHARE
THE COST OF
LIVING.

GIVE TO THE
AMERICAN CANCER SOCIETY. T

This space contnbuted as a public service

i SPECIAL REPRINT
BUILD A BACKY.

&

ARD SATELLITE TV RECEIVER

Don’t miss out again!

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

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

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

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

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

B ANTENNA DESIGN... and exactly how
Kou can build a spherical antennae. while
eeping total earth station cost for the
complete system under $1,000.
B THE FRONT END is critical when you
build your own system. We help you ex-
plore several different approaches to
making one that will work for you.
@ RECEIVER-SYSTEM hardware, and
how it goes to)g\e/zther to bring you direct-
from-sateliite reception in your own
home.

To order your copy:
Complete coupon and enclose it with
our check or money order for $6.00 U.S.
¥Ve will ship your reprint, postpaid in U.S.
and Canada within 6 weeks of receipt of
your order. All others add $3.00 for post-
age. New York State residents must add
48¢ sales tax.

.--—--------------------------------------------------1

[}
1 Radio-Eleclronics MAY 81

:Sateuite TV Reprints
'45 East 17th Street
New York. N.Y. 10003

!
!
1
:I want reprints @ $6.00 U.S. e?“cc.

,gostpaid.. | have enclosed $____ .
) State residents must add 48¢ sales tax.

Please print

(Name)

(Street address)

(City) (State) (Zp) 3
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CIRCLE 18 ON FREE INFORMATION CARD

1981
DISCOUNT
ELECTRONICS
CATALOG

JOIN THE PAK!

Send for our Free catalog and become a
member of our exclusive Pak. Our
members receive Poly Paks’

exciting catalog several

times a year. We offer:

Penny Sales, Free

Premiums and Low,

Low Prices on a wide variety of

Electronic Products such as Computer Periph-

erals, Integrated Circuits, Speakers, Audio
Equipment, Rechargeable Batteries, Solar Prod-
ucts, Semiconductors, and much, much more!
Take advantage of our 25 years as America’s
foremost Supplier of discount electronics.
RUSH ME YOUR FREEDISCOUNTCATALOG!
NAME:

ADCRESS:

CITY:

STATE: ZIP;

CLIP AND MAIL COUPON TODAY TO

POLY PAKS, INC.
P.O. BOX 942, RA5

S. LYNNFIELD, MA. 01940 617) 24S- 3828
\ ( ) 2, _/

CIFCLE 26 ON FREE INFORMATION CARD
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SAVE TIME AND MONEY!

6100
UNIVERSAL:
DESIGNER

* Save on digital bread
boarding
* Easy transition from pro-
totype to wiring diagrams
* Aids digntal circuit design
Kit $49 95
Assembled $59.95

SELF-TEACHING AID: I?
6101 DIGITAL LOGIC COURSE $29.95

® Learn digital logic with 26 self teaching experiments

0101 SOLID STATE
CLOCK/CALENDAR UNIT

BIG 2%." DISPLAY!

® 12/24 hour selectable
* Alarm output
PUY ki sages

Assembled $79.95
Oak Case $29 95

G on All A Units

— a FOR FAST DELIVERY CALL TOLL-;SEE
o ¥ 1-800-426-6254 - W

L OAS 14905 N.E. 40TH, DEPT RE-S
r— R EDMOND, WA 98052 (206) 883-9200

Please rush me the lolowing

0 6100 UNIVERSAL DESIGNER KIT $49.95
0 6100 UNIVERSAL DESIGNER ASSEMBLED 59.95
0 6101 DIGITAL LOGIC COURSE 29.95
0 0101 CLOCK/CALENDAR KIT 49.95
0 0101 CLOCK/CALENDAR ASSEMBLED 7995
O OAK CASE 2995

ADD $3 00 PER ORDER POSTAGE & HANDLING
NAME
ADDRESS
City st e

1
€ no e

D VISA

SIGNATURE O MASTERCARD

CIRCLE 17 ON FREE INFORMATION CARD

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

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

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

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

2500 So. LaCienega Blvd.

Los Angeles, California 90034

RADIO-ELECTRONICS

~
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new products

More information on new products is available. Use the
Free Information Card inside the back cover.

POWER ETCHING SYSTEM & ETCHING SOLU-
TION HEATER, GC Cat. No. 22-394 and GC Cat.
No. 22-392 includes an etching tank, pump, and
heater, and is designed to handle two single-or
double-sided boards up to 8 X 10 inches in size
at the same time.

CIRCLE 151 ON FREE INFORMATION CARD

The basic tank system, GC Cat. No. 22-394,
includes a 1.25-gallon molded polyethelene tank
with lid, agitating pump, hose, wire base PC-
board holder, and instructions. The base can be
mounted on a bench, left portable, or mounted as
a bench well. The pump keeps acid agitating for
faster, more even etching. PC boards fit into a
submersible rack, with handles, that keeps
boards separate and hands away from the acid.
The tank lid can also be used as an auxiliary lab
tray.

The Etching Solution Heater, GC Cat. No. 22-
392, greatly reduces etching time. The heater
attaches easily to the tank and its thermostat
quickly adjusts to solution temperature.

The price of the basic tank system is $55.98;
the heater costs $10.25.—GC Electronics, 400
South Wyman St., Rockford, IL 61101.

TIMED LIGHT CONTROL, the Night Sentry, is
designed to give your home a ’lived-in" look
while you're away. This wall-model, solid-state
light timer provides automatic control of indoor
or outdoor light fixtures—including porch, post,
kitchen, bathroom, and bedroom lights —using a
microprocessor. Its 'memory’ permits automatic
self-programming; you use it as a conventional

J Tl ey N
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light switch and after 24 hours of use, your pat-
tern of light-use will be repeated daily.

The Night Sentry can be programmed in a mat-
ter of seconds, and up to 48 oN-OFF settings per
24-hour period are possible. It can be installed in
minutes with only a screwdriver. The suggested
retail price for the Night Sentryis under $25.00.—
Dynascan Corporation, 6460 W. Cortland St.,
Chicago, IL 60635.

DUAL-TRACE OSCILLOSCOPE, model HM312,
offers precise, drift-free performance over
varying conditions. Both vertical amplifiers have a
bandwidth of DC to 20 MHz, with a maximum
sensitivity of 5 mV-per-cm. Full X-Y operation is
available by switching channel 2 into the hori-
zontal-deflection system.
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The model HM312 will trigger on as little as a
4-mm signal up to 30 MHz. Triggering is auto or
variable level, with the source being channel 1, 2,
or external. A TV-frame sync filter is also provid-
ed. Sweep speeds range from 0.2 seconds to 40
nanoseconds. All of the critical DC voltages are
regulated.

The input-line transformer can be connected to
operate from 110 to 237 voits AC, 50 to 60 Hz.
There is a built-in 1-kHz, 0.2-volt (*+ 1%) square-
wave generator that is used for checking probe
compensation.

The model/ HM312 comes in an all-metal case
(9.3 X 8.3 X 15 inches) that is particularly suited
for lab and field use. There is a handy carry han-
dle and retractable tilt-up stand that pulls down
from under the unit. The price of the model/
HM312 is $610.00.—Hameg, Inc., 191 Main St.,
Port Washington, NY 11050.

DMM, modei 467, is a hand-portable combination
of digital and analog LCD displays to analyse
both steady and pulsing signals, plus differential
+ and — peak-holding capability and fast-pulse
detection and indication.

In the differential mode, the mode/ 467 can
make percent modulation and signal-tracing
measurements. In the pulse-detection mode, it
can give visual and/or audible indication of pulse
presence and logic states. Other standard fea-
tures include 26 AC/DC voltage, current and
resistance ranges, true RMS AC voltage and cur-
rent measurements, 0.1% DC accuracy on the




voltage ranges, continuity detection with both
visual and audible indications, high-voltage tran-
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sient protection, and excelient overload capabili-
ties.

The model 467 is cordless and gives up to a
year of service on a single 9-volt alkaline battery.
It measures 2 X 5.6 X 4.6 inches, weighs 1'%
pounds, and comes with a 9-volt battery, U.L.-
approved test leads with screw-on alligator clips,
and an instruction manual. The price is
$239.00.—Simpson Electric Company, 853
Dundee Ave., Eigin, IL

AC POWER-LINE TESTER KIT, mode! 3600-K,
features a new hand-size battery-operated 3'-
digit AC power-line tester, a model 10-L clamp-
on AC ammeter, a mode! 101 line separator,
man-made leather top opening hand-and-shoul-
der carrying case, two 4% foot long test leads,
and a 9-volt battery.

The digital 3600 AC power-line tester has a sin-
gle-selector switch for AC volt ranges, 0-200 volts
and 0-600 volts. Accuracy is + 0 5% of reading.
AC-current range (requires the use of the mode/

10-L clamp-on ammeter) is 0-20-200 amps. Ac-

SHORTEN THE JOURNEY TO KNOWLEDGE.

PRIMERS

The popular Sams series of Computer
Primers provide a working knowledge of
computers without being dry and com-
plex. The Primer Books guide you through
the subject at an easy pace. Your jour-
ney to understanding is short, exciting,
and fun. The Sams Primers offer good
graphics a good balance of
data . . . an upbeat, positive style . . .
and are organized so that you can read
them straight through like a novel.

CP/M™ PRIMER, by Mitch Waite ond
Stephen Murtha. A non-technical discus-
sion of CP/M disk operating systems for
8080 and Z-80-based microcomputers.
No. 21791. $11.95.

PASCAL PRIMER A complete guide to the
hottest new language in computers by
Mitch Waite and David Fox.

No. 21793. $16.95.

| Mail To Howard W Soms & Co Inc

Amount of order §

Deduct 10% f order 1s 520 or more § ___
Add locol soles tox where opphicoble §
Shipping & hondhing costs $2 00

Totai amount of order § _ __

COMPUTER GRAPHICS PRIMER An eqsy-
to-understand guide to creating draw-
ings, plans, maps, and schematics on a
computer monitor. By Mitch Wcite.

No. 21650. 512.95.

MICROCOMPUTER PRIMER (Second Edi-
tion} Up-to-date facts on pogpular mic-
rocomputers. Don't buy a computer
without reading this book by Mitch Waite
and Michael Pardee. No. 21653. $11.95.
BASIC PROGRAMMING PRIMER A valuable
guide to BASIC, todays most widely used
microcorrputer language. By Mitch
Waite and Michael Pardee.

No. 21586. 5$10.95.

Sams Boolks.

4300 west 62nd Street PO Box 7092  Indianapotss, IN 46206
Sove 10% on Orders of $20 or More! Quontity

CP M Primer No 21791 $S1195 __

PASCAL Primer No 21793 $1695 _

Computer Grophics Primer No 21650 $1295 __

Microcomputer Primer No 216563 S1195

BASIC Progromming Primer  No 215686 $1095

Prices good in U S A only Prices subject to chonge without
notice

CALL TOLL FREE 1 B0O-428 3696 fof the nome of your

locol Soms Book outle! of to order by phone

Otter expires 8/31/81 AD084 |

|
|
—— Poyment Enciosed ____ Check ____ Money Order |
___VISA __ MosterCord Interbonk No |
Account No Exprration Dote___ I
Nome (print) :
Signoture |
Address |
City |
Stote __ 7ip _ :
|
|
|
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curacy Is + 3% of reading.

The model 10-L clamp-on AC ammeter adapter
is used to make current measurements without
circuit interruption when clamped around a single
conductor, and 0-20-200 amps may be read
directly as AC amperes on the model-3600 dis-
play. If conductors cannot be separated, the Trip-
lett model 101line separator is provided in the kit
to make fast and accurate measurements.

A large, easy-to-read 0.5-inch, 3':-digit liquid-
crystal display with low-battery alert and over-
range indication, is provided. The modei-3600
tester is compact and weighs 10 ounces with its
9-volt battery. Typical battery life is 500 hours in
usage and the display indicates when eight hours
of battery life remain. It also has auto-zeroing,
inherent protection (up to 600 volts on all ranges)
from overloads without damage, and meets ANSI
C39.1 specifications. The price is $150.—Triplett
Cerporation, One Triplett Drive, Bluffton, OH
45817. R-E

NOW YOU
CAN BUILD
YOURSELF

AN
ORCHESTRA

The most advanced — most versatile organ
you ever dreamed of is now within most
everyone’s reach . . . because you bulld it
yvourself the exclusive WERS!| way,

Expand your instrument according to
your taste and budget. With WERSI's
‘Building Block’ system, you'll never

need to trade organs again!

Superior WERS| quality aiso available in
pianos, synthesizers, amps, rhythm units,
etc, . . . kit or factory assembled.

Send $6 for the exciting Sight and Sound
package averyone raves about, You‘ll
receive the famous "WERSITIME 2*

12’ LP with accompanying libretto as well
es a full color, 104 page manual, widely
accisimed as the encyclopedis of organ
builders, introducing you to the
Wonderful World of

@m world leader in quality
do-it-yourself instruments

WERSI ELECTRONICS, INC. Dept. M4
P. O. Box 5318, 1720 Hempstead Road
Lancaster, PA 17601

Please send above demo pack @ $6.00.
Name
Address
City

State Zip
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DM-10
LOW OHM

%0
%“ Measures resistance from 10 miliOhms to 20 Dhms. Now you can
measure resistance down to 10 milliOhms with this low cost, easy 1o
use DVM module. Check coil resistance, Iranstormers, relays, chokes
printed circult board copper paths and ground cables. Special zero balance
control nulls out Input cable resistance to insure accurale readings. Your DVM
has to be set to 2V range during operation

esistance range 10 miliDhms to 20 Ohms
2ero Calibration control

Bane%poweved (gusn to read battery saver cir
cutt). Requires 19 Volt Battery (not included)
Size 6.25° x 3.75" x 2

OM-10 LEW DHM METER MODULE
w

(Input cables not
included or avail-

A~ able)

u YOUR CHOICE

'69..

L
iz Boeorna

Completely assembled and tested! Ready to use!

8 CHANNEL SCOPE
MULTIPLEXER, DM-12

Canvert your single channel scope into a 4 or 8 chan-
nel instrument. |ust connect the DM-12. 8 channel
scope multiplexer to your scope, clip the 8 bnput
robes to the signais you want 1o view. Simple. easy.
last — can handle iogic level TTL signals from QC to
3MHz. Features separate spacing and trace amplitude

Any 2
S For $124.99
Posa [0 MeAsanl

All 4
for $239.99

8 TTL compatidie 1 gm channels (1 TTL load per
channel) can dnive 50 Ohm scope cable
Max\mum full screen amplitute 1.6 Volts adjusta-

Tvace amplitude and spacing controls
4 or 8 channel selector switch

Meter

(When placing order spectty the make and
madel DVM you're using so thai factory mod

& ALLNEW!

FREQUENCY METER MODULE
LOW COST DM-11, “5Hz to 100MHz”

Measure frequencies from SHz to 100MHz on your Input Sensitivity. < 100Hz < 80MV
digital voltmeter with a rexolution of 312 digits 100Hz — 60MHz < J0MV
easy 10 use — perfect for figdd service — lab testing 60MHz < TOMV

home hobbyist! Connect the: OM-11 10 your DVM, set Si2¢ 6.25" x 3.75"x 2°

the DVM to the 2VDC range, connect a signal to the External 9V DC power suppty included. (Mode
DM-11 via a BNC cable (not included) and measure the MMAC-2,

BNC Input Cable Accessory {Model PSA-2 add
$14.95]

frequency of any source. Hi Lo Range LED's insure
fast accurate readings.

Frequency Range 5Hz to 100MHz Comg:elg:’y
Input Impedance 1 Meghhm and tested!
Ready

to use!

D11 EREQUENCY TO YOUEAGE MODOLE
e

/-l-l

'/'ﬂl

BiEid YLeckInics

LOW COST DM-8
CAPACITANCE METER MODULE

Connect this high quality low cost Cafaac. Push to read range (button) from 1pF to
tance Meter Module, DM-8 to your digdal Vot 20,000uF
Meter and turn it into a Digfta Capacitance 2ero calibration control

- the Low Cost Way' In one easy to use, self-comained pack:
age

Battery powered. with “push 10 read” bat

controts and selectable sampling rate — all to insure
easy clear scope display

8 color coded Input cable, 24" long with insulated
atligator dips

External 9 VOC power
MMAC-2)

Size 6.25°x 3.75"x

pply included (Model

shications, if required, may be made before
stipment is made.

Completely
assembled

fery saver circuit (9V batteries not in
cluded)
Si12¢ 6.25" x 3.75" x 2

RADIO ELECTRONICS

(<]
[=]

Diois Gieermine

b 2
BNC Output Cable Accessory {Model PSA-2 add
$14.95)

l;-..'.:::. "
y""L - : -4

and tested!

somoeq |Ready to use! ‘ - A
and tested! I g
Ready INSTANT ORDER . | -
to use! | [T

e aiue

INFORMATION
BELOW!

LOW COST HIGH FREQUENCY COUNTER — NOW IN STOCK!!

/477777001 HEEEE EEEVAVANNNNNNNNN\N

The Albia Model DM-7, 8 Digit High Frequency Counter is
easy to use, switch selectable time base input by a single
BNC, nothing to build — nothing more to buy!

5 Hz to 550 MHz

- 8 big easy-to-read .43" high intensity LED display

-Crystal (3 ppm @ 25 C) controlled 0.1 or 1.0 sec. gate times
Convenient benchiop size (7'x107"x3")

durable attractive case

NEVER BEFORE AT THIS $1 49
LOW PRICE ...........
COMPLETELY ASSEMBLED e PRE-CALIBRATED ¢ PRE-TESTED

REGULATED TRIPLE POWER SUPPLY
BARGAIN PRICED ALBIA MODEL DM-6

A fully assembled and tested power supply that $99

Includes
Warranty

provides a solid, fully wired triple power supply
including fixed 5V @ 1 Amp, 5V to 15V @ 0.5 Amp,
and —5Vto —15V @ 0.5 Amp — all supplies regulated,
short proof. Each supply has short indicator LED
Complete and ready for use in a durable

Includes
Wacraty

(8"x6"x3'2") metal case. POSTAGE & HANDLING
ALBM SAT|SFACT|0N If for any reason, wh?tsoever yOlrJ‘ ars_\v not completely ORDERS 200
FREE! WARRANTY: Surchase date Tor & Tul ratund — s ab simpie a8 tnaf U 10 $10.00 5195
[ $10.00 - $25.00 115
NEW 1981 FOR FAST AND DEPENDABLE DELIVERY SERVICE
Mte
MID-YEAR CALL TOLL FREE: 1-800-243-6953 «5a""
CATALOG e e B e i
. FREE ALBIA
Exciting CTEMPLATE "
o pooaucts: et ALBIA ELECTRONICS INC

ORDER RECEIVED

Send today! by May 25, 1981

24 Albia St.  New Haven, CT 06512
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SUPER ISOLATOR, model ISO- 11, is designed to
curb problems in microprocessor Installations
resulting from severe AC powerline spikes,
surges, and hash—those unexpiained crashes,
memory losses, or other glitches. (Disks, printer,
and processor often interact, aggravating such
problems.)
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The model I1SO-11 teatures two individually
dual-pi filtered AC socket banks (six sockets in
all). Heavy-duty spike/surge suppression Is incor-
porated in the design. Equipment interactions are
eliminated; and disruptive and damaging line
splkes and hash are controlled.

The model ISO-11is priced at $85.95.—Elec-
tronic Specialists, Inc.,, 171 South Main Street,
Natick, MA 01760.

PROGRAMMABLE DMM, mode! 192, "smart"
DMM oftering 0.005% accuracy, 1-uV sensitivity,
6'A-digit resolution, front-panel math functions,
and data-storage capability. Additional features
include fast autorange (150 ms per range
change), one-button zero, a speed of over 25
readings per second at 4';-digit resolution (or 20
readings per second at 5':-digit resoiution), and
high-input impedance of 10° ohms up to the 20-
volt range.

TR
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An optional AC-volts function, which uses AC
averaging, Is priced at $175.00. For an additional
$395.00, the user may opt for full IEEE-488 Inter-
facability.

The model 192's math programs include scale
factor and oftset modifications (Y =sX+b), per-
centage deviation from an entered nominat value,
storage of minimum/maximum values (also serv-
ing as a peak-hold memory), and Hi/Lo pass lim-
Its. There is also a choice of multiple or single-
input connectors. Separate inputs for DC volts,
AC volts, and ohms on the front-panel enhance
system accuracy by allowing the optimum cable
type to be used for each function. A rear-input
adapter allows muitiple and single rear inputs
when used with the IEEE-488 option.

The model 192 also is a high-performance, low-
cost datalogger, due to Its data-storage feature.
Ten different readings may be programmed from
the front panel, allowing up to 100 readings to be
stored over a period of up to four days. The mod-
el 192 is priced at $995.00.—Keithley instru-
ments. Inc., 28775 Aurora Road, Cleveland OH
44139. R-E

Whest's News

Quality service instruments
to be avaiiable locaily

The John Fluke Mfg. Co., lorg known
as a leading builder of high-class elec-
tronic instrumentation, has announced a
new plan of broad marketing and distri-
bution to meet the needs of service tech-
nicians, and hobbyists, as well as educa-
tional and personal users.

in the first six months of the program,
Fluke will have at least 400 local dealers
throughout the country, ranging from
electronics distributors to automotive
stores and hobby shops. The program will

make a complete line of high-quality
handheld and bench low-cost digital
multitasters available locally. The user
will b= able to inspect the meters at the
store and purchase them locally, while
still being assured of any needed service
from Fluke. Fluke is the first large instru-
ment manufacturer to mount such a
program.

The program is being initiated with the
Fluke Series D, a group of five digital
muitimeters, with prices ranging from $125
to $299, meter accuracy from 0.5 percent
to 0.1 percent, and a corresponding
range in meter functions.

Now Midland Precision
Series 5001 mobile CB has
superb 21-404 extension
speaker as a bonus!

Communications-quality mo-
bile extension speaker can
be mounted on dash or hump,
then plugged into your exter-
nal speaker jack. Puts CB re-
ception right where you want
it—up front, sharp and clear.
The Midland Model 5001
was designed for CBers ready
to step up to the latest
state-of-the-art equip-
ment. It has 14 premium

advances, including: a human-
engineered mike; easy-vision
(sunlight or darkness) green
LED digital channel readout;
new bevel-shaped controls for
non-visual, fingertip adjust-
ment; illuminated S/RE/SWR
meter; 9/19/NORK switch with
LED indicators.

See it at your dealer.
Compare our sound, specs,
and stylish good looks!
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Write for free, full-color brochure showing
our Precision Series line. Midland CB, P.O.
Box 1903, Kansas City, Missouri 64141.

A member of the Beneficial Corporction family.
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stereo products

More information on stereo products is available.
Use the Free Information Card inside the back cover.

STEREO HEADPHONE, mode/ 60A, offers high
quality sound at an affordable price. It features
Individual volume and balance controls, a sensi-

cushions and a 10-foot coiled connecting cord
with a 3-circuit phone plug. it's packaged in a
3-color display carton. Suggested retalil price of
model 60A is $14.95. —BP Electronics, 855
Conklin St., Farmingdale, NY 11735.

FM STEREO ANTENNA, the Stereo-Ceptor mod-
6l FM-4400, is an indoor antenna featuring a
built-in amplifier that boosts and cleans up weak
FM signals, therefore adding more stations in
most areas. Operating on 110-117 VAC, the unit
eliminates multi-path distortion and optimizes
signal-to-noise ratio for clear reception. It also
has a bi-directional signal element that turns 90

degrees to receive FM stations in all directions for
maximum capture area. Measuring 19 in. wide by
34 in. deep, this compact unit is housed in a deep
brown enclosure and can sit on a sheif or on top
of a stereo receiver. Coaxial cable and transform-
er are included. Price is $71.95. —Winegard Co.,
3000 Kirkwood St., Burlington, 1A 52601.

CASSETTE DECK, model/ KX-500, has Dolby and
metal tape capabillty and features fast, efficient
fluorescent peak-meters. The four-position tape
selector is combined with a variable bias-adjust
control to optimize the performance of each tape.

RADIO-ELECTRONICS
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tivity of 110 dB at 1,000 Hz with 1 mW, a matching

impedance of 8 to 16 ohms, and a maximum Input
of 0.5 vgatt. Other features are leathery soft ear
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The deck’s drive system has a dual-belt design
and an extra-wide flywheel that results in a wow-
and-flutter of less than 0.05% WRMS. Other fea-
tures are new “soft touch’ controls, automatic
shutoff in all modes, a single Recoro button, a

a3 a,
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INTRIGUED BY CALCULATORS! Then you can step up your math
skills fast! Use my new method in guidebook form. It’s called
CALCULATOR CALCULUS and comes with this guarantee: If after 10
dars you're not astounded at the problems you're solving on your own
calculator, return the guidebook for an immediate refund.

But the point is - you won’t want to send it back. For this is the easiest,
fastest shortcut ever! The day you receive your copy in the mail you'll
want to put it to work. It’s that exciting anxhelpfuf

My name is Dr. George McCarty. I teach math at the University of
California. I wrote this guidebook to cut through the confusion. It does
just that — with worked-out examples, simple exercises and practical
problems — all designed to work with precision and magic on your
own calculator.

POWER METHODS. Need to evaluate functions, areas, volumes — solve
equations — use curves, trig, polar coordinates — find limits for sequences and
series? [t's all here!

It you're in the biological, social or physical sciences, you'll be doing Bessel func-
tions, carbon dating, Gompertz’ growtﬁ curves, half-life, future value, marginal
costs, motion, cooling, proE:bilily, pressure — and plenty more (even differential
equations),

Important numerical techniques? Those algorithms are here, too -- rational and
Pad€ approximation, bracketing, continued fractions, Euler's method, Heun's
method, iteration functions, Newton’'s method, predictor-corrector, successive
substitutions, Simpson’s method and synthetic division,

LOOK AT WHAT USERS SAY. Samuel C. McCluney, Jr., of
Philadelphia writes:

“CALCULATOR CALCULUS IS GREAT! For ten years | have been try-
ing to get the theory of calculus through my head, using home-study
courses. It was not until I had your book that it became clear what the
calculus was all about. Now I can go through the other books and see
what they are trying to do. With your book and a calculator the whole
idea becomes clear in a moment, and isa MOST REFRESHING EX-
PERIENCE. | program some of the iterative problems you suggest and it

“IN JUST 10 DAYS, I'LL SHOW YOU HOW TO DO

REAL MATH

“There can be no question as to the usefulness of this book...lots of exer-

ON YOUR SCIENTIFIC CALCULATOR!"*
*Quick.
sEasy.

eGuaranteed.
*Fun, too!

always GIVES ME A THRILL to seeitstart out witha wild guess and then
approach the limit and stop.”

Professor John A. Ball of Harvard College (author of the book
"Algorithms for RPN Calculators’) adds:
"l wish | had had as good a calculus course.”’

Professor H. 1. Freedman of the U. of Alberta, writing in Soc. Ind.
Appl. Math Review, states:

lim

n— x

cisgs...very clearly written and makes for easy reading.”

C.B. of SantaBarbarasays: “Yourbook hasgiven me muchinstruction
and pleasure. | do not hesitate to recommend it. ' CALCULATOR
CALCULUS inspires the reader to understand everything down to the
last detail. You have put your heart into the teaching.”

I WANT YOU TO TRY THIS. So, if you act now, you can invest in
"CALCULATOR CALCULUS for only U.S. $14.95 (to USA or foreign:
add $1 for shipping, or $4 by AIR; in Calif. add 90¢ tax).

¥GET MY COMPLETE KIT, with a TI-35 calculator, a 200 p.
Student Math Book, AND the guidebook, ALL for$39.95(to USA only:
add $2 for shipping, or $5by AIR; in Calif. add $2.40 tax). As pennywise
Ben Franklin said, "An investment in knowledge pays the best
dividends.” GET STARTED NOW — Tax deductible for professionals.

NO RISK WHATEVER! Send for it today. Be sure to give me your
complete mailingaddress with your check or money order. If youwant to
chargeit (Visa or MC), tell me your card no. and exp. date. Prompt ship-
ment guaranteed.,

Thank you! ._; \%(C g‘{_

EduCALC Publications, Box 974, Dept. A-4, Laguna Beach, California 92652
In California, call 714-497-3600; elsewhere
TOLL FREE 24-hour Credit Card orders: 800—854-0561, Extension 845; Dept. A-4




RECORD MUTE Switch, Pausg control, two micro-
phone jacks with built-in preamps, a headphone
jack, and LED recording and pause indicators.
With Dolby on and chrome, ferri-chrome or metal
tape in use, the frequency response is 30 to
16,000 Hz and the signal-to-noise ratio is 64 dB.
The Model KX-500is priced at $225. —Kenwood
Electronics, Inc., Dept. P, 1315 E. Watsoncenter
Rd., Carson, CA 90745.

RECORD CLEANER, the Ceci/ Watts Record and
Stylus Care Kit, is a three-piece starter kit
designed to introduce the user to this basic non-
liquid system of record care. The principle behind
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this record cleaning device is that it is used in a
semi-dry or slightly moist state and therefore
does not leave a film or residue on the record that
can result in a lack of stylus contact and subse-
quent distortion. The kit includes Parastatik Disc
Preener, Parastatik Anti-Static Fluid and Watts
Stylus Cleaner. Price is $13.95. —Empire Scien-
tific Corp., 1055 Stewart Ave., Garden City, NY
11530.

AM/FM STEREO, Concept model CD-82, is both
an AM/FM stereo and cassette player featuring
automatic reverse and has normal bias as well as
metal tape capabilities. Other features are a line-
output preamplifier that makes the unit compati-
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ble with most power amplifiers, and a stereo high-
blend capability that helps provide clearer recep-
tion in low-signal areas. The model/ CD-821s ailso
compatible with a variety of equalizers and boost-
ers. Price is $299. —J.lL., 737 West Artesia
B8ivd., Compton, CA 90220.

CASSETTE DECK, RT-30, is a metal-capable
DC-controlled motorized deck and features a 12-
LED Sharpscan peak level display, damped eject,
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and an automatic program search system. Speci-
fications of this modet include a signal-to-noise

ratio of 66 dB (Dolby on over 5§ kHz), a frequency
response of 3C to 14,000 Hz for normal, 30 to
15,000 Hz for CrO,/FeCr, and 30 to 17.000 Hz for
metal tapes. Suggested retall price is $199.95.
—Sharp Electronics Corp., 10 Keystone Pl., Par-
amus, NJ 07652.

SPEAKER SYSTEM, model B450T 10, is a 3-way
wedge-shaped system designed for use in autos,
recreational vehicles, boats, and homes. It can sit
on any fiat surtace or can be secured over a 6 X
9-inch mounting hole. Each speaker includes a
4-inch alr suspension woofer with a 10-ounce
magnet, 2-inch midrange, and a 1'-inch tweet-
er.

Manufacturer’'s specifications include a power
rating of 50 watts, impedance of 4 to 8 ohms and
a frequency response of 65 to 20,000 Hz.

The model B450T 10P, that includes a built-in
amplifier, is also available. The B450T 10 series
speakers are housed in aluminum die cast enclo-
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sures that measure 8% X 5 X 7 inches. Comes
with adjustable mounting brackets, mounting
hardware, 5-feet heavy-duty hook-up wires and
installation instructions. The B450T10 selis for
$198, the 8450T 10P sells for $238.—Internation-
al Components Corp., 105 Maxess Rd., Meiville,
NY 13747. R-E

Design of Digital Systems - six volumes

ADVANCED COURSE
DESIGN OF DIGITAL SYSTEMS
Six large-lormat volumes — each 11" x 8%
CONTENTS

The contents of Design of Digital Sys-
tems include

Book 1 Octal, hexadecimnal and bwinary
number systems, reprmmmon of ma
tive n
binary 7nullghcanon and dmmon -

Book 2 AND functions, logic
gates, NOT, exclusive-OR, NAND NOR and

- NOR le input

gates, lvum 1ables, DeMorgan's Laws,
canonical forms, logic conventions. Kar-
nauqn mapping. three-state and wired
I

3 Hall adders and full adders, sub-
tractors, senal and parallel adders, pro-
cessors and anthmetic logic unils (ALUs),

q

al
Book 4 Flip-tlops, shm registers,
and

exclusive-OR feedback counler random
access memories (RAMS), read-onty

BASIC COURSE

Designing
Digital Systems

Tw) programmed learning courses:
hardware and software; theory
and application.

NO RISK GUARANTEE
There's absolutely no risk 1o you. if you're
not completely satisked with your courses,
simpty return them to CLI within 30 days.
We'll send you 8 full retund, pius retum poet-
age.

TAX DEDUCTIBLE
In most cases, the hull cost of CLT courses
can be a tax deductible expense.

PHONE ORDERS - FREE
To order by phone, call (817) 684-3857
with your Credit card information. it won't
cost you a dime, because we'l deduct the
cost of your call from the price of the courses.
you order.

TO ORDER BY MAL
Voumcyuulh-o:o.-lo:mwowﬁyou
wish, but you don't need to. Just send
check or money order (psyable to
bridge Lear . Inc 1o the address below. N
you don’t use the order form, m.kcmyw

memones (ROMs) Digital C Logic & E address is on your check ot he envelope,
Book 5 Stoucture of calculators, key- 9 o9 and write “DODS" (I Dtgtul Sy.-
board encod ng, decoding display data, tems) "DCLE" (Dtgnal
ister  systems. control unil, program CONTENTS Electronics). or “both™ (botl oounu) on
I;8M address decoding, instruction sets, Digital C 1 Logic aed E youwr check.
Q. control 0 [ No mathe- um Mdonll add 5% saies tax. We pay

structure
Book 6 Central processing umit (CPU),

memovy

tation, pvogum storage, address modes.
interrupts.
interrupt prionties progvammmg assem-
blers, executive programs, operating
systems, and time-sharning

OUR CUSTOMERS
Design of Digital Systems has been
bought by move than halt \he 50 largest

algetra  a
gates, R-

and b
Intel, DEC. ﬂanonal Som:conduclov Faw
child, General Instrument. Hewlett.
Packard. Heath Co. M1 T, NASA. Smith
sontan Institute, Bell Telephone Labs And
many, many more, as well as corporations
and individuals 1n over 50 countries

mo« shouid have

dl%l(ll electronics
tents include Binary, octal and )
decimal number Systems. conversion be.  POS!eQe &
tween number s-stems, AND. OR NOR
and NAND gates and inverters, Boolean
truth  tables. DeMorgan's
Laws, design of legical circuits using NOR
g and J-K fup-tlops. binary
counters, shult reqisters and half-adders

matical know!odo- olhev than simple anth-
metic 1 assumed, thou
an tor logical t

ot 4 volymes — each 11% " x 8% — and
serves as an introduction 10 the subject of

w. also lccopl company purchase of-
gnl It consists ders.

AR MANL
The prices shown include surfsce mail
anywhere in the world. Ak mail poet-
8ge costs an exira $10 for both courses (10
volumes) .

DISCOUNTS
Call or write for detais of educational and
quantity discounts, and for dealer costs.

SAVE %5
It you order both courses, you save $5. Order
at no obligation today.

Tex Combridgs Learning Inc., 1 Judith Drive, North Reading. MA 01984

CAMBRIDGE oG N Pressa send me
LEARN'NG Inc rder free by phone sats of Design of Digial Systems $1995 §
5 N Orive © * Mastercharge/VISA ::: t;" z;ol:l;:‘c:mwm Logic & Electromcs s;; 9% —
:‘rg'wmm * No shipping charges e $2990
Exciosed I8 check /monsy order (payable 1o Cambridge Learming ing ) for total  $
* Money-back quarantee | o
Calt (817) 684-3657 to .T 1
ordalty e, ax deductible ADDRESS
" Save $5 QTY/STATE ZIP i

7 days, 24 hours
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newv ideas

ELECTRONIC VOICE SUBSTITUTE
DID YOU EVER LOSE YOUR VOICE BECAUSE
of laryngitis, or for some other reason?
This device will give you a new *voice” of
variable volume and pitch. It can also be
used on Halloween, or other occasions,
and it’s a lot of fun just to play with, in
order to see how many different voices
you can create.

pitch of your “voice™ is controlled by
R1.

Now we get to the heart of the circuit:
Q1. Transistor QI can be a 2N1086,
2N1091, or any other equivalent NPN
germanium-type such as a Radio Shack
276-2001. Sounds picked up by the mi-
crophone arz amplified by the 741 and
that 1C’s output drives the transistor to

As shown in Fig. 1, your voice—or
even a whisper—is amplified up to 1000
times by the 741 op-amp. That op-amp
requires a dual-polarity power supply
(positive and negative voltages of equal
magnitude). Thus, it needs two 9-volt
batteries. If you look carefully you’ll
notice that two batteries are used for the
741 and that one of them is shared with
the 555 IC.

If additional amplification is desired, as
many op-amps as you feel are necessary
can be added. Another option would be to
use one of the many IC’s that contain two
or more op-amps.

The 555 acts as the tone generator, and
it’s configured in the astable mode. Its
pin-3, square-wave output is transformed
into a triangle wave by R1 and C2. The

saturation. When the transistor is in the
saturated state, the triangle wave is able
to reach the speaker, and your new
*“voice™ is heard.

Unwanted noise may occasionally trig-
ger your *“voice” due to the high gain of
the 741 op-amp. If this gets to be a prob-
lem there are several simple solutions you
can try. One would be to use a higher-
impedance microphone. Another would
be to substitute a higher value for resistor
R3. A potentiometer may also be used so
that the value can be adjusted to fit the
ambient conditions. On-off switch Sl isa
DPDT type.

Any technique can be used in building
this circuit. I hope that the device will be
useful or fun for you—or both'—J. Paul
Sturgis

NEW IDEAS

This column is devoted to new ideas,
circuits, device applications, construc-
tion techniques, helpful hints, etc.

All published_entries, upon publica-
tion, will earn $25. In addition, Panavise
will donate their model 324 Electronic
Work Center, having a value of $49.95.
It combines their circuit-board holder,
tray base mount, and solder station (see
photo below). Selections will be made at
the sole discretion of the editorial staft
of Radio-Electronics.

| agree to the above terms, and grant
Radio-Electronics Magazine the right
to publish my idea and to subsequently
republish my idea in collections or com-
pilations of reprints of similar articles. |
declare that the attached idea is my
own original materlal and that its publi-
cation does not violate any other copy-
right. | also declare that this material

. had not been previously published.

Title of Idea

Signature

Print Name Date

Street

City State ZiP

Mail your idea along with this coupon
to: New ldeas Radio-Electronics,

200 Park Ave. South,

New York, NY 10003
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Model 178. A no-

frills 4v2-digit three-function
DMM for production use.
High accuracy and all the
eSS capability

needed for most general purpose uses 249

MOdel 179. Has

all the features offered by
the 178 plus TRMS AC, AC
and DC current, 104V sen-

iy, nd G399
Model 179-20A

Has all the features of the

()

| Smaeremse e
switch selectable HI-LO ohms

Model 169
3Y3-digit bench DMM with 0.25% basic
DC accuracy, large 0.6” LCD display,
range and function annunciators on the
display and 1-year battery life.

$169

KEITHLEY

Our "macho
o mMmeter” is a tough,

Our rugged, hand-
Model 130. heid 314-digit LcD
DMM has five full functions, 0.5% basic
DC accuracy, easy-to-use rotary switches,
impact-resistant case, light (only 10 oz.)
weight and a 10A current range.

$115

Model 179 but also includes

an additional 20A range,

for applications $ 3 5 9

beyond the 2A range of most DMMs

Model 177. s

five-function, 4va-digit
DMM has 1V, 1mfl, InA
sensitivity, TRMS AC,

curacy and 1V analog output. . . 003% bas.c ac- $499
MOdel 191. our

top-of-the-line, 5v2-digit
DMM. Microprocessor con-
trol provides 0.007% basic

DC aceuracy. $595

=

Also has pushbutton null

SEND FOR OUR CATALOG

Call TOLL FREE:
NORTHEAST REGION

AMPOWERINST., INC.

26 JUST ROAD. FAIRFIELD, N.J. 07006
OUT OF NORTHEAST—CALL COLLECT

QI%

(800) 526-2514 | SEND FOR RoE
N.J. CALL: OUR cover shpping
(201) 227-7720 COMPLETE | hending rurance
LINE CARD | s%tax

PRICES SUBJECT
TO CHANGE

"WE SERVICE WHAT WE SELL"
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Electronics Paperback Books

Quality Paperbacks at Affordable Prices

SPECIAL THIS MONTH

<
o SOV SPECIAL PRICE
PR 00" P GOOD UNTIL
< 0\)\?9/\@ Q<‘°° 5/31/81
c,o“q\,\%‘ O This month ONLY $3.95
QO
ot o
S K
4 06 6\) .00
00 \«0 (Q‘\
"@\\2@)\“ O This month ONLY $2.50
<
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[J This month ONLY $3.95

O This month ONLY $2.50
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To order from this ad: Check cff the books you want. Total the prices. Add in
shipping. NY State residents add Sales Tax. Total it up, enclose your check
and mail.

(O Radio Circuits Using IC's $3.50

O Single IC Projects $3.95

IC 555 Projects (Expanded Edition) $4.50

28 Tested Transistor Projects $3.50

Electronic Calculator Users Handbook $2.95

Handbook Of IC Audio Preamp and Power Amp Construction $3.24
50 Circuits Using Germanium Silicon and Zener Diodes $2.25
50 Projects using Relays SCR’s and Triacs $2.95 \

50 FET (Field Effect Transistor) Projects $3.50

Digital IC Equivalents and Pin Connections $6.95

Linear IC Equivalents and Pin Connections $6.95

50 Simple LED Circuits $2.25

How To'Make Walkie-Talkies $3.50

Popular Electronic Projects $3.50

Electronic Music and Creative Tape Recording $3.50
Projects In Opto Electronics $3.50

How To Build Your Own Metal & Treasure Locators $2.95

00O0O0O0O000000000

‘ELECTRONIC TECHNOLOGY TODAY INC. 5-81
17 Siate Lane, Central Islip, NY 11722 No Canadian Orders

Total Price

Shipping and Handlin
(60¢ 1 or 2 books. 25¢ each addl.)
Subtotal

Sales Tax (NY State Residents only)

h-—_
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service clinic

If all else fails, look for a leaky transistor. Here’s what they're

all about.

A FEW DAYS AGO I GOT A LETTER FROM A
technician in Maryland who was having
trouble with an RCA CTC-53. The set
had all kinds of symptoms; weak color,
intermittent drive-lines on the raster,
very poor sync, and so on. He tried every-
thing he could think of, including replac-
ing all of the IF transistors and even the
video detector diode. The key clue he
gave me was that the DC voltages were all
off around the AGC stage.

If you have problems in a “‘controlled
stage” like the IF, be sure that the control
circuit isn’t causing the problem. In this
case the control circuit is the AGC (Fig.
1). The symptoms sounded familiar. I'd
had almost exactly the same problem
some time ago, and I've heard of several
similar cases. The cause in mine, and, |
suspected, in his, was a leaky transistor in
the AGC stages. The keying pulse was
present, but the DC voltage was far off.
This is one of the RCA chassis that uses a
comparatively high AGC voltage (from
+50 to +55 volts). He measured only
about +25 volts, so that excessive bias
was evidently holding down the IF gain to
the point where many things were upset.
Leakage in any keyed stage, such as AGC
or sync can cause it to stay on too long,
among other things.

Leaky transistors aren’t all that com-
mon. However, that is one possibility we
must consider whenever we run into one
of those mysterious multiple-symptom
cases. (A more common cause, of course,
for multiple symptoms is a bad filter
capacitor that allows feedback between
all stages. If the B+ lines are clean on the
scope, though, that isn’t it.)

JACK DARR, SERVICE EDITOR

Don’t try to measure transistor leakage
with anything but a good transistor tester.
You can not identify a leaky transistor
with a VOM. Leakage in silicon transis-
tors may be as little as 10-15 microam-
peres and still upset circuit operation. I've
seen it happen. The vider germanium-
types have a normal leakage higher than
that, but we see very few of those in signal
circuits any more.

There are quite a few good transistor
testers on the market. | have one that’s
been around for a while, a Sencore CG-
151. 1t reads actual leakage on an analog
meter. It also tests FET's. I've heard that
FET’s can be very tricky with leakage,
though I haven’t run into that as yet.

Leakage causes problems in any cir-
cuit. Not long ago, a friend and I found a
puzzling problem in a very complex DC
voltage-regulator circuit in an imported
set. The trouble turned out to be a leaky
control transistor in an error-amp circuit.
That fouled up the regulator stage, and as
a result there was no regulation to speak
of. The key clue here, as in all cases like
it, is that the circuit simply does not work
as it should! Resistors, supply voltages,
etc. seem to be OK but the set still does
not work. So, the active device—the tran-
sistor—would be a good suspect. One
good check, if you have a duplicate of the
suspicious device, is to replace it and
recheck the operation. Since it’s usually
necessary to take the transistor out to get
a definitive leakage test (with no shunts),
you may as well try a new one anyhow. If
no substitute is available, test the original.
If it shows leakage, you'd better order a
replacement.

IF AGC
T0 SECOND VIDEO T0 EMITTER
OUTPUT FIRST IF STAGE
GATE
PULSE-GAT W e
PEARE e SIPAEEEN J IF AGC
10K RFBIAS | *52.8V Awe
68V
100V s
M, w0 = o
== 330pF I 0 1.8K
r L L
a7V TO #4 ON FLYBACK 76V 478V
FIG. 1

I've noticed that quite a few of the new
sets are coming out with fairly complex
voltage-regulator circuits. Those circuits
include not only the regulator itself, but
the error-amps, etc. Some also include a
*“start-up” circuit that develops a pulse of
DC to kick the horizontal oscillator into
action. If you find one with poor regula-
tor action, or anything else that isn’t nor-
mal, suspect the possibility of leakage in
one of the transistors.

Here’s another oddball that came in
the last batch of letters. The symptom
was an odd horizontal line that floated up
and down, and varied in width. Checking
through the circuit to see where the verti-
cal blanking was, | found that it came
through a blanker transistor. | suggested
that the transistor be checked for possible
leakage since the variable nature of the
symptom made that quite a possibility.

The triplets

A great many solid-state sets use the
RGB circuit. There are three video out-
put stages, one for each color: red, green,
and blue. In most sets, those stages are
identical triplets. This is one time when
plug-in transistors or small modules can
be very helpful. If you see odd one-color
symptoms, try interchanging two of the
three output stages/transistors. If the
problem is in the blue, for instance, swap
the red and blue output stages and see if
you now have the same problem in the
red. If so, that output stage is bad; leak-
age here may be the cause.

A letter came in a while back concern-
ing a “*blue smear™ around objects, espe-
cially light-colored ones. | suggested
swapping two of the three output transis-
tors, with the idea that a leaky blue out-
put transistor might be causing a “blue
blooming”. (I did tell him to check the
convergence first, but that wasn’t it')

Transistors can do some strange and
interesting things. I've had one on my
bench for a long time that was removed
from the third IF stage of a Zenith. On
the curve tracer, at room temperature, it
makes a beautiful *“set of fingers.” Cool it
off a bit with a short puff of freeze spray,
and the pattern collapses. Warm it up by
holding your fingers on it, and the pattern
comes back. Warm it up a bit more by
holding a soldering iron near it, and the
pattern collapses again. The transistor
will work only over a very narrow range
of temperatures. Leakages are often tem-
perature-sensitive so freeze spray and a

continued on page 88



By Netronics

ASCII/BAUDOT,
STAND ALONE

Computer
Terminal

The Netronics ASC11/BAUDOT Computer Terminal Kit is a
microprocessor-controlled, stand alone keyboard/terminal
requring no computer memory or software. it allows the use of
cither a 64 or 32 character by 16 line professional display for-
mat with selectable baud rate, RS232-C or 20 ma. output, full
cursor contro) and 75 ohm composite video output.

The keyboard follows the standard Iypewriter configuration
and generates the entire 128 character ASCI1 upper/lower case
set with 96 printable characters. Features include onboard
regulators, selectable parity, shift lock key, alpha lock jumper,
a drive capability of one TTY load, and the ability to mate
directly with aimost any computer, including the new Ex-
plorer/85 and ELF products by Netronics.

The Computer Terminal requires no 1/0_mapping and
includes 1k of memory, character generator, 2 key rollover,
processor controlied cursor control, parallel ASCII/BAUDOT
to serial conversion and serial to video processing—fuily
crystal controlled for superb accuracy. PC boards are the
highest quality glass epoxy for the ultimate in reliability and
long life.

VIDEO DISPLAY SPECIFICATIONS

The heart of the Netronics Computer Terminal is the micro-
processor-controlled Netronics Video Display Board (VID)
which allows the terminal to utilize either a parallel ASCII or
BAUDOT signal source. The VID converts the parallel data to
serial data which is then formatted to either RS232-C or 20 ma.
current loop output, which can be connected to the serial /0
on your computer or other interface, i.c., Modem.

When dtoac , the must echo the
character reccived. This data is received by the VID which
processes the information, gonverting to data to video suitable
to be displayed on a TV set (using an RF modulator) or on a
video monitor. The VID generates the cursor, horizontal and
vertical sync pulses and performs the housekeeping relative to
which character and where it is to be displayed on the screen.
Video Output: 1.5 P/P into 75 ohm (EIA RS-170) °* Bsud Rate:
110 and 300 ASCI1 * Outputs: RS232-C or 20 ma. current loop
o ASCI1 Character Set: /28 printable characters—

afT6 B pvElihoRo a3 253 f| 304

1og8uR’ (e, -, 70123456789: ;{=)?
SABCOEFGHT JKLMNOPQRSTUNXYZIN]"
*abcdefohi jklnnopqrstuwxqz'{lH

H ) aracler Set: o ] M
RSTUVWXYZ-2:*35#().,9014!57;2/68°
Cursor Modes: Home, Backspace, Horizontal Tab, Line Feed,
Vertical Tab, Carriage Return. Two special cursor sequences
are provided for absolute and relative X-Y cursor addressing ®
Cursor Control: Erase, End of Line, Erase of Screen, Form
Feed, Delete * Monitor Operstion: 50 or 60Hz (jumper
selectable.

Continental U.S.A. Credit Card Buyers Ouiside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical

™™  Assistance, Eic. Cal (203) 354-9375 ¥
Netronics R&D Lud., Dept. RE-S I
333 Litchfield Road, New Milford, CT 06776

Please send the items checked below—

O Netronics Stand Alone ASCI1 Keyboard/Computer
Terminal Kit, $149.95 plus $3.00 postage & handling. I

O Deluxe Steed Cabinet for Netronics Keyboard/Termi-
nal In Blue/Black Finish, $19.95 plus $2.50 postage
and handling.

O Video Display Bosrd Kil alone (less keyboard), $89.95
plus $3 postage & handling.

O 12" Video Monitor (10 MHz bandwidth) fully assem-
bled and tested, $139.95 plus $3 postage and handling.

O RF Modulator Kit (1o use your TV set for a monitor),

o

COMPLETE
FORONLY. ..

*149°

$8.95 postpaid.
S amp Power Supply Kit In Deluxe Steel Cabinet
(+8VDC @ S amps, plus 6-8 VAC), $39.95 plus $2
postage & handling.

Eoml Enclosed (Conn. res. add sales tax) §

y—
O Personal Check
O Visa

Acct. #
l Sii
l Print

Name

O Cashiers Check/Money Order
O Master Charge(Bank # _ ____ __)

Exp. Date

Address

l City
State Zip
am smm O Send Me More Information omm s J

Start Computing For Just $129.95 With An
8085-Based Professional Computer Kit—

Exploreri85

100% compatible with all 8060A and
8085 software & development tools!

No matter what your future computing plans may
be, Level **A " —at $129.95—is your starting point.

Starting at just $129.95 for a Level A" aperating system,
you can now build the exact computer you want. Explorer/85
can be your beginner's system, OEM controller, or 1BM-
Sformatted 8" disk small business sysiem...yet you're never
Jorced 10 spend a penny for a component or featare you don’t
want and you can expand in small, affordable sieps!

Now, for just $129.95, you can own the first level of a fully

dabl p with professional capabilities—a com-
puter which features the advanced Intel 8085 cpu, thereby
giving you immediate access to all software and development
tools that exist for both the 8085 and its 8080 predecessor
(they are 100% software compatible)—a coniputer which
features onboard S-100 bus expansion—plus instant conver-
sion to mass storage disk memory with either 5-1/4'* diskettes
or standard I|BM-formatted 8" disks.

For just $129.95 (plus the cost of a power suppty, keyboard/
terminal and RF modulator, if you don’t have them already).
Explorer/85 lets you begin computing on a significant level. . .
applying the principles discussed in leading computer 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 monttor/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.

(Level “*A’* makes a perfect OEM controller for industrial

licati and is ilable in a special Hex Yersion which
Baiamd can be programmed using
i the Netronics Hex Keypad/
¥ Display.)
1 PC Board: glass epoxy, plated
! through holes with solder mask
e 1/0: provisions for 25-pin
(DB2S) connectow for terminal
serial 170, which can also sup-
port a paper tape reader
...provision for 24-pin DIP
biests, or industrial con- socket for hex keyboard/dis-
troller use. play. . .cassette tape recorder in-
put...casselte tape recorder outpul.. casselle tape control
output. . .speaker output. .. LED output indizator on SOD
(serial output) line. . . printer interface (less drivers). . .total of
four 8-bit plus one 6-bit 1/0 ports Crystsl Frequency: 6.144
MHz © Control Switches: reset and user (RST 7.5)
interrupt. . .additional provisions for RST 5.5, 6.5 and TRAP
interrupts onboard © Counter/Timer: programmable, |4-bit
binary ® System RAM: 256 bytes located at F800, ideal for
smalier 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 F80@ leaving 0898 frce for user
RAM/ROM. Features include tape load with labehing . . .tape
dump with labeling. . .examine/change conteats 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 execut on address. .
move blocks of memory from one location to another. fill
blocks of memory with a constant. . .display blocks of memory
_..automatic baud rate sclection. . .variable display line length
control (1-255 characters/line). . .channelized 1/0 monitor
routine with B-bit parallel output for high speed printer. .
serial console in and console out channel so that monitor can
communicate with 170 ports.

Systemn Monitor (Hex Version): Tape load with labehing. . .
tape dump with labeling. . .examine/change ccntents of mem-
ofy...insert data...warm start...examine and change all

Level A" at $129.95 is a
complete operating system,
perfect for beginners, hob-

P Notronics RAD Ltd., DEPL.RES .

RE-5

333 Litchfield Road, N i
l Please send the items clm'k’ed I’e%»”—l norg‘,ugg mﬂs

registers. . .single step with register display at each break point
...g0 10 exscution 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
P system defined and 6 user
defined keys. 6 digit calculator
L ‘ type display which displays fuil
— address plus data as well as
Hex Keypad/Display. register and status information.
Level B’ Specitications
Level'*B*’ provides the S-100 signals plus buffers/drivers to
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 state generator (jumper selectable),
to allow the use of slower memories. ..1wo separate S volt
regulators.

Level “C” Specitications
Level *C'* expands Explorer’s
motherboard with a card cage,
allowing you to plug up to six
S-100 cards directly into the
= motherboard. Both cage and
Explorer/85 with Level cards are neatly contained inside
"*C " card cage. Explorer's deluxe steel cabinet.
Level *C** includes a sheet metal superstructure, a S-card goid
plated S-100 extension PC board which plugs into the mother-
board. Just add required number of S-100 connectors
Level “D” Specitications
Level D provides 4k or RAM, power supply regulation,
filtering decoupling components and sockets to expand your
Explorer/85 memory (o 4k {plus the original 256 bytes located
in the 8155A). The static RAM can be located anywhere from
@000 to EFFF in 4k blocks.
Level “E” Specitications
Level "*E'* adds sockets for 8k of EPROM to use the popular
intel 2716 or the T1 2516. 1t 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

Exploreri85 Applications Pak!

Experimenter’s Pak (SAVE $12.50)—Buy Level **A™ and Hex
Keypad/Display for $199.90 and get FREE Intel 8085 user’s
manual ples FREE postage & handling!

Student Pak (SAVE $24.45)—Buy Level A, ASCIl Key-
board/Computer Terminal, and Power Supply for $319.85 and
get FREE RF Modulator plus FREE Intel 8085 user’s manual
plus FREE postage & handling!

Engineering Pak (SAVE $41.00)—Buy Levels A" *'B,"”
“C,” “D." and "'E'* with Power Supply, ASCll Keyboard/
Computer Terminal, and six S-100 Bus Connectors for $514.78
and get 10 FREE computer grade cassette tapes plus FREE
808S user's manual plus FREE postage & handling!

Business Pak (SAVE $89.95)—Buy Explorer/8$ Levels A,
B, and '*C" (with cabinet), Power Supply, ASCIl Key-
board/Computer 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 (349.95 value)
plus FREE BO8S user's manual plus FREE postage & handling!

Contingntal U.S.A. Credit Card Buyers Outside Connecticut

CALL TOLL FREE 800-243-7428

To Order From Connecticut Or For Technical
Assistance, Eic. Call (203) 354-9375
sonalized disk operating system— just
plug it in and you're up and running!).l

| O Explorer/as Level ~A" Kir (asCll
Version), $129.95 plus $3 p&h.

O Explorer/85 Level A" Kit (Hex
Version), $129.95 plus $3 p&h.

O 8k Microsoft BASIC on cassette

tape, $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"* (S-100) Kit, $49.95 plus

$2 p&h.

O Level “*C" (S-100 6-card expander)

Kit, $39.95 plus $2 p&h.

O Level “D™ (4k RAM) Kit, $69.95

plus $2 p&h.

0O Level “E” (EPROM/ROM) Kit,

$5.95 plus S0¢ p&h.

O Deluxe Steel Cabinet for Explorer/

85, $49.95 plus 33 p&h.

00 ASCHl Keyboard/Computer Ter-

minal Kit (fe a full 128 ch

set, upper & lower case, full cursor con-

trol, 75 ohm video output convertible

to baudot output, selectable baud rate,

RS232-C or 20 ma. [/0, 32 or 64 char-

acter by 16 line formats, and can be

used with either a CRT monitorora TV

set (if you have an RF modulator),

$149.95 plus $2.50 p&h.

O Hex Keypad/Displsy
S

$69.95

O Deluxe Steel Cabinet for ASCII
g&yboard/Tzrminal. $19.95 plus $2.50
h.

O Power Supply Kit (£t 8V @ S amps)
in deluxe steel cabinet, $39.95 plus $2
p&h.

0O Gold Plated S-100 Bus Connectors,
$4.88 each, postpaid.

O RF Modulator Kit (allows you to
use your TV set as a monitor), $8.95
postpaid.

O 16k RAM Kit (S-100 Board expands
12 64k ), $199.95 plus $2 p&h.

O 32k RAM Kit, $329.95 plus $2 p&h.
O 48K RAM Kit, $459.95 plus $2 p&h.
O 64k RAM Kit£589.95 plus $2 p&h.
O 16k RAM Expansion Kil (to expand
any of the above up to 64k}, $139.95
plus $2 p&h each.

O Intel 3085 cpu User’s Manusl, $7.50
postpaid.

(O Specisl Computer Grade Cassette
Tapes, $1.90 cach or 3 for $8, postpaid.
O 12" Video Monitor (10 MHz band-
width), $139.95 plus $5 p&h.

O North Star Double Density Floppy
Disk Kit (One Drive) for Explorer/
&S (includes 3 drive S-100 controller,
DOS, and extended BASIC with per-
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$699.95 plus $5 p&h.
O Power Supply Kit for North Slarl
Disk Drive, $39.95 plus $2 p&h.

O Deluxe Case for North Star Disk
Drive, $39.95 plus $2 p&h.

O Experimentier's Pak (sec lbove),l
$199.90 postpaid.

O Student Pak (see above), SJIO.&SI
postipaid.
O Engineering Pak (sce above),l
$514.75 postpaid.
O Business Psk (sec above), SISW.‘OI
postpaid.
Total Enclosed $ I
Conn, res, add sales tax) By—

Personal Check [ M.O./Cashier's l
Check O visa [ Master Charge l

(Bank# _ _ _ )

Acct. # |
Signature ______Exp. Date __
Print I
Name l
Address I
City

State_____ Zip

Kit, =
S SN SIS BN S G G D B G S e amm amm @8 [J Send Me Information -J

1861 AV
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SERVICE CLINIC
continued from page 86

heat gun can be valuable tools in finding a
bad transistor.

I'm reminded of something I got from
my friend Bob Lucas. After telling some
horror stories like the ones above in an
article for TESA News, he ended by ask-
ing:
g“Remember when transistors first

came out? They told us they'd never
short, open, or get intermittent, and
would last forever! | wonder when
the engineers are going to get
around to making these immortal
transistors?”

So do I, Bob, and so do we all!

service
questions

00000PS!

in your diagram of the Hitachi NP4-SX
chassis in the Dec 1980 issue of Radio-
Electronics, TR-907 /s shorted gate to
anode! That wouldn't help.—C.H., Tinton
Falis, NJ

Thanks; you're right, and we're
sorry. A line has been added from the
junction of R906/C322 to the TR90!'s
gate; this should be deleted. Correct
that on your copy of the article, people.

MORE BROADMOOR

Robert L. Grow of Philadelphia, PA
has found a new address for Broadmgor
parts. World Wide Systems, 342 W.
Touhy Ave.. Chicago, IL 60645 has
bought up the company and has what-
ever parts are left. The telephone
number is (312) 982-9340. Bob says.
*“Thanks.’’ to Sams, who spent half a
day digging up that information.

HORIZONTAL SHADING

This Quasar CTS-942 came in with no
high-voltage output and bad horizontal
transistor and damper diode. Now | get a
picture, but it is shaded from left to right.
It starts out dim and brightens as it goes
to the right. When the set is turned on, the
horizontal waveform is normal, but after
warmup the peak is distorted. Also, there
Is excess current on the +99.5-volt DC
supply; it is 1 amp but it shouid only be
0.5 amp. The vertical sync is erratic but
that may not be related. Got anything on
the crystal ball?—J.F., Furfock, CA

The crystal ball shows one thing; a
horizontal-frequency sawtooth signal is
managing to get into the video circuitry!
That causes the shading. I remember at
least one set with that symptom; one of
the flyback-derived DC-voltage supplies
had an open filter capacitor. Check all
of the DC-voltage supply lines with an
oscilloscope and look for that sawtooth
pulse. Any kind of pulse you find on a
DC supply line is wrong! Get rid of it by
checking the filtering.

EQUIPMENT REPORTS
continued from page 42

metallic objects with a moisture content give a
slight “metallic” reading due to their capaci-
tive conductivity. A metal locator of this type
is very sensitive to small objects. As a stud
finder, it does a creditable job detecting nails
behind wallboard. Coins were readily detecta-
ble with the unit held three or four inches
above ground. Buried objects may be detected
at slightly greater depths due to the ionization
of the surrounding soil. Maximum depth pene-
tration on large masses is about three feet.
That is handy if you happen to stumble on a
buried locomotive.

Most competitive transmitter-réceiver metal
locators are substantially more expensive than
the model 63-3001. Considering its low cost, it
is a good value and will provide endless hours
of fun at the beach or playground. Beer cans
and pop-tops are available by the thousands.
Who knows, you might even find something of
value!

The model 63-300! Metal Locator seils for
$39.95 at your Radio Shack dealer. R-E

Red Cross: Ready for a new century.

A Public Service of This Magazine 8 The Advertising Council ls! !

AND THESE ARE NOT "FALL-OUTS", “REJECTS", “FUNCTIONAL-ONLYS”, "COSEMETIC. NENTS A YEAR. YOUR SAVINGS WILL COVER THE ANNUAL MEMBERSIIP FEE OF $25.00,
DEFFECTS”, “DOUBLE-MARKS", ETC.; BUT, ALL ARE PRIME ICs, WITH FULL MANUFAC. AND FROM THERE ON IT WILL BE NET PROFITS. SO DON'T DELAY, AND JOIN IN, IN
TURER'S MARKING, AND 100% TESTED PER SPECIFICATIONS. THERE IS ALSO, NO TIME ORDER TO GIVE YOU SUCH LOW PRICES, WE HAVE A VERY LIMITED ADVERTISING
LIMITS, MINIMUM ORDER AMOUNT. OR OTHER CONDITIONS. AS A MEMBER OF BUDGET, AND YOU WILL NOT SEE THIS “AD" EVERY MONTH. FOR INFORMATION ON
ELECTRONIC BUYERS CLUB, YOU CAN BUY YOUR ICs OR OTHER COMPONENTS SUCH HOW TO JOIN AND TO FIND OUT HOW THE CLUB OPERATES, CIRCLE ‘READER SERVICE
AS CAPACITORS, RESISTORS, DIODES, SOCKETS, EDGE-CONNECTORS, BREADBOARDING INQUIRY NUMBER' OF THIS AD OR SEND A POST CARD WITH YOUR NAME AND
COMPONENTS AND EVEN MICRO-COMPUTERS AT PRICES THAT ARE WELL BELOW ANY. ADDRESS TO: EBC, P. O. Box 617, Columbia, MO, 65205.
THING YOU HAVE EVER SEEN BEFORE. IF YOU BUY ONLY 850 WORTH OF COMPO-
PLEASE NOTE: ONLY MEMBERS OF ELECTRONIC BUYERS CLUB ARE ELIGIBLE TO ORDER AT PRICES LISTED BELOW.
7451 80.15 | 74153 $0.38 | 74283 $1.20 | 74LS54 80.15 | 74LS168 80.57 | 74L5670 $1.14 | 745151 $0.66 | 74C48  $0.96 | 74C903 $0.34 | 4016 $0.28 | 4053 $0.54 | 4528 80.74
T4xx 7453 015 | 74154 0.53 | 74290 0.54 | 74LS55 0.15 | 74LS169 0.57 745153 0.66 | 74C73 0.46 | 740904 034 | 4017 0.54 | 4060 0.59 | 4539 0.74

7454 0.15| 74158 0.38 | 74293 0.54 | 74LS73 021 | 74LSI70 0.8¢ 745157 0.66 | 74C74 046 | 74C905 510 | 4018 0.54 | 4066 0.27 | 4555 0.48
7400 $0.15 | 7459 015 | 74156 038 | 74298 0.50 | 74LS74 0.21 | 74LS173 0.60 T4Sxx 745158 0.66 | 74C76 0.44 | 740906 034 | €019 0.27 | 4068 021 | ¢556 0.59
7401 0.15 | 7460 015 | 74157 0.38 | 74365 0.36 | 74LS75  0.30 | 74LS174 0.47 745174 1.04 | 74C83 0.89 | 760907 034 | 4020 0.63 | 4069 0.17 | 4582 0.59
7402 0.15 | 7470 021 ] 74158 0.38 | 74366 0.36 | 74LS76 0.23 | 74LS175 0.47 | 74500 $0.23 | 745175 0.95 | 76C8S 0.89 | 740908 0.76 | 402! 0.56 | 4070 0.23 | 4584 0.43
7403 0.15 | 7472 021 | 74160 0.48 | 74367 0.36 | 74LS78  0.24 | 7415181 136 | 74501 0.23 | 745189 1.83 | 76C86 0.23 | 740909 1.38 | 4022 0.56 | 4071 0.17 | 4702 387
7404 017 | 7473 0.21 | 74161 0.48 | 74368 036 | 74LS83  0.47 | 74LSI90 .58 | 74502 0.23 | 745194 1.17| 7¢C89 242 | 740910 3227 | 4023 0.17 | 4072 0.17 | 4703 4.50
7405 017 | 7474 021 | 74162 0.48 74L585 0.54 | 74LS191 0.56 | 74503 0.23 | 745206 2.48| 74090 Q71| 740914 0.78 | 4024 0.47 | 4073 0.17 | 4704 398
7406 021 | 7475 030 | 74163 0.48 76L586  0.24 | 74LS192 0.56 | 74504 0.24 | 745240  1.29| 74093 071 | 740918 089 | 4025 Q17| 4075 0.17 | 4705 5.04
7407 021 | 7476 621 | 74164 0.51 741Sxx 74L590 0.33 | 74LSI93 0.56 | 74505 0.24 | 745253 0.63 | 74C95 0.82 | 74C925 3.90 | 4026 0.99 | 4076 0.53 | 4706 532
7408 0.17 | 7480 022 | 74165 ass 74LS92  0.33 | 74LSI9¢ 0.74 | 74508 0.24 | 745257 0.78|74C107 0.44 | 740926 3.90 | 4027 0.36 | 4077 0.38 | 4720 378
7409 0.17 | 7482 0.34 | 74166 0.54 | 74LS00 80.15 | 74LS93  0.33 | 74LS195 0.74 | 74509 0.24 | 745258 0.78 | 74C151 137 | 74C927 390 | 4028 050 | 4078 0.24 | 4723 078
410 0.15 | 7483 046 | 74167 1.06 | 74LS01 015 | 74LS95  0.5¢ | 74LS196 0.56 | 74510 0.23 | 745280  1.14|74C15¢ 204 | 740928 190 | 4029 0.58 | 4081 017 | 4724 078
7411 0.17 ) 7485 0.50 | 14170 0.84 | 740502  0.15 | 74LS107 0.22 | 74LSI197 0.56 | 7451} 0.23 | 745287 1.92| 74C157  1.37 4030 0.23 | 4085 0.42 | 4725 2.15
7412 0.17 | 7486 0.20 | 74173 058 | 741503 0.15 | 74LS109 0.22 | 7LS221 0.58 | 74515 0.23 | 745289 11| 74Cl60 071 4031 112 | 4086 0.42 | 40014 0.46
7413 0.24 | 7489 0.95 | 74174 046 | 74LS04  0.17 | 74LS112 N24 | T4LS240 1.23 | 74520 0.23 | 745387 298| 74C16) O7} 4xxx 4034 1.30 | 089 1.07 | 40085 0.89
7414 0.41 | 7490 0.30 | 74175 0.45 | 741505 0.17 | 74LS113 .24 | 74LS241 1.23 | 74521 0.24 | 93500 1.08|7¢4Ct62 0.7} 4035 0.71 | 4093 0.36 | 40098 o038
7416 0.20 | 7491 0.47 | 74176 0.47 | 74LS0B  0.16 | 74LSti4 0.24 | 7415244 1.23 | 74522 0.23 | 93508 1.25|74C163 071 | 4000 $0.20 | 4040 0.63 | 4099 0.80 | 40106 0.46
7417 0.20 | 7492 0.30 | 74177 0.47 | 741509 0.16 | 74LS122 0.41 | 74LS251 0.54 | 74530 0.23 | 93S10 1.88| 74Ci64 Q.71 | 400! 017 | 4041 0.5¢ | 4502 0.23 | 40160 [ %4
7420 015 7493 030 )| 74178 104 | 74LS10  0.15 | 74LS123 0.47 | 74LS253 0.54 | 74532 0.38 | 93512 0.7¢| 74C165  0.77 | 4002 0.17 | 4042 0.5¢4 | 4503 0.36 | 40161 0.7}
7421 Q.17 | 7494 038 | 74179 104 | 74LS11 0.17 | 74LSI25 0.33 | 74LS257 041 | 74540 0.24 | 93516 L8S| 74CIT73 0.65 | 4006 0.71 | 4043 0.5¢4 | 4507 0.42 | 40162 [ ¥4]
7423 0.18 | 7495 0.38 | 74180 048 | 74LSI2 017 | 74LS126 0.33 | 7615258 0.4} | 74550 0.24 | 93541 2.73|74C17¢ Q.65 | 4007 020 | 4084 0.54 | 4508 1.64 | 40163 0.7t
7425 0.18 | 7496 038 | 74181 1.02 | 74LS13  0.30 | 74LS132 0.47 | 74LS259 0.41 | 74551 0.24 | 93542 0.82|74C17s  0.65 | 4008 0.65 | 4045 0.89 | 4510 0.59 | 40174 0.65
7426 0.18 | 7497 1.58 | 74182 0.53 | 74LS14 0.60 | 74LSI33 0.26 | 74LS260 0.21 | 74560 0.24 | 93543 24| 74C192  0.72 | 4009 0.27 | 4046 0.63 | 4511 0.65 | 40175 065
7427 018 | 74107 0.20 | 7418¢ 1.06 | 74LSIS  0.15 | 74LS136 0.36 | 74LS266 0.27 | 74564 0.24 | 935¢6 0.8¢|74CI93 0.72 | 4010 Q.27 | 4047 0.64 | 4512 0.68 | 40192 0.72
7430 0.15 | 74109 0.22 | 74185 1.06 | 741520 0.15 | 74LSI38 0.45 | 74LS279 0.29 | 74S65 0.24 | 93562 L44| 74C195  0.71 | 401 0.17 | 4048 0.28 | 4516 0.59 | 40193 0.72
7432 0.i8 | 74120 0.60 | 74188 210 | 74L521 015 | 74LSI39 0.45 | 74LS283 047 | 74574 0.36 74C200 408 | 4012 0.17 | 4049 0.28 | 4518 0.59 | 40194 [ ¥4)
7437 o8 | 74121 0.26 | 74190 0.50 | 74LS22 0.15 | 74LSISI 0.41 | 74L5290 0.58 | 74576 0.36 74C221  0.96 | 4013 0.30 | 050 0.28 | 4519 0.30 | 40195 071
7438 018 | 74122 0.27 | 74191 0.50 | 74LS26 0.18 | 74LS152 041 | 74LS295 0.54 | 74578 0.36 74Cxx 74090} 0.34 | 4014 0.54 | s051 0.54 | 4520 0.59
7439 0.18 | 74123 038 | 74192 0.50 [ 74LS27  0.16 | 7415153 0.4) | 7415298 Q.56 | 74586 0.36 740902 0.34 | 4015 0.5¢ | 4052 0.54 | 4527 0.71
7440 015 | 74125 0.30 | 74193 0.50 | 74LS30  0.13 | 74LS154 0.72 | 74L5365 0.33 | 745112 036 | 7¢Co0  30.20
7441 0.60 | 74126 0.30 | 7419¢ 0.48 | 74LS32  0.17 | 74LSISS 0.41 | 7415366 0.33 | 745113 0.36 | 74C02 0.20
7442 035 | 74132 0.39 | 74195 0.44 | 761537 0.18 | 74LS156 0.41 | 74LS367 033 | 745114 Q.36 | 74C04 0.20 EmE@vm@mﬂ@ MVEIBS @mw ﬂm@
7443 0.50 | 74141 0.53 | 74196 0.47 | 741838 .18 | 74LS157 0.4]1 | 74L5368 0.33 | 745132 0.52 | 74Co8 020 9 ©
7444 Q.50 | 74145 0.45 | 74197 047 | 74L540 0.15 | 74LSISB 0.41 | 74LS373 0.96 | 745133 0.23 | 24Clo a0 ]
7445 0.50 | 74147 0.89 | 74198 0.63 | 74LS42 0.42 | 74LS160 0.51 | 74LS3I74 0.96 | 745134 0.24 | 74C14 0.46 A SUBSIDIARY OF ECI USA’ INC.
7446 0.46 | 74148 062 | 74199 0.63 | 74LS47 0.60 | 74LS161 0.51 | 74L5386 0.28 | 745135 0.42 | 74C20 0.20.| P. O. 80x 617
7447 0.46 | 74150 0.5¢ | 74221 0.50 | 74L548 0.51 | 74LS162 0.51 | 74LS390 0.93 | 745138 0.49 | 74C30 020 Columbia, MO 65205
7448 0.46 | 76151 0.38 | 74251 0.57 | 74LS49  0.56 | 74LS163 0.51 | 7615393 0.93 | 745139 0.98 | 74C32 0.20 "
7450 0.15 | 74152 038 | 74279 0.36 | 74LSS} 0151 74LS164 0.51 | 7415490 1.02 | 745140 0.26 | 74C42 072
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PHILIPS KNOWS
HOW TO SUCCEED
IN BUSINESS.
THEYJUST BOUGHT
SYLVANIA ECG.

SYLVANIA RECEIVING TUBES SYLVANIA PICTURE TUBES
SYLVANIA ECG® SEMICONDUCTORS SYLVANIA SPECIAL PRODUCTS
SYLVANIA DATA DISPLAY TUBES

Philips ECG, Inc.

ANORTH AMERICAN PHLIPS COMPANY
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RADIO ELECTRONICS

Wanna
make

Then get in on the ground floor of outer space
by becoming a dealer in satellite earth stations
from Advanced Eiectronics. The Earth Station
People

You ll be able to offer your customers a ‘turn
key' system from a complete installation to the
most comprehensive advertising and
marketing program ever devised for the
satellite earth station industry

We like 1o think the wave of the future 1s here
So. give us a call and let us tell you what is
happening in San Francisco, Houston, Los
Angeles and Las Vegas It's Amazing

FROM OUTSIDE NEVADA CAI.L

800-634-6047

ADVANCED ELECTRONICS. INC.
A 5081 Arville Street
Las Vegas, Nev. 89118
(702) 871-8766
THE EARTH STATION PEOPLE
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WITH THE

1020 W. Wilshire , Oklahoma City, OK 73116 - (405)843-9626

- e T T e E==
1 ORush my Vocal ZapperKit, $24.95 phus $3 postage
&handling enclosed.

Osend sssembled Vocal 2apper, $39.95 plus$3
ge & handling losed.

[0 Send Free Catalog
na

state _ 2ip

[]
[]
[]
[]
]
[]
[]
[]
[]
i
1 city

1 visalOmcO card no.

EL T LT DTy Y |

PAIA Electronics, dept. SR, 1020 W, Wilshire, Okla. City, OK 73118
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LED VU METER
continued from page 63

-15V  +15V

FROM
ONE END
m
FROM
ONE END
T
FROM
cTm

- GND

': c10

T
_

FIG. 16—POWER-SUPPLY LAYOUT when the VU meter is designed to operate from AC power lines.
Only the rectifier bridge and filter capacitors are on the PC board. The transformer s boited to the

bottom of the enciosure.
TABLE 1
Approximate
Switch| 0 VU | Voltage Level Corresponding Power Deveioped
Setting| Point for 0 VU into Various Load Impedances
Reading 600 2 8Q 49

S1 -10dB 0.32v 0.167mwW 0.01w 0.02w
S2 0dB 0.77V 1.0mw 0.08w 0.15w
S3 +4dB 1.23V 2.5mw 0.19w 0.38w
S4 +8dB 1.95V 6.7mw 0.48w 0.95w
S5 +12dB 3.08v 15.8mw 1.19w 2.37w
S6 +22dB 9.75V 158mw 11.9w 23.7w
S7 +32dB 30.8V 1.58w 119w 237w

**Option B”’ section of Fig. 13 for the
other changes. Note that the LED
polarity has been reversed; the anodes
have been jumpered together and
returned to a common ground.

The VU meter can be operated from
either an external source of 24-to-30
volts DC as shown in Fig. 3-a or a 20-
volt center-tapped as in Fig. 3-b. When
using the external supply, a 741 op-
amp and 2N6111 power transistor are
used as the voltage splitter and regu-
lator to develop the dual-polarity volt-
ages (+ and — 12-to-15 volts DC). The
component layout for that version of
the power supply is shown in Fig. 15.
Figure 16 shows the location of the
bridge rectifier and filter capacitors
when using the power-supply option
in Fig. 3-b.

Operation

After inspecting the PC Boards for
mistakes, omissions, solder bridges,
and the like, apply power and supply
an input signal. The signal can come
from the LINE output or TAPE output
Jacks of the stereo system or tapped
from the input jacks of the tape deck,
or, in the case of an audio console, a

spare LINE output. If a signal generator
is available, apply a signal to the sys-
tem and increase its level until the tape
deck’s VU meters indicate 0 VU. Set
one and only one rocker switch (S1-S7)
for an 0 VU reading (i.e., the 0 VU LED
Jjust starts to light). Use R11 as a vernier
to “‘fine-tune’’ that adjustment. If the
VU meter is being used to establish the
point where a power amplifier starts
to clip, perform the setup as before,
while monitoring the speaker output
with the VU meter and an oscillo-
scope. When clipping is seen, set the
appropriate rocker switch and adjust
R11 as before. See Table | for power
levels versus switch setting. If Option
A is used (simple potentiometer for
input attenuator; no switches), simply
rotate the control for the appropriate
reading with any given input, as ex-
plained above.

When recording, levels should gen-
erally be kept below 0 VU with occa-
sional peaks above 0 VU. The more
peaks that occur above 0 VU, the
greater the distortion. The user’s needs
and equipment will dictate the accept-
able amount of program material al-
lowed to exceed 0 VU. R-E



market center

SATELLITE TELEVISION

SATELLITE TV self-help newsletter. Three issues
$6.00. ‘LITE NEWS, Box 973-RE, Mobile, AL
36601

Satellite TV

FOR THE HOME
Sick of Network TV?

Our receiver lets you get
over 75 channels of tele-
vision directly from earth-
orbiting cable TV satel-
lites!: HBO, Showtime, su-
per stations, sports and
movies woridwide.

We don't just

From offshore oil rigs,
sell information! data links to hotels
and backyard instal-
LR LELINETATIIN iations, we wrote the
book. Constantly up-

Hardware! dated, our 94 Page
technical information book and catalog gives you all
Y the facts. inexpensive dishes, feeds, telem-
etry software, kits and more. Recom-

mended reading by NASA, The Office

of Consumer Affairs and quality com-

panies like Rockweli/Collins. Send

$7.95 today! CALL

B¢ 24-hrs. C.0.D. Hotline
~/ (305) 339-7600

°SPACECOAST

RESEARCH CORPORATION
P.O. Box 442- E, Altamonte Spgs, FL 32701

LINK ANALYS8IS: understand the science behind
satellite TV receiving systems. Six page print-out
on equipment configurations for your site. Signal
strengths, antenna gains required. Azimuth, ele-
vation, to NA satellites, F1 programmers, fre-
quencies. Link equations solved for antenna/LNA
tradeoffs. Provide longitude/latitude or nearest
highway intersection. $12. check, visa/MC (ac-
count, expiration) CHANNEL ONE, Willarch
Road, Lincoin, MA 01773. 617/259-0333

SATELLITE ANTENNA MANUAL to build a 12
foot, screened, ali-aluminum, parabolic antenna
with polar mount. Plans $30.00. SA ELECTRON-
ICS, Box 277, South Milwaukee, Wi 53172

s ; EVICINNAN
SATE| LIFEVISiaN

We manutacture the h t spec 3-meter data & video
dish In the world 41 guln' We aiso sell direct.
immaediate celivery or you pick up. Compiete
delails including sateliite TV i tormation, suY
aiming service and discount schedule. Send EcT N
$125 Tor postage & nandiin ot

ER YENNA [ 4

x 561
Cnulboﬂy. Flondn 2707

Enjoy Satellite TV Now

Better than Cable TV—OQver 200 TV and radio
services. Why waste money? Learn the whole
story and build a video system the family can
enjoy. No commercials, FREE movies, sports
and Vegas shows —worldwide, crystal clear

reception connects to any TV set. Big (8 x 11in.)

book loaded with details, photos, plans, kits—
TELLS EVERYTHING! Satisfaction Guaranteed.

Send $7.95 TODAY! Add $2.00 tor 1st class (air mail) or call

our 24 hour C.0.D. rush order line (305) 862-5068.
GLOBAL ELECTRONICS,
P.O. Box 219-E, Maitland, Florida 32751

CLASSIFIED COMMERCIAL RATE (for firms or individuals offering commercial products or ser-

vices). $1.65 per word prepaid (no charge for zip code) . .

. MINIMUM 15 WORDS. 5% discount

for 6 issues, 10% for 12 issues within one year, if prepald.
NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $1.00 per word

prepaid . . . no minimum.

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at
10¢ per word. All eopy subject to publisher's approval. ADVERTISEMENTS USING P.0. BOX
ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PER-
MANENT ADDRESS AND PHONE NUMBER. Copy to be in 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 falis on
Saturday, Sunday, or a holiday, Issue closes on preceding working day.

To run your own classified ad,
for $1.85 per word (minimum 15 words) to:

SATELLITE television...Howard/Coleman boards
to build your own receiver. For more information
write: ROBERT COLEMAN, Rt. 3, Box 58-ARE,
Travelers Rest, SC 29690

BUSINESS OPPORTUNITIES

CAR painting made easy for the common man.
Instructions $2.50. VANO CONVERSIONS, P.O.
Box 3100, Truckee, CA 95734

MECHANICALLY inclined individuals desiring
ownership of Small Electronics Manufacturing
Business —without Investment. Write: BUSINES 8-
ES, 92-R, Brighton 11th, Brooklyn, NY 11235

NEW tax loopholes discovered. Everyone eligible.
Free sample newsletter. Write: ULC, Box 179-CU,
Clarkston, GA 30021

PROJECTION TV .

. Make $200.00+ per eve-
ning assembling pro]ectors Easy . . . Re-
suits equal to $2,500 pro]ectors . Your total
cost less than $15,00 . . . Plans, lens & dealer's
information $14.00 . . . lllustrated information
free . . . MACROCOMGIX, Washington Cross-
ing, PA 18977

put one word on sach of the lines below snd send this form slong with your check

EDUCATION & INSTRUCTION

ELECTRONICS books from world publishers.
Lowest prices, ask catalog. BUSINESS PROMO-
TION, Lajpatrai Market, Delhi, India

UNIVERSITY degrees by maill Bachelors, Mas-
ters, PhD's . . . Free revealing detalls. COUN-
SELING, Box 317-RE 5, Tustin, CA 92680

BROADCASTING! Start your own radio station
at home, school, church! Become DJ-engineer.
Free information. “BROADCASTING", Box 130-
F5 Paradise, CA 95969

RADIO TELETYPE

WORLD press radioteletype stations list. Over
50 news services transmitting 24 hours in English
woridwide. Much news confidential. Hundreds of
frequencies and times. Simple equipment. How to
set up, sources of equipment. Book with lists,
$5.00 postpaid. UNIVERSAL ELECTRONICS,
1280 Aida Drive, Reynoldsburg, OH 43068.

VIDEO

CRY rebuilding machinery. $1000/$3000 weekly
possible when you own our patented picture tube
rebuildin g equipment. Training provided. Phone
(312) 583-6565. Write: LAKESIDE, 4071 N. El-
ston, Chicago, IL 60618

LCD watches US$7.50 up. For catalog enclose
US$1.00 to: RELIANT (ENGINEERING) CO., P.O.
Box 33610, Sheungwan, Hong Kong

WANTED

WHCLESALE video tape, all brands and sizes,
check our low prices, free catalog. VIDEOQ TAPE
WHOLESALERS, 2420 Honolulu, Dept. RE, Mon-
trose, CA 91020.

FOR SALE

SCANNER/monitor accessories—kits and facto-
ry assembled. Free catalog. CAPRI ELECTRON-
ICS Route 1R, Canon, GA 30520

RF p tr tube rts for

MIRROR in the lid, spinning disc, and other pre-
1946 television sets wanted. Call collect: (203)
521-5280

RESEARCH AND
DEVELOPMENT
Research and development in electronics: For

details write: ARTRON LABS, INC. P.O. Box
25292, Chicago, IL 60625

CB RADIO

GET more CB channels and range! Frequency
expanders, boosters, speech processors, how-to
books, plans, modifications. Catalog $1.
CITY, Box 31500RE, Phoenix, AZ 85046

“h.m" linears. MRF454 $17 00 MRF455A
$14.00, 8950 $9.00, 6LF6 $5.50, catalog and
cross-reference help avallable. COD—Visa/MC.
WESTCOM 1320 Grand, San Marcos, CA 92069.
(714) 744-0728

PICTURE tube rebuilding equipment— we sell
and buy new and used equipment. Free training.
ATOL TELEVISION, 6425 Irving Park, Chicago, IL
60634, Phone 312-545-6667

RESTORE old radios or TV’s to operating condi-
tion! Tired of searching for servicing information?
Sams library of manutacturer's data for old
radios dates to 1920. Photofact 1981 Index lists
avallable service data for over 110,000 TV's. Auto
Raclios, CB's, and more. Send $2.50 plus 50¢
shipping to: HOWARD W. SAMS CO., Dept
X0108, 4300 W. 62nd St. Indianapolis, IN 46268

Send 60¢ For Big Bargain Catalog

1000°s Of Bargeins; Surplus, Ixcoss tnventery,
Srond Neme Now fquipment

Lincoln, Nebroske
Zip Code 68501

SURPLUS CENTER [EEXEEIED

in  © FREQUENCY COUNTER 35MHz
kit o SQUARE WAVE GEN. 1Hz to 99KHz~
© OHMMETER - 3.58MMz Xtal -

q one © CAPACITANCE METER JpF to 999KuF

Regulated PS-Five

8" Readouts-Low cost TTL Circuits- Automatic

Decimal Placement-Be AMAZED —Build it for
$50 or less. | Purchase the plans, etched P.C.
board 4-3/4" by 6-3/4"'and front panel decal

for $15.29] BAGNALL ELECTRONICS, Ieiuud
179 May Street, Fairfield, Conn. 06430 " Kit

PRINTED circuit boards, your artwork. Fast deliv-
ery. Reasonable. ATLAS CIRCUITS, Box 974,
Waynesville, NC 28786. (704) 456-3739

30 channel cable converter. Only $38.95. Ship-
ping free. BOB'S TV. 93-15 86 Drive, Woodhaven,
NY 11421

LASER handbook with burning, cutting, Ruby
Reds, Co’s, complete plans, books, and parts.
Send $4.00 to FAMCO, dept re, box 1902,
Rochester, NH 03867

RECONDITIONED test equipment. $1.00 for cat-
—JAMES WALTER TEST EQUIPMENT,
2697 Nickel, San Pablo, CA 94806

CHEMICALS, apparatus, project books, wide se-
lection. Catalog $1.00 send to: PIONEER Ltd.
Ind, 14a Hughey St., Nashua, NH 03060

SENCORE TV analyzer, brand-new, life time
guarantee. Must sell. $800.00 or best offer. FRED
HAMMOUD, 10656 Pine, TAylor, MI 48180

1861 AVIN
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@ RADIO-ELECTRONICS

RESISTORS carbonfilm 5% 1/4W 100 pk, 1/2W
100 pk, 1/8W 75pk, metalfilms 1% 50 pk, $3.00
per pk, state values, $6.00 minimum, CA tax 6%,
quantity pricing avaliable. Shipping 60¢ per pk,
check or M.O. RESISTORS, 1670D Greenport
Ave., Rowland Hgts., CA 91748

70 watt power booster $40.00, car cassette
$30.00, 30 day warranty; MSC, PO Box 706, Man-
cos, CO 81328 +$1.50 postage

RESISTORS YW, 2W 5% carbon films 3¢ ea. No
minimums. 1% metal films. Send for details. Bulk
pricing available. JR INDUSTRIES, 5834-C Swan-
creek, Toledo, OH 43614

TELEPHONE or office bugged? Latest detection
equipment finds out fast. Free literature. CLIF-
TON, Box 220-M, Miami, FL 33168

MICROWAVE TV Downconverter, includes 17 dB
gain horn antenna and tunable power supply.
Assembled and tested $210.00 postpaid. ABLE-
TRONICS, 9155-C Archibald Ave., Cucamonga,
CA 91730

100 brand new Philips cable TV converters/VCR
programmers. $3560 (US funds). Prepaid to your
door. Sample $48. BIRNBOM, 3655 Ridgewood,
Suite 103, Montreal, Canada H3V 1B4 (phone
514-739—0614) USA Inquiries

-

HAND HELD GAME BOARD SPECIALS
These are the compiete functional circuit boards from
popular hand held games — no case or batteries supptied.

Computer Perfect

Has 10 LEDS and tone signais. You try

to guess correct button sequence to

fight LEDS in order. Requires two 9V

::ﬂaritl. With instructions. C24404
.50

(Y “ Computer Mind

You guess the secret number stored in

\ y computer chip memory. Has 10 LEDS and
| keyboard. Requires one 9V battery. With
< % instructions.
. e C24405 $3.75

Starsound Board
Unique board uses IC circuitry and gravity switch to
produce space engine sounds. Point the board
downwards and it produces “idie” sounds. Point
upwards and the sound increases in puisating
frequency to produce "Blastoff”” sounds. Originally
had LED circuitry but this has been removed.
Sound portion is 100% perfect.
Requires 9V battery
and speaker. C24406 $2.50
2 Speaker for above. C24311 99¢

RF spectrum analyzer, ASL model 8622, 10 to
1,000 MHz, 3-inch CRT, manual and application
notes, weight 22 Ibs. Excellent condition. $895.
M.W. ROBERTS, 3694 East Tompkins, Las Ve-
gas, Nevada 89121. 702-451-3517.

120 VAC Super LED

Xenon Flasher Kit

suobe Kit Great for Robot projects th.s
vanable simple to build kit uses IC

ule strobe light kit circuitry to randomly flash 4

Contains LEDS; 2 red. 1 yellow, 1

all parts, C2307 green. Compiete with all

PC board. parts, PC board and

iine cord $7.50 instructions. Size: 2" x 2.

and Operates on SVDC.
instructions C24407 $4.98

]
ATTENTION % 1
ELECTRONIC TECHNICIANS = w
Highty Ettective Home Study BSEE oegm Prooram tov Expen | AP —
enced € T Ouv |t
Program grants Credit for pr 9 & P
ﬁme Advance Rapudly' Our 36m Year! Free Descriptive OO

COOK'S MSTITUTE OF ELECTRONICS ENGINEERING
Desk 10 o P.0.Box 20345 o Jackson, MS 39209

DELTA CAPACITIVE DISCHARGE IGNITIONS,
New, fully assembled, factory guaranteed.
MK1OB $41.50. MK1OC $43.88. Tristar T-500
$39.00. T-Max $42.00. PPD domestic, Canada.
SIEVERTS ELECTRONICS, P.O. Box 171, W.
Campton, NH 032228

8S8AVE up to 50% on name brand test equipment.
Free catalog and price list. SALEN ELECTRON-
IC8, Box 82-F, Skokle, IL 60077

TELEPHONE on/off cutton—press to turn off
bell—caller hears ring, you hear sllence. Intimate
moments, naps etc. Shuts off one phone. All nor-

CHANEY
electronics inc.

« Mimmum AD Order $6 00

+ Please include $1 50 tor postage
* VISA MC accepted

* Phone orders are welcome

Send for our lree catalog of umque items

DENVER, COLORADO 80227

Phone Orders
303-781-5750

CIRCLE 10 ON FREE INFORMATION CARD

mal phones. Instructions. Satistaction or money
back. Send $5.95. THE ARMCHAIR EMPORIUM
Ltd. 825 Surrey Ln. Dept RE1, Algonquin, IL
60102

MICROWAVE yagl antenna for MDS complete
with hardware, type N connector $49.95. SIGNAL
ELECTRONICS, 4027 18th Avenue, Brooklyn, NY
11218

COMPLETE iine of microwave television con-
verters and accessories to sult your needs. Con-
verters have a one year warranty backed by a 3
year reputation. Call or write for complete specifi-
cations and pricing, dealer inquiries invited.
TRITON MARKETING, 1933 Rockaway Parkway,
Brooklyn, NY 11236. (212) 531-9004

DISCOUNT TRS-80° DEALER A30t
COMPUTER SPECIALISTS

FREE
COMPUTER
ICATALOG
UPON

26-3001 4K Color. . ....... $353.00
261062 16K .. ... ...... 865.00
24.4002 64K ) DRIVE. ... ... 3440.00

1-800-841-0860 touL Pt
MICRO MANAGEMINT SYSTEMS, INC.
Downtown Plaza Shopping Center
IIS C. Second Av,, S.W.
Cairo, Georgia 31728
{912) 377-7120 Go. Phone No.

The Orniginal FCC Tests-Answers exam manual |/
home tor FCC First and

Self-Study Absisy Test™
E‘oupa-o (Add $2 00 for
oneyback Guarantee

OMManD PRODUCTIONS

Madio Enginesring Drvimon San Francisco

COMPUTER PARTS

1.C.’s: 2114L2's, $3.40; 4116-2's, $3.60; 2708's,
$4.90; 2716's, $7.40; 74LS244's, $1.00; Z80's,
$4.50; CCS S-100/16K/5MHz static RAM kit,
$200.00; TGE, Box 64068, VA Beach, VA 23464

PLANS & KITS

BUILD a frequency standard as accurate as
WWV. Use to verity accuracy of your frequency
counter. Complete circuit $8.00. Send stamp for
kit information. DA PRODUCTS, PO Box 566,
Hampshire, iL 60140

FREE catalog of most sought after plus many
unusual plans. PETER-SCHMITT ENTERPRISES,
# 131, Box 07071, Milwaukee, WI 53207

CURMPUTER MA.

RKET C.

SNTER

COMPUTER MARKET CENTER ADVERTISING RATES 1” by 1 column (1 5/8”) $55.00. 1 1/2" by 1 column
(15/8") $82.50. 2" by 1 column (1 5/8”) $110.00. Ail ads must be prepaid. Send order and remittances to Com-
puter Market Center, Radio-Electronics Magazlm. 200 Park Avenue South, New York, New York, 10003.

Address telephone inquiries to 212-777-6400. Frequency rates are available.

TEXAS CALIFORNIA CANADA MASSACHUSETTS
THIS
Federated FREEI INFO-PAK_for small L O M ATION is only one
Consaii sy Coar”We el and. prokar ai P.0. BOX 6553 STN.A i
PDPB & g&'i"g{; 'EM 310 inds of SMALL COMPUTER SAINT JOHN, N.B., CANADA R e AN
PDP8-A 400/BM/AKW $2,900 ORI S TR eSO e E2L 4RO (506) 642-4260 e o
PDPB.E/16KW Semi . .$3.600 a5 ST YA I, TERMINALS, PRINTERS, Radio Shack’s 06t your
PDP8-M/8 KW Semi . .$2.750 84706 1S cariran oy A MICROCOMPUTERS Model Il 16K » 859 FREE
PDPB8-F/16KW Core ..$2,900 ( : SOFTWARE. TOLL FREE ::;Allos
100s of option modules availab 1-800-343-8124 M.Y'-‘
e BUY THIS SPACE com 245 Great Road
$55.00 p'uts y(}t;rwagzain this Littieton, MA
space in front o p active 01460
Hotline Radio-Electronics readers. To SUPPORT
214-278-4031 R‘ace your ad write Computer MARCH
Sk aiiel ) Copies i Hisdjc.Eee Take stock in America.
214-421-1181 tronics, ar| venue .
i i South, New York, New York Buy U.S. Savings Bonds.
T 10003 or call 212-777-6400. OF DIMES > gs




— N
Y wyzs COMPUTER SUPPORT CENTER
STANDARD, SCHOTTKY & LOW POWER SCHOTTKY '
o zoem w2l /8 @280, (imiZe  MICROPROCESSOR EPROM'S
740N 2 74247N 124 T4l R 4
7402N 24 TazsIN 76 74LS7T3N 32| 280-CPU 2.5 MHz 6.95 280.510/1 2.5 MHz 22.45 CHIP SETS
7403N ‘24 74259N  2.25 74LSTAN 38 | 280A-CPU 40 MH; 9.45 Z28DA-SID/1 4.0 MHz 27.85 €1702A s 8.95
7404N 24 742738 225 T4LSTSN 36 | 280-Pi0 25MHI 545 280-SID/2 2.5 MHz 22.45 8035 CPU 895 6800CPU  4.95 K108
T405N 24 74276N 129 74LS76N 48 | Z80A-PID 4.0 MHz 7.65 Z8DA-SI0/2 4 0 MHz 27.85 8039 CPU 795 6802CPU  8.65 ¢
7406N 36 74278N 238 74LSTON 20 | Z80CTC  2.5MHz 545 260-510/9 2 5 MMz 16.85 B0BOA CPU  4.45 6808 CPU  6.95 c2708 . $ 475
747N 36 74279N 59 74LS83N .75 | ZBOALTC 40 MH; 7.65 Z8OA-SI0/9 40 Mz 21.54 8385 CPU 795 6809 CPU  24.00 1K x 8 450 ns
7408N 24 74283N 1.19  74LS85N 89 280-OMA 2.5 MHz 15.95 Z80-DART 25 MHZ 11.85 8155 895 6810 2.65 C2716/TMS2516 (inlel version) $8.98
7409N 24 7429N T2 74586N 42 280A-0MA 40 MH: 2295 280A-OART 4 0 MH; 14.85 gg:g }gg 5520 25 16K 450NS Single 5V Supply
7410N 24 74298N 84 74LS9ON 3 ! j rsa hes o
7412N 38 74351N 220 74LS9IN .89 MOS MEMORIES 8216 198 6845 2atco w (‘53:6":8‘ ‘500:. $19.65
7413N 44 74365AN .69 74LS92N 48 MOS Static RAM's 8224 3.45 S e ) ns
741aN A5 74366N 69 74LS9IN 42 |  Part No. Price 8226 1.98 €2732 (intel version) $19.65
T416N 36 74367AN .69 74LS9SN 48 | 2101.35 K (256 x 4) 35ONS 22 PIN 395 8228 4.98 32K (4096 x B) 450 ns
TA17N 36 74368AN .69 74LS96N .58 | 210225 1K (IK x 1) 250NS 16 PIN 1.09 8251 565 6502CPU  7.45 TMS2564 14000
7420N 74390N 96 74LS107N .38 | P2111.45 IK (256 x 4) 450NS 18 PIN 245 8253 845 6504CPU 765 e
7422N 36 74393N 1.36 74LS109N .38 P2112.35 IK (256 « 4) 350NS 38 PIN 2.50 8255 5.65 6505 CPU 7.65
7423N 36 74LS112N 38 |  2114L  Low Power 4K (1024 x 4) 300NS 2.98 8257 8.65 6520 5.72
7425N 32 74SOON 39 7415122 48| 2147 ax tmxvssng 535 g;g :‘3: ggg 'g.:g
7426N A4 74502N 44 745123N 64 | 2147 4K (4K x 1) TON X .
7427N .32 74S03N 44 TALSI2SN .54 UART's 8748 4500 6551 10.95 16K STATIC RAM Special $27.85
7428N 42 74S04N % 74LS126N .48 | L\ 000 i ha.o6 8755 56.00 TMM2016-3 16K (2K x 8) 300NS
COV 7V ) o R — 16K WOS OVNAMC RAN'S (16 M)
7433N 44 74SO09N 64 74LS136N .44 IK CMOS RAM
) 745288 2.68 256 bit, 16 PIN 4116-30 (300NS) Caramc Special 2.45
7437TN 36 74S10N §6 74LS138N 57| 5100 1K (256 x 4) 450NS 22 PIN Low Power .95 £
745188 260 256 bu 16 PIN 4K MOS DYNAMIC RAM'S
7438N 36 7451IN 64 74LS139N .57
7430N 22 74515N 54 74LS14SN 119 4K CMOS RAM 93427/825129 364 1K 16 PIN TMS4060-30 Special 2.95
7442N 44 74320N 54 74LS147N 249 | P6504 4K (4K x 1) 550NS 18 PIN 110MW 7.95 93417/82S126 364 1K 16 PIN 4K (4K x 1) 300NS 22 PIN
44 89 44 7405148N 136 | P6514 4K (1K x 4) 450NS 18 PIN 110MW 6.65 93446/7621 495 2k 16 PIN
LIASN 74530N 93436/7650  WeE 2K 1QRIN 16K CMOS STATIC RAM Special
446N B4 74532N 74 74LSISIN 42 SHIFT REGISTERS ] 45 4K 18 Pl 6116 16K (2K » 8) 150NS 16 PIN  $52.00
7447AN 85 74537N ' 129 74L5153N 36 93453/7643 845 4K 1BPIN ) !
7450N 2 7 129 74LS155N 72 | 1403A  (TO-5) dual 512 bit 2.98 33438/7641 9.65 4K 24 PIN 64K MOS DYNAMIC RAM
745N 2 Bt 42 74US156N 1.4 | 1404A  (TO-S) single 1024 bit 2.98 33451/825181 19.9¢ 4K 24 PIN 4164 64K (64K x 1) 200NS 16 PIN $ 59.00
7453N 32 74851N 56 TALSISTN 54 IMI1APC FIFO 1 MHz 475 325185/7128 2795 8K 1BPIN
7454N 32 74874 64 74LS158N .52 3342PC 64 bt 395 74S478/7132  19.8 8K 24 PIN
7472N 38 743gsn 225 74LS160N .72 | 33M47PC 8O DM 345 325191/7138  78.08 16K 24 PIN )
7473N 74386N 96 74LSI6IN 69 ECL RAM
7a74N 38 745112N 96 74LS162N 158 | 10410ADC/HM2106 465 LINEAR I. C S \[ DUAL-IN-LINE
T475N 42 745114N 129 74LS163N .69 256 x 1 bit fully decoded 15NS 16 pin M310AN-8 .3 LM348N-14 LM748CN-8 .39 LOW PROFILE
76N Aazasiaan] 3G TIESIGAN) 28 CLOCK CHIP (M30TNS. 28 LM3N® 5o Lmiasens 38
TASIAN A 7aSiaaN 124 TALSTEEN 100 | oS 1206 | L3088 % LMosoNs 75 LMidanys o8 I.C. SOCKETS
7aen. 88 JAN 69 7sSioN 184 |  Mecroprocessor Realime Ciock/Caiendar ) [VI00K . 190 LWEOION® 5% LMiGSCN-14 225 | CONTACTS PRCE
7486N 42 745135N 1.48 74LS173N .64 SINGLE BOARD COMPUTERS LM310HC 149 LN709CH 59 LM1496CN-14 1.36 ] 8PIN 07
TO0AN 32 7as13eN 109 TALSNAN 33| mockweLL ames 42500 | LM311CH 84 LNTISCH 385 (M2211CN-14 275 | 14 PIN ' o
RPIANL % TaSiadN) : LNJTIN-8 52 N723CH 84 (M2240PC  1.65 :
TIoaAN G 745140N] 19, aLOBIN 28 e i LN317T 99 LN723CN-14 48 LM3081DC 156 | 18 PIN . a7
TN s T Tidien ‘e 20 CHARACTER DISPLAY AND ALPHANUMERIC | (LS8, 109 LETESCNS, 123 LMOAOINI4 85 200m 1
7495AN 59 745157N 195 74(S19IN 84 COLUMN THERMAL PRINTER 1K RA M LM318CH VAB UneocriTd 125 Thmsooh 3 gi FP"I": -}:
7496N 59 745158N 115 74LS192N .69 smcmsx SYM-1 24500 | 323K 495 [Mra1CH I v R E! 2
7497N 225 74S161N  2.85 74LS193N .99 POWERFUL 6502 8-81T MICROPROCE SSOR LMIZAN 48 [M741CN-8 28 OLNzoosAN  eaf 28PN
74100N 138 74S5162N  3.70 74L5194N  1.96 6-DIGIT HEX LED DISPLAY. SINGLE 5V QmsN A8 Tararcrigs i ) 40 PIN 3
74104N 84 74S163N 354 74LS196N .88 K POWER REQUIREMENT 8sURNOY
TA107AN 48 745168N  4.45 74LS197TN .88 [ OPTOELECTRONICS N /AN N\G  LOWES LPRICESTANY
;‘“03" ':5 o "gg ;:tszz-ztt‘)z 'g: CMOS L.E.D. LAMPS 1981 WHERE FOR THE HIGHEST
411 g 4 4
741!1: ! 2 ;:g:;;z 99 74L8241N .98 CD4001BE .19  CD4040BE .69 CD4108BE 1.69 | LED209 T-1 3 mm Red o9 IC QUALITY. AN UNBEATABLE
74116N  1.38 745181N 445 7aLS242N 98 | CD4002BE .19 CDA4Q41BE .99 CDA4S10BE .69 | ED211 T-13 mm Gremn 19 COMBINATION.
74120N 1.25 74S182N  2.45 74LS243N  1.09 CD4006BE .68 CD4042BE .56 CD4S11BE .64 LED212 T-13 mm Yeikmw 14 MASTER
74121N 54 745189N  7.50 74LS244N 136 | CD4007BE .20 CD4043BE .64 CD4512BE .78 | (ED220 T-1% 5 mm Rea "
74122N 52 745194N 236 74LS245N 1.65 | CD400BBE .68 CD4044BE .56 CD4514BE 1.68 | LED222 T-1% 5 mm Gren ‘24| Now. Two
74123N 48 7a45195N 1.85 74LS247N .76 | CD4009BE A4  CD4046BE .78 CD4S51SBE 1.54 | LED224 T-13: 5 mm Yeliow 16 FULL
74125N 52 74S201N  B.65 74LS24BN 1.20 | CD4010BE .44 CD4047BE .72 CD4S16BE .T9 DISPLAYS VOLUMES | The one and only complete
74126AN 52 745225N 645 74LS249N .99 | CD4011BE 19  CD4049BE 42 CD4519BE 52 | pnp3s? 375 Common Cathode 99 oF inteqrated circun data selecior
74128N 69 745240N 298 74LS25IN .96 “D4012BE .19  CD40S0BE .38 CD4520BE 69 | ENDSO0  500° Commor Cathode 99 PR&D#AC « 3200 pages of technical in-
T4IRN A5 745241N 298 74LS253N .56 | CDa013BE .32 CD40SIBE .79 CD4522BE 84 | pNpsg7 5007 Common Anode % tormation
74136N 52 74524aN 298 74LS25TN .69 | CD4014BE .56 CD4052BE .79 CD45268E 1.25 | pliare oip o Eght master selection guide:
74141N B4 745251N 145 74LS258N .59 | CD401SBE .56  CD40SIBE .79 CDA4S27BE 1.59 | 4 gy 16 segment alphanumens display |5 n o 50,000 1.C. devices hsted
74142N 290 74S253N  4.65 74LS250N  1.98 D4016BE .32 CDAOG0BE 1.19 CD4528BE .79 ISOLATORS (15,000 changes from the
74143N 3.44 74S257N 1.09 74LS260N .99 CD4017BE 59 CD4066BE .48 (CD4531BE .84 o4 Dual Opto Teolato. 1s0ov 18 1980 eaion
74144N 344 745258N  1.00 74LS266N 44 | CO4018BE .52  CD406BBE .24 CD4532BE 112 | A0, Q”ad(?lo Tsolator 1500V 3.95 ¢ New Deveiopmeni Syslems
7414SN 67 745260N 1.36 74LS273N 119 | CD4019BE .56 CD4069BE .19 CD4539BE .64 | oy ouel e S0Ro ooy i and Custom I.C. sections,
74147N 124 74527aN 19,95 74LS275N 495 | CD4020BE .74  CD4070BE .24 CD4S43BE 1.64 | oo 0 o0 80 (o0 1500V .54 o Four iree quartery updates
74148N 89 745275N  19.95 74LS279N 54 D4021BE .58  CD4071BE .24 GD45SIBE 2.89 | r\-/'s) o&o Coupler 1500V 84 REGULAR PRICE $82.50
74150N 144 745280N 245 74LS280N 198 D4022BE 84 CD4072BE .21 CDasssBE 58 | oonl! g0l LOun ooy e SPECIAL PRICI $75.00
7415IN 42 74S283N  3.65 74LS283N .89 -D4023BE .21 CD4073BE .28 CDA4556BE prnss Obto Isolator 1800V 85
MEN Bl i iean R ot w Sune B e 7 7
74 . 7405293 4025BE .24 40 ) 4
74:222 '.:g 3:23332 3?8 74LSS§gGN : CD4026BE 1.59  CD4078BE .28 CD4584BE .44 f SCR s and TRIAC B| Fet OP AMPS Y
T4157N 52 74S38IN 595 74LS299N 250 | CD4027BE .42  CD4081BE .19 CD4585BE .79 €060 paoovtozzo TLOB2CP Dual low power
74159N  1.64 745412N 298 74LS320N 2.75 { CD4028BE .54  CD40B2BE .19 CD4702BE 8.95 | TE44 % SCF\OGamp 30V 7O-92  TLOB4CN 245 Quad low power
74160N A8 74S471N  TAS 74LS321IN 395 | CD4029BE .75  CD408SBE .48  40097PC TC47 .42 SCR 0.6 amp 200V TO-92 TLOTICP .56 Low noise
74161AN 69 745472N  9.65 74LS322N 4.95 | CD4030BE 42  CD4086BE Ae 40098PC .99 | TC11eB 97 SCR 8amp200VTO-220 TLO72CP 1.09 Dual low noise
74162N S9 745474N  9.65 74LS323N 495 | CD4033BE 1.67  CD4093BE 40161PC 125 | TE1160 99 SCR BampanOVT0-220 TLO74CN 2.25 Quad low noise
74163AN 63 745476N 845 74LS324N 2.50 | CD4034BE 244  CD4099BE 175 40174PC 125 | TIC1268 109 SCR 12amp200VT0-220 TLOBICP 44 J-Fet input
74164N .63 T 7aLS348N 2565 i\"DAoasaE 78 CD4104BE 2.36 40175PC ,y TEC126D 1.98  SCR 12amp4ad0/70-220 TL0B2CP .88  Dual J-Fel input
74165N 63 T4LSOON .17 74LSIS2N 135 TIC216B 99 Trac 6amp200VTO-220 TLOB4CN 1.69 Quad J-Fet input
74166N .72 74LSOIN A7 74LS353N 1.65 ( SUPER SPECIAL \ TIC2160 99 Trhac 6amp4d0VTO-220 TLO94CN 3.65 Quad J-Fel input .
74170N 198 74LS02N 22 T4LSIE2N 9.95 s TIC226D 109 Tnac 8amp4dOVTO-220 TL495CN 545 Swilching voltregulator 25m
78172N 587 74LS03N .22 74LSIGSN 68 VOLTAGE REGULATOR IC2360 139  Triac 12ampad0vT0-220 TL49TACN 3.65 Swirching voliregulator500mA
74173N 79 74U50aN 24 74LS366N .68 | BOOKC senes(TO-3) 1 amp TIC246D 145  Tnac 16 amp4d0V TO-220
74174N 65 74USOSN 24 74US367N ya | 7800UC senes (TO:220) 1 amp 64 | 112630 225 Tnac 25 amp4d0VTO-220
75175N .59 75LS0BN 19 74LS368N 72 | 78MOOUC senes (TO-220) % amp 36 ) ow1sgs 89 SCR 1amp SOVTO-S
74176N 79 750S00N 24 74LS37IN 138 [ 7300KC senes gg'gizs)a‘"‘pmp 25 NZii6a01 1.5 SGA 16amp 10V 10220 A
74178N 195 74LS1ON .19 74LS374N 138 e ok
74179N 115 74US1IN 28 74US375N 198 | 7IMOOUC seres (TO-220) %4 amp b3 AN TRANSISTORS N
e s R e T R N Avaiabe n5.6.8 1215 16, 20 wons_ SIGNAL POWER  T0-92 SMALL SIGNAL
74182N 48 74LS13N .25 74LS3TEN 1.19 .
74184N 295 74LS14N A2 74LS379N 119 (PLASTIC POWER TRANSISTORS\ 2MOMA 120 2N3055 6 2NI02 099 ZNeO2 079 NSTIO .12 MPSAIS .12
74185N 295 74LS20N 18 74LS390N 138 ] TIP29a 37 N697 29 2N3440 56 2N3704.099 2Nea03 079 2NSTTY 13 MPSAeZ 16
74190N 69 74LS2IN .18 74LS333N  1.25 | TiP29B 38 TanC 59 TlP'?S 72 2N706 29 2N37711.29 2NJ706.099 2N4410 .15 PNZZo3AINS - MnSASE o
74191N 76 74LS26N 39 74LS395N  1.35 | TIP29C 39 TIPa2A 57 TIP126 77 | 2n1613 29 2N37721.29 2Na710.098 2NS0B7 12 [RSEECU Ll e
74192N 69 74LS27N 29 74LSaa7N 37 | TIP30A 39 TIPa2B 59 TIPI127 84 | oni711 29 2N3773 189 2NI0s pse ZNS088 12 MPSA70
74193N 88 7aLS3ON .18 74LS490N 189 | TIP30B 42 TIPa2C 64 TIP140 144 : - ONS172 12 PN290TA.089  MPSA92 .14
73194N 88 74LS32N 36 74LS630N 85.00 | TIP30C 42 TIPHIC 54  TIP1a1 1,64 | 2N1893 .29 2N6133 .56 2NI06 .069 nsoon 14 PN3SES 12 MPSA93 .12
74195N A48 74LS37N .32 74LS669N 1.19 | TIPI1A 3 TP 57 TIP142 196 | 2M2222A 19 2N64891.25 2NI907 099 2NS221 .14 PN3SET 12
74196N 78 74LS38N .32 74LS670N 236 | TP31B 2 TPn2 64 TIP1a5 184 | 2M2369A 22 2N65454.75 2N4123 075 2N5223 14 PN42a9 12
74197N 78 74LS42N .44 TIP31C 45 TIP11S 55 TIP146 198 | 5ao0as 24 2N4124 075 2NS226 14 PNS138 099
74198N 1.56 74LS47N 88 TIP32A 42 TIP116 .59 TIP147 225 | o0 o005a L9 2N4126 075 2N5227 14 MpSAQs 12
7A199N 156 74LS4BN 99 TIP328 45 TIPN7 64 TIP2955 .83 2N5401 15 and
74221N 68 74LSSIN .21 TiP32C 48 TIP120 64 TIP3055 70 | 2M2907A 19 2N4126 075 Zngsso 12
J\TPi1A 55 TIP121 68 FT3055 59 \amosa 29 2N4401 079 onBss1 14 MPSAI3 2

MAIL ORDERS SHOULD BE SENT TO:

U.S.A. P.O. Box 1035 Framingham, Massachusetts 01701
Telephone Orders & Inquiries: (617) 879-0077

Montreal. Quebec. H4P 2KS, Canada

CANADA & FOREIGN 5651 Ferrier St

Foreign customers please remit payment on an international bank draft or §
international postal money order payable in U.S. dollars <
Prices are in U.S. dollars. Minimum Order: $10.00 ©
Add $3.00 to cover Postage & Handling VISA AND MASTER CARD ACCEPTED &)
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¥ RADIO-ELECTRONICS

Clock Modules

12vDC
AUTOMOTIVE/
INSTRUMENT
CLOCK
APPLICATIONS:
® In-dash autoclocks
® After-market auto/
RV cioc!
® Alrcraft-merine ciks.
* 12VDC o instru.
.

v

powaered instrumnts.
Features:Bright 0.3 green dimplay, Internal crystal time-
base. ¢ 0.5 sec./day sccur. Auto.display brightness control
logic. Diwlay color tilterabie to blue, bluegreen, green &
yellow. Complete — just add switches and lens.

MA1003 Module .............$16.95

MA 1023 .7" Low Cost Digital LED Clock Module

MA 1026 .7" Dig. LED Alarm Clock/Thermomater
A5036 .3" Low Cost Digital LED Clock/Timer

MA1002 .5 LED Display Dig. Clock & Xformer

8.95
18.85
6.95
9086

MICROPROCESSOR COMPONENTS

e IMAIWA SUPPORT DEVICES

7 National Semiconductor

RAM SALE

MM5290N-4 (Mxnlsmmne; . .$3.95 each
16K DYNAMIC RAM (250N
{8 CACH $79.55) (100 EACH $360.00/10¢)

MM5290J-2 (MKa116/upDase) . . $5.25 each
18K DYNAMIC RAM {150NS)
(8 EACH $38.95) (100 EACH $475.00/10t)

MM5298J-3A .............$3.25 each
BK DYNAMIC RAM (LOW HALF OF MM52901) 200NS
(8 EACH $23.95) (100 EACH $260.00/l0t)
MM2114.3 ...............$5.95¢each
4K STATIC RAM (300NS)

(8 EACH $43.96) (100 EACH $450.00/l0t)
MM2114L-3 ..............$6.25 each
4K STATIC RAM (LOW POWE R 300NS)

(8 EACH $44.96) (100 EACH $475.00/10t)

DATA ACQUISITION {CONTINUED)
[

Bourns Potentiometer
3/4 Watt Single Turn

EPROM Erasing Lamp

« Erases 2708, 2716, 17024, 5203Q, 5204Q, etc.
. Eum up to 4 chips within 20 ‘minutes.
of one inch.
Sooe ial o 'o.m lines oli static build-up.
= Built-in safety lock to prevent UV expomirs.
+ Compact — only 7-6/8" x 2.7/8" x 2"
+ Complete with hotding tray for 4 chips

UVS-11E............ $79.95

JOYSTICKS

JS-5K 5K Linear Teper Pots ..
JS- 100K 100K Linesr TaperPots . . . .. ... $4.
JVC40 40K (2) Video Controller incase . . . $5.95

. e o
6-Digit Clock Kit
onrlom 300 ht. comm. cath-
ode display
*Uses MM5314 clock chip
*Switches for hours, minutes
and hold modes
®Hrs. sasily viewsble to 20 ft.
*Simulated walinut case
*116 VAC operation
*12 or 24 hr. operation
eIncl. all components, case &
wall transformer
*Size: 6% x3 1/8" x 1%

JE701................$19.95

JE215 Adjustable
Dual Power Supply

General Description: The JE215 is a Dusl Power
Supplv with independent ld|umble pomm and nega-
tive output 9 tor each
of the supplies provides the user unlimited applications
for IC current voltage requirements. The supply can
also be used as a general all-purpose variable power
supply. FEATURES

DESIGNERS’ SERIES
Blank Desk-Top Electronic Enclosures

CONSTRUCTION:

N’:!h strongth epoxy molded
ploen in mochs brown

Shdmg rear/bottom panel for
and component ac
uwlnlny,
Top/bottom panels 080 thk
alum. Alodine type 1200
finish (gold tint color) for
best paint adhesion after
modification.
Vented top and bottom
panels for cooling efficiency.
s'sd construction provides
unlimited applications,

The “DTE” Blank Desk Top Ef

INSI0A am | ADcessccn A/D Converter (-Ch. MullL) 5.8 (TOP ADJUSTMENT)
oes2l2 S0 oy A | ADcBuCCH  b8nAMD Converte (K Mut) W%
oeazla Priorit t Control s | oacwmcn O/A Conv. Micro. Comp (6.00%) 1198 Vaiues: 50003 1K 2.5K 5K 10K
ol ®-Diractional Bus Driver A | OACHmCEn IS BADIA Cons taicra. Comp (0 898 500K SMeg
ol Clock Generator/Or iver 1% | DACIHLCN  8-BitD/A Converter (083 Lin) &8 25K150K) 00K1250KI500K]S
oee 80 Driver 10 | DACIZLCN BB D/A Convarter (0.I% Lin.) 5.8 .
o Svitem Controlier/Bus Driver 4% | DACIZZLEN  12811D/A Converter 00N Linl  4.9% INDIVIDUAL PRICING:
ores System Controler s% | comnin $-Channel Multiplexer ' 999 »
INSEM) l/yo Expander for 48 Serses "% AY-5-101) B BAUO VART LX) "‘, 50-99 ‘W LK up
NS0 Awynchronous Comm Clament W8 RAM'S A9 a7 .15 12
o Prog. Comm. 1/0 (USART] e m 61 Stat 1.
ez Prow. Interval Timar u® | azen) Oyoamic » GB174 ...... $1.95/lot
oFus Prog. Peripharat 110 (PP 2.8 | 2101 o) 20 Static 1% (25 proeces all 11 asst. values|
oeen! Prog DMA Contro ne | o 1@en 1o Iy q .
Oreze Prog. Interupt Control we | aie 100¢n 1 Stotec I To order: Specify 8ourns 3355 — (Value desired)
opPuzn Prog. CRY CM"':"' 5 ;: 20 Bus Static n
oeun Prog. Keyboara/Display Intertace 252 8410 Static MDS o
D Gaw o Arcene oe [ o s o |  ACand DC Wall Transformers
DFLRY Sysiem Timing Elament o | e s
Deuos B1-Ditectionat Recerver 1 | 21y ey
oer Oirectionsl Aeceiver 1 | 2y ey
DFam Durectional Aeceiver 1 | ln-loyn.mu o (houremerseal 48| ::"" LG
o4 K D 200 pomr smophas
6800/6800 SUPPORT DEVICES ROLETD R0 54 o sther Tvpe o0 AG &
Mo ey 0.9 | mmziers OBkl F ot ns new OC spplcation
MCHRCP MPU with Clock and RAM I..: S0 Bhnd Slotic e
12828 Stotic RAM am | mmsa 10421 Oy, Fully Decod »
MCai Parioheral In1er, A0t {MCE820) 1 | mnsmz ey Dvn'::: i - a| PartNo. Inpu Output Price
MCH» Priority Interrupt Controtier K% | Meesa0207 %=1 Dynamic am] AL 250 117V/60H: 12 VAC 250mA 3.95
MCOIDLE  aNad-Bit ROM s WX Oynamic 1500y sa] AC 500 117V/60H2 12 VAC 500mA $4.95
e ied Asynchronous Comm. Adapter &: (L0 T TRVY % Dyn, X0ns (lower wotmvezsesl 4n] AC1000 117V/60H2 12 VAC t smp 5.95
mcsnz Syncnionous Serial Dete Adspter  §% | UPDI/MKAR? 9K Dynamic K-pin o
ecass e oAt RO DL i || SR Bmees Tl AC1700 117V/80Hz 9 VAC 1.7 amp $8.95
fypverd 200008 Moa. 1298 | Taa el e DV 9200 117V/80Hz 9 VDC 200mA $3.25
MCHEBA  GuadbStete Bus. Trans (MCSTH) 2.5 PROMS/EPROMS DC 200 120v/sonz 9 VOC 500mA 8398/
MICROPROCESSOR CHIPS 1A M UV Eresabis PROM (1.
20 ROC)  CPU (MKIBON) (IMHI) ns | 7m ™ EPROM .9 N NE
ZIA (01} CPU (MK MION-) ($MHZ] " TMETH WX EPROM (4V, *SV, «12V| s
coru? c 1.8 | 216intenzn17T1 16k EPROM (Singie +3v) 10% 2R
a0 BH | TRIMeUBINTI 1K EPROM "nes -
TOMAOIADC £ 481 Sice (Cam Temp Groast 159 | 175 S EPROM (o (5imeie <51 e
MCSHG  MPU w/Clock (X Bytes Memory) L% | 5203 PRO .
INSIBNG  MPU- 8§80 (IMHI) wn | mnosum o hom (Open Cotiector) s
cPU Sl AMl 3% clet PROM ne
INSIONG  CPU (36 Bytes RAM) un S1e10 Biwoler PROM *n] DB25P D-Subministure Plug . . . . . . . $2.95
INSEON CPU— 64 Bytas RAM e PROM nw :
INSRAIN  CPU w/Batic MKrO £XS ROM'S g::?;ze g"’s"b"'"":;‘s"z';’s,;"‘" ----- $3.
oo cPy sl BT GRaractar Ganerator (Upper Casel 3.8 I ULk o poooooo
NS CPU- W Bt an | Ao Charscter Generator (Loner Corel 33| 22/44SE P.C. Edge (22/44 Pin) . . . . .
TMSMOIL  MPU— 180 an | aun Characier Generatar wu| UGES/U BNCPlug ... ...
SHIFT REGISTERS MMBZON ECD Q9 (L oy ‘%l UGBS/ BNCJsck . .....
e I oy o % [————NMOS READ ONLY MEMORIES UG175/u UHF Adapter .
e S 2lucme mmscmnesom  ual sozm T UME Panet Reco
i oo e e Ui | mCmesmop  1xsa1 Atome, Contron Char. Gon. 1330 :% ‘da: ::‘:9"' T
MM N8N Oy ' MICROPROCESSOR MANUALS UG260/U BNC Plu,
MMIOH  W0/312-Bit Dynamic ” User o) | edl) - LSt coepe oo
MMS0MN Octal 0B % | m.corim 1n] YG1084/U BNC Bulkhead Recp.
MSABN  Octs -Bit % | mxa0 300
70OV {MOIA} 1020 B in
Aun Ve .80 Shor on SPECIAL FUNCTION TRS-80
anv Dual 12- 298 | Dsomscn Ouel MOS Clock Driver BMZ) 1 " .
any $12-84 Dynamic n | oswacn Cual MO$ Clock Driver SMZ} 1
B e on | Ny ooy oo contr =21 16K Conversion Kit
anv Bt Statxc 1m | INSHSIN Communication Crip ne
»nav Oual 2681t Stat o | Mwsaern Miccoprocesior Rssl Tima Clock 0.8
AV Dusi 20681 St s | Mwesinn Microprocestor Compatiote Ciocw 11w  EXPand your 4K TRS-80 System to 16K.
BaN Quad 1084 Steti 2% | copen Microconteotier witn 4.0t RAM  sw|  Kit comes complete with:
uec Filo {Duat B) o and Direct LED Orive ‘ 8 oa. MM5290 (UPD416/4116) 16K Dyn. Rams (*NS)
COPUMRMN MICrOCOntroner with é-Digit RAM e for C
—_———DATA Acou.s.nou comm £ Orect LED Drive w/N Buss int TRS 16K2 $39
AFKOICN  Unwarssl Active Fo sy | come 2509 VAC Fiuot Drivet (20w phe } 123 . SIBONS .. ...ooennn. . .95
CPEIY) Wl e TELEPHONE /KEYBOARD CHIPS
A cyi Soinans owlad e B8 [avanm s Button Tewonane ouer . ] TRS-16K4 *260Ns ................ $29.95
ererili ot Sloes e T e
LMIBZ  Temperature Transaucer Vag [ Ayame SR 5 JE610 ASC i
LF XN JFET input Ob Amo e [ Loy evnosrd Encoaes (h hers) 3
LF nen Sampie & Hola AmDIiTiers am | Kevnona Enconer 1 nert . .
Lmmn Termp Como Prec Ret {3oam/Ch 4% ==
ADCHILGN 3-8t A/D Convertar (} LSB) I3 el e e e Ta E nCOded Key boa l'd Klt
DACHNLCN -84 D/A Canverter {0 W% Lin.} 06 || vy /144 Koy Sarial Keyboard Encoder 898

The JEG10 ASCIl Keybosrd Kit can be interfaced into
most any computer system. The kit comes complete
with an industrial grade keyboard switch assembly
(8! s}, 1C's, socl . connector, slectronk compo-
nants and a double-sided printed wiring board. The
keyboard sssembly requires +SV @ 150mA and —12V
@® 10 mA for operation. tures: 60 keys ganerata the
126 characters, upper snd lower case ASCII set. Fully
buffered. Two user-define keys provided tor custom
spplications. Ceps lock for upper-case-cnly slpha charac-
ters. Utliizes a 2376 (40-pin) encoder read-only memory
s dirsctly compatble with TTL/DTL or
MOS logic arrays. Easy interf. g with 8 16-pin dip or
18-pin edge connector. Size: 3 x 14%"'W x B%"D

JE610/DTE'AK {as pictured above) . 3124.95
JEB10 Kit £omponants i caser--..$ 79.95
K62 s2-ey Kayboard (Keyboard onty) ... $ 34.95

DTE-AK (case only — 3x'Hx1"wxsn-D)$ 49.95

d to blend and complement

today’s modern computer equipment and can be used in both industrial and home. The
end pieces are precision molded with an internal slo1 (s}l around) to accept both top and
bottom panels. The panels are then fastened to %' thick tabs inside the end pieces to
provide maximum rigidity to the enclosure. For ease of equipment servicing, the rear/
bottom panel slides back on siotted tracks while the rest of the enclosure remains in-
tact. Different panel widths may be used while maintaining a common protile outline.
The molded end pieces can aiso be painted to match any panel color scheme.

pos. snd neg 1. 2VDC lo 15V0C.
L ¢ Power Output {sach supply).
e SVDC @ 500mA, 10VOC @ 760mA,
12V0C ® 500mA, and
15VDC @ 178mA.

a °* Two, 3 terminal . 1C regulators
rlosd protection.
r cooling

on'* indicator
¢ Printed Board Construction
® 120VAC input
® Size. 3 1/2"w x 5 1/16"L x 2°H

'JE215 Adj. Dual Power Supply Kit (as shown) . . $24.95

8 - 1

13

Enclosure Panel
Width PRICE
DTE-8 8.00" $29.95
DTE-11 10.65" $32.95
DTE-14 14.00” $34.95

JEGOO
Hexadecimal Encoder Kit

FULL 8-8IT
LATCHED QUTPUT
19-KEY KEYBOARD

The JE6GO X Kit wo
| digits p from key entries
to allow direct p for B-bit

or B-bit memory circuits. Three edditional keys are pro-
vided for user operations with one having a bistable

(Picture not shown but similar it construction to sbove)

JE200 Reg. Power Supply Kit (BVDC, 1emp) . . $t4.95
JE205 Adapter Brd. (to JE200) 25,29 & :12V. $12.95
JE210 Var. Pwr. Sply. Kit, 5-15VDC. to 1.5amp. $19.95

5/81

$10.00 Min. Order — U.S. Funds Only

Calif. Residents Add 6% Sales Tax

Postage — Add 5% plus $1 Insurance

s

ELECTRONICS

Spec Sheets — 264
Send 41¢ Postage for
FREE 1981 JAMECO CATALOG

PHONE
ORDERS
WELCOME
(415) 592-8097

MAIL ORDER ELECTRONICS — WORLDWIDE
1355 SHOREWAY ROAD, BELMONT, CA 84002

PRICES SUBJECT TO CHANGE

output The outputs are latched and monitored
with 9 LED readouts. Aiso Included Is a key entry strobe.
Features: Full B-bit lstched output for microproceseor
use, Three user-define keys with one being bistable
operation. Debounce circuit provided for all 19 keys.
9 LED resdouts to verify entries. Essy interfacing with

16-pin IC . Only +5VDC required
for operetion. Size: 3%"H x BX"'W x 8% "D
JEGOO/DTE'HK {as plctured above) . . . . 399-95
JEBOO Kit iC'8aras tmones (no caie) . .$59.95

K19 19Key Keyboard (Keyboara onty) . ... $14.95
DTE-HK (case onty — 3w rxsuwxsn-0) $44.95

CIRCLE 5 ON FREE INFORMATION CARD




* LITRONIX DISPLAY SALE

U X Part No. Function Price
‘ OL-4500 061P1 €MOS Precision Timer .8
SNMOON B 7400 SNMI%N .7 oL-As07 JMSEV/KIt*  Stopwatch Chip, XTL 2%
SNMIN .2 SNMISIN - .6 DL-4520A 7106CPL 3 Digit A/O (LCO Drive) 1%.9
k-] k- -» DL-4120A 7MEEV/KIts  IC, Clrcult Board, Disolay .95
k-] 3% ” nerceL 3% DYt A/D {LED Drive) 15.9
SNTA0IN : SNMMN : SNME2N : MULTI ONIT REFLECTOR ARRAYS FOR CLOCKS = NOTEV/Kit® 1T, c"“:,“’gb%‘”‘:«' o g_:
d 4 4 vonzgumt | rommane o NBCPL v Digit A/D LI 1s. HLD. .
5 » » cnan o L | et | e 1ICPL 3% Digit A/D LED Dis. HLD. 179
SNIWTN B | SNMIN 00 | shiumn 8 mermema | || ST s 10110R Low Battery Vit Indicator 22
i ' 3 TX81PG CMOS LED Stopwatch/Timar .
B » b+ ccwn v THBEV/KIt®  Stopwatch Chip, XTL 19.98
SNMION .3 | SNIIN @ | SN7AON LS TRCIPE Tone Generator 518
SNMIIN .2 | SNIEN 8 | SNMIRN A% » [ wal sl v | THRCEV/KIt* Tone Generator Chip, XTL 9.95
SNMRN % | SnHmN % | snanN 1@ €| e Casen B - TN Osctilator Gontrotler %0
SN741IN 40 SNMBN - LB SNIIMN - .9 = TIAEV/Kit® Freq. Counter Chip, XTL 1.10
snuun @ | sreon o shann 9 16 fecmmemn) wie 3] e TP Seven Decads Counter 1798
SNMMN d N B LECTOR ARRA 18 TNPA Clock Gensrator 3.9
SNMIIN .2 SNMRN &8 SNWITIN - .0 [ = Jccwm | rimooworamdas [ [® | | 70 | » n11PG 4 Func. CMOS Stopwatch CKT  13.98
ow B | ihen | snaee 9 e Lo e —— V™ Lbwrun Coumer CA T~ Do
- N 4 25 e - e — —— RICIH +DWit Freq, Counter C.A. 2.9
SNMIN ¥ SNMIEN K. SNMIRN .9 0 e[S 2 0 e o T2KDIP) 3-Digit Freq. Counter C.C. .95
k-l 3.0 20 o Jeac | oimeveiorngl e § 10} o) o 38 2 211 +Dlgit LED Up/Down Counter 1298
2 149 2.0 o [enum | vie sowor ne1v [0 [0 ] 10 | B s & Digit Univ. LED Drive 1o
] » i3 rz2ipL LD &w Olgit Up Counter DRI 11.5
i X ’ r2AIIL $-Digit Univ. Counter X
SNMON B | SNMIEN 1% | Shimn » :i' DISCRETE LEDS TZRAEV/Kits 3 Functian Counter Chip, XTL ne
F) E 72001E CMOS Bin Prog. Timer/Counter 4.
23 % 9 | xcsur 20 rea S8 | MVS0 .085"red 631 | XCUIR .1%red 541 | naa CMOS Divide-by-256 RC Timer 208
SNMAN .: SNTIDN .2 SNMIBN ﬁ XCS36G 200" green 4% :cmc ”g .:g rea 3% :gme -::_wu"-:w :g: 1201 JE cmo: :gg ::oo. I:mnv;goun:u :g
d o XCSE6Y 200 yellow 4 128 green | T801JE CMD! 09. Timar/Counter
SNMON 20 | SNIIBN @ | SNIIN .9 | xCssc 007 clear 481 | XCHBY 125" yetiow 4731 | XCllC 190 | ssioa CMOS 558 Timer (8 Bin) 1.6
SNIMIN 9 | SNMIRN . | SNMINN 1.8 XCRR 20t red 54l | XCS®R asvrea S | 76 1PD CMOS 556 Timer (14 pin) 22
e 8| Semn B | S L | RS Rivee. M| XSGRV AR Teiow i3 = e e oS on Ams Eor e sy 18
X K . 200 yeltow . ~Wowu. ' b X
110 t: l.: MV108 .10 red 31 XCSHC .108" clear 4731 RL-2 . .$.3900.0r 3/31.00 g::g:e gmg: $1.501Am%§':,:p, lmz ::
! (4 p Amp . ..
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2 hes @ | MANZ  sx7D.M.—vea 0 4% | pums C.C.—rea w13 | giicea Voit Ref/indicator 250
SNMSIN 20 | SNMISIN  .® | SNMSN 4 | MANI  C.C.—red a3 A | oow C.A.—1ed o 13 | gicea Voit Ref/indicator 250
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CPU's & RAM's
SUPPORT ... 294
41183 ars
CHIPS ane2 ers
n23 99
BOBOA 69 21024 %0
B0BSA 1295 MK4027 3 3%
AMD 2901 1295 MKA096 11 295
206 395 TMS4048-25— 650
a2 260  MS40SONL 395
ane 280 21011 245
2% 273 20784280 175
228 450 MMS270 348
8251 695 MKA008P 195
2% 6% W01 696
257 (AM9517) — 8:95
2804 S10 1795 .
8275 1696 ROM'’s
FO1791 U %
2708

AYS 1013

TR16028 3.9% e 2;2
T T SN2 2
ST1ee28 32 WSS 6

INTERFACE &312 35

& DRIVERS 2%

laga 90 AMS218C (X"

1489 1.10

augo g.so

8131 .50

8830 250 SHIFT

883 2.50

el 250 REGISTERS

ea7 2.00 MM1402 1.7

883 2.00 MM1403 s

87380 200 MM1404 -1.75
MMS013 -280
MM5016 280
MMS085 260
MMS068 250
MMS057 250
MM5068 250
MM5080 250

001 » W s son B racn 20
4002 n s 60 aon2 n ecre n
008 B » 91 7S 2cE) 30
007 21 wp B« U A A0
4008 B 40 228 01 ] 0
4009 45 wxm 2 a0 n ©
4010 # 0 90 4811 7 racw) ”
401 B Wz 8 asie 198 acist n
4012 ® w049 100 4518 198 40187 — iT8
013 3 ou ™ s 100 4c! 120
01 0 e %0 a1y 120 74C181 — 198
018 6 049 4 4820 0 74Cy 118
06 N A5 a5n1 2/ eC1e - 1%
0 T eont B0 74C00 7 mcn -1
«1 80 062 110 Yecm 21 M- 130
019 a am) 110 Jaco4 4 ec1?® - 120
020 70 eose n 30 2C197 - 130
a2 0 s 3 10 27 nc0l - B
022 100 en 38 2Cle - 120 140326 - 498
23 2 wn 2 7c2 E:d

a02¢ % a0r8 o ncw @

4028 » am »  cn ™

PRINTED CIRCUIT BOARD
4” x 6 DOUBLE SIDED
EPOXY BOARD 116" theck
$.60 ea, 6/62.60

/18" thick with 1110 spacing
4%" x 6%" ... ..

2N1307 PNP GE T " 40
INADAA ru 100
HEP GOO14 — PNPGE TO-) L.
TIP121 — NEN Si SWITCHING + %
TCHING POWER. 1%

MRF 8004 8 CB AF TRANSISTOR NPN .75
23772 NPN 0100
2NA908 PHP Si TO-3 $1.00
ZNS0B6 PNF Si O i)
137 NPN S s 5%
IN3D19 NPN S TO-3AF .80
2N1420 NPN i TO-6 .00
2NI787 NPN Si TO88 (3]
N2222 [ ) Tote st

? NPN Si an
BB AR08 -
2NI904 NN Si TO-T2 91,00
2N3906 PNP S TO.87 &81.00
IN5296 NPN S TO-220 "%
2N6100 PNP§ TO-220 5%
NPN 51 T0.3 "

TIP 318 NPN Si TO-220 -
TIP 328 PNP S TO-220 ¢ %
TIP MPNP S . 9%
TiP PNP $i U4 ‘™

YRANS!STON SPECIALS

SPECIALS

4116-3 RAM'S — 8/$24.00
16% ALL 74LS SERIES

LEADER OSCILLOSCOPES
WE CARRY A FULL LINE OF HIGH QUALITY,
LOW PRICED OSCILLOSCOPES WITH
A TWO YEAR WARRANTY.
COMPARE PRICE & FEATURES.
LBOS517 50 MHz D.T. CAL. DELAY
$1960.00
OSCILLOSCOPES

LBO-302 10MHz, D.7.. 3" Compact 790.00
LBOJOBS  20MMz D.T. ¥ Portable AC/DC  950.00
LBO-310A 4 MHz S,T. Ascur. Swoep 75.00
LBOSOTA  20MHz S.T.5° 610.00
LBOBORA  20MH2,D.7_ 8° 83500
LBOS1Y 10MHe §.T. 8 .420.00
LBO51) 10 MMz S.T. 1mV Sems. 495 00
LBOS14 W0 MHL DT ImV Sens. 64500
LBOSYSE 30 MMz D.T. Cal Detsynd Sweep 1 530 00
LBO 520 30 MHz D.7. wiDwisy Line 1.100.00

SPECIALS GOOD THRU MAY 1981

RIBBON CABLE
FLAT {COLOR CODED)
#30 WIRE
18 cond. - .40/ per foot

40 cond. - .75/ per foot
50 cond. - .90/ per oot

18.432 MHz
20 000 MHz

7400 a7 » & -120
7401 a7 nn ¥ jme- %
7402 MM A2 e B
7403 17 s 49  Ja166 — &
7404 M4 76~ A5 4166 — 105
406 - M4 a8 - A5 74167 — 135
7406 s 0 74170 160
7407 ¥ g~ 5 MITI- 10
7408 7 M- A2 M- B
7409 24 M- 160 TM™ - TS
7410 A7 M0 - 80 MIB- 7
7411 n a9 % MT- 75
7412 n % 0 4180 75
I3~ 42 483 0 78 - 190
7414 90 T4 - 80 74190 - 120
7416 n kB - M M- 12X
M- ;M- e TAR- 79
7420 17 M0T- B MK M
Tz ¥ N~ B M- 8
M6~ B MR- B W% &
7427 » mn a2 7419 Ll
AN - A7 MM/ A TS - 8
TR - 21 TN - A5 T4 - %
AV - 27 aMs - 75 T4R% -22%
743 n Mme-i ;g g
7440 17 74150 — 1.0 74368 s
7441 m 415 ® 5090 150
7442 S0 M8~ 8 o
TS 0 TSI 100 ol goo
7448 OB 5 e g
7447 ™ M- 8 grg . 1y

% TM80- 8 g 0

17 TMet- 80 g - m

TTL IC SERIES

FULL WAVE BRIDGE

600 |

DATEL'S DAC-0BEQ
8bit DAC — $7.96

MINIATURE MULTITURN TRIM POTS

100, 5K. 10K, 20K, 250K, $.75 each .. .3/2.00

NO. 30 WIRE WRAP WIRE SINGLE STRAND
100 L

SO n 74574 o MG158 125
74502 » FAS8E @© TASHL 1.0
o B AR Sx s ALCO MIMATURE TOGGLE SWITCHES
nss: - ;glg :,;3 ;:g:" :'ﬁ‘; MTA 108 SPOT. 1.08
a o 1 ;
b S T R :::xg;‘gvcsmm :::
W W e e e & MSD 206 P-DPDT CENTER OFF LEVERSWITCH __ $1 86
= i o=An B R
MSK A0 SIS 12 MSIe 1K SCR’s TRIAC's
7 WATT LD 66 LASER 154 [8A |34 (1104 | PAV| 1A |04 284
DIODE IR $8.96 00| 4| &0[140] 00| 4] {155
1
26 watt Intra Red Puise (SG 2006 equiv.) | 20| 70| 0 190,900 200] 84[1.30[2.10
F s (8 400120 (1 40]260]12.00 400 [1.30[1.90]3.10
shestincluded) ¢2595 | 50 180 (3.60[15.00 000 [2.00 [2.76| 4.30
FP 100 PHOTO TRANS .50
2N3820 P FET ¢ A5 | gep, vELLOW, mzenonmnsn LARGELED's 2° 6/$1.00
2N 5467 N FET s 45 RED/GREEN BIPOLAR LED' ’ .55
2N2646 UJT. s A5 | MLEDR2 A LED $.75
ER 900 TRIGGER DIODES 491,00 “Rm;ao:?g'romn&‘noa '
PROG. UJT - L) SOLAT
2602812000 ¢ 85 | soprossoiaton s 80
Y WATT ZENERS: 3.3.4.7,6.1,56.68,82.91.10,
TTL REED RELAY — SPST 6V 20me $1.00 12,1618, or 22V 6/41.00

CLOCK CHIPS
MMS5387AA 6.95
MM5314 $4.75
MME316. . $4.96

TANTALUM CAPACITORS

22UF35V 5/41.00 10UF 10V
A7UF35V 581.00 22UF 10V
B8UF 35V 5/81.00  15UF 18V
YUF35V 68100  30UF 6V
22UF20V §$1.00  33UF 20V
33UF20V 4/31.00  47UF 20V
4TUFISY 555100 4000F 15v
6.8UFISV 3#1.00 450 F 15V
NKEN

AUDIO POWER AMPS
SIT010GI1OWATTS .. $ 750
Si1020 G 20 WATTS .. $11.00
Si 1030 G 30 WATTS .$13.50
Si 1050 G 50 WATTS .$25.00

200 PRV 1A LASCR 95
RS232

CONNECTORS
DB 25P male . . . .. $3.25
DB 25S female ... $4.25

SFC 3301 — 50 PRV 30A
FAST RECOVERY DIODE (36ns) ..$2.25
20KV 250MADIODE . . .. ... .. .. $1.90

PRV 1A
100 08

(3|
&

1000

IN4148(IN914) ..........
.1 or .01 uf 25V ceramic disc. caps.
16/$1.00, 100/$5.00

7 SEGMENT DISPLAYS

LF:
wan
wate

FSC 80244 digin DL-707C.A. 37 .75 REGULATORS

€.C. 8" display $6.95 DL747C.A, 6" $1.50 | Lmarr 8250  LMISG
FNDSO3C.C. .57.. $ .85 HP3400.8°CA.. .. $1.95 ot s J:oi:gzu::w‘ic;/suw
DL-704-37C.C.... § .85 HP3405.87CC.... $1.96 | jooctVh. we e ST

m
X7 6.12, o 1BV ‘l IO

OIP SOCKETS
BPIN 17 22PIN 30
PN 20 24PN 36
16PN 22 28PN A0
»

74081, Tas18
(SR e
L5 ¥
LSS
Mi820 4081 [
prv =it 7405974 —1.00
ALSY
g4 5175 _ 1 00
vy 248101 — 250
52 Tase s
s - 4 2451 1
745%0 - 3 »

3IBEEBATSRRABEBYLRLARS

4 %0 =
[a Rl Y B ™ -~
30 (M1 178 MICH - AC
» LM377 — 180 LMIBOR - 178
© OV ) LWIB10 — 220
0 LM [t 1
= LMY 1 CATSS — 178
- M) - 2R CAJDYS - 196
x LMSED . 8 CAJ4S — 85
» LMBSY 85 CATS - 180
L3 ) - CAJNO — 95
1.0 s08 (B3 CAINS - 9
18 57 110 CAIR - 2%
1. Lot % S00CC -~ 180
7 o = NEERsA - 10
i»

J20Mms $75
LAST412+- 12V A 8395

RATES

# RADIO-ELECTRONICS

POSTAGE ADD 10% FOR ORDERS UNDER $20.00
ADD 5% FOR ORDERS BETWEEN $20.00 AND #50.00
ADD 3% FOR ORDERS ABOVE $50.00

SOLID STATE SALES

P.O BOX 74D
SOMERVILLE, MASS. 02143

TEAMS:FOB CAMBRIDGE. MASS

MINIMUM MAL ORDER 06 00

SEND CHECK  SEND $25 FOR OUR CATALOG
OR MONEY ORDEA  MINIMUM TELEPHONE, FEATURING TRANSISTOAS &
C.00D. PURCHASE ORDER OR CHARGE #$20.00 AECTIFIERS

145 HAMPSHIRE
ST., CAMBRIDGE, MASS. 013

TEL. (617) 547 7053

WE SHIP OVER 95%

OF QUR ORDERS WITHIN
24 HOURS OF RECEIPT

TOLL FREE 1-800-343-5230
CIRCLE 32 ON FREE INFORMATION CARD

LOW COST PARTS

POTTER BRUMFIELD
* 14 pin slyle
¢ 3amp contacte
«24volid.e. or
120 volt s.c. COM
* Used but lully tested
$1.5C each
specity coil voliage
LARGE QUANTITIES AVAILABLE
SOCKETS FOR RELAY 50¢ each

12 RPM MOTOR

NEW SYNCHRON
TIMING MOTOR
1o vaCc 60 CY

32,00 ca

10 ron $17 .50

FLASHER LED
Litronix FRL.4403

ditfused red led with buill
inNashingunit 71 % packege

Pulse cale 3z . §v 20 ms
N —

COMPUTER GRADE

CAPACITORS NEW
1,700mfd

150 vDC $2, 00
21/2%0m X 4 34"
6,400mid

60 VDC  $2.50
13/8% . X4 1Ja*
11,500mfd 18 vDC$1,50
13/8%0m X 3 1/4% wion
22,000mtd 15 vDC $2. 50

RANSFORME

120 voit
primaries

3 YOLTS at 200 mA
6 YOLTS at 150 mA
12 V.C.T ot 500mA
18.5 V. ot 3 AMPS
30V.CT. at 3 AMPS

$1.25
$1.28
$2.50
$6.50
$5.50

2" o X 2 1/2%w1am
52,000mfd1s vDC $3, 00
2% X 4 12" wian

—_—
CLAMPS TO FIT CAPACITORS 50 aa.

FLAY LEVER HANDLE
INI TOGGLE
sPO.T
RATED 6 AMPS @ 125 v
V4« 40 BUSHING

$1.00 each

7-17vdc
S S.BUZZER

% STAR #CMB-12

« Fits dip socket
- + CMOS compativie
~ J\ + Max, current 14mA
+ Sound output 7008 @ 20 em
$1.25 each

10 tor $8.50
100 for §75 00

2/44 EDQE CONNECTOR
TIN SOLDERTAIL 156" .200™

LARGE QUANTITIES AVAILABLE
$1.3500ch 10for $12.50

1N5762 DIAC

SWITCH vOLT. 36v
mn. 34V
man 38V

4 for $1.00

[dual gate N-FET
d ISK4S5

VHEL RE. AP, mix
CMOS N-CHANNEL
for $2

SEND FOR FREE CATALOG!

LM 1889

TV. VIDEO
MODULATOR

$2.50

SUB MINI L.E.D.
—a—

079" x 098"
20mA at 175y

40 MFD 350 VOLTS

2% 1McH x Y INCH
2 for $1.80

10 for $1.00

200for $18.00
400 for $32.00
1000 for $70.00

ELECTREY MIKE
ELEMENT
sensl—ssos 23 0m
FEQ REBP 30 HI = 20 KHZ
CUT IMPI 2,2 K ONM (MAX)
SUPER SMALL SIZE
SIZE 6 s X 3 m LONG
MAX OP VOLT |
OPTIMUN VOLT?E 2 vOC
OMNI DIRECTIONAL .
LA

$5.00 eacn

16 voc

BI-POLAR L.ED.
aaam—

THREE COLOR IN ONE LED.
RED ON DC, GREEN OM
REVEASE DC. YELLOW ON
AC. 2 FOR_ $1.70

L.E.D.s @fg—

RED JUMBO DIFFUSED
10 for $1.50
GREEN JUMBO DIFFUSED
10 for $2.00
YELLOW JUMBO DIFFUSED

ELECTROLYICS
AXIAL CAPACITORS
o Av_

aooouFu 15VDC
8 long 1 1-1/18" diemeter o8
31 00ea 10/$9.00

10 for $2 00

2TERM. L-PAD

USED ON 100 WATT
SPEAKER
SYSTEMS
AS A TWEETER FADER
CONTROL
2 romn $1,50 sOnMww

10 ron $6, 00

SPRIMG LOADED TERM.

ONE RED ONE BLACK
QUICK CONNECT
TEAM,

IDEAL FOR SPEAKER SYSTEMS.

BLACK PHENOLIC BASE.
210r$1.00 10 ron $4, 00

DPDT 12vDC
ENCLOSED RELAY
10 AMP
CONTACTS
svail with
no can

KUK BERIES

S.P.D.T. cznrlu
MINI TOGGLE

STANDARD MINI TOGGLE
WITH SOLOER TEAMINAL
mATED
5 AMP 11SVAC
$1,15 EACH
10 FOR $10, 00

$3.00 EACH
10 ron $27,50
SOCKETS $1,00

SOK SLIDE POT

Knobs for Stige (7] 756 each
Pots 204 sach di

ALL ELECTRONICS CORP.

905 S. Vermont Ave, SENDFOROUR FREE CATALOG

Los Angeles. CA 30006
{213) 380-8000

———
Slore & Watehouse Maurs
9a L
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* Min Osder $10 00

* Ada $2 00
Shipping USA

+ Calit Res Adab

* Prompt Stwpping
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€ RADIO-ELECTRONICS

100W 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-
rec 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
* Input sensitivity: IV max.
+ Power supply: +40V @ 5 amp
TA-1000 KIT
$51.95
Power
transformer
$18.00 sach

REGULATED VARIABLE
D.C. POWER SUPPLY KIT

Uses UA723 1.C. and 2N3055 power transistor as
regutator. Qutput voltages can be adjusted from 0~30V
at an Internal resistance of less than 0.005 ohm; rippie
and noise less than 1 MV; with built on board LED and
audible overload indicator. Kit comes with P.C. board; all
electronic components, transformer; connectors; 2 panel
meters for voltage and amp; a professional look metal
cabinet and instructions.

Modcel TR-88A 0~M5V D.C. 3 amp

Model TR-888 0~30v D.C. 2 amp

$50.50 %,
per kit %

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 amptifier from —36dB ~ +3dB.
Comes with a well-designed silk screen printed plas-
tic panel and has a selector switch to atiow 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 board and front panel.

MARK YV 15 STEPS
LED POWER OUTPUT
INDICATOR KIT

All functions same as Mark |V but this is with heavy duty
aluminum front plate and case. Can be easily skt into the
front panel of your auto, truck or boat Operates on 12V DC

$41.50 EACH KIT

CUBO CLOCK CASES

All brand new top quality
plastic cases, originally de
signed for Cubo clocks. Case
comes with top and bottom
cover with a detachabie front
req filter for LED readouts
This can be used for many
| projects suchas LED CLOCK,
VUMETER. LIGHT BOX. FREQ
COUNTER, ETC
3 Attractive Colors
{white, lime green or orange)

BUY 3 FOR ONLY $2.50

TV GAME BOARD
PLAYS 4 GAMES: TENNIS; HOCKEY; HANDBALL
AND JAI-ALA!

All boards complete with all parts ready to play. Requires
6C size batteries and a small speaker for sound effects.
The boards were surplus from a famous game manufac-
turer. They will play on afl US standard black and white
or color TV sels.

Regular price for these games were $39.50 each

OUR PRICE ONLY $6.50 EACH

TENNIS JAILALAI

PART #57456

HANOBALL

HOCKEY

9} WHISTLE ACTIVATED
SWITCH BOARD

All boards are pre-assembled and tested. Your whistle to
its FET condenser microphone from a distance, as far as
30 feel away (sensitivity can be easily adjusted) will
lurn the switch on, then latched you whistle to it again
then it turns off. ideal for remote control toys, electrical
appliance such as lights, coffee pots, TV, Hi-Fi, radio or
other projects, Unit works on 9V D.C,

L MF Model 968
W $4.50 each

BATTERY POWERED

FLUORESCENT LANTERN

MODEL 888 R FEATURES

« Clrcuitry: designed for operation by high
efficlent, high power silicon transistor
which enable illumination maintain In a
standard level even the battery supply
drops to a certaln low voltage.

+ 9” 6W cool/daylight miniature fluores-
cent tube.

*+ 8 x 1.5V UM-1 (size D) dry cell battery.

- Easy sliding door for changing batteries

$10.50 EA Stainless reflector with wide angle in-

2 creasing lumination of the lantern,

MULTI-FINS HEAT SINK

Ideal for high power output
Holes predrilled for 1 to 3
transistor. Made of aluminum
with ten radiating fins.
A
\ 2 FOR $4.50
—— =

SUB MINI SIZE FET
CONDENSER MICROPHONE

Specification

Sensitivity: — 65dB + 3db

FEQ. Response: 50 Hz 8 KHz
Output Impedance: 1K ohm max.
Polar Pattern: Omni-directional
Power Supply: 1.5V 10V D.C.
Sound Pressure Level: Max. 120dB
EM4RP $2.50 ea. or 2 for $4.50

ENEW MARK 11
9 Steps 4 Colors

LED VU
Stereo level indicator kit with arc-shape display
panel!!t-This Mark ([l LEO 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 +50B. The Mark 1) 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. 1t is very easy to
connect to the amplifier. Just hook up with the
speaker output!
N KIT FORM $18.50

30W | 30W STEREO

HYBRID AMPLIFIER KIT
1t works in 12V DC as well! Kit includes 1 PC SANYO
STK-043 stereo power amp. 1C LM 1458 as pre amp,

channel) yet gives ouf|
less than 0.1% total har-
monic distortion between

$32.50 PER KIT 100Mz and 10KHz

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 bulit-in plastic tube type case; mike is
6%" long. With a standard FM radio, can be heard
anywhere on a one-acre lot; sound quality was
judged very good.

$16.50 m

SW AUDIO AMP KIT

2 LM 380 with Volume Control
- litiyg < Power Suply 6 18V DC
ONLY $6.00 EACH

2 WATT AUDIO AMP

Pre assembled units. All you need is to hook up the
speaker and the volume control. Supply voitage from 9~
t5Vv D.C. measures only 2 x 3%, making It good for
portable or discrete applications. Comes with hook up
data.

BUY 2 FOR
$4.99

TWO IN ONE PANEL METER
D.C. VOLTAGE
AND AMP IN ONE
D.C. voits reads 0-50
.~ D.C. Amp reads 0-3
Meter case made of black piastic

with a white scale plate and
glass window

#8T-680 $12.50 EACH

”

S 0.5” LED 3K}
ALARM CLOCK MODULE
ASSEMBLEO! NOT A KITI
Features: ® 4 digits 0.5" LED Displays ® 12 hours
real time format ® 24 hours alarm audio output
* 53 min. countdown timer ® t0 min. snooze control

- O ONLY $7.00 EACH
(3 SPECIAL TRANSFORMER
I2-0

FOR CLOCK
$2.50

CIRCLE 7 ON FREE INFORMATION CARD

FOR DECODER BUILDERS

Pre-Drilled PC Board

Tolriog Coils (Set of 4{

Multi Turn Trim-Pots tOK ohm
Trimmer Capacitor 6-35pF
MC1358 $ 2.50
MC1350 $ 2.00
MC1330 $ 350  LM340T-15
NES65

set antenna transformer. Please call for price.

LCD CLOCK MODULE!
+ 0.5” LCD 4 digits display » X'tal controlled cir-
cuits * D.C. powered (1.5V battery) - 12 hr. or 24 hr.
display - 24 hr. alarm set - 60 min. countdown timer
- On board dual back-up lights * Dual time zone dis-

play * Stop watch function,

NIC1200 (12 hr) ON SALE
NfC2400 (24 hr) $16.99 EACH

SANYO UHF

VARACTOR TUNER

For UHF CH 14 ~83
Tuning voltage + 1V ~+ 28V/D.C. Input impedance 75
OHM.LF_ band width 7~16 MHZ. Noise figure 11.5 dB
MAX. Slze 2%" x 1%" x %". Supply voltage 15V D.C.
Sound I.F. = 58.0 MHZ. Video |.F. = 62.5 MHZ

All units are brand new
from Sanyo.

MODEL 115-B-405A
$35.00 EACH




FLUORESCENT LIGHT

DRIVER KIT
12v OC 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-
With Case Only nic parts and PC Board, light
$6.50 Per Kit tube not included!

SUPER FM WIRELESS
MIC KIT — MARK IlI
This new designed circuit uses high
FEQ. FET transistors with 2 stages
pre amp. Transmits FM Range (88-
120 MHz) up to 2 blocks away and
with the ultra sensitive ¢

BATTERIES

PK/$10.00 NICKEL CADMIUM
2 PKS/$19.00 BATTERY

; PACK
ILLUSTRATED
LESS COVER *Lwl ‘D’ SIZE

Output: 3.6 Valts @ 3.0 Amp/Hour. Consists of three each
1.2 volt *'D*" size Nickel Cadmium Cells stacked and plastic
fitm encapsulated. Tabs are provided at each end for elec-
trical connections. The individual cells can be cut apart if
Jesired. Ratec recharge rate is 30 mA, 1418 hours. Size
I'I." dia. x 7 long. New. Shpg. Wt each pack, 1 Ib.

9V RECHARGEABLE
Ni-CD BATTERY
a%[()jlalce all 006P type 9V battery
el

BRAND NEW $4.50 EACH

microphone that comes with the iul

allows you to pick up any sound

within 15 ft. away! Kit includes all

FMC-105  electronic parts, 0SC coils. and P.C
$11.50 PER XIT Board. Power supply 9V D.C

PRESS-A-LIGHT SELF

GENFRATED FLASHLIGHT
EXCLUSIVE'! $3.95 ea  Never worry about battery,
Model F-179  because it has none! Easy

9 to carry In pocket and handy
to use. Ideal for emergency

~ light. It generates its own
electricity by squeezing grip

lever. Put one in your car,

boat, camper or home. You

may need it some time!

NI-CD BATTERY SALE

12V Pack 450 MZ/HR Size 3" x 1" x 2"
$2.00 PER PACK
4 AA Pack 450 MA/HR
$1.50 PER PACK
All above batteries are used but late date
code and we quarantee to take back all bad ores for exchange

ELECTRONIC DUAL
SPEAKER PROTECTOR

Cut oft when circult is shorted
of over load to protect your
amplifier as well as your
& speakers. A must for OCL
circuits
KIT FORM
$8.75 EA.

GELCELL6V9AMP/HR
SEALED LEAD ACID
RECHARGEABLE
BATTERY

Sealed construction permits this battery

1o be operated in any position. Recharge

rate 2.15 ampmax. for 14- 16 hours. All

% brand new. Limited quantities. Size of
> battery 4%" x 2% x 5%

$16.50 sach

“FISHER’” 30 WATT
STEREO AMP
MAIN AMP (15W x 2)

Kit Includes 2 pcs. Fisher PA|

301 Hybrid IC all electronic parts

with PC Board. Power supply *

16V DC (not included). Power
Super Buy band with (KF 1% =+ 3dB). Volt-
Only $18.50 age gain 33dB. 20Hz - 20KHz.

SPACE WAR SOUND

GENERATOR BOARD
’/! Brand new preassembled module

= for a toy factory. The board gives
@ out 6 different seiectable space
sound with LED light effect. Sounds

include UFQ take-off, space gun blast, wave, and space
chime. 7 LED on the board will work with the sound
Requlires 9V battery to operate. Speaker nol Included.
SPECIAL $3.98 EACH SPEAKER $1.25 EACH

LE EZO
BEEP BUZZER

Unique surplus %" Dia. piezo ceramic
disc on circuit board gives a distinct
high freq. buzz. Unit contains an I.C., 2
caps, 6 resistors and is already preas-
sembled, Re?uues 9V battery to operate.
SPECIAL 2 2.99

2 BIT COUNTER, WARBLE
PULSE ALARM BOARD

This new assembly easily converts
to a counter, stop watch, warble
and pulse alarm generator by add-
ing a few components. We supply
the data and typical applications
Requires 9V battery to operate.
SPECIAL 2 FOR $1.99

ELECTRONIC PIN BALL

MACHINE
That sounds and plays like the
real thing. All units are brand
new but without the case Func-
tions of the game include double
fiipper control, kicker control, 1
4 players, 3 spezd ball control
tilt switch, automatic score, extra
bonus cave and many more. All
solid state with LED panel, no
moving parts. Requires 9V bat-
tery to operate. speaker not
ncluded.

A perfect gift for yourself or friends
SPECIAL $8.99 EACH
SPEAKER $1.25 EACH

_-'::.._i

_ ULTRASONIC
_14% SWITCH KIT

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

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, inslrumenl
and many others! $8.95 EACH

AUDIO OUTPUT dB METER

Meter made of clear plastic
with a silver white face plate
Scale reads from —20 +3dB
Meter also comes with an
internal dial light
MODEL. 6F-3

$6.50 EACH

ND ACTIVATED SWITCH

All parts completed on a PC Board
SCR will turn on relay, buzzer cr
trigger other circuit for 2 - 10 sec.
(adjustable). ldeal for use as door
alarm, sound controlled toys and

many olher Brmec!s Supply voltage
$1.75¢ea. 45V 2 lor $3.0Q

REGULATED DUAL

VOLTAGE SUPPLY KIT
+4 30V DC 800 MA adjustable, fully regulated
by Fairchild 78MG and 79MG voltage regulator I.C.

Kit includes all electro-

) - nic parts, filter capaci-
tors, 1.C., heat sinks
and P.C. board.

$12.50 PER KIT

S SPECIAL SALE
AA SIZE NI-CD % FOR $5.00
RECHARGEABLE BATTERIES

LIMITED QUANTITY AVAILABLE

SUB MINIATURE
TOGGLE SWITCH
6 AMP 125V A.C.

$1.20

SPOT
SPDT MOMENTARY $1.40
DPOT

DPDT MOMENTARY
DPDT (CENTER OFF)
3p0T
3PDT (CENTER OFF)
4PDT
4PDT (CENTER OFF)
POWER SUPPLY KIT
0-30V D.C. REGULATED
Uses UA723 and ZN3055 Power
TR output can be adjusted from
0-30V, 2 AMP. Complete with PC
board and all electronic parts
Transformer for Power Supply. 0-30 Power Supply
2 AMP 24V x 2 $8.50 $10.50 each

Unique cesign combines a jumbo red LED with an iC
flasher chip in one package. Operates directly from
5V-7V DC. No dropping resistor neded. Pulse rate
3Hz @ 5V 20mA

2 for $2.20 ———

BIPOLAR LED RED/GREEN
2 colors in one LED. green and red, changes color
when reverse voltage supplv, Amazing!

2 FOR $2.20

ELECTRONIC SWITCH KIT

CONDEWSER TYPE
Touch On Touch Off
uses 7473 1.C, and

12V relay
$5.50 each -‘.'

1 WATT AUDIO AMP/
All parts are pre-assembled on F
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 glves a

frequency response from OHz — 100KHz +0.5dB!

Added features like tone defeat and loudness control

let you tailor your own frequency supplies to eli-

minate power fluctuation!

Specifleations; + T.H.D. less than .005% - T.I.M

less than .005% - Frequency response: DC to 100KHz

+(.5dB * RIAA deviation: =0.2dB - S/N ratio: bet-

ter than 70dB - Sensitivity: Phono 2MV 47K/Aux.

IOOMV 100K * Qutput fevel: 1.3V + Max. output: 15V
+ Tone control; bass +10dB @ 50Hz/treble =10dB

@ 15Hz + Power supply: +24 D.C. @

Kit comes with regulated power suppy all you need

Is a 48V C.T. transformer @ 0.5

ONLY $44.50

X'tormer

$4.50 ea.

SOLID STATE
ELECTRONIC BUZZER

TS

Mini size 17 x %" x ¥”
Supply voltage 1.5V - 12V
|deal for Alarm or Tone Indicator

A, FORMULA INTERNATIONAL INC. o

711\\‘ uases i3

xico § Tanadal |

nimum Order weidants RO
‘ Phone Orders Accepied on Viia or MC ONLY, NO C.0.D./Store Mours 10-7 Mon. thru Sat.

vuo: CRENSHAW BLVD.,
HOME: (213) 973 |lll

CIRCLE 7 ON FREE INFORMATION CARD

Wm | Send $1.00
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BULLET ELECTRGNICS

P.0. BOX 401244R
GARLAND, TX. 75040
214 . 278-3553

Sound Effects Kit $18.50

acomplete kit that

Il the parts 10 build 8
programmable sound effects
generstor. Designed sround
the new Tezss tnsiruments
SN78477 Sound Chip. 1he
board provides banks of MINI
DIP  switches and pots to
program  the various com-
binations of the SLF Osciliator,
VCO. Noise. One Shot. and
Enveiope Controls A Quad Op
Amp IC (s used to’dmplement
an Adjustable Pulse Genera-
tor. Level Comparator and
Muliplex Oscillator for even
more versalility. The 3%” x §°
PC Board leatures a prototype
area allow for user added
circuitry. Easily programmed
to duplicate Explosions,
Phasor Gune, Sleam Traing, or
aimost an infinite number of
other sounds. The unit has a

n! Doomsday Alarm

If you have trouble sleeping and you would like
the rest of the neighborhood to share your mis-
ery then this little kit will be for you! There
is no way to accurately describe the unearthly
howls, screams and tones that come out of this
kit. Four separate tone oscillators are mixed
cancelled and stepped at a varying rate. 10 Watts
of crazy sounds. A great fun kit or a practical
burglar alarm. Complete with PC board and all
necessary components less speaker. For 6—-12

vDC. 9.95 ORDER DA-01

xiv

multipe of The

low price includes all parts,
assembly manual, programming charts. and detailed 76477 chip
specifications. It runs on a 9V battery {not included). On board
100MW amp will drive a small speaker directly, or the unit can be
connected 10 your sterec with incredible resuits! {Speaker not
[ ). 76477 is A separately for §3.15 each.

7 Watt Audio Amp Kit $5.95

SMALL, SINGLE HYBRIO IC AND COMPONENTS FIT ON A 2" 2 )" PC
BOARD (INCLUDED]. RUNS ON 12VOC GREAT FOR ANY PROJECT THAT
NEEOS AN INEXPENSIVE AMP. LESS THAN 3% THO @ 5 WATTS
COMPATIBLE WITH SE-01 SOUND KIT

AY3-8910 PROGRAMMABLE SOUND GENERATOR

The AY3-8910 is a 40 pin LSI chip with three oscillators, three
amplitude controls, programmable noise generator, three
mixers, an envelope generator, and three D/A converters that
are controlled by 8 BIT WORDS. No external pots or caps
required. This chip hooked to an 8 bit microprocessor chip or
Buss (B080. Z80, 6800 etc.) can be software controlled to
produce almost any sound. It will play three note chords, make
bangs, whistles, sirens, gunshots, explosions, bleets, whines.
or grunts. In addition, it has provisions to control its own
mamory chips with two 10 ports. The chip requires +5V @
75ma and a standard TTL clock oscillator. A truly incredible

circuit

$12.95 w/Basic Spec Sheet (4 pages
60 page manual with S-100 Interface instructions and
several programming examples, $3.00 extra

Overvoltage Protection Kit $6.95

Protect your expensive equipment from overvoitage
conditions. Every computer shouid have one! Works with any
tused DC power source from 10 to 20 volts up to 25 amps.

Super Value Power Transformer
Well made, open frame transformar with mounting ears. Bulid a
+5 and 112 supply with inexpe parts. Free sct ics of
several designs. Primary 117VAC. SEC #1 15VAC @ .5A SEC
#2 15 VAC @ 5A SEC #3 BVAC @ 2.5A ORDER:
SPECIAL BONUS:Ordar 2 BET-0008

Gat frea 723 voltage
ragulator ICI 3295 Eadh

The Greatest Breakthrough
In Electronic Music Ever!
The Doorbells
Super Music
Maker
REVISION 2
$24.95

(Basic Kit)
Does not inciude speaker
switches or 2708 ROM.

Music Boxes

Stora Dispiaye

Now you can play hundreds of songs using the Bullet Super
Music Msker. The unit features s single lactory
programmed microprocessor IC that comes with 20 pre-
programmed short tunes. By adding the additional PROMS
(2708's) the system can be expanded to play up to 1000
notes per PROM. Just think a compac! electronic
instrument that will play dozens, hundreds or even
thousands of selections of music. The kit comes with sl
slectronic components (less the PROM), and a drilled,
plated and screened PC Board which measures 4" x 4%
The 7 watt amplifier section is on the same PC board and
dnves an 8 ohm speaker (not included), from a whisper to
ear splitting volume. Since the unit works on 12 YOC or 12
VAC*, vehicie or portable operation Is possible. What do
you get for $24.957 Everything but a speaker, transformer,
case, switches, and PROM. Addilional 2708 albums
containing popular tunes are available for $15.00 each or
you can program your own PROMS using information
provided with the kit instructions. Lists of available PROM
albums are available on request. (Note: Unit plays
electronic music one note at a time, it is not possibie to play
chords or a melody with harmony simultaneously.)

+ Envelope control gives decay 10 notes.

* “Next tune” feature allows sequential playing of all songs.
* On board inverter aliows single voltage (+12) operation.

OPTIONAL ACCESSORIES
DIP Switches One 8 pos., One 5 pos. 2.00/8et
{Can be directly soidered to PC Bd. 10 access tunes)

Rotary S Two 5 position 2.50 /Set

MANY OTHER COMPONENTS AND KITS AVAILABLE
IN OUR COMPLETE CATALOG. CALL OR WRITE FOR
FREE CATALOG.

* NOCO.00
* SEND CHECX MLO. OR CMARGE CARD NO.
* PHONE ORDERS ACCEPTED ON VISA AND MASTERCHARGE ONLY.
» ADD 5% FOR SHIPPING
* TX. RES. ADD $% STATE SALES TAX
o ALL FOREIGN ORDERS ADD 30% FOR SHIPPING CHARGES.
U. 8 FUNDS ONLY.
(214) 278-3553

{For remole wiring to PC Bd. to access tunes)
Attractive Plastic Case 8.50

Walipiug Transtormer 3.00
{For operation on 117VAC house voltage)

74, 5158
74L 5160
74L5161
7415162
74L5163
74L5164
7415165
74L5170
7415174
74LS175
- 74LS190
7415193
74LS 195
7415196
74L 5221
7415240
7415241
7405243
7405244
7415245
74L5253
7415257
7415258
7415259
4LS279
7415283
74L5293
7415298

16X Memory Add-On

g SOy ADD - QW HiT
INCLUDES IS TAUC 10N

BREAAIAZBIRER S

PLE EXPANSION KIT

2708 1k
[

18 3§
FOR 0.
2718 2nx8

2716 2x 8
tripe ps

PRODUCTS

VISICALC
FOR: APgLE

ATARI
%1300

SN7440N
SN7442N
SN7443N
SN7445N
SN7451N
SN7454N
SN7474N
SN7475N
SN7482N
SN7492N
SN7493N
SNT7495N
SN7496N
SN74122N
SN74136N

SN74141IN
SN74151N
SN74153N
SN74154N
SN74155N
SN74157N
SN74160N
SN74161N
SNT74163N
SNT74164N
SN74165N
SN74174N
SNT4175N
SN74180N
SN74181 N

SN7402N
SN7404N
SN7408M
SNT410N
SN7412N
SN7413N
SNT7414N
SN7416N
SNT7417N
SN7423N
SN7425N
SNT7430N
SN7437N

No"Glitches”,Surges

RADIO-ELECTRONICS

g

1971 SOUTH STATE COLLEGE
ANAHEIM, CALIF. 92806
VISA MASTERCHARGE MINIMUM ORDER $10 00
e BT (714)9370637 Sope snnne
74

s v CAL RES ADO &/

7415366 Or Interference
74LS367

7415368

IT410 TRIAC
2114 2000

223855 5852288888
CBoERRERLERRRRAEZEE
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The unique
and valuable
components of the MicroAce

The MicroAce is not just another personal
computer. Quite apart from its exceptionally low
price, the MicroAce has two uniquely advanced
components: the powerful BASIC interpreter, and
the simple teach yourself BASIC manual.
The unique versatie BASIC Interpreter offers
remarkable programming advantages:
® Unique ‘one-touch’ key word entry: the
MicroAce eliminates a great deal of
tiresome typing. Key words (RUN, PRINT,
LIST, otc.) have their own single-key entry.

® Unique syntax check. Only lines with correct
syntax are accepted into programs. A cursor
identifies errors immediately. This prevents
entry of long and complicated programs with
faults only discovered when you try to run
them.

® Excellent string-handiing capability — takes up

to 26 string variables of any length. All strings

can undergo ali relational tests (e.g.

comparison). The MicroAce also has string

input to request a line of text when

necessary. Strings do not need to be

dimensioned.

Up to 26 single dimension arrays.

FOR/NEXT loops nested up 26.

Variable names of any length.

BASIC language also handles full Boolean

arithmetic, conditional expressions, etc.

Exceptionally powerful edit facilities, allows

modification of existing program lines,

® Randomise function, useful for games and
secret codes, as well as more serious
applications

® Timer under program control.

A Mic

® PEEK and POKE enable entry of machine code
instructions, USR causes jump to a user’s
machine language sub-routine,

® High-resolution graphics with 22 standard
graphic symbols.

® All characters printable in
program control.

® Lines of unlimited length.

reverse under

‘Excellent value’ indeed!

For just $149.00 (including handling charge) you
get everything you need to buid a personal
computer at home.., PCB, with IC sockets for all
ICs; case; leads for direct connection to a cassette
recorder and television (black and white or color);
everything!

Yet the MicroAce really is a complete, powerful,
full-facility computer, matching or surpassing other
personal computers at several times the price.

The MicroAce is programmed in BASIC, and you
can use it to do quite literally anything, from playing
chess to managing a business.

The MicroAce is pleasantly straightforward to
assemble, using a fine-tipped soldering iron. It
immediately proves what a good job you've done:
connect it to your TV ... link it to the mains adaptor

and you're ready to go.

Fewer chips, compact design,
volume production-more power
per Dollarl

The MicroAce owes its remarkable low price to its
remarkable design: the whole system is packed on
to fewer, newer, more powerful and advanced LSI
chips. A single SUPER ROM, for instance, contains
the BASIC interpreter, the character set, operating
system, and monitor. And the MicroAce 1K byte

Licenced by Sisclair Research Ltd.

rocompvu
for everyone at

- a new generation of

miniature computers

A COMPLETE COMPUTER

for $149.00 for 1K Kit
Post and Packing FREE
{Acd 6% Tax for Shipments inside California)

RAM (expandable to 2K on board) is roughly
equivalent to 4K bytes in a conventional computer
— typically storing 100 lines of BASIC. (Key words
occupy only a single byte.)

The display shows 32 characters by 24 lines.

And Benchmark tests show that the MicroAce is
faster than all other personal computers.

No other personal computer offers this unique
combination of high capability and low price.

The MicroAce teach-yourself
BASIC manual.

it the features of the BASIC Interpreter mean
little to you-don’t worry. They’re all explained in the
specially-written book free with every kit! The book
makes learning easy, exciting and enjoyable, and
represents a complete course in BASIC
programming-from first principles to compiex
programs. (Available separately-purchase price
refunded if you buy a MicroAce later.)
A hardware manual is also included with every kit.

The MicroAce Kit:
$149.00 with IK COMPLETE
$169.00 with 2K

Demand for the MicroAce is very high: use the
coupon to order today for the earliest possibie
delivery. All orders will be despatched in strict
rotation. If you are unsuccessful in constructing
your kit, we will repair it for a fee of $20.00, post and
packing FREE. Of course, you may return your
MicroAce as received within 14 days for a full
refund. We want you to be satisfied beyond all
doubt — and we have no doubt that you will be.

ter

Z80 A microprocessor Sockets for

chip, widely recognised TV, cassette

as the best ever made. recorder, contains...
power
supply. L4

Expansion
Connector

UHF TV
modulator L]

Your MicroAce kit

Printed circuit board, with
IC sockets for all ICs
Complete components set,
Including all ICs-all
manufactured by selected
world-leading suppliers.

® New rugged keyboard,

JOIN THE REVOLUTION - DON'T GET LEFT

BEHIND - ORDER YOUR MICRO ACE NOW!!

(__§ N N § BN B & N B B B N ]
Send Check, Money Order or quote your Credit Card No. to:
MicroAce 1348 East Edinger, Sama Ana, California, Zip Code 92705,
I or phone (714) 547 2526 quoting your Credit Card Number.

touch-sensitive, wipe-clean. l Quantity Description Unit Prce TOTAL Amex
[} - b se. B g 1 1 ] .
A E::g:gzup?:gs?;e | MicroAce Kit 1K | $149.00 Diners
4 . P Check
connection to domastic TV | MicroAce Kit 2K | $169.00 | Money Order
and cassette recorder. M ch
(Programs can be SAVEd l Manual $10.00 1 V.aster Ak
=% isa
and LOADed on to 2 1K Upgrade Kit | $29.00 |
portable cassette recorder.) I - —_— ‘ Card No.
® Mains adaptor of 600 mA Shipments inside Calitornla oy ap L
at 9vDC nominal —————  Exp. Date
unregulated. ’
® FREE course in BASIC Name._ — -
programming and user l
manual. Addt
City State Zip

CIRCLE 27 ON FREE INFORMATION CARD
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ADVANCED FIRST TO OFFER PRIME PRODUCTS TO THE HOBBYIST AT FAIR PRICES!
1. Proven Quallty Factory tested products only.
COMpU I ER 2. Guaranteed Satisfaction

Call For Special School Discounts

1981 CATALOG NOW AVAILABLE

Send $2.00 for your copy of the most complete catalog of computer products.
A must for the serious computer user.
MICROPROCESSORS
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FOR INTERNATIONAL ORDERS:

RADIO-ELECTRONICS
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7400

SN7400N
SNT40IN
SNT402N
SNT403N
SN7404N
SNT405N
SNT406N
SNT40TN
SN7408N
SNT409N
SN7410N
SNT4VIN
SN7412N
SN7413N
SN74vaN
SN7416N
SNIITN
SNTa20N
SNT421N
SN7422N
SNT423N
SNT425N
SN7426N
SN7a2TN
SN7429N
SN7430N
SN7432N
SN743TN
SN7438N
SN7430N
SN7440N
SN7841N
SN7442N
SN?7443N
SN7444N
SN7445N
SNT446N
SNT447TN
SNT448N
SN7450N
SNT4SIN
SN7453N
SN74SaN
SN7459N
SNT460N
SNT4TON
SNT3T2N
SNTAT3N
SNTATAN
SN7475N
SN7476N
SN74TON
SNT480N
SN748TN
SN7482N
SN7483N
SN7485N
SNT486N
SN7489N
SNT490N
SNT749IN
SNT492N
SN7493N
SN7494N
SN7495N
SNT496N
SN7497N
SNT4100N
SN74107N
SNT4109N
SNT4116N
SNT74121N
SNT4122N

SNT4123N
SNT4125N
SNT4126N
SN74128N
SN7a132N
SN74136M
SN7a139N
SN7414tN
SN7a142N
SN74143N
SN74144N
SN73145N
SN74147N
SN74148N
SN74150N
SN74151N
SN74152N
SN74153N
SN74154N
SNT4155N
SN7a156N
SN741STN
SNT2158N
SN74160N
SNT416IN
SN74162N
SNT4163N
SN74164N
SN72165N
SN74166N
SN78167N
SN74170N
SN7a172N
SN74173N
SN73174N
SN74175N
SN74176N
SNT417TN
SN74179N
SN74180N
SN?4181N
SN74182N
SN?4184N
SN73185N
SN74186N
SNT4188N
SN74190N
SNT4WIN
SNT4192N
SN74193N
SN74194N
SN74195N

SN74221N
SN74251N
SN7a273N
SN74279N
SN74283N
SNT4284N
SNT74285N
SN74290N
SN74298N
SNT4365N
SN74366N
SN7436TN
SN73368N
SNT74390N
SNT439IN
SNT4430N

CMOS

D400

STORE #1

CD4093
35
as
139
29
139
A9

RETAIL STORES OPEN MON-SAT

1310 8" E. Ecinger. Sants Ans CA 92705 Showrooms. Retail. W
STORE #2: 674 E) Caméno Real. Tustin, CA 92660
STORE #3. 542 W. Tiimble Road. San Jose. CA 95131 ¢ (408) 946-7010
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LMI0SE 99  MCIa89N 149
LMI0BAH 295  LMI49EN 89
L M3 79 LM1556N S
MIOICNA 35 LM
L M30AH 98 LM 3
M0 83 LM18SON
M306H 325 LMI1B8IN ;
M2111N

M2900N

LM340T-Xx-
M340M- XX

M)&\N

M3837 s 31607 1493
M386N “o 3 190N 5
M387N

M390N

NESSS 39

NESS6N 38 CA3600N
NES61T 1935 LM3I900N 59
NESE28 795 LM3I9OSN 149
NESBSN/M 125 LM3909N
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Speciahzing in Systems

NON-LINEAR SYSTEMS. INC. @

TOUCH*TEST 20

DIGITAL
MULTIMETER

$319.95

)

Digital .}lul(imc(cn
ST

e
™

» TECH
-\
ap.221 RP Prove H
AR :
4

/?f\ & Apple® |
. Apple® |
/

Appie |

ACP PRICE

Magem
6 D 1 erCanromes & Dos 33

DISK SYSTEM SPECIAL

Plus w/48K Supermod Video Modulator
Disk 1l w/Controller Inleger Based ROM Card.

glus 31250

$1995.00
34 M $189
) P 195
4 M & A Moguat 2995
%500 Cassene 549
5495
98 00
Soeec
+
Supertaiet

a Apple Il Opuon C: Same as

VISTA
COMPUTER
COMPANY

APPLE™
40 CHARACTER
TYPE-AHEAD BUFFER

MODEL 150

E & !

149

CEESESCONTINENTAL SPECIALTIES

Mocel LM-3 $0-channel Loge Mon 585
Mooei M- Logic Mond
Modsi LM-2 Logec Mo
MAZ-100 100 MMz Portatwe Frequency Counte

Mosei LP-1 Degital Lopec Prove
Wael LP-2 Economy Logic Prabe

Moser LP-3 Hign Speec Logxc Prode

Mesw LPX-| LogK Probe Ki

Moge! LTL-1.4TC-2 Logeal Anatysis Kils 2

00 Dphon A Plug: Disk I for Apple I,
- Silentype Thermal Printer $4785.00
@ To substitute 128K Appie It & p
$4395.00 96K Appie I¥ Acd $450.00
o ap 3 Upgrace suls 2% mose sirage 0 16 s
fwres mq-c D ealy Yo Agpee i format 365
oBIT ompeter, @ Mauntan Maoware Muse Hod Dest et
mouti L
. ) HI D » Cog * Captrose Revesaan K v prces vy
tertaced 0 e SOREC Crease G OPONS 310D oiers Reduced
. Oss Ry AdMaonas e Creckng
5K $%9 MOV MNP Venont e #0208 $14500
. * Paxy Revison KL Ados erecutwe and
AP caoavtes 10 Pasca evaronment 500
$40900 ® Mantn navexe Exorson chases 8 mom siots
P O AQpm MarOwae of software e tiDie
> InChudes. cowe SugDy A Saon
S8 D G e e - * Smant Term Agxae 80 + 24 Veso Cart #1900
. e o &S 4300
o poied ® Appw SdeniyDe WD Apw itemgent intprtace
% ad 354900

® Cantornis Micmproducts
VaCaic Keyomds Numbenc kaypec with space.
$08ce ESC - ad - hays for VIBCak compatr
ity $189 00

NEW APPLE

CTRERSTRIRE - &oowe 1 versan of Slar Hamers from
Atan an O M
070 s Mo A rend Lnes. 1099
3 unew t2a98

® NEW Carrnia Computer Sysiers APPLE Ciocn
v

$12495
® NEW 2.00 ST 1o APPLE CPM 22 & M BASIC

332
o st Smech § ings $2059

SOFTWARE

4 7hen Sae” - HrRes SmLGTON Of Aesim Gurthight
anc Seeet Srooeng Same auhor a5 Nase 1299

o o Posaw Pretagy 8095
6 “how 003 Towl U7 36495
7 BEW Accee 260 CPM Software Can or Prce

PLUG-tN CARD.

EXPANSION CHASSIS

% Proto CHps

H
3
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Proto Boards

14‘;@ vull)l‘ 1.§

R B8 Founm
SEMICONDUCTORS \
SPEAK Y v r ¥ 2

DIGITALKER

Speech Synthesis System

Tha DIGITAL KE R © 8 1088CH 1ynTness Tyitem
coneatng of muMios N<Channe MOS e

e e cosmgh Nieaten eCss

NG § DOCENMOS CONTORe:

. mmu mHaCIOn and emoRat of orgner

o A3 evat 1288 O ROW dvecry

® Commundcates wan ste acea
Oyname< ROMs.

* TTL comomi.oe

.o oatitee

DIGITALKER™ DT1000 Seit cortained
OB That - with just & sosaker nd &
pOwer Supply - CAN rettie oft eny desired

combinstion of 144 words ¢ 408 OO

DISITALKER™ DT 1080, Chip set for buiiding
DrgimIker IM1O yOUr Own evalugtion design

AR *°5%
P.O. Box 17329

(]
r-l \

A ATARI 800 & 400

Personal Computer System
ATARI 800 $825.00

\
{ ) ATARI 400 $449.00
ATARI 80C Includes: Computer Consote, BASIC Lang. Cartridge, BASIC
Language Programming Manual 800 Operators Manuat w/Notebook

16K RAM Module, Power Supply, TV
o Lowsnn

oo e G

Om e
Bgram fecos S
J Samenn 808 rvmgm
u - asasng Poxeases
- O on o Accaneg
ar s
o emos ™ Bases

Swllch Box

Bac fw ¥

soann PROCESSOR  AQY PRICE

BOARL 740 bas 0

[T

L
i NA

SINGLE BOARD COMPUTER SELECTION GUIDE

eaan PROCERSON  ACP PMICE  EACLOSUNE
SC-SBC 100 280 2 wa

§ 3 A 499
Casma s P

Irvine, Calif. 92713
Direct Order Lines: (714) 558-8813
(800) 854-8230 or (800) 854-8241

TEXAS INSTRUMENTS

99/4 PE RSONAL COMPUTER
My 1

8a Pou-.ﬂu ‘-lended Basic - A Bum-m

Now' Special T.V e

Adapier lets you use

your existing ~ V set

as acompulerhsplay

$499.00

Console onty

FOR
‘3w

CIRCLE 8 ON FREE INFORMATION CARD

Santa Ana, CA92705

R S\
INTELLIVISION 3
ACP LOW PAICE ® \ -
$259.95 -
GAME CARTRIDGES $28.95

aaSEMAL PORERBUC AT
ROWETTE

{NTERNATIONAL ORDERS
E. Edinger {/14) 9n.3-uc )4
TWX: 910-595-1565

1861 AV

-h
o
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TEGHNICIANS WHO USED TO BUY THE BIG NAMES
NOW BUY THE BIG NAME IN LOW PRICES

F
L 4

ERS 182 ; i0a 00 e 54- 5 vas 71520
ERS 164, .0 ne: cuvese . $1.80
ERS165..............%3.35
ERS180.............. %4.40
ERS195A ............ %2.00

EXACTY
REPLACEMENT
SEMICONDUCTORS

H

Smart technicians who want Exact Replacement Semicon-
ductors with prices that let them in on the profits are turning
to ERS. A new and comprehensive series of guaranteed qual-
ity semi’s directly distributed by MCM. ERS prices are lower
because MCM cuts out the expensive middieman, and most

ERS236.............. %230
ERS238..............%4.35
BRS 281 « s vennvpae sy *1:00
ERS703A ............ %135
ERSE 7120555 5as £58 urs 2520

parts list.

parts are sent right to you United Parcel within 24-hours of

your call on the foll-free hotline. And ERS quality is backed
by a replacement or money-back guarantee.

Let yourself in on the profits. Order ERS directly from MCM
today, or call and ask for our complete ERS replacement

Distributed directly by MCM. Calii Toll-Free Number for immediate UPS delivery.

1-800-543-4330 nalllclll

National Watts

A~
ELECTRONIC PARTS

CIRCLE 56 ON FREE INFORMATION CARD

1-800-762-4315

Ohio Watts

TRS-80 color computer complete 16K memory
conversion kit for 4K system $59.95, instructions
only $12.00. CULPEPER COMPUTER, 502-C
South East St, Culpeper, VA 22701

BOOST CB/HAM modulation/range. Free plans/
kits catalog. “SKIPPER", Box 130-F5, Paradise,
CA 95969

FREE KIT Catalog

FUNCTION GENERATOR KIT $59.95
Auto-Ranging Cap-meter kit $79.95

contain
TEST &
EXPERI

Phone 415-447-3433

Write or Phone for FREE CATALOG. Akt

EQUIP

Average 1 minute Saturday call is 21¢.

DAGE SCIENTIFIC tNSTRUMENTS

BOX 1054R LIVERMORE CA 94550

DECODE Morse and RTTY signais off the air with
new Morse-a-Word or RTTY reader. Morse key-
board aiso available. Kits or tactory wired. Send
for details. MICROCRAFT, Box 513R, Thiensville,
W1 53092 (414) 241-8144,

PCB as low as 15¢ sq-in. Free drilling. INTERNA-
TIONAL ENTERPRISE, 6452 Hazel Circle, Simi
Vailey, CA 93065

2716 EPROM $11 programmer, hardware soft-
ware plans. Send $9. CARTIER, 6844 Nashviile
Road, Lanham, MD 20801

HIGHLY

PROFITABLE ON E'MAN
ELECTRONIC FACTORY

Investment unnecessary. knowledge not re-
quired, sales handled by professionals. ideal
home business. Write today for facts'
Postcard will do. Barta-RE-M, Box 248,
Walnut Creek, CA 94597,

RADIO-ELECTRONICS

-b

PC boards, G-10 C-clad. Prototypes and produc-
tion runs. Full services. Quantity discounts upon
request. Free details. NADC ELECTRONICS,
P.O. Box 8836 Detroit, Mi 48224

TRS-80 color computer Morse code decoder pro-
gram cassette $15.00. FRANK LYMAN, 12 Reser-
voir St., Cambridge, MA 02138

FREE catalog IC's semis, parts. CORONET
ELECTRONICS, 649A Notre Dame W., Montreal,
Que, Canada H3C 1H8 US inquiries

EXPERIMENT with new SN76488 sound chip.
Console plans including pinout overlay $1.00.
HOLMES, 5451 Meadow Cir., Huntington Beach,
CA 92649.

SAVE 90%. Build your own minicomputer. Free
details. DIGATEK, 2723 W. Butler Dr., Suit E
Phoenix, AZ 85021

G.l. surplus test equipment. Top quality, low
prices. Free list. DISCOUNT PHOTO, 435 Bath
Street, Santa Barbara, CA 93101

s_()flt;state sump pump control, ends switch fail-
ure. Plans, $5.00. P.0. Box 519, Mentor, OH
44060

TELEPHONE bugged? Uncle listening? Don’t be
Watergated! Latest countermeasures $1.00. NE-
GEYE ENGINEERING, Pennsboro, WV 26415

BUILD Scopebox—aeight trace storage oscillo-
scope, for fraction of a month’s rent, display on
any TV. For the information and A.N. send $5.00
refundable toward purchase of parts. CONCORD
INSTRUMENTS, P.O.B. 1044, Melville, NY
11747

UNIQUE electronic plans: telephone memory
dialer, stores 32 numbers, $4.00. Negative ion

enerator, easy to build, $4.00. Buy both for

8.00 and we'll send a third set treel Plans
inciude detailed instructions and PC patterns.
Parts and kits available. For more information,
send SASE. COLLINS ELECTRONICS, Box 6424
San Bernardino, CA 92412

KILL- ob_no;ious loud TV commercials automati-
cally. Complete plans, $5.00. BRIDGES, 1248 N.
Denver, Tulsa, OK 74106

PALOMAR—pride—exclusive repair facility.
Factory trained technicians—all work guaran-
teed. PALOMAR/PRIDE ELECTRONICS, 1320
Grand, San Marcos, CA 92069 (714) 744-0720

AMBIENCE synthesizers and decoders, spatiai
expanders. Use with present sterec or use to
convert to quad. Complete plans $5.00. Kits and
wired boards available. EXODUS, 51 Plymouth
Rd., Maiden, MA 02148

TELEVISION alignment—in minutes—while ob-
serving revolutionary pattern on screen. Check
RF, IF, video, instantly! So simple and inexpen-
sive it's incredible. Complete plans $6.00. Free
details. EZ-LIGN, Box 2702R, Clearwater, FL
33517

SURVEILLANCE, inexpensive video camera and
junk TV. Schematics, sources, detailed instruc-
tions, $2.00. VIDEO WATCH, 4232 Carey, Fort
Worth, TX 76119

PRINTED circuit boards. Especially for the begin-
ner. Make them yourself. Proven simpiicity. COV-
AL, Dept RES, 20706 Kirby, Champaign, IL
61820

’El) )

ATV Reso h «wspeclalists in CCTY
—ap—5N)

and computer monitors!

Yideo monitors - color § B/W * TV carrnus,

km,mﬁplans ® Yideo-to-RF modul
Free catalog. Phone or write. (402) 91-311!

13-RE Broadway

Dakota City, NE. 68731

PROJECTION TV. . . . Convert your TV to pro-
ject 7 toot picture. Resuits equal to $2,500 pro-
Jector. Total cost less than $20.00. Plans & lens
$16.00. lllustrated information free. MACRO-
COMGI Washington Crossing, PA 18977

PRINTED circuit boards from sketch or artwork.
Kit projects. Free details. DANOCINTHS INC.,
Box 261, Westiand, MI 48185

MICROWAVE HORN ANTENNA KIT
High Gain & Directivity — Easy Assembly
Kit with Assembly Instructions $39.95°
Down Converter Board with Instructions  $1495
{with Antenna purchase only)

MICROTENNA ASSOCIATES
2335 South 2300 West. Salt Lake City, Utah 84119

Chech or MQ. only — Allow 24 Weeks Delivery (Cost includes shipping)

“Utab Residents Please Add 5% Sales Tax




rams2y  the first name in Counters !
9 DIGITS 600 MHz $129%

SPECIFICATIONS: WI RED

ilngc 20 Hz to 600 MHz

Sensitivity: Less than 10 MV w0 150 MHz

Less than 50 MV 1o 500 MHz

0.1 Hz (10 MHz range)

1.0 Hz (60 MHz range)

10.0 Hz (600 MHz range)

9 digits 0.4" LED

Standard-10.000 mHz, 1.0 ppm 20-40°C,
Optional Micro-power oven-0.1 ppm 20-40°C
8-15 VAC @ 250 ma

The CT-90 is the most versatile, feature packed counter available for less
than $300.00! Advanced design features includg three selectabie gats times,
nine digits, gate indicator and a unique display hold function which holds the
displayed count after the input signal is removed Alsq, a |0mHz TCXO time
base is used which enables easy zero beat calibration checks against WWYV.
Optionally; an Intemal nicad battery pack,external time base input and Micro-
power high stability crystal oven time base are available. The CT-90,
performance you can count on'

7 DIGITS 525 MHz $992

20 Hz to 525 MHz

Less than SO MV to 150 MHz
Less than 150 MV to 500 MHz
1.0 Hz (5 MHz range)

10.0 Hz (50 MHz range)

100.0 Hz (500 MHz range)

7 digits 0.4" LED

1.0 ppm TCXO 20-40°C

12 VAC @ 250 ma

CT 90w | yewwaranrs  3470.95 Resolution:
CT-90 K1t 90 day parts war
ram 109.93
AC-1 AC sdaprer 198
BRI Nicad pack $AC
Adapter/ Charger

OV-1, Mcro powes Oven
ume base

Esternal ume base nput

1298 D_ls play:

Time base:
4993
1493
Power.

WIRED

The CT-70 breahs the price barrier on lab quality frequency counters
Deluxe features such as three frequency ranges - each with pre- amplification,
dual selectable gate times, and gate activity indication make measurements a
snap. The wide frequency range enables you to accurately measure signals
from audio thru UHF with 1.0 ppm accuracy - that's .00019%! The CT-70 is
the answer to all your measurement needs, in the field, lab or ham shack

PRICES:

CT-70 wired, | year warranty
CT-70 Kit, 90 day parts was-
ranty

AC-1 AC adapter

BP-1 Nicad pack + AC
adapter/charger

Range:

Sensitivity: R99:93

- 84.95
Resolution: 3,95

Display. 12,95
Time base:
Power.

/&= 7 DIGITS 500 MHz $79%

WIRED

SPECIFICATIONS:

Range 1 MHz 10 500 MHz
Sensitivity:  Less than 25 MV
Resolutior 100 Hz (slow gate)
1.0 KHz (fast gate)
7 digits, 0.4" LED
2.0 ppm 20-40°C

5 VDC @ 200 ma

Here's a handy, general purpose counter that provides most counter
functions at an unbelievable price. The MIN}-100 doesn’t have the full
frequency range orinput impedance qualities found in higher price units, but
for basic RF signal measurements, it can't be beat’ Accurate measurements
can be made from 1 MHz all the way up to $00 MHz with excellent sensitivity
throughout the range, and the two gate times let you select the resolution
desired Add the nicad pack option and the MINI- 100 makes an ideal addition
to your tool box for “in-the field’ frequency checks and repairs.

MINI IC() wired, | year
warranty

MINI-100 Kit, 90 cay pan
warranty

AC-Z Ac adapter for MINI-
100

BP-Z Nicad pack and AC
adapter/charger

8 DIGITS 600 MHz $159%9

SPECIFICATIONS:
Range: 20 Hz 10 600 MHz The CT-50 is a versatile lab bench counter that will measure up to600 MHz

$79.95
59.95

Display:
Time base:

395
12.95

WIRED

Sensitivity:  Less than 25 mv to 150 MHz th 8 digit precision. And, one of its best features is the Receive Frequency
}'B”};::{"J 53;;"{:1630 MHz 5 gapier, which tums the CT-50 into a digital readout for any recelver. The
10.0 Hz (600 MHz ringe) adapter is easily programmed for any receiver and a simple connection to the
8 digits 0.4" LED receiver' s VFO is all that is required for use. Adding the receiver adapter in no

way limits the operation of the CT-50, the adapter can be conveniently

2.0 ppm 20-40°C
110 VAC or 12 VDC switched on or off. The CT-50, & counter that can work double-duty!

Resolution:

Display:
Time base:
Power.

CT-50 wired, | year warranty  $159.95
CT-50 Kit, 90 day parts
warranty

RA-1, receiver adapter kit
RA-1 wired and pre- program-
med (send copy of receiver
schematic)

119.95
14.95

29.95

a DIGITAL MULTIMETER $99=> ..o

The DM-700 offers professional quality performance at a hobbyist price.
Features include; 26 ditferent ranges and 5 functicns, all artanged in a
convendent, easy to use tormat. Measurements are displayed on a large 3}
digit, ¥ inch LED readout with automatic decimal placement, automatic
polarity, overrange indication and overload protection up to 1250 volts on all
ranges, making It virtually goof-proof! The DM-700 looks great, a handsome,
jet black, rugged ABS case with convenient retractable tilt bail makes it an

_PRICES:
DM-700 wired, | year warranty
DM-700 Kit, 90 day parts
warranty
AC-1, AC adaptor

$99.95 DC/AC

current
79.95

395 Input

Resistance

SPECIFICATIONS:
DC/AC volts 100uV w1 KV, 5 ranges

0.1uA t02.0 Amps, § ranges
0.1 ohms to 20 Megohms, 6 ranges

BP-3, Nicad pack +AC
adapter/charger
MP-1, Probe kit

Accuracy.
Power.

19.95
295

ideal addition to any shop

10 Megohms, DC/AC volts
10.196 basic DC volts
4°'C cells

ACCESSORIES

Telescopic whip antenna- BNC plug.
High impedance probe, light loading
Low pass probe, for audio measurements
Direct probe. general purpose usage

Tilt bail, for CT 70, 90, MINI-100

AUDIO SCALER

For high lution audio meas
UPin frequency.

® Great for PL tones

® Multiplies by 10 or 100

COUNTER PREAMP

15.95| For measuring extremely weak signals from 10 to 1,000
15. ;5 MH:z. Small size. powered by plug transformer-included.
12951 o Flat 25 db gain

3951 o BNC Connectors

® 0.01 Hz resolution’ Colo.r burst calihnli.on unit, calibrates counter ® Great for sniffing RF with pick-up loop
$29.95 Kit _ $39.95 Wired against color TV signal.... $34.95 Kit  $44.95 Wired
P sy 2l i, SR A e i st S
2575 BAIRD RD. « PENFIELD, NY 14526 PIONE ORDERS RERETE TS 2
CIRCLE 8 ON FREE INFORMATION CARD 105



INTERNATIONAL ELECTRONICS UNLIMITED

.
T R OREONSISOp SOCKETS — iom reomis sousun e CERAMIC CAPACITORS DIBCRETGLED'S g
15% OFF ON $50.00 ¢ | Jweo Leo )
7200 S.A8 7368 .30 74155 .50 8 pl ° 1 o0 lot 22p; 569; }gg"; §§8"$ 001uf ‘3‘,"1“' '828“, 20"dia, atffused

. . " - . 1 u . u i -

7001 I8 7465 .30 78156 .64 Ao 2B 08 pkcloptee soff 27p( G8ef| \sOotl 9080 O0IE. RIE e Red, Clear or White 10/$1.00 25/$2.25 100/$8.00
Ja02 18 1470 49 14150 .60 14 pin .26 .21 pk-10 .19 7pf  33pf 82pf 180pf 470pf . v Green or Yellow 7/81.00 25/81.25 100/$10.35
700 18 1412 32 14188 7% llg v:n gg .gz pk-:}o .20 :o;;f 43% ’IOOM 220pf 600;)!‘ ;003." .022uf sus,].gnw 1£p

7404 .20 7474 .18 14160 .70 pin . .28 pk-8 .26 pf - .050u W “dia, diffused

7405 .25 74715 .49 a6l .19 24 pin .48 .45 pk-3 .38 Total EA. PK-10 PK-100 EA. PK-10 PK-1C0 Red or Clear 10/$1.00 25/82.25 100/$8.00
;406 .;o ;5,',3 .49 74162 .85 28 pin .65 .60 pk-3 .55 1-1000 $.20 $ .95 6.50 .25 1.25 9.0C Green or Yellow 7/51.00 25/53.25 100/$10 .44
40t .20 74 L35 74163 .S 40 pin .75 .70 pk-2 .63 1000~ 20 .85 6.00 .2 1.0 8.0C 3

7804 .27 7482 .25 74164 .85 : LED MOUNTING CLIP & RING

7309 .27 7483 .85 14166 .85 CERAMIC CAPACITOR KIT FOR .20" - JUMBO LED

;:n .;s ;:g: .50 ;mn 1.50 “ CK-c2 Sea. of the above values $1).50 10/$ 1.25

.29 .42 4173 1,25 s - o /8
YA:G 30 189 175 74173 108 :‘:;:"‘.’“‘::r“l’é'l’;:.'“' @ i CK-c3 10ea. of the above values 20.50 25"3.2.75
M0 T e dais e & ﬁ““ 100/$ 7.00
420 .20 491 .64 74176 10 A P o 1 2
T L e OLYESTER runp:t_u;scl;&n?oo 100V wE b0 PRo100 LED DISPLAYS
3y R Far s sam . 0luf 515 95 650 .03%f $.20 1.00 10,00 A" QRANGE LED OISPLAY  $1.1%e
7430 .25 7495 3 74182 b WV ISmA : 1S 4.9 VOC (OPER. V) .0015uf .15 .95 7.50 .047uf .20 1.15 10 50 7 segment RHD 10/$7.95
7432 .20 729 .35 74189 .50 31.25ea .0022uf 15 .95 7.50 .068uf .25 1.30 12.00 MAN461D - common anode 25/%17.50
7437 .20 73105 .48 74190 1.15 10-24  1.00ea .0033uf 15 .95 7.50 .luf .30 1.75  13.50 MANG640 - common cathode 100/ 365 .00
7438 .18 74107 .35 74191 1.15 25- 90, 0047uf .15 .95  7.50 .15uf 3% 2.25 14.00
18 e ls i) e Bz e e ‘0068uf 15 .95  7.50 .22uf .40 2.55 20.00 4" ORANGE overflow 1 $.40ea
a2 38 74121 .39 74198 g8 Oluf .15 .95  7.50 .33uf .45 2.75 25.00 MAN4630 - common anode 10/33.50
Jaa) 85 74125 50 74195 .69 DIPSWITCH - 8 sw 015 .15 .95 7.50 .47uf .50 3.50 30.00
7444 60 74126 .50 74196 .80 8 pin DIP SPST .022uf .15 .95 7.50 .3 RED LED DISPLAY $.99ea
788 .50 74132 .75 74197 .15 1-9  $1.65a TOTAL QTY. 1000 pcs. -10%, 5000 pcs. -15 7 seoment RHD 10/%7.95
7486 .59 74131 .35 74198 1.40 10-24 1.55ea XANT2(MAN72 equiv) 25/%17.50
":43 59 "2"5 50 ;:!;9 o4 25- 1.49a POLYESTER CAPACITOR KIT common anode 100/$65.90
7051 (22 7150 70279 65 N T 5 ea of the above values $14.95 .6 RED LED DISPLAY $1.25ea
= i 16 pin DIP sbsT ? seqment LMD 10/$11.50

53 .18 73153 (35 . . o d
7860 .18 74152 1.5 1-9  $2.10ea TANTALUM CAPACITORS  solid dipped T 20 AAN6940 - common cathode fgéxgasgo
. 10-24 1.95¢a 10 10 10 -
ELics) - 25-  1.85ea Juf/35% .30 .25 4.7uf/lev .38 .30 22uf/16v .50 .40 | TRANSISTORS
. 220F/35V .30 .25  4.7uf/25v .45 .35 22uf/3/V .60 .55
9000 Serles DIPSWITCH - 10 sw J33uf/3SV .30 .25 6.8uf/6v .35 .28 3IJuf/ev .55 .45 | wpsace ,“35 ??’},2 ‘;’§’§§ 2’?4'33 g%(l)ogg
9601 .25 9602 .29 20 pin DIP SPST Wf/20v .30 .25 6.8uf/16v .45 .39 33uf/lov .60 .50 | 2n2222A .45 3.50 B8.00 29.00 265.00
}6925 sg.ggea I.Su;/ZOV .30 .25 l0uf/20v .62 .35 47uf/6V .60 .50 | 2n3053 .55 5.00 11.75 45.00 420.00
CMOSs 109 OFF ON $28.00 i §§“.§§25 ig £ :gu:/§V 23 ATuf/1S 65 S5 | w0t 25 165 325 12.00 100.00
5% OFF ON $50.00 ; e et st Wl /20y .50 .40 S6uf/év .85 .75 ] 2N3906 .25 1.65 3.25 12.00 100.00
8000 Serfes S TANTALUM CAPACITOR ASST. DIODES
:E‘;‘ 5 5' 1 el s -‘5 Sea. of above - $37.50 IN31AB (IN914) 400me 15/1.00 100/35.00 1000/540.00
4002 25 4022 95 4066 79 ": ISglz 0
4006 .95 4023 4068 .39 POWER SUPPLY KIT . 182007 1000P1V 0/51.2 0 1000731
= '35 402 0N 29 S e CRYSTAL CONTROLLED TIME BASE KIT CARBON FILM RESISTORS
3008 (36 40 2 & 19 3t eqbtasas Ty, CARBON FILM 352 1
w000 s son ® 10 3 Labeoy mi 3 imI3T vequ SARTS INCLUOED 1/4matt (R.Ohm R25) 174 4 172 watt
3 p 203 39 10 1 to Suppily the above voitag \:53“ ”.mr y 2095 ai; X .250"1ong (body)
RES At sann ided tor =% a -
:: “ :: |?: : ; neat "-; 2 ;.:al?:o"mn 'I':(:ldSa SMJSI :onq {body) & ..
1018 o 20 0 U feauiacors b PRICING
401 5 404 .95 a5 1.50 F sed ea $17.59 Jluf can total quentity es pi-10 pk-100 pk-100U
4016 64 4043 B8S 19 59 Bor o 18- 16.00 2-1%0nn res 999 5.1 45  2.00
40 4046 69 e 25. ]5'0 xal s 1000 10 40 1.80  15.00
018 .95 3039 .45 ) Capecsto p sMﬁp? g :f::::"’: et ?m‘u 'g ;2 :Z‘g :;-50
n { 0] 1 . .00
25 or more resistors - not Individually packsged -
VOLTAGE REQULATORS RO R T R g mixed - specify any assortment of values $.0des
stece of test ecvioment ~—
LM3201-5  Negative 5 v reg (7905)  1.19 $15.50ea g D T ey T e
LM320T-12 Negative 12 V reg (7912) 1.19 10-24 13.75e2 %o i = o 2 or
LM320T-15 Negative 15 V reg (7915)  1.19 25- 12.50ea T vm Rl e e AR
LM340T-6  Positive § V reg (7805 1.19 RO -l ol it
LM340T-8  Positive 8 V reg (7808 1.19 . D e rsoe <
LM340T-12 Positive 12 v reg (7812) 1.19 W i i e o i
LM340T-15  Positive 15 v reg (7815) 1.19 REGULATED POWER SUPPLY KIT PS-2 Ya W S e o
Ll e e
ses *5Y and 412V T0-220 requlators 4 bel (%
LINEAR CIRCUITS 107 OFFONSIS.00| it includes PC Board(1 11/16° 5 37}, - . i ol
15% OFF ON $50.00 Rectifiers, 7805 & 7812 Regulators, , METAL FILM RESISTORS
aDav;hurs 4 Heat Sinks, Transformer METAL FILM ° '
LMS65N not fncluded. Fits PCB slots of RN6O {R.Ohm CR860FY) 1 178 watt
it : = L1565H e Hammond Case 159106Y. AT REGULATED POWER SUPPLY KIT PSed T Lo CRECOTL) it
LM302K 28 LM566H 1.69 10- 5.50es Uses +5¥ and +12V 10-220 Regulaters. 138"dte X .355"1ong (body) B
LM304H 20 LMS66CN 1.45 25+ 5.00ea Kit includes PC Board ( 1 174" x 2 /8 ), | color benced .
LMI07CN .32 LM56 7CN 1.19 Rectifier Bridge, 7805 & 7812 Regulators, tots) quantity ea pk-10 ph-25 pk-100 pk-250
LM307H o LM703H .59 WALL MOUNT TRANSFORMER Gapacitors.and Wt staig,  Trapstomen oo, V5 90 TR T e
LM308CH 4 LM703CH 39 117V/12VAC 250ma 60nz $3.75 gotRineluded BT SIECERS otsjody dmond 5000- .20 .85 170 6.50 15.00
LM309H .05 LM709N 29 117V/12VAC 1 amp 60hz 4.95 $7.50ea 1000 20 .80 1.8 6.00 13.75
LM309k 1.8 LM709H 39 10- 7.00ea 0 or more resistors - not indbviduslly packaged
LM310CN 75 IL.:;}?N .45 25-  6.50ea mined - specify any essortment of values $.15e
LM310H .75 N .35 s 31
LM31CN 39 LM723H 59
. LM72 3N .49
LA318CN 1.45 HAMMOND PLASTIC CASES
LM319% 1.20 TCLREL) -45
i LM739N .85
LM320K-5 95 LM781CN .29
LM320K-5 2 .95 T2 29 1591BGY 4.40" X 2.44" X 1.22" grey $3.35
LM320K-15 .95 LM781CH 15 1591C8U 4.75° X 2.56" X 1.56" blue 4.10
LM3220 .45 LM747H 79 159106 6.00" X 3.15" X 2.00" grey 4.85 BEZELS WITH FILTERS
LM324K 1.19 LM74IN 69 Snap-in Bezels and slide-in (il 3
LM339N .25 LM7a8CN .25 provide .uruz:c-‘ nnA:M:q Io:" METAL FILM RESISTORS
LM1310N 2.50 standard panel cut out and displayn METAL FILM °) .
LM340k-6 95 LM a1an .35 Bezels are of polycarbonate thermo- RNSS (R.Ohm CRE14FY) 1/Bwatt /8 watt
LM340K- 95 ﬁ'd . :lnt.e resan. Low temp coef - 50ppm/oC
LM340K-12 95 LM1456CN 1.29 iucrloeagii_gred [hiltss 094"dfa X .2257ong {body)
L¥380K-15 g5 o g 4—1 Color banded Ronm
8
LM340k-24 .95 3 Le0 . tota quantity es pR-10 g5 pk-100 pi-500
LM3700 .95 UrNZEoE '8 e 1-999  5.25 1.00 4.00 7.50 35.00
ULN2209 79 » ! g
LE872N i CA3046N 129 BREADBOARD  $1.25ea D) o B Qi 5000 20 32 7% 6% B
LM376CN -30 CA30BIN 1.25 ) : o 20 80 3 : :

o . - .05ea $1.75 0000 .20 .80 3.10 6.00 27.50
LM380! olk] CA3082N 1.25 100- 95 ea 10 or more resistors - not individually packsged -
chgtll'c‘u ]-;; LM3900% .45 No. 1433 mixed - specify sny sssortment of values $.15es
8 . LM7524K .45 Cout out 1.156" x 3,375 .

LM3B2 1.75 M el thicknes Vit e B iy :
385K 49 LzaN & UNIVERSAL BREADBOARD bt Sty aTe i th) i @ im Wh e un
. E 50 e
LM386CN 2 80388 379 2.30 T o
LMIB7CN 75450N .35 LOCK CHIPS ae
HESA6A 1.79 7545 1CN 3% 5316 4 digit, 12-2ehr, alarm Wt e
NE5504 1.25 7545208 .35 50-60nz, 40 pin $2.95 No. 140-4 T
LM5S5CH .45 75453CK .35 cut out 1 Rt s vou
LMS66N 79 75454CN 35 5375AA 4 digit, 12-hr, alarm (Up to ol thickncas) st ¢
LMS60N 2.95 75491N 75 60hz, 24 pin 52.95 vicwing aren 175 01357 o g
75492N .89 $2.75 0y el s B4
M1 Ny NE 0 we b . I XY A1)

RADIO-ELECTRONICS

Payment by check, H.0.,
shipping/handling in U S, Canada and Mexico.
for UPS COO or BLUE LABLE.

total. California residents add sales tax.

UPS/COD, M/C or VISA,

Add $1.25 for
Additional charge

Other Countries $1 25 ¢ 51 of order

Minimum order $10.00

SCHOOLS AND GOVERNMENT ORDERS ACCEPTEQ ON OFFICIAL

PURCHASE ORDERS.

INTERNATIONAL ELECTRONICS UNLIMITED
435 First St Suite 19

Solvang, Ca
805 688 2747

93463 §

E
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Radio Shack is America’s Parts Place”

No Minimum Order! No Waiting! Low Prices!

100% Prime CMOS ICs

-8gc o

« Static-Protected “B” Series
* Pin-Out Diagram & Specs Included

Reg. 24.95

! 1gee

: Pre-Wired and Feature-Packed
Vanable—bnghtness LED display reads 12/24-hour time, temperature in C or F. 24-hour alarm

[

Type Cat No Each drives a speaker directly. Has 10-minute sncoze and 59-minute sleep functions — get ambitious
- and add “clock radio” features to a stereo os TV! 13.x3%x 1Yo Includes instructions which
4001 276-2401 99 specify parts for DC operation. Requires three resistors, temp. sensor and power transformer.
20}‘ 2;6'22}‘ 89 277-1006 Sale 19.88
A I Eas 18 LM334 Sensor. 276-1734 2.29  Power Transformer. 273-1530 5.99
4027 276-2427 1.19 H H
e Transistor | Pocket Signal
47 210t % Checker | Injector _
4066 276-2466 1 59 _ ,
4070 | 276-2470 1695 5 49 A r ;
!
LS-Series ICs  tow 7 ¢ - , :
Must" for it's a Real | "
Pin-Out Diagram & Specs Included Y°“' Tosl Beben || Moxspbe: Sapg
[ Type Cat. No T Each Tests all types, in or out of circuit. Indicates Produces a signal rich in harmonics for testing
[ a — | relative current gain, “opens, "shorts” and all stages from antenna to speaker. Has On
74LS00 276-1900 79 permits matchmc\;NHas output for external Battery condition indicator. With leads and
74LS02 276-1902 44 meter or scope. With instructions. Requires instructions. Requires two "AA” batteries.
;jtggg g;gj}ggg 79 one "C" battery. 22-024 16.95 | 22-4033
74832 276-1915 89
[ 7ats73 | 2761918 | 99 | Dual-Gate Solar Unlque
74LS74 276-1919 79
74t§75 276-1920 99 MOSFET Ce" LEDS
741890 276-1923 1.19
74LS123 2761926 | 149 59 L°W 1 29
74t2151 276-1929 1.09 1 999
7415157 276-1930 119 A
7415161 276-1931 159 ,eeT,','c°'°' e,
74LS164 276-1932 1.59 . o AClo;;gverse L
7408175 276-1934 139 3N211. For RF mixer, amplifier Hl?h-ef,f'mency 3" diameter | ON -035 1.39
7405193 t 5761936 — and oscillator use to 450 MHz cell delivers 0.42V at 1 amp 8/ Red Flasher. CMOS IC
169 360 mW max. TO-72 case (0.42-ohm load) in full sun- and LED in one package
_7§LS367 | 276 1835 1.59 | | 276-2045 1.59 light. 275-123 9.99 3-5VDC. 276-036 1.29
Phototransistor| 50 Type 1N914 “Noise” IC 16K Hobby RAM

oo

Silicon Diodes

T

™ a—

VMOS Power
. FETs

Low As

ﬁ*- 159

269

With

29%
Off!

ki

Long 98 .
Leads 1 Diode-Protected Gate Data 16-Pin Reg. 95
TTL compatible, similarto | Switching time low as 4 ns (A] VN1OKM. 1W diss. TO- MM5837. 17-bit shift regis- DiP 13.95

FPT-100. Sensitive, with
fast response time

Ideal for logic circuits
PRV

92+ case. 276-2070 1.59
8] VN67AF. 15W diss. TO-

ter with built-in clock. White
or pink noise from an 8-pin

4116 Dynamic. 100% prime
16,384x1 bits. 1 ms refresh

276-130 89¢ | 276-1620 Pkg. of 50/1.98 202 case. 276-2071 249 | DIP 276-1768 2.69 | 276-2505 Sale 9.95
Submini SPDT Mercury Bulb DPST 12VDC Top-Octave IC | Rhythm IC
e_DIP Relay Switch Regd I?el‘a‘y 44% | 33%
v, 2°° NEW! | ony %1 off! | Off!
-l 'I’ 5VDC 19 99¢ ) 88 ) = 444
LT ot 1 i1t Reg. 3 6.59

For PC board and DIP
sockets. Contacts: 1A at
125VAC. 56-ohm coil.

5 X78X /16

275-216 2.99

Gravity actuated — tilt

to close circuit. 5A at
125VAC. Style may vary
275-027 19

Encapsulated. For low-power
circuits. Contacts: 0.5A at
125VAC. Coil: 375 to 800
ohms. 1vax¥%ex7s.

275-229 99¢

Build a keyboard instrument
or musical doorbell using
this 16-pin DIP. With data

276-1780 3.88

Build an “electronic drum
set” using this 16-pin DIP.
Six combinable patterns
With data

276-1785 Sale 4.44

Start Your Next Project at The Shack

Prices may vary at individual stores and dealers

Radioe fhaek

A DIVISION OF TANDY CORPORATION : FORT WORTH, TEXAS 76102
OVER 7500 LOCATIONS IN 40 COUNTRIES

CIRCLE 9 ON FREE INFORMATION CARD

1861 AVIN

~

10



RADIO-ELECTRONICS

b

Iree!

Look at this fantastic
offer from Poly Paks!!,

Free Premium offer with every $20

purchase. Your order today will give

FREE toois for tomorrow! Here’s how
Poly Paks Free Premium offer works:

One free premium with your $20 order.
Two free premiums with your $40 order.
Three free premiums with your $60 order.

VEEDER-ROOT 6 DIGIT COUNTER

ONLY Non.resettsbie. §-Digit counters run tfrom 0 1o 999999
Eleciro mechanicsl sssembly requires 115 VAC, 80 Nz, 8

wstits. Speed. 1000 countsiminute. 3/8° x 2° window
revesis biack digits on white background Gray, wrinkle
a tinish mets! case measures 3-1/4x 2-1/2 1 1-54°. 10" ineu-

aled wirs leads have quick connect type spede lerminals.
2 for $9.00 Cat No. 5113 AN\

g 12.5 VOLT
. sooma $12:49| eianT
JCKELCa, | sotan oiscs
anY: Cat. No. Size Rating VOC Price

® 10 “AA" Size Cells Connected In Serles

© Comes In 2-7/8"x1-1/8" 1 2" Insulated Plastic D 3788 3% 1amp .5 $ 8.95
Case. (Picture Shown Less Top Half of Case)

o Easily Accesslble Top Mounted Solder Tab Leads D 5075

4" 1amp .5 $10.95

Cat No. 6676
"BLOCK” T e i e
FANS 3-WAY 60 wstts (max.) 8 ohms Impedance

CROSSOVER Fous heary copper colis are mount-
15 VAC © 15 WATTS NETWORIK 9008 61/18 x 3.7/8" bosrd, with
" 8Q.

1 i
S ONLY 411718 Tormanas rave spmde 13 SonneGs
-1/2" DEEP1 ¥ tors, 1:112° high
© 75 CFM OR BETTER ’ ' No. 6339
Cat. No. 3108 S
$11.88 2/s23 arel ) N $10.884y [ ]

=

bt
PIEZO [L[C;Rlc “SPACE SHOT”
TWEETER HORN L AUDIO GAME BOARD
SOLID STATE ONLY H Provides Authentic "Outer
3.5 $8.88 A-’ - Space” Sound Eifects
——_—

® No Voice Collt 2/817 @ Sound Etfects include: Rochet Biset,

4Kx16 MEMORY BOARD with 64 IC chips (2102)
in sockets. Super deal at $50 the complete board.

$29 AUTO SECURITY SYSTEM alarm system $7.00

SANYO UHF VARACTOR TUNER 25.00
SOUND GENERATOR IC $1.00ea 6/5.00
SHUGART FLEX DISC DRIVE 5% inch 150.00
SHUGART FLEX DISC DRIVE 8 inch 200.00
PORTABLE ULTRASONIC ALARM 15.00
MOTOROLA VIDEO MONITOR 12 inch 85.00
MOTOROLA VIDEO MONITOR 9 inch 40.00

The above two monitors accept composite video signal
BALL VIDEO MONITOR 12 inch w/power supply50.00
The above monitor requires comp video circuitry

DATA STATION CONSOLE w/keyboard 9 inch
monitor, power supply. Logic boards broken. $80
Send for details on this one.

TOUCH PAD solid state w/LSI chip. Bell system
compatible. For computers & phones $524.00
12 VOLT GEL-CELLS 2.5 AH $14.00 5 AH $17.00
12 INCH CRT bonded face plate. New with specs.
Made for computers. $35.00

\ >

WALKY TALKIES Govt surplus used
condition. 47-55.4 mc range. With
schematics. Govt AN/PRC-6

825 each 2 for $45. Ant. S5 each

ASCII KEYBOARD parallel S50
RED LED's .. ... .. .. 10 for $1.00

MIN ORDER $10.00

Shipping extra on all merchandise
Meshna Inc., PO Box 62, E. Lynn, Mass. 01904

® No Crossover Network! Phaser Fire. S [
® Frequency Range: 4000 - 40,000 Hz $4.49 “Claar the Latnch Ped~ Alerm Gong.
® High Impedance, Exceeds 8 Ohms i2100K Hz 2/.58 & :":':‘f,:_“!co':,:“;u:‘:: ey,

® Handles 55 Watts Peak, 35 Watts RMS E] Yransistor Radio Type Battery.

Cat No. 5656 QTY. Cal No. 6707 ® 84 /2 s 1-3/8 Vo qy
.

CIRCLE 12 ON FREE INFORMATION CARD

12 vOC 10 AMP

POWER SUPPLYr ’

“CHROMA STROBE”
3 CHANNEL
COLOR ORGAN KIT

Plug in 1hres fioodiiles, or colored Hes snd ™
watch them dance 10 the rhythm, piltch and
volume. Lows. mid-range and highs are

Comvents 11SVAC 10 12VDC 10 10 Amps haly
oguisied! Suppiies up 1o 1B Amp surge

S oy ran 100 o e $59,95

nd on chan. Detier then §%. ExWn (srpe heel sinh ¥
nels vm:blc intensity conirol for each s 2 8'50 ULTRA COOL opevetion e perel ion
channel. Easy 10 sssembie with slep by- :;":; ':::-l-r;:;“um‘;lwn Tor fingertip D
slep instructions. Cat No. 4025 QTY. Cat No, 5541 ary.

CUTTING PLIERS

7-PC. NUTDRIVER SET

P.0. BOX 942, RE-5
S.LYNNFIELD, MA. 01940

POLY PAR/

Total Amount of Order $

SHIPPING AND HANDLING: U.S., ADD $3; FOREIGN, ADD $7.
MASS. RES. ADD 5% SALES TAX.

NAME
ADDRESS - -

CITYy _

STATE ZIP e
Enclosed is [J CHECK, [J MONEY ORDER
Charge my [ MASTERCARD [I VISA

ACCT. # _ EXP. DATE

Order By Phone 1-617-245-3828

ORODERING INSTRUCTIONS ¢ indicate Quantity in Box Near Item Desired
® Complete Coupan Section ® Cut Out Ad and Send to Poly Paks, Inc.

B Send me your FREE catalog
CIRCLE 30 ON FREE INFORMATION CARD

COMPUTER HOBBYIST SPECIALS!

T!III .
meeTHEYL"S sAVE'-'- Daisy Wheel

Terminals

RS-232, used, off-lease. Features
Diablo Hytype 1 printer, up to 30
CPS, plot & text modes, dual pitch

// 7

*_( and much, much more. Includes
data, operation manual, schem-
atics. “"As-is” machines may need

someservice
TESTED 8 FUNCTIONAL AS-I1S" ONLY

AddS$40forHdlg. and Pkg NOW

Pay Shipping When Delivered ONLY - 1 2 9 99,9 s 8 9 92?

This Month’s Specials

SHUGART SAS801 8" Floppy Disk Drive

Used, whole, untested. Data & schematics included 521:;?309;:‘;
SHUGARTSAA400MiniFloppy.5

Used. whoie, untested. Oata & schematics included '159;‘00 ’:0
CDC9400 (MPIBR-803)8" Floppy Drive 2/*299

Sott sectored. Used, whole. untested. Qala & 121000 ea

schematics 1ncluded g ea.
12" VIDEO MONITOR Motorola #XM-351 2/%399%

BOx24 or 16x64 display. Requires only Composite Video
input & 110-230VAC. 50-60 Hz. Tested. functional & guaranteed

Qata and schematics included $95.00 ea.
9"V O MONITOR Motorola #XM-227
Sa “haratenstics as above 12” video Tested. ful

$79.00es.

tional and gua Data & sch included.

Writeor CaliforourBargain-Packed PERIPHERAL FLYER! %

Pricesare Subjectto Change on Allltemns

'i CFR Associates, Inc.

PHONE ORDERS:
MAIL DRDERS 617/372-8536 WAREHOUSE
N 18 Granite Streel

Box 144, Newton. N.H.
03858 MasterCharge & VISA Welcome Haverhill. Mass. 01830
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16K Memory 8/$19.95

4116 200ns NEC Mostek
ALL MERCHANDISE 100% GUARANTEED! CALL US FOR VOLUME QUOTES

LS SERIES SPRING MEMORY SALE

74L500 74L5155

74L501 RAMS 100pcs EPROMS

2101 (a50ns) 2.49 2.29

2102-1 (450ns) .99 .95 1702 ( tus) 4.95
21L02-1 (450ns) 1.29 1.15 2708 (450ns) 4.95
2111 (450ns) 2.99 2.49 2758(5v) (450ns) 9.95
2112 (450ns) 2.99 2.79 2716(5v) (450ns) 7.95
2114 (450ns) 2.95 2.85 2716-1(5v) (350ns) 12.95
2114L-2 (200ns)  8/29.95 3.10 TMS2516 (450ns) 9.95
2114L-3 (3oons)  8/24.95 295 TMS2716 (450ns) 9.95
4027 (250ns) 4.95 3.95 2732 (450ns) 29.95
4116-15 (1sons)  8/21.95 2.65 TMS2532 (as0ns) 21.95
4116-20 (200ns)  8/19.95 235 TMS25L32  (450ns) 29.95
4116-30 (3oons)  8/18.99 2.29 TMS2564 (500ns) 179.95

NEED YOUR ORDER
SHIPPED TODAY?
THEN CALL TOLL FREE

800-538-5000

IN CALIF.

800-662-6233

BEFORE YOU g 2 PTy
BUY, CALL US. CIRGUITS

WE WILL BEAT ' vEmse 17
1771801 24.95 MC1358 179
3242 9.9 LM380 ;

gg LM565

ANYONFE'S PRICES e o B

LM 1800
LM 1889

IC SOCKETS VOLTAGE REG’s [ TRANSISTORS

10/1.00 100/8.99

8pinST 101129  BplnwWw . 78057 79057 .99 1011.00 100/8.99

14 pin ST g 14 pin WW o g y
16pin ST 1011, 16pINWW . ;g}g} 79127 1‘1’8 5 79  10/6.99

18 pin ST L 18 pin WW s

20 ‘Sm ST J 20pinWwW 1. 78247 1.19

22 pin ST { 22pinWwW 1. 7805K 1. 1.49

24 pin ST . 24 pin WW d 7812K 1

28 pin ST > 28 pin WW d 78L05

40 pin ST 10/1.29 Opln 1.99 78L12

ST = SOLDERTAIL WIREWRAP 78L15
Jumbo Red  10/1.00
Jumbo Green 6/1.00
Jumbo Yellow 6/1.00
5082-7760.43'CC .79
MAN74 3CC 79
MAN72 .3'CA .99

LM301v . 69
LM308v .98 .99
LM309K 1.49 ".49
LM311v 64 29 LM188 .49
LM317t 2.29 .49 J
: : » [M318y 149 ‘98 DIP
745124 3.95 745288 99 99 LM323k 4.95 29 MC1330v 1.89 SWITCHES
745174 1.49 74S387 5. ‘ - s 2 LM324 59 .79 MC1350v 1.29
745188 4.75 745471 18. : - = i L 99 .59 MC1358 1.79 4 position 99
745195 1.95 745472 18. : 3 - : -90 5 position 1.02
745240 2.95 745474 19. ‘ / ¥ 1. 59 6 position 1.06
745260 1.80 74S570 7. . - 74C141.49 LM555v .39 Lv1458v .69 7 bositi Yo
745287 4.75 745571 7. - . position ;
) T-70-220 V-8pin g 8 position 1.14
TERMS: include $2.00 lor shipping. $10.00 minimum order.
lDR M lCRODEVICES! INC. Send SASE tor completacnalog Bay Area Residents add
= 3 6% %.sales tax Calit. Residents add 6% sales tax. We <
wlier 1101 South Winchester Blvd. 3
- — . 2 5 reserve the right 1o limit quantities and substitute >
San Jose, California 95128 marutacturer. Prices subject to change without notice <
800-538-5000 408-247-4852 Foreign orders add suff. postage. -
©
=
=
109
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SPEGMLS mn'

16K dynamic
ﬁ RAMs g for

Volume buying does it again: !hese are top

\ quality, high speed, low power RAMs suitable for
expanding memory in TRS-80" 1/11/1ll and Color
Computers, Heath HB9, Apple, newer PETs, etc
Backed by one year limited warranty. Add $3 for
two dip shunts and conversion instructions for
E TRS-80° .

MISCELLANEOU

4511 BCD to 7 seg decode/drvr 3732
4512 8 channel data selector 4/s2
5101 CMOS 1K low power memory 10/$17.50
1000 uF 35V axial capacitor 10/32.00
10,000 uF 10V axial capacitor 5/$2.00
§-100 card edge conneclors 10/$29.50
Resistor asst. {cut & bent leads) 1000/$5
RCA phono jacks - these are super Quality, closed
circuit Jacks that are the best we've seen in years
American made. 20/%1.95
2102 low power 1K static RAM 10/$9.90
General purpose silicon signal dlodes 50/%2
GT5306 NPN darlinglon, min gain 17000
25V 200 mA, TO92 package
NPN transistor similar 2N3904
PNP transistor similar 2N3906
4N28 opto-coupler 6 pin minidip,
MCT-2/IL-1 pinout 5/82
SN76477 complex sound generator 1/32.50
Opto-Isolator Grab Bag 50 mixed opto-Isolators from a
major manulaclurer. Unmarke¢ 6 and 8 lead
minidips Include single and dual types with
diode, transistor, and darlington outputs. Test
them yourself and save! Not recommended for
beginners. 50734
TEAMS s add tas Allow ng. ex etundec
Orders under $15 andiing. VISA® and Masi
'.xm\u s only call (15) $62.0636. 24 hrs. Include 1
- hang out g i

# a reemas of the Tandy Corpor

100/$8.95
100/3$7.95
100/58.95

FREE CATALOGUE: Find ou! more about our exceptional
product line. For tst class delivery, add 41 cenis in stamps;
toreign orders add $2 (retundable with order)

@ : ELECTRONICS w
80K 2355, OAKLAND ARPORL CA 94614

g
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AMAZING ELECTRONIC PROJECTS and PRODUCTS:
Lasers Super Powered, Burning Cutting, Rifle, Pistol
Pocket. See in Dark—Shotgun Directional Mike

Unscramblers—Giant Tesla—Stunwand—TV Disrupt-
er—Energy Producing, Surveillance. Detection, Elec

trifying, Ultrasonic, CB, Auto and Mech. Devices, Hun- |

dreds More—All New Plus INFO UNLTD PARTS SER.

VICE. Catalog $1. information Unlimited, Dept. A8 Box |

716 Amherst, N.H. 03031.

LONG PLAY

10 HOUR TAPE
RECORDER

Top quality AC-DC cassette
recorder, madified to provide
5 ti hours of re-

500 "z

for most efficient gen- 4
erator with NO relative
motion between coil
and magnet to skirt Lenz's law. For details see
end of page 1118, 7 Mar. '80 Science
60¢ and SASE to J.W. Ecklin, 6143K Edsall Rd.
Alexandria, VA 22304

- or send

{ J WRITE FOR

"~ MCGEE'S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
ol 1 (816) 842 5092
1964 MCGEE STREET KANSAS CITY, MO. 64408

ORDER No. 171AE047

(83 route aN.
PLATTSBURGH, N.Y. 12901
Tel.: (518) 561-8700.

PHONE RECORDING ADAPTER

Record incoming and outgoing
calls automatically with this all
solid state unit connected to
your telephone jack and tape

record. Easily installed. No

recorder. Starts recording when
ghone is lifted. Stops when you
ang up, making a permanent
monthfy charges. !

FCC APPROVED $24.50*

Solid state. Self contained. Excel
lent adjustable sensitivity. Voices
or other sounds activate and con-
trol recorder. Uses recorder mike or
remote mike.

2% x 1% x %"

cording and ptayback of true
fidelity, distortion-free sound
on each side of cassette for
a total of 10 hours. Unit has
many special built-in fea-
tures. TOK D-C180 cassette
supplied.

onr-$125.00 *

VOX VOICE ACTIVA
CONTROL SWIT

$24.95*

Phone call Adapter $24.50°, VOX $24.95°, (* plus
$1.00 ea. shipping & handllng) 10 hr. Recorder
$125.00° (* plus $4.00 shipping & handling). Cali-
fornla residents add tax. Mail Order, VISA, M/C, cod's
okay, quantity discounts available. Money back guar.
Free data,
AMC SALES, Dept. 19 9335 Lubec St., Box 928
Bowney, CA 90241, Phone (213) 869-8519
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Call for

30 MHz Dual Trace Triggered Miniscope

EE@d
BREO0E

BEEOO
BEEE
TOUCHTEsT

Order with Confidence and

our prices TOLL FREE
_ (800)645-9518

n N.Y. State call (516) 752-0050

”@® Portable Oscilloscopes

15 MHz Triggered Miniscope model MS-15
15 MHz Dual Trace Triggered Miniscope

Model MS-215

Model MS-230

MEASURES:

» Performs diode/transistor
and continuity tests

New Touch/Test 20 Multimeter

A portable/bench-type meter than tests and measures 10
electrical parameters, 20 functions & 45 ranges.

= AC and DC Voltage ®» AC and DC
Current ® Resistance ®» Temperatu-e,
’C & °F w Conductance ® Capacitance

get the Fordham Advantage!

855 Conklin St. Farmingdale. N.Y. 11735

FEATURES

& Touch selection and control of
functions, ranges and power. » Large
(0.55" high) LED readout. ® In-circuit
test capabilities. » Size: 29" H x 6.4
Wx 7.5" D. ® Weighs less than 3 Ibs.

SN » Master Charge
VISA* = BankAmericard
= VISA =« COD

o
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l Money Order
s Check
COD‘s extra

-
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Low Profile — TIN SOCKETS L b VOLTAGE REGU.ATORS =
o e 741503n  23|L4300H  § 70|LM340-12K 135 178L15CP 55
aezvm 20 9 a8 7 R 74L504N 26{LM300N 1.95 | LM340-15K 135 |78L18ACP 60 2_5
22 2y 20 9 WIRE JALSOBN 27{L14304H 95 [ tM340-18K 135 | 78L1BCP 55 E > =
29 28 1 26 745108 23]uimi05H 75| (M340-24k 135 [7812aACP .60 * 0 * =
33 32 M 30 WRAP JaSIIN 31| Lw309H 1.45| LM350K  5.20 |78124CP 565 | <=2 =
36 a5 . M | 74LS20N 24)LW309K 1.25|LM353.5 750 | 79L03ACP 1.50 =
J; jg 3? 23 sous Level 3 74LS22N 3a|umarn 1.70| LM353-B 750 | 790L03CFP  1.00 =
: L : 3
% an e a i) (2o souslioony) |2 S0 35]LM317-T0220 1.60| LM353-12 750 | 79L05ACP 1.50 "
. (2 s soup 00w |rais2rn 2efLvaizk 2.45| (M353.16 750 |79105CF 1.00 | oot o
Standard Soldertail — TIN | aowe & e | as |701532N 3a|tm320-5k  2.20{ LM353-18  7.50 | 79L12ACP 1.50 é =
1.24 2Bup SOup Y0Oup | AT4WG 7 69 68 | 74LSIIN 38| LM320-6K 2201 LM353-u 1G00 | 79L12CP 1.00 — 4 v . v -~ =
A8T $ 308 293 283 27 ABWG 73 n 70 | 74LS40N 34{LM320-8K 2.20| LM723CH 50 | 79L16ACP 1.50 - -y
A14T 36 3 3 AIBWG 1.01 99 98 | 74LS42N 45[1M320-12¢ 220 LM723CN 50 | 79L15CP  1.00 | ¥ a =
AT 8 7 36 15 2 0 | 74L573N 38 LM320-15K 2.20| 78LOSACP 55 | 79L18ACP 150 . = Y=
arat AL 43 A2 M 74L574N 54 LM320-18K 2.20| 78L05CP 50 | 79L18CP  1.00 § =
Az27 22 10 89 ALSBEN  45|(M320.24K  2.20| 78L0BACP 60 | 79124ACP 150 Bring this €'V "N into one of our stores or g2
paar 1 g g A ALSO0N  4e{LM323K 70| 78L08cF 55 (79124cF 100 | =% mail o our Mail Order address shown below =
74LS9IN 42[1M340-5k  1.35| 78L12ACP .60 | MC1463G 4.90 PP T—

T 92 .8 —
oy D ) s 74LS109N  52[Lm340-6k  1.35| 78L12CP 55 |MC1466L  9.90 = and receive a 10% DISCOUNT =
oG cad ;:L;:;gz -;‘ LM340-8K 1 35| 78L¥SACP 60 mg::ggg ix —= on purchases from this page of $50.00 or more =

andard Soldertail—Go 9 3 PR o 3 =

. atsiasn o] VOLTAGE REGULATORS "3 Offer EXPIRES on May 3. 1081, =
a8 R b S o RS 74U8126N 53| 10220 (Plestich | 70220 {Plastic) 7‘::.«202521(:;“; - ?
A18G 55 54 83 52 74LS13I2N 59| 7805CP $ 90 | 7905CP $95 =
166 2 & 8 74LS136N  48[7812CP 90 | 1912CP as] 70005 | B =
A18G 59 k0 8 68 2a1s1388  66|3815CP 90| 7915CP 95| 78MO8CT 1 | <=3 =
"i“ 3: s0 .19 .78 74L5139N  65|2818BCP 90 | 7918CP 95| Jomiser 145 | == =
roe B 7aLS145N 1 207824CP 90 | 7924CP 951 Jamract 145 =
AJ6G 141 140 139 138 | AXWILTL 183 ts2 18 160 |74t e e [ .c» | 7BM20CT 145 - STATE o
440G V85 164 153 152 | aeoWT-m 183 1sa 1.7 185 |74LSIS2N 75], P e o 1900C) | 78M24C a5 o=
7alS15IN  a2p - - PHONE NO =
74LS160N 5 .

% MICROPROCESSOR CRYSTALS & |1i5)%5% 22| SILICON GENERAL |Motorola’s = =
snea faco st 74LS162N 85 Linear IC and Voltage vpr s accepted only wih il name and address hlied n E
1Mns] CASE P/N PRICE | (MHn CASE /N PRICE |{MN5) CASE P/N PRICE 4LS163N .13 9 comple'e
100 HCI) CYIA 8850 | 43587 WCIB CYSA 1800 | 9800 WCIE CYIsA &M | 74LS164N 62 Regulator Databook Opto Tri =
18432 WEI3 CDIA 930 400 HCIO €24 $00 W00 WCYe Cvisa e | 74LS170N 265| 214 pages $4 .60 pto riac ‘

200 WCXD CVRA B 5088 LIl ] (1] 10432 WCIB CYISE 425 | 74LS174N 49 D H

24370 WC V8 U7 | A1) WO CSC B0 | 1 MoENCIe Cv2eA a7 | 74LSITSN 49 RF mrFata 20 | DFIVEr

32188 WCI3 CIE € D0 600 HCis CVEO 00 7000 we1s eve2A 328 | 74LSIBIN 2 30] TRANSISTORS |MRF314A 28 %1 L'ne Typ Pes

3878 WCII CVIO 800 | G184 WCIB CYSC 400 | 22884 WCIS CYD® 373 | P4LSISON ) 20JMRF207 § 1.61 |MRFA54 2653 u Teo Black

400 wew 00 | 8DE w10 CYEG 600 | 2290 WM CYZ7A 8% | 74LSI9IN B[ MRF208 16.06 | MRFA54A 26.53 Tges  (EA Ve, oy IS BETTE

a0 Wew o0 |1oo0  wown oviza am | 1200 wews crza eas [ 740S193N  89f MRE209  19.27 |MRF4S5 22,34 | MOC3009 18 250 s2.20

A58 WCIB CYal 000 | 141010 MCIS CYIEA  &7% | 10000 NCIB CYID0A 81§ 74LS194N 5] MRF212  22.48 | MRF455A 22.34 | MOCJ010 8 2% 27N 1-10 10u 100 u
74L5195N 65| MRF215  40.15 |MRF475  405| MOCXI1 5 250 236 - 3 3 s 3 6’ 5a 06’

. 7aLs221N  85|MRF216 43.29 |MRF9O1  300]| Moc0z0 18 400 31512114 .90 .2 .
lnters" LED or LCD 74L5240N 95| MAF221  15.22 | MRF904 3 21| mocaozt 8 400 218 s
3% DIGIT PANEL 7als241N SO MAF222  17.67 |MRF911  239| mocaozo® 18 280 19¢14116 (200!‘\5) 3.90 3.20 3.00
~ 74L5243N 9§ MRF223  18.50 | MAFBOO3 2 34 | Moc3o3t® B 250 8522
METER KITS 7 |7ais2ean  es|mrr22s  21.65 |MRFBO0Z 233 “Zere Crosme 2708 5.90 5.30 5.00
74L5245N 2 20|
BUILD A WORKING DPM IN % HOUR WITH Jatsin 270  ANCRONA HAS INTERSIL IC's |2716 (5V) 9.90 9.30 9.00
THESE COMPLETE EVALUATION KITS 7ALS25IN 59 106100-1PL  $1395 |ICMT213-1°0  $5.35 | ICM7227-81J1 1445
4ALS257N 80| ymevr02-1pL 1460 [(CM7218.1PG 1395 |1ICM7227-C1PY 1240 2732 (450!‘\5) 24.90 23.90 22.90
JE3 He ¥ i (01 v o s @ Mg A g HTSUCS 4LS258N 65 ,cmy038-AtP 300 [1ICMI218-A103 3200 |iCM7227-101 1448|2732 (350 26.90 25.90 24.90
A L) 1 -
K:: : Z:tg%g‘;: 2: ICM7038:CIFA 300 [ICM7216 BIPY 26.65 [ICM7240-1J€ 490 ( I'\S) = z -
4 A 1CM1048 14.95 |ICMT7218-C1J1 26,85 [ICMT241-1PA 340 -
ait mate pane e 74LS273N 135 1CL71C03-ACP1 1380 [(CMIZ18-01PY 2140 ICMI242-14A 208 Our Very Spe¢:la|
1CL106EY ( 13048 IQTIOTEY (LE e JALS299N 2604 (CLYI06-CPL 1850 |(CMI2IT-ATPY 1125 | CMIZSOVIE 600
;‘:tggg: ;’: (CLTIOT-CPL  15.00 |ICM7217-81J1 12.40 [ICMT7260 14 5§26 L' M 'TE D o F F E R
=g = = ICLTI16.CPL  18.70 [ICM7217-€1PY 10.38 [ICM7270-9PL 885
8 Digit- 10 MHz Universal Counter Kit |7asien 7o), .cp ; h
oo CLNA7-CPL  17.70 [1CMIZIT-151  12.40 [1CM7588-1P4 120 o 0
Kit Includes: @ Aesintors “lgg‘ 2: 5[ 1cmr201-10n 226 [1CMI218 €101 1078 [iCMIsBE.APO 225 10 64K Dynam|c RAM'’'s
® 1CM7226AIDC IC ® Capacitors JaLs=TS 140} icM7208.1PG 1300 [ICMT7223-1PL  7.30 [ICL7660-CPA 300 : x
P 74LS377N 140 icmrz08.cape 515 1cM722e1pL 1128 [icLsoraccun  a70] That's Right 10 (ten) HM4864-3 (200ns)
® 10 MHz Quartz Q_'VS‘B' X ® Diodes 74LS3BIN  290] ,cM7207-41P0 660 [ICM7225.1PL 850 [ICLBOAS-CCPE 2160
@ (8) 7 Segment 3" LED Displays ® Switches | 74LS490N 1 80} icm7208 1P1 1800 [1cMI226-2141 3200 iCLB08s-cCa 260 Dypamic Ram's for 51 60
@® PC Board ® IC Socket ICM7209 1PA 385 [ICM7226 B1PL 26.66 [ICL8211-CPA 260 T
Order Part Number ICM7226AEV .. ...... $74.95 2_80 oMzl 8,40 [ICMT227-21P1 12.40 Sorry, First Come First Served
6800 MC686DP 10 80| PES0SA 10.70 | BOB0OA —8085A 28000 RS232
D BAR APH .
LE GRAPH ARRAYS AND DRIVER SER'ES SERIES MC6862P 11.80] P6506 9 %0 | and Support IC's SERIES CONNECTORS
GL-112R3 LED Array is 8 red LED smenged 25 MHz MC6800P  § 5.90 | MC6875L 6 90| PES064 10 70 | PBOSOA $5 00 | Z8001DC $150.00
n 8 12 do1 bar graph configuiation, Whan 280-CPU  $ BSS | MC6BOILYT  65.84 | MCEBBOAP 31a{ Pe507 9.70 | PBOBSA 1000 | z8002DC 14000 | 0B25P male 2.95
used in combination with 1he IR-2406_ iinear m 2 850 | MC6BO2P 11.50 | MC68BIP 891) PESOTA 10 70 | P8212 2.30| 28065DC 99 00 | DB25S female 3.60
level indications can be genaersted 2-80-P10 650 | MC680S5U2P2 30.72 | MCE882AL 613] PBS12 1070 | P82128 a450| z8073PC 25 20 | HOOODS 1.75
GL-112M2 LED Array same a5 above ex- Z80-DART 1545 | MC680BP 13.90 | McesasP 272] pes12a £16 30 | PB216 210 ZB10aPC a90 | oo eo
cept dol graph is arranged as 8 green and 2-80-DART-9 1350 | MC6BOIP 36.50 | MCE836P 272| P6513 970 | B224PC 3.10| 2B107PC 490
4 red positions OEM Prices 780-510/0 2440 | MC6821P 3.46 | MC6BETP 272 Pes13a 10 70 | PB226 2.40| Z8108PC 4.90 NS MIERO
1R-2406 LED Driver Is an integrated circuit 2.80.S10/9 1830 | MC6828P 9.90 | Mc68a8P 2.72| Pes14 9 70 | B228PC 580 [ 281200C 560 =
LED deiuii-wilh 12 oumputs. Eschovccosshva B0 1200 $4.80 |zsooma 20710 | MCeBaOP 12.22 | MceseoP 314] pesraa 1070 | Pa237 2200 zB121PC 365 | PROCESSOR
output 1uems the LED's on in steps squel 10:  O4112ZM2 $4.80 MC6B43P 45.39 PE515 970 |8238PC 600| 281270C  19.60 | MC6800DL $347 73
VeeltManj - Vret(mini/13 IR-2406 $4.80 4.0 MH2 MCE844P 45391 6502 SERIES  Pe515A 10.70 | P8251 6 40| 28133PC 250 | MC68000L4 29187
: £ 2.80A-CPU  $ 955 | MCBBASP 22.00 | 6502 $ 6.40 | P6520 500 | P8253 1300 | z8136¢PC 6.20 | MC68000LE 319 80
R 280ACTC 795 | MC6846P1  39.90 | P6502A2MHn 790 | PE520A 640 | PA255A 610| z8120PC 3.00 | MC6848BP 19 BO
The Bright TWO-COLOR LED Z80API0 795 | MCE846P3  66.50 | PE5023(3mnn 1350 | PES21 620 |Pe257  1190|zmraspc 360 |mceB7OSPILIIY 72
. ED95 2.B0A-0ART 1885 | MCBB47P 16.06 | P6503 9.70 | PE521A 680 | P8279 1590 z8148PC 3.00
Both Red-orange and Green LEDs in 2-:80A-DART-9 16 50 | MC6850P 3.40 | P6503a 10.70 | P6522 640 |DPB303N  3.90| Z8164BPC  24.40 | NMOS EPROM
the same package. Color mixing can 1-24.,..$1.60 |2.80A-510/0 3050 | MC6852P 3.50 | P6504 9.30 | P6522A 1190 | DPB304BN  3.90 | 28165PC 7.65 | Mcmesr08CS 3226
4 g ] 25 up $1.40 |z.804-510/8 2340 | MCE854P 3226 | P6504A 10.70 780 |DPB3OIN  3.90 | 28166PC 7.65 | MCMme8784C 30989
be accomplished se| od T o -
P dueito sepanateanodos. 455 ;. $1.10 |Zz.80a.DMA 23430 { MCEB53L 27790 | PESOS 930 | Pes32a 1020 | OP830BN  3.90 | 28173pC 210 [ mcmea7e6Cc 309 89
*
Universal Oscilloscope | thandar PORTABLE ANCRONA HAS MOTORODLAIC S
t on o‘ BFR30  S188 | MC1308P  S2B6 | MC1e58CL S1.44 | MCHO1EP as2
aFRS1 242 | MCI3TOP 2.88 | MC1458CPY 6B | MC4024P 5.76
Cal084 154 | MC1330a15 180 [ MCIasBRY 17| mceozsP 3as
Probe C€A059  3.34 | MC149p 1.72 | MC1458P1S 1.26 | MCAOR4P 575
cajors 2.3 | mci3sor 118 | mcreesa 426 | mcadteL 1672
= BC—10MHZ MBD1I0Y .73 [ MC1381P 2490 | MC1463R  7.89 | MCAS5aNCPY 118
_— - ¥ MBD10Z 28 | MC13520 201 | MCI48SL  1.51 | MCaine 250
- $ 00 ™) e 2 Diagonal CRT | meo201 103 | mci3sse 210 | MC1483AL  1.48 | MCI819P 2
o= E— ’ MBOS01  1.57 | mC1sTP 185 | MC1483L  1.48 | MC10104P 92
® SMALL SIZE
<o Model SC110 — i 0 58 re2 MC683P 320 | MC1358p 150 | MC1483P 139 | MC10109L 124
¥ o ULTRALOW MC654P 320 | MC1164P 201 | MC1454L 604 | MCIOT18L 124
. MCEsSP 191 | MC1372¢ 648 | MC1assL 628 | MCI0116P 92
SWITCHABLE X1 and X10 Attenuation Factor Onty $369 POWER mcesre 120 ‘ MC1373P 819 | MC1496G 180 | mMCIOt23L 239
KEY ADDITIONAL FEATURES: ¢ 100MH:z bandwidth & Heavy MCes6P 131 | MC1381P 1.44 | MC1804L 227 | mc10126L 1.0V
duty tip ® Break resisiant center conductor ® Siender. flexible cable CONSUMPTION | \carrs 208 | Mmcrso3ar 378 | mciaose 136 | MC10125L 250
@ 6. cable length ® Wide compensation range ® Fits all scopes | @ LIGHT WEIGHT ® AUTOMATIC CIRCUIT| MCO72F 205 | MC1403AU 1107 | MC1E0SP 136 | MCIO131P 304
® Ground relerence can be activated at tip ® Includes SPRUNG MCSBOP 205 | MC1403UDS 623 | MC1E10F 136 | MCI0137L  25.38
HOOK. 1.C. TIP. BNC ADAPTOR. INSULATING TIP and TRIMMER EMWERTOOBMIEGR  [laacestls (o) e o o N caasay | e CRC
- 1 L B 1} L
TOOL ACCESSOHIES. UNUSED SECTIONS | \cpial 227 [ mcrsosts 475 | mcasoze 88 | MC10195L 282
MCB3ISL 248 | MCI40BLE 464 | MC330JF 680 | MC10198F 2281
ANCRONA |Flasher | SYM-1 | roner ovel seonron | 555 12 |5t 15|28 1 20 2
POWER LEVEL INDICATOR | mcasrp 150 | mciersr 133 | MC33a07  2.10 | MC10231F 581
STORLS DO NOT ACCEPT MAIL ORDE RS MCBISL 585 | MC1436CU  7.99 | MC3360P 1,00 [ MC12040P 1199
MA'L ORDER LED 20 pes MC839F 3358 | MC1437L 399 | mcazzor  a72 | mcra0eir 676
MCBAOP 150 | MC1437P 394 | MC3403P  1.88 | mMCled10P 2216
Red LED and i}t KIT $31.50 | scessr 136 | mMcr42sG 499 | MC3405P 242 | MCI4411P 1713
P.O. BOX 2208R CULVERCITY.CA 90230] FlasherIC Chi: " MCB48L 317 | MC1438L 482 | MCae08L 385 | MC14412VP 1553
v e e Display Range -36dB 10+5dB MCBS6P 214 | MC1429P1 397 | MC3416L 3142 | MC14435VP 1153
in One Package Floati G 10 Indi MCESTL  2.48 | MC1445G 4.20 | MC3423P1  1.66 | MC14as7P 660
PHONE DROERS (213) 641-4064 FRL-4403 o Floating or Gradual Qutput Indicatingy Gepcyp g [ mctaast 4.5 | MC3438L 433 | mClaas8P 1273

L ONLY o Kit Includes transistors, leds. capaci-| mcas2as 227 | MC1aasP1 72 | MC344BAP 580 | MCY14490FP 560

Miwmum Orde: $1000 Add $2 00 to coves portage and handhng Mastes Charge MC9581 246 | MC1445UDS  1.77 | MC3ATOP 12.84  MCI4490VP 424
™ tors, resistors. PC Board, and silk

2 VISA weicomed Please nclude your charge card numbes mterbank numbes anc 92¢ KTM-2 CAT/TV MC1013P 50 | MC1456G 225 | MCIA766 318 | MCldasse 196

ea. Kybd Term $349 | screened metar front panel MC130:P 372 [ Mciesspy 196 | mMc3s03L 1862 | MC3400er 352

Store pricng may vary hom Mad Order prcmg We resecve he 1ght fo substute
mamd acluee

VISIT A STORE NEAR YOU TODAY - We stock » large selection af Technical Books, Discrate Components. Integrated Circuits. Tust Equipment and Electronic Supplies.

ATLANTA

3330 Piedmont Rd. N.E

Atlanta, GA 30305
(404) 261-7100

CULVER CITY
11080 Jefterson Blvd.
Culver City, CA 90230

{213) 390-3595

HOUSTON
2649 Richmond
Houston, TX 77098
(113) 529-3439

PORTLAND
1125 N.E. 82nd Ave
Portland. OR 97220

[503) 254-5541

SANTA ANA
1300 E. Edinger Ave.
Santa Ana, CA 92705

(114) 547-8424

SUNNYVALE
1054 E. El Camino Real
Sunnyvale, CA 94087

(408) 243-4121

TUCSON

4518 E. Broadway
Tucson, AZ 85711
[602) 881-2348
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ADVERTISING INDEX
c ABLE ‘rv RADIO-ELECTRONICS does not assume

any responsibility for errors that may

CO N V E RT E RS appear in the index below.

AND OTHER

GOOD STUFF! Free Information Number Page
i LALLM | roo Inform. Al Govt. SURPLUS
:l) cunmu cul.e TV CONVERTER! ATV R g
i i ELECTRONIC
e e 28  Active Electronics
;"‘“,'_m,, 61  Advanced Electronics ... 3 T
= Advanced Electronics . EQUIPMEN
NOY NEW IMPORT! REMOTE CONTROL z 8 Advanced Com_wter Products. ............ 102-103
Jocmwun CABLE TV CONVERTER! 49  Albia Electronics 80 c ATA Lo G
. 37  All Electronics 96
nns ont maen w:v 13 American Antenna..............ccoeenee Back Cover
A 45 Amp 85 New ITEMS . . . New BARGAINS!
L 34  Auncroma 111 ]
ETCOMKII WIRELESS — 46 B & K Precisi 13 ’REE UPON REQUEST!
THE ULTIMATE CABLE TV CONVERTER! —  Bagnall Electronics 91 Send today for FREE copy of
$01 TV 10 chanoel 3 00 —  Karel Barta 104 NEW CATALOG WS-81. Address Dept. RE
:T;.:.“:::;‘?J'“‘ 2 Bearcat 2
T e Bullet Electronics 100 FAIR RADIO SALES
s 1018 E-EURENA - Bax 1105~ LIMA, OHIO - 45802
—  CIE, Qleveland Institute of Engineering . 18-21
VIDCOR 2000 CONVERTER ELIMINATES PROBLEMS .
WHEN TAPING FROM CABLE TV 29 CFR,A 108
9 5 Restones your VCR's cape 33 Cambridge Learning............ccooovrveieinirenannens 83
mtsremst | Wincan 20 Channellock 36 Electronic Design Lab CA-18
o-:a:mn:::;:o:::-m = 10 ghlty Ellec:oniul ?% Save money, time, and trouble with a design fab'
Wit watchune snother Couguran — de La
unusu:: ::::‘l%nv SURPLUS 44  Communications Electronics.. .13 * Two EXP300 breadboards Sloping metal cabinet
MID-BAND - SUPER-BAND CABLE TV TUNER 95 —  Command Productions . \YlaYnaLble s::a: v;a;e gelnerlator .5Hz-20Khz
Converts cable channel® 1o a — Cook's Institut . an outputs
e R 38 Concosrd:lectr:niu o Power supplies fixes 5V-Yz amp output vanable dual track-
tecrde: etc Witk s11s0) ing regulator 0-15V =, current = 200M.A.. all St“)phes
= schematic Mo SUVAME. - 18 Jan Crys.tlls. short circuit proot, norse and nipples less than 20
[(0va00— Gt e § e 4130 | —  Dage Scientific « Four Iogic level ndicatars ® Four dala swilches
FACTORY SURPLUS UHNF TUNERS 35 Dngl—l(e'y Corp. o Excelient for schools teaching electronics, students,
— JW, Ecklin nobbyists, engineers and technicians For testing, proto-
95 T Len et —  Edu Cal Publicati :ygqs. modihications, circuit changes, ideas, and testing
" srmeniiveor e il inajcabisiTY) 22 Electronics Book Club................cenenvennnene s
P converter. stc o, SERRLOSE _ Electronic Technol Today Write for a FREE brochure Complete design lab $99 95,
3 Etco L2/ kit only $89 95_ Shipping and handiing (U P S ) $5 00
”NIATURE FM WIRELESS MICROPHONE T Fair Radics We wili ship C 0 D

CASCADE LABS, 1261 Sunny Shore Drive
Camano Istand. Washington 98292  (206) 221-7483

o SEVALRD

== 39 Fluke
s Rep e e 2 95 51,52 Fordham

- vavaess 7 Formula International ...................coenee.

54 ghh: ?_I;fﬂl'"e‘ ELECTRONIC KITS FROM HAL-TRONIX
AT e IveR SvTem T o 40 Godbout 2304 MHZ DOWN CONVERTERS. TUNES IN ON
FCC approved crystal conteolied —  Grantham College of Engineering CHANNELS 2 TO 7 ON YOUR OWN HOME T.V.
e T el HAS FREQUENCY RANGE FROM 2000 MHZ TO
ran s oy coraed Elcret e 2500 MHZ. EASY TO CONSTRUCT AND COMES
W e 14,15 Heath COMPLETE WITH ALL PARTS INCLUDING A

—  Informstion Unlimited................................ DIE-CAST ALUM CASE AND COAX FITTINGS,
21  Intermational Comp ts Corp. REQUIRE A VARIABLE POWER SUPPLY AND
T 95 24  International Crystal Mfg. Co. ........ ANTENNA (Antenna can be a dishb type
Kage shorts emuwion 1 9pin 9 47  Intermational Electronics Unlimited. or coffee can type depending on the

e e enep 4 JDR, Microdevices signal strength in your area.)
""" 5 Jameco Electronics 2304 MOD 2 (Basic / Pre-amp) $78.85

‘”"’“—"' g: llé'e(y‘sht‘onélfclectroni'c,s .................................... 2304 MOD 3 (Hi-Gain Pre-smp) $89.95
)

DUMPING! NORELCO ENDLESS LOOP CASSETTES i - y tronic Parts. .......ocennenniennnnns POWER SUPPLY FOR EITHER MODEL ABOVE
95 st /\ . R IS AVAILABLE COMES COMPLETE WITH ALL

o evasos] ) PARTS, CASE, TRANSFORMER,ANTENNA
s RSO ELS ADLESELY —  McGee Radio SWITCH AND CONNECTORS ...... $29.95

5 27  Micro Ace e T

IN STOCK — THE MURA —  Micro Management...............coeeernnrnnenens PREAMPLIFIERS

CORDLESS TELEPHONE svsrsm Microt HAL PA-19—1.5 mhz to 150 mhz. 19db gain oper-
- L) ates on 8 to 18 volts at 10ma. Complete unit

i 63  Midland Electronics ...............ccvveenerrenennnee $8.95. ’
ik ~,-"' —  NRI, Schools HAL PA-1.4—3 mhz to 1.4 ghz. 10 to 12 db gain

—  NTS, National Technical Schook o;;;v;ges on 8 to 18 volits at 10ma. Complete unit

b o
et T

- EAT S8  Netronics R & D Ldd. ... L
SALE OF QUARYZ BATTERY- 41  Non-Limear Systems........ Wﬁ‘k"ﬂ’?‘.’.‘l‘i‘?‘.‘l’ﬂ......f‘l“.“...’."."
gganfuo CLOCK MOVEMENTS! 59  Omega Sales 16 LINE ToucH TONE DECODER KII 65 5g
104 e o opasion oo alke 17 Paccom P.C. BOARD AND PARTS 44441444909,
08 e Germrs e SRS 36  Panasonic 52 LINE ToucH TONE DECODER KII g ag
- [anm-—mnn?— — 19  Paia Electronics Inc. ............cocvvnrnnnrcninenns 90 +C, BOARD AND PARTS sotstann q
Philips ECG Inc 8 | 16 LINE ENCODER KIT, COMPLETE WIT
20ANE AEGULATED) 1IVOC FONER SURELY 16'30 (';:‘Y:;':’C . 'g: CASE, PAD AND COMPONENTS ... 3675
138 wic no load 129 vdc tull e pany
oty vt o 53 RCA 2223, 33, 44 12 LINE Encoper k1T, COMPLETES%TgS
400w P € P Brand new faciory 5 07 CASE, PAD AND COMPONENTS 4.4 .
waled cartons Mo SEIVASRS. oy 4 z :‘dm ShE.lce:( oni l :05 SEG00GCRGRERRRRGRRRREIRRRRRRRES
7 [gwm--:_-_e_.?—_n_._n---u_] ] - Hl‘;l'sesy. TONICS]INCRT—msee % HANY, MANY OTHER KlTS AVA]LAB[E
Q OUR LATEST 98 PAGE —  Sabtronics 1
z slasc::/gmc C:TM.OG i 57 Shure Brothers Cover 3 Send 154 stomp or $.A.S.E. tor information ond flyer on other
I.'(""mm( *I‘:‘:"“ ‘;“‘":":‘ " HAL-TRONIX products. To ordes by phones 1-313-283-1782.
2 C i i 32 Solid State Sales 96 e e
5 e N 31 Sony Video 35 % “a HAL-TRONIX
] —  Spacecoast Research..........cooovereennerennnns 91 $.0. Box 1101
a O YOUS v 10 NORTH COUNTAY SHOPPING CENTER —  Surplus Center L Southgate. MI 48193
] PLATTSBURGH, N.Y. 12901 42  Trio-Kenwood Communications Inc............. Gnouts ovia 1200 v o v ponma uxco
g Chack with order, pleate Viss & Mastercard OK {Sorry no CO D s Add 15% 43,60 Triple“ HAPPNG WMIAL ADDITIONAL CHANMTS ART ASQUESTID
g e oaeaiee Bo o chosoy 16 Vaco DFORMATION, ut?:".o.“"""'"‘“"“"'z‘..";'.“""
Call 1 518 661 8700
—  Wersi
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fact:

the 10 most common
nuisances in PA can be cured.
permanently. instantly.

These 10 problem solvers in your toolbox are like 10 new tricks up your sleeve. Or 10 hours
of saved time. Or money in the bank. They tailor the sound, match the lines, smooth out the
peaks, fill in the valleys, make molehills out of troutleshooting mountains Snap one in. Out
go the hassles. Without soldering, or splicing, or infernal equipment modifications

®
Problem:  Solution:
Mi h Att t event t rload
|nput OVeﬂOad A1 5A Id::;?&h%r:g veriln:t?ocr)\rgp;.‘alr?:!:a?g Lép?:id ?(, a microphone input

PhaSing A.‘ SPR Phase Reverser reverses the phase of a balanced line without modifica-

tion of equipment

LOW'Frequency A.‘ 5HP High Pass Filter provides a low-frequency microphone cutoff to reduce

H unwanted low-frequency noises and proximity effect
Noise

High‘FrequenCy Low Pass Filter provides high-frequency cutoff to reduce objectionable
NO'Se A1 5LP high-frequency noises

Lack of Presence A15PA Presence Adapter adds voice-range intelligibility and extra brilliance

e Response Shaper provides excellent sibilance filtering flattens mi
Sibilance A1l SRS crophone response
L|ne Level A Line Input Adapter converts balanced low-impedance micropnone input
15LA to line level input

to Mic Input

MatChlng/ Bridging Transformer, a balanced unit. matches balanced or unbatanced
Brldglng/|SO|at|ng A1 SBT devices of different impedances

Tone Generator produces a continuous 700 Hz low-impedance mi
2 crophone level signal — extremely useful in setting-up and troubleshoot-
Troubleshooting A15TG  igiines

Helps check levels, connections, mixer inputs, and cables. Allows one
man to do the work of two

MICI‘Ophone A95 d Series Line Transformers make it pc e to connect low-impedance

|m edance an lines to mid- and high-impedance inputs (or vice-versa). Completely re

p A97 versible. Solves problems of excessive high-frequency loss and objec
tionable hum

Matching

Shown Actual Size: 114mm (4Y:
19mm (34 in.) diameter

n.) long x

Send for the free Shure brochure, AL280F

g+ure Brothers Inc., 222 Hartrey Ave., Evanston, IL 60204, In Canada: A. C. Simmonds & Sons Limited
cturers of high fidelity components, microphones, sound systems and related circuitry
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In one year our {40 antenna
has become the largest selling
CB antenna in the world!

1. It's more 2. Its made 3. Its proven best!
expensive... ...Here’s what the leading CB

publications said.
$42.5°
® suggested retail

CB TIMES: it's not often that a product bursts onto the mar-
ket scene, dominates and improves CB'ing for everyone. American

And when you

pay more,

Antenna and the K40 are doing it—repeated tests showed the K40
you expect more!

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
mode/ K40 equaled or out-performed the competitive antenna.
Apparently, American Antenna’s advertising is not merely Madison
Avenue showmanship.'
PERSONAL COMMUNICATIONS: an impressive
95% of the trials, 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.
CB MAGAZINE: “Introduced 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 CBers all
across the country said.

ANTENNA SPECIALISTS: ' truck driver and CB'er for
10 years . .. 50% further than my M4 10 ‘Big Momma'
—J.H. Colleft, 207 McFes, Bastrop, LA
AVANTI: “I'm an electronic technician with a Second Class
FCC license . . . i was able to transmit 70% further and tune
the SWR 75% fower than my Avanti.
—HM.R. Castro, VRB, Monserrante D-67, Salinas, Puerto Rico

PAL: 20% better in transmission and
reception than my 5/8 wave Pal Firesiik.

—John A. Bium, Box 446, Zelienoipie, 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 transmission 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.
—Jarome R. Brown, 7800 S. Linder, Burbank, IL

MORE PERFORMANCE:
The K40 Is guaranteed to

transmit further or receive

ciearer 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 wilt fit
any vehicle you'li ever own!
That includes choppers, dune
buggies, gutters, mirror
mounts, luggage racks, trunks,
hatchbacks, through roofs
semis, pick ups and RV's.

MORE QUALITY:
its 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 itright
here in the U.S.A.

*including option-
al mounts at extra
cost.

[N N ] This
Antenna -
is so g (SPECIAL NOTE)
DYNAMITE , ; IF YOU'RE A
you receive a ... v\ , BEGINNER:

GUARANTEE | : The K-40 will ransmit tarther and re-
ceve more Clearty than the antenna R repiaces of the custom-
o will recerve & prompt and tull refund rom the Registered
K-40 Dealer who instaed and tuned it

GUARANTEE (I: Uncondionely -guaranteed for 12

P A L AMERICAN ANTENNA _ K4@

takure. agi“m’ haQH
exclusions No gammucks For a full 12 months ELG'N, IL 60120
'COPYRIGHT AMERICAN ANTENNA 1979 POWE R!
.-« Sold exclusively by WAmerican K0 Dealers throughout the U.S. & Canada.
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