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TEK 2200 SERIES
PORTABLE OSCILLOSCOPES

THE ANSWER
BY ANY MEASURE

You can’t judge a scope
by its cover.

When you look at our simplified,
practical internal design, you
see why the Tek 2200 Series
delivers unparalleled hi;l;h
performance and reliability in
the field. You %et quality that's
unmistakably Tektronix in scopes
so advanced, they cost you less
to buy and own.

Through an innovative new con-
cept in scope design we reduced
the number of mechanical parts
by 65%. Reduced cabling by
90%. Virtually eliminated board
electrical connectors. And elimi-
nated the need for a cooling fan.

The result: a scope with
designed-in simplicity that
increases reliability as it cuts
downtime and repair costs. All of
which means outstanding value in

a compact, lightweight package
that your service technicians will
appreciate.

Plus, you get a selection of per-
formance to precisely match your
needs. There are the 60 MHz
single time base delay 2213A at
$1200* and the 60 MHz dual
time base 2215A at $1450" And at
100 MHz, the dual time base
2235 at $1650" and the 2236
with an integrated counter/timer/
multimeter at $26507

The industry’s first three-year
warrantyt is testimony to 2200
Series dependability. Adding
value to value are a variety
of optional service plans that can
economically extend this cover-
age to five years.

Consider what you're paying

now in downtime, in service, in

back-up scopes. On the bottom

line, a Tek 2200 Series scope will

save you money, time and trouble

now and in the years to come.
Contact your Tek Sales

Engineer for a demo today. Or

call 1-800-426-2200, Ext. 201.

In Oregon, call collect:

(503) 627-9000, Ext. 201.

*Prices F.O.B. Beaverton, Oregon

t3-year warranty includes CRT and applies to 2200
family oscilloscopes purchased after 1/1/83. Scopes
are UL listed, CSA and VDE approved

Copyright € 1984, Tektronix, Inc. All rights reserved. TTA-517

Tektronbx

COMMITTED TD EXCELLENCE
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HX1000

When you need to hear the
action from wherever you are,
Regency delivers. Our portable
scanners keep you in touch
with the local news. Whether
it’s bank hold ups, three alarm
fires, weather, business,
marine radio, or aircraft calls,
Regency portables bring you
the on the scene action. While
it’s happening from where it’s
happening . . . in your
neighborhood.

PROGRAMMABILITY WITH
A CHOICE

Regency offers you two new
exciting keyboard
programmable hand held
scanners. First there’s the
HX2000 20 channel, no crystal
scanner. It offers UHF

and VHF ranges with the
important addition of 800 MHz
and aircraft frequencies. And
with features like search and
scan, priority, liquid crystal
display, and selectable search

Regen
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HX2000

increments, the HX2000 is a
sure winner.

If you don’t need the extended
coverage, there’s the HX1000.
It let’s you cover your choice of
over 15,000 frequencies on 30
channels at the touch of your
finger. No crystals are
necessary. Six band coverage,
search and scan, priority
control, and a liquid crystal
display with special
programming messages and
clock are all part of the
package. And with the sealed
rubber keyboard and die-cast
aluminum chassis, the HX1000
is the most rugged and durable
hand held on the market.

CRYSTAL-CLEAR

If you don’t need all the
features of programmables, but
you want the convenience of
portability, we've got you
covered. Our two crystal
controlled hand held scanners,
the HX650 and HX750, offer

CIRCLE 257 ON FREE INFORMATION CARD

all the action...

HX750

cy hand

d scanners

"

HX650

six channels, individual
channel lock outs, LED
channel indicators, step
control, two antennas and an
adaptor/charger. Both cover
VHF high and low, UHF and
“T”" public service bands, with
the HX750 offering the
additional coverage of VHF
aircraft band.

DECIDE FOR YOURSELF

Your Regency Scanner dealer
would be happy to give you a
free demonstration of these
and other new Regency
Scanners. Stop in today. Or,
write Regency Electronics,
7707 Records St., Indpls., IN
46226.

N
Reqency,

ELECTRONICS, INC.
7707 Records Street
Indianapolis, IN 46226
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NEW!
i

661‘ -G/V\C&_.L
Scanners

Communications Electronics;
the world's largest distributor of radio
scanners, introduces new models
with special savings on all radio
scanners. Chances are the police,
fire and weather emergencies you'll
read about in tomorrow's paper are
coming through on a scanner today.

NEW! Regency? MX7000-G

List price $699.95/CE price $449.00
10-Band, 20 Channel ® Crystalless ® AC/DC
Frequency range: 25-550 MHz. continuous coverage
and 800 MHz, to 1.2 GHz continuous coverage
In addition to normal scanner listening, the
MX7000 offers CB, VHF, and UHF TV audio, FM
Broadcast, all aircraft bands (civil and military),
800 MHz communications, cellular telephone,
andwhen connected to a printer or CRT, satellite
weather pictures.

NEW! Regency® MX5000-G

List price $599.95/CE price $354.00
Multi-Band, 20 Channel ® No-crystal scanner
Search ® Lockout ® Priority ® AC/DC
Selectable AM-FM modes ® LCD display
World's first continuous coverage scanner
Frequency range: 25-5650 MHz. continuous coverage.
Never before have so many features come in
such a small package. The Regency MX5000
mobile or home scanner has continuous cover-
age from 25 to 550 MHz. That means you can
hear CB, Television audio, FM broadcast sta-
tions, all aircraft bands including military and
the normal scanner bands, all on your choice of
20 programmable channels.

NEW! Regency® MX4000-G

List price $629.95/CE price $394.00
Multi-Band, 20 Channel ® No-crystal scanner
Search ® Lockout ® Priority ® AC/DC
Selectable AM-FM modes ® LCD display
Bands: 30-50, 118-136, 144-174, 440-512, 800-950 MHz.
The Regency MX4000 is gives coverage in the
standard VHF and UHF ranges with the impor-
tant addition of the 800 MHz. and aircraft bands.
It features keyboard entry, multifunction liquid
crystal display and variable search increments.

Regency® MX3000-G

List price $319.95/CE price $182.00
6-Band, 30 Channel ® No-crystal scanner
Search ® Lockout ® Priority ® AC/DC
Bands: 30-50, 144-174, 440-512 MHz

The Regency Touch MX3000 provides the ease
of computer controlled, touch-entry program-
ming inacompact-sized scannerforuse athome
orontheroad. Enteryourfavorite public service
frequencies by simply touching the numbered
pressure pads. You'll even hear a "beep” tone
that lets you know you've made contact.

Regency® Z30-G

List price $279.95/CE price $166.00
8-Band, 30 Channel ® No-crystal scanner
Bands: 30-50, 144-174, 440-512 MHz.

Cover your choice of over 15,000 frequencies
on 30 channels at the touch of your finger.

Regency
RH250

Regency® C403-G

List pnce $99.95/CE price $62.00

5-Band, 4 Channel ® Crystal scanner
Channel indicator LED ® AC only ® Low cost
Bands: 30-50, 148-174, 450-470 MHz
Regency's basic scanner, the C403 gives you
the excitement of police, fire and emergency
calls at a budget price. It can tune in to any of
five public service bands and brings the signal
in loud and clear..on any of four possible
channels. It comes with detachable telescope
antenna and AC power cord. Order one crystal
certificate for each channel you want to receive.

Regency® HX1000-G

List pnce $329.95/CE price $209.00
6-Band, 30 Channel ® No Crysial scanner
Search ® Lockout ® Priority ® Scan delay
Sidelit liquid crystal display ® Digital Clock
Frequency range: 30-50, 144-174, 440-512 MHz.
The new handheld Regency HX1000 scanner is fully
keyboard programmable forthe ultimate in versatil-
ity. You can scan up to 30 channels atthe sametime.
When you activate the priority control, you automat-
ically override all other calls to listen to your favorite
frequency. The LCD display is even sidelit for night
use. A die-cast aluminum chasis makes this the
most rugged and durable hand-held scanner avail-
able. There is even a backup lithium battery to main-
tain memory for two years. Includes wall charger,
carrying case, belt clip, flexible antenna and nicad
battery. Order your Regency HX1000 now.

Regency® R106-G

List price $159.95/CE price $92.00

5-Band, 10 Channel ® Crystalscanner ® AC/DC
Frequency range: 30-50, 146-174, 450-512 MHz.
Aversatile scanner, The Regency R-106 is built
to provide maximum reception at home or on
the road. Rugged cabinet protects the advanced
design circuitry allowing you years of depend-
able listening.

NEW! Regency® R1050-G

List price $179.95/CE price $109.00
6-Band, 10 Channel ® Crystalless ® AC only
Frequency range: 30-50, 144-174, 440-512 MHz.
Now you can enjoy computerized scanner ver-
satility at a price that's less than some crystal
units. The Regency R1050 lets you in on all the
action of police, fire, weather, and emergency
calls. You'll even hear mobile telephones.
Programming the R1050 is easy. Merely touch
the keyboard and enter any of over 15,000
frequencies on your choice of 10 channels.

Regency® HX650-G

List price $129.95/CE price $79.00

5-Band, 6 Channel ® Handheld crystal scanner
Bands: 30-50, 146-174, 450-512 MHz.

Now you can tune in any emergency around
town, from wherever you are, the second it
happens. Advanced circuitry gives you the
world's smallest scanner. Our low CE price in-
cludes battery charger/A.C. adapter.

NEW! Regency® HX-650P-G
List Price $189.95/CE price $104.00
Now, Communications Electronics offers a
special packaged price on the Regency HX-650
scannerand the following items for only $104.00.
Yougetthe Regency HX-850 scanner, asetof 4
AAA ni-cad batteries, the MA-506 carrying case,
six crystal certificates, AC adapter/chargerand
flexible rubber antenna for only $104.00 per
package plus $10.00 shipping/handling. To
order this special package, use CE special
order number HX-650P-E.

QUANTITY DISCOUNTS AVAILABLE
Order two scanners at the same time and deduct
19, for three scanners deduct 2%, four scanners
deduct 3%, five scanners deduct 4% and six or
more scanners purchased at the same time
earns you a 5% discount off our super low
single unit price.

Regency

HX1000

Regency
HX2000

Regency
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NEW! Regencx@ HX2000-G
The World's First800 M Handheld Scanner
List price $569.95/CE price $359.00
7-Band, 20 Channel ® No-crystal scanner
Priority conirol ® Search/Scan © AC/DC
Sidelit liquid crystal display ® Memory backup
Bands: 118-136, 144-174, 440-512, 800-950 MHz.
The new Regency HX2000, handheld scanner
covers thousands of frequencies including the
new 800 MHz. band. Although this scanner
does not have low band, you can scan up to 20
channels at the same time. Selectable AM/FM
reception modes on all frequencies. With the
included AC/DC transformer, the HX2000 can
be operated on either 120V ACor6 VDC. Scans
15 channels per second. Size 3" x 7" x 1%."
Includes wall charger, carrying case, belt clip,
flexible antenna and nicad batteries.

NEW! Regency® RH250B-G
List price $699.95/CE price $379.00

10 Channel VHF synthesized transceiver
Built-in scanner with programmable priority
Fully programmable CTCS8 on every channel
If you're afireman, policeman orapersononthe
go and it's essential that you stay in touch with
headquarters, you need the Regency RH250
transceiver. You can program simplex or semi-
duplex frequencies including CTCSS tones.

OTHER RADIOS & ACGESSOHIES

Z10-G Scanner. . s R R 36.00
ZAS- G S CANNAr, L. e S 5199.00
RPH410-G 10 ch. handheld nc-crystal transciever. . . $399.00
B-4-G 1.2 V AAA Ni-Cad batteries (set of four).......$9.00

A-135C-G Crystal certificate .............
AB0-G Magnet mount mobile antenna . i
A70-G Base stationantenna...............co.....
Add $3.00 shipping for all accessories ordered at the same time.
Add $3.00 shipping per scanner antenna.
BUY WITH CONFIDENCE

To get the fastest delivery from CE of any
scanner, send or phone your order directly to
our Scanner Distribution Center™ Be sure to
calculate your price using the CE prices in this
ad. Michigan residents please add 4% sales tax
or supply your tax I.D. number. Written pur-
chase orders are accepted from approved gov-
ernmentagencies and mostwellratedfirmsata
10% surcharge for net 10 billing. All sales are
subject to availability, acceptance and verifica-
tion. All sales on accessories are final. Prices,
terms and specifications are subject to change
without notice. All prices are in U.S. dollars. Qut
of stock items will be placed on backorder
automatically unless CE is instructed differ-
ently. A $5.00 additional handling fee will be
charged for all orders with a merchandise total
under $50.00. Shipments are F.O.B. Ann Arbor,
Michigan. No COD's. Most products that we sell
have 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 shipping charges.
Non-certified checks require bank clearance.

Mail orders to: Communications Electron-
ics;” Box 1045, Ann Arbor, Michigan 48106
U.S.A. Add $7.00 per scannerfor U.P.S. ground
shipping and handling in the continental U.S.A.
For Canada, Puerto Rico, Hawaii, Alaska, or
APO/FPO delivery, shipping charges are three
times continental U.S. rates. If you have a Visa
or Master Card, you may call and place a credit
card order. Order toll-free in the U.S. Dial
800-USA-SCAN. In Canada, order toll-free by
calling 800-221-3475. WUI Telex CE anytime,
dial 671-0155. If you are outside the U.S. orin
Michigan dial 313-973-8888. Order today.
Scanner Distribution Center™ and CE logos are trade-
marks of Communications Electronics Inc.
{Regency is a federally registered trademark of Regency
Electronics Inc. AD #020185-G
Copyright @ 1985 Communications Electronics

For credit card orders call

1-800-USA-SCAN

@l COMMUNICATIONS
ELECTRONICS"

Consumer Producs Division

P.0. Box 1045 O Ann Arbor, Michigan 48106-1045 U.S.A.
Call 800-USA-SCAN oroutside U.S.A. 313-973-8888
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Robots are here to stay! In the next year
or so, there’s going to be a personal-robot
explosion just like the personal-computer
explosion we’ve just witnessed. Well,
here’s where you can get started!

We'll show you how to convert a commercially available toy robot
arm by adding computer control to it. It’s a whole lot easier than
building a robot from scratch, and you can learn just as much—and
you can have at least as much fun! Whether you put your robot to
work or just use it to play with, it’s sure to attract a lot of attention. The
story starts on page 49.

NEXT MONTH

ON SALE MAY 9

INSTALLING SATELLITE TV

One article will cover the decisions you have to make
before you set up a TVRO. A second will show you
how to set things up once you’ve made your deci-
sions.

TURN YOUR DVM INTO A THERMOMETER
Why just measure voltage?

BARGRAPH VOLTMETER FOR YOUR CAR
Keep tabs on your electrical system with this easy-to-
read meter.

ELECTRONICS IN MEDICINE
How electronics technology is used to aid the blind.

DIGITAL IC’s
An indepth look at flip-flops.

AND LOTS MORE!

As a service to readers, Radio-Electronics publishes available plans or information reating to newsworthy products, techniques
and scientific and technological developments. Because of possible variances in the quality and condition of malerials and

VIR AN

workmanship used by readers, Radio-Electronics disclaims any responsibility for the safe and proper functioning of reader-bullt
projects based upon or from plans or information published in this magazine.
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More quali
accessories for

more DMMs

than anyone else
inthe world.

Fluke has over thirty ways to expand
the horizons of your DMM — even if your
existing DMM is made by someone else.

Take our new, low-priced 80i-400 cur-
rent clamp, for example. It's one of five
different accessories offered by Fluke to
let you take safer, more accurate current
measurements in high energy circuits.

Or consider our universal temperature
accessories. They convert your DMM
into a thermometer for air, surface, and
non-corrosive liquid temperature
measurements.

Fluke also offers a variety of probes to
measure high voltage and probes for
high frequency ac measurements. Plus a
complete selection of test leads, battery
eliminators, carrying cases, and more.

It's the largest selection of DMM
accessories available in the world.

So why spend a lot of money on new
equipment, when all you may really need
are new accessories.

To get the whole story, ask for a copy
of our complete DMM accessories book-
let. It's yours for free by contacting your
local Fluke Distributor, or by calling toll-
free 1-800-426-0361.

FROM THE WORLD LEADER
IN DIGITAL MULTIMETERS.

FLUKE

IN THE LS. AND NON-EUROPEAN COUNTRIES: John Fiuke Mig. Co., Inc.. PO. Box C9050. M/S 250C, Everetl, WA 98206, Sales: (206) 356-5400, Oiher: (206) 347-6100
EUROPEAN HEADQUARTERS: Fluke (Holland) BV, PO. Bax 2269, 5500 CG Eindhoven, The Nethertands, (040) 458045, TLX: 51846

(@ Copyright 1985 John Fluke Mig. Co, Inc,  All rights reserved,  Ad No. 4703-8020
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WHAT’S NEWS

Four countries join
for direct broadcast

The Nordic Council of Minis-
tries of Culture, Communications,
and Industry has decided on a new
transmission system for Nordic di-
rect broadcasting satellites. Den-
mark refrained from joining the
decision by the Ministries of
Finland, Iceland, Norway, and
Sweden. The Danish Communica-
tions Administration, however,
supports it.

In one satellite channel, the new
system, C/MAC/PACKET, can send
television pictures, TV sound,
commentator channels, and two
sound radio channels in stereo. It
also improves sound and picture
quality.

England has also chosen the C/
MAC/PACKET system, and it is rec-
ommended by the European
Broadcast Union as the only form
for satellite broadcasting in Eu-
rope.

World’s fastest circuit
developed at Bell Labs

The fastest, most efficient semi-
conductor circuit ever made has
been developed at AT&T Bell Labs.
A frequency divider using the new
technique operated at 10 billion
cycles per second when cooled to
70 degrees Kelvin, and did it with
about one tenth the power dis-
sipation of the equivalent silicon
device. That is about twice the
speed of present-day circuits. (At
room temperatures, the best sil-
icon circuits approach its speed,
but use 20 to 30 times as much
power.)

The new circuit is based on a
Selectively Doped Heterostruc-
ture Transistor (SDHT), a multi-
layer sandwich of aluminum gal-
lium arsenide and gallium arse-
nide (AlGaAs-GaAs) in which the

AN SDHT FREQUENCY DIVIDER IC is exam-
ined by J.V. DiLorenzo, head of the Bell Labs
Electronic Materials and IC department. It
was developed by Raymond Dingle, Horst
Stormer, and Arthur Gossard at Bell Labs.

electrons are able to move faster
than up to now was considered
possible. That is accomplished by
placing the silicon donor im-
purities in the AlGaAs layer and
forcing the electrons to migrate to
the GaAs layer. Thus, the electrons
can move without being impeded
by collisions with donor im-
purities in the crystal. They move
at twice the “normal” speed at
room temperatures—twenty times
as fast at liquid-nitrogen tem-
peratures.

The first of the many applica-
tions of the new technology are
expected in the supercomputer
field, where speed of operation is
a critical factor.

Electronics taught
by videodisc

Eastman Kodak Co. has licensed
J.A.M. Inc., a maker of video and

computer training software, to
produce and market an interactive
videodisc course: New Electronic
Technologies. Subjects include
electronic displays, electronic
imaging, magnetic and nonmag-
netic recording, integrated cir-
cuits, and electronic transmission.

The package will consist of six
laser discs, with the correspond-
ing computer-interface card and
computer program (stored on flex-
ible diskettes). It is designed for
use with a laser-disc player and ei-
ther an IBM or IBM-compatible
personal computer.

Kodak anticipates that the
course will appeal to business and
industrial organizations, colleges,
and government agencies. J.A.M.
expects to market the course for
$6,750.

New standard announced
for tape recorders

The Electronic Industries Asso-
ciation (EIA) has announced the
availability of a new Interim Tape
Recorder Measurement Standard
(1S-12). It is the result of an indus-
try-wide effort to standardize the
measurement of high-fidelity ana-
log tape recording and reproduc-
ing equipment.

An important feature of the new
standard is the establishment of
reference levels to which such
specifications as signal-to-noise
ratio, maximum recorded-level,
and meter calibration are referred.
Ambiguities due to the choice of
reference input and output levels
have also been addressed, so that
products can be compared.

Copies of 1S-12 are available
from the Electronic Industries As-
sociation, Standards Sales Office,
2001 Eye Street, N.W., Washington,
D.C. 20006 at the price of $18.00
per copy. R-E



- ELecTronics Book CLue

The Best Source for Hobbyists and Professionals
for Over 19 Years!

Time- and Money-Saving Advice . . .

Practical Troubleshooting & Repair Tips .
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of Projects . . . Plus, Exceptional Savings
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7 very good reasons to join | |
the Electronics Book Club 1  EcecTronics Book Cuue I

/' P.O. Box 10, Blue Ridge Summit, PA 17214 |

Please accept my membership in the Electronics Book Club and send the 4 volumes l
circled below, plus, my FREE utility apron, billing me $2.95 plus shipping and han- I
dling charges. If not satisfied, | may return the books within ten days without obliga-
tion and have my membership cancelled. | agree to purchase 4 or more books at
without obligation reduced Club prices (plus shipping/handling) during the next 12 months, and may I
 Club News Bulletins. All about current selections— g 51" any time thereafter.

e Big Savings. Save 20% to 75% on books sure to in- 0
mains, alternates, extras—plus bonus offers. Comes 13 times = 1108 1183 1211 1218 1393 1431 1492 1539 1542

crease I?‘our electronics know-how
* No-Risk Guarantee. All books returnable within 10 days

a year with hundreds of up-to-the-minute titles to pick from 1577 1583 1593 1599 1604 1605 1616 1650 1665 1670
e Automatic Order. Do nothing and the Main selection 1672 1690 1699 1740 1765 1777 1820 1875 1932
will be shipped automatically! But . . . if you want an Alter-
nate selection—or no books at all—we'll follow the instruc- Name Phone
tions you give on the reply form provided with every News
Bulletin Address
* Bonus Books. Immediately get a Dividend Certificate City
with every book purchased and qualify for big discounts of :
60% to 80% Slala =20
s E i 1 Quali . . , Valid for new members only. Foreign applications will receive ordering instructions. Canada must
Exceptional Quality. _A" books are first-rate publisher’s remit in U.S. currency. This order subject to acceptance by the Electronics Book Glub.
editions selected by our Editorial Board and filled with useful i
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up-to-the-minute information I = o ) 1o ey [ I ) ) ) ) ey ) I G G e
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Wouldn't you like to have a

new skill you could call your own?

Learn TV, audio, and video servidn
with at-home training from NRI.
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You can learn to service and
pair TVs, stereos, electronic
usical instruments and ampli-
irs, car and portable radios,
cord and tape decks, videocas-
tte recorders and disc players,
most any kind of electronic
juipment on the market. And
»u can learn to do it at home,
your spare time, without quit-
1g your job or wasting time

1d gasoline on night school.

RI will train you, as it has over
million and a quarter others,
ith effective methods proven
ver 69 successful years.

Hands-On Training

NRI training is practical train-
1g all the way. Throughout your
burse, you'll perform hands-on
gperience projects that make
1eory come to life and give you
:al understanding.

Includes Both 25" TV
And VCR, Plus DMM
And More

As part of your training, you'll
uild your own 25" Heath/
enith color TV, a state-of-the-
rt unit with infrared remote
ining, programmable channel
election, and the incredible
pace phone for remote calling.
ou also get a front-loading,
emote-controlled videocassette
ecorder to play your video-
aped lessons and learn about
ervicing this complex instru-

nent.

Practical training on a real state-of-the-art TV,
VCRor stereo, using professional equipment

Youlll learn troubleshooting
techniques using a professional
3Y2-digit digital multimeter.
You'll use it when assembling
your TV to check demonstration
circuits you build on the NRI
Discovery Lab, and in your pro-
fessional work. It's the equip-
ment and training you need for
SUCCESS.

Exclusive NRI Training
On Videotape

In addition to profusely illus-
trated lessons, you get NRI Ac-
tion Videocassettes . . . video-
taped lessons that show you
graphic presentations of elec-
tronic systems, vivid closeups of
servicing techniques and profes-
sional “shortcuts” to study and
replay as often as you want.

Training For Success

NRI not only prepares you to
become a top technician, we get
you ready for independence.
NRI Video/Audio servicing gives
you a great new way to earn

extra money doing part-time
servicing for appliance and de-
partment stores—building a
good-paying, new career with an
electronics firm . .. or even
starting your own business. You
can start small, even part-time in
your basement or garage, make
the most of your opportunities
to grow into a successful busi-
nessman.

Free Catalog . . . Mail
Card Today

Send the postage-paid card for
our free 104-page color catalog
describing our courses in full,
showing all equipment, lesson
outlines, and career opportuni-
ties. It also shows other exciting
courses like Microcomputers,
Electronics Design, Industrial
Electronics, Digital Electronics,
and more. Mail the postage-paid
card today for your copy. And
see how you can make
the most

of your talent. If card has been
removed, please write to:

NRI Schools of
Electronics
ir McGraw-Hill Continuing

Cj.l. Education Center

I ™ n | . 3939 Wisconsin Avenue
Washington, DC 20016

We'll give you tomorrow.

G861 AVIN
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VIDEO NEWS

DAVID LACHENBRUCH
CONTRIBUTING EDITOR

® VCR’s hottest year. Videocassette recorders
became a true mass-market product in 1984,
EIA’s official sales figures prove. Dealers in the
United States bought 7,615,791 VCR's last year, up
86.1% from the 4,091,321 sold in 1983. In fact,
1984’s sales exceeded the total for 1981, 1982, and
1983 combined. And the momentum continued
into 1985, with sales in January eclipsing those
of January 1984 by more than 64%.

® New videocassette products. Since many
people buy VCR's solely to watch pre-recorded
cassettes, why not make a play-only videocassette
machine? That question has come up repeatedly,
and the answer always has been that hardly any
savings is made possible by eliminating the
record function, especially since production of
record-and-play machines is so high. But
apparently the demand is there, and the
videocassette player, or VCP, could be a hot
product this year.

VCP’s are now being imported by Funai of
dJapan, mainly for the rental market, selling at
around $260. Another version could be designed
to retail for less than $200. Funai's initial
offerings have aroused enough interest to
encourage big Matsushita to enter the market,
and it is exploring bringing them to the United
States. As reported last month, Quasar and
General Electric are considering offering these
VCP’s (although at a much higher price than the
Funai machine). Korea's Gold Star, Samsung, and
Daewoo have developed VCP prototypes, as has
Sampo of Taiwan.

Another videocassette product—which isn’t on
the market here and might not ever be—is
stirring up plenty of excitement nevertheless.
That is a double-deck VCR, being offered by Sharp
in the Middle East only. The reason it has raised a
furor here is that it can easily be used for copying
cassettes—just put a recorded cassette in one slot
and a blank one in the other. The Motion Picture
Association of America, which has been pressing
for legislation to levy a fee on VCR and tape sales

(to be paid to copyright owners) has hailed the
existence of the two-cassette machine as proof
that one of the main purposes of VCR's is to make
illicit copies of copyright material.

e New video products. Pioneer has
introduced its combination laser videodisc and
digital audio compact disc player. Priced at $1,200,
it can play the 4'z-inch CD audio discs as well as
12-inch and 8-inch videodises, including the new
ones with digital soundtracks.

General Electric, Magnavox, Panasonic, and
Quasar around midyear will market camcorders
that use full-sized VHS videocassettes and weigh
just over seven pounds, with batteries; they were
unpriced at press time, but are expected to list
between $1,600 and $1,800. They can play back as
well as record.

The Beta Group—including Sony, NEC, Sanyo,
and Toshiba—will soon market the third version
of the record-only Betamovie camcorder. This one

- has a solid-state CCD pickup in place of a camera

tube, and has automatic focus.

Hitachi is introducing a filmless still camera,
using the standard 1.85-inch micro-floppy disec to
store R5 pictures; it will be priced around $2,000
(including TV playback system and dye-transfer
color printer) in Japan.

@ Korean VCR’s coming. The first VCR's from
Korea are scheduled to start arriving this spring
and summer. They had been kept off the export
market previously under the terms of license
agreements with Japanese developers of the VHS
and Beta formats; but beginning this year, export
is permitted. The major effect of the new source
for video recorders is expected to be lower prices.
The first Korean VCR's—both VHS models—have
been announced by Samsung and Gold Star, their
lowest suggested list prices being $349 and $399,
respectively. However, list prices don't
necessarily represent true “street prices,” and
there is conjecture that the units will settle down
to $299 or less. R-E



LOWEST PRICES
OFFETHESHELE

HITACHI . =
OSCILLOSCOPES

CALL TOLL FREE
FOR FAST DELIVERY

800-645-9518

In New York State 800-832-1446

HITACHI 100 MHz
W/CRT READOUT & BUILT-IN
MICROCOMPUTER

Model V-1100

$2500

Probes included.

e Quad channel

(Ch. 1,2,3,4) with
independent position
controls e 8 trace with
alternate sweep

o 18kV-6" rectangular
CRT o Minimum
deflection factor

1 mv/dlv, maximum
sweep time 2ns/div

s TV-sync o X-Y
operation up to 1 MHz (3° or less), variable hold-off  Gate out
put for A and B sweep o CH 1 signal output to 100 MHz (-3db)...
plus much more.

‘v# i ose” 0

HITACHI 100 mHz QuaD Model V-1050F
TRACE DELAYED SWEEP SCOPE  $4 DQ Q95

(Reg. $1980) Probes included.

e Use of low halation
dome mesh and large
6" rectangular CRT
with internal graticule
e 500 uV/div high
sensitivity design

e Alternate and single
sweep functions

e TV sync separator
circuitry with one touch
synchronization

« Automatic focus circuits e Variable hold-off circuitry e X-Y
operation e Delayed sweep function with one touch control 10X
magnification

Model V-650F

*9935*°

HITACHI so mHz buaL
TRACE DELAYED SWEEP SCOPE

(Reg. $1195,) Probes included.

e 6" rectangular CRT
with internal graticule.
e 1 mV/div high
sensitivity design

e Triple trace for
checking synchronous
signals and relationship
and timing between
observed waveforms

e TV sync separator
circuitry e Automatic
focus circuitry e Variable hold off circuitry e X-Y operation

¢ Delayed sweep function with one touch control 10X
magnification e Signal output: CH1 output terminal to frequency
counter, etc.

HITACHI PORTABLE OSCILLOSCOPES
1 mV/div DUAL TRACE

Model V-222 (20 MHz)

$549°s

(Reg. $715) Probes included.

Model V-422 (40 MHz)

$699°°

(Reg. $895) Probes included.
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e Thin, light and compact design e Large 6-inch rectangular,
internal graticule CRT e Autofocus circuit and scale illumination
« DC offset function = Voltage and frequency reading outpuls
o Alternate magnify function e 8 divisions of displayed dynamic
range e TV sync separation circuit e X-Y operation mode

HITACHI porTABLE Model V-212

OSCILLOSCOPE DC TO 20 MHz, $499¢°5

1 mV/div DUAL TRACE pickcdoel
Probes included.

e Thin, light and
compact design

e Large 6-inch
rectangular, internal
graticule CRT e High
accuracy - +3% e High

%o jsi!
R

m?u 00"#

'

sensitivity —1 mV/div

e Stable, low-drift | |
design e 8 divisions of

displayed dynamic e Rl

range e TV sync
separation circuit e X-Y operation mode

MASTERCARD/VISA
ACCEPTED Service and Shipping
i Charge Schedule

FOR ORDERS ADD
$501-750" ..o $8.50
$751-1,000 .... $1250

PHONE ORDERS $1,001 and up...$1500

ACCEPTED

Fordham

260 Motor Parkway, Hauppauge, New York 11788

GRAL AYIN
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What's new in TVRO systems

WHAT'S SMALLER THAN A 10-FOOT DISH,
but bigger than a bread box?—a
PD™, or Personal Dish™. A Per-
sonal Dish is a small C-band (4
GHz) satellite terminal, like that
shown in Fig. 1. (It is also a regis-
tered trademark of PD, Inc., 3
Claremont Road, Bernardsville, NJ
07924.)

About five years ago, a 10-foot
dish was a form of a PD; two years
ago, it was the 8 footers; one year
ago, the 6 footers. But now you
can't be a respectable PD supplier
unless you have a 4-foot dish.

Are dishes getting better and
better? Is TVRO electronics get-
ting better and better? (So much
so that a 4 foot dish today works
like a 10 foot dish of yesteryear?)
Without qualification, the answer
is no! In fact, that would be a re-
sounding NO! Still, dishes are get-
ting smaller and more and more
firms are offering the miniature C-
band terminal systems. So what's
the story here?

What'’s happening

There are actually two and a half
stories. All are true and we'll be
brief. For one, dish designs have
improved, but not that much. Be-
sides, as dishes get larger and
larger, more and more of their sur-
face area (or gain-ability) is thrown
away in the manufacturing or as-
sembly process by sloppy toler-
ances.

A bigger dish, with inaccurate
surfaces, is no better (no more
sensitive) than a smaller dish with
an accurate surface. It is far easier

* Publisher, CSD magazine

FIG. 1

to maintain good surface accuracy,
and therefore maximize gain, with
a smaller surface. That's basic.
Second, satellites have become
more powerful. In particular, the
present generation Galaxy
(Hughes built) satellites are nearly
9 watts per channel. That’s nearly 3
dB better than the older, original
SATCOM and Westar birds! More
signal from the satellites allows
you to back-off on the ground sys-
tem, and reduce the dish size for
the equivalent picture detail.
Finally the half-story: Satellite
receivers perform more effi-
ciently. By reducing the receiver’s
(IF) bandwidth, greater receiver
sensitivity has been achieved. Of
course, there is some sacrifice;
you lose some of the crispness of
the picture when you chop out
some of the satellite-transmitted
information. But that’s generally

BOB COOPER, JR.,
SATELLITE TV EDITOR

considered an acceptable trade-
off.

So we have smaller dishes today
than we had in 1980 or even 1983
because they are of better quality
(by a 10% factor), receiver circuits
about20% more sensitive, and sat-
ellites stronger by a 50% factor.
That adds up to 80% better quality,
not quite 100%.

Because there are trade-offs in-
volved in the smaller dishes, you
never really get you back to the
100% you started with when using
a quality 10-foot dish system to be-
gin with. You can never regain the
extra signal margin—for example,
to compensate for system aging—
nor can you put back the picture
detail sacrificed with the narrow-
banded receiver (IF).

In spite of those negatives, PD’s
are here and selling well, in sizes
from 4 feet to 6 feet. And if you are
thinking about selling or servicing
new TVRO systems, or simply buy-
ing one for yourself, you need to
understand what this “smaller is
better” mania is all about.

The smaller units have several
obvious advantages: size is one, of
course. Many people wouldn't
have a dish on the roof or in the
yard if it had to be 10 feet in diame-
ter. Many roofs can’t stand the
wind loading of a 10-footer or even
an 8-footer. (Figure 2 will give you
some idea about the differences in
dish size. Shown are a 4-foot C-
band, left; 2-foot Ku-band, center,
and a 10-foot C-band dish.) That's a
plus in favor of four to six foot
dishes.

Another advantage is the price:



TVRO dealer “Starter Kit”
available

if you are into electronics, operating or
working for an electronics sales or ser-
vice center, and are interested in learn-
ing more about the business oppor-
tunities offered by the rapidly growing
TVRO industry, Bob Cooper has a spe-
cial data-packet for you. And it is free of
charge! Simply send your name and ad-
dress, preferably on a company let-
terhead or with a company business-
card attached to: TVRO Starter Kit, P.O.
Box 100858, Ft. Lauderdale, FL 33310
and ask for your kit.

‘You will be sent a complete packet of
current information on the TVRO dealer
world, including valuable reprinted arti-
cles from CSD magazine outlining the
start-up problems associated with be-
coming a TVRO dealer in the 1985
TVRO industry. There is no obligation; of
course.

antenna. It's cable-TV with a satel-
lite twist. With proper planning
and proper equipment, you can
serve 2 or 200 individual outlets in
that way. Each home has indepen-
dent access to all the signals on
one satellite through one or two
cables from the PD.

People can subscribe or simply
pay into a cost-sharing “kitty.” In
that way individual homes have ac-
cess to the same programming

ble is not available, typically for
under $600 per home. Not a bad
trade. But is it really satellite TV?
Think again.

Until recently, you couldn’t be a
satellite TV person unless you
were equipped with the latest
dish, LNA, receiver, and motor
drive. That's fine; there has been a
market of at least 500,000 such
people to date and more undoubt-
edly will be found with the same

instincts. But there is another mar-
ket developing as well.

that regular cable-TV customers
have, when and where regular ca-

A popular dealer-net price on a
well known 6-footer is under $250,
including the mount. That’s a hard
number to argue with when 8 to 10
foot dishes are twice as much (or
more) in the dealer-distribution
line.

At least two East Coast firms
have made a science of 4 to 5
footers and their experience to
date is instructive. Personal Dish,
Inc. has created a series of 4- and 5-
foot dishes with special side-of-
building and roof-top mounts in-
tended for the often over-built
northeastern corridor.

Their concept is that people
who live in townhouses, condos,
and apartments should not be
shut off from satellite-TV service
just because they don’t have a suit-
able backyard in which to “plant” a
10-foot dish. But that's not all; they
have another marketing direction
as well: Personal-Dish-fed mini-
cable systems.

A look at the system

By placing a single antenna on a
fixed mount, anchored on just a
single satellite such as Galaxy 1,
customers can be provided with
between 10 and 12 satellite-deliv-
ered channels. The dish feeds a
Block Down Converter (BDC),
which outputs a wide spectrum of
signals in the UHF range.

Those UHF-range signals, all
from asingle satellite, are then am-
plified and cable-fed to individual
apartments from the master dish

SATELLITE TV/

The First
Five Years!

THE MOST COMPLETE report on the mushrooming
home ‘TVRO'industry ever compiled, written as only the
‘father of TVRO' could have prepared. More than 1000
pages (!) tracing the complete story of home TVRO,
lavishly illustrated with equipment photos, schematic
diagrams, equipment analysis reports. Bob Cooper,
the first private individual to own and operate a TVRO
(1976) has collected and polished hundreds of indi-
vidual reports into a unique ‘collector's edition’ which
clearly explains the TVRO phenominon in North Amer-
ica. From Coop’s first 20 foot ‘'monster’ dish to the
present day 5 foot ‘C-band’ TVROs, the fascinating
growth of TVRO equipment and its legal status unfolds
for you.

THIS TWO VOLUME SET totaling more than 1,000 pages is available for the firsttime
to readers of Radio-Electronics at special discount pricing. Originally sold at $100
per two-volume set, a limited supply is now available ONLY through this advertise-
ment. PLUS, you will also receive a special extraordinary bonus; the 200 page (+)
October 1984 edition of CSD/Coop’s Satellite Digest. This very special edition of
CSD is a best-seller in the TVRO industry, with the most comprehensive collection of
TVRO facts and figures ever compiled. Combined with the 1,000 page '‘CSD
ANTHOLOGY' report, you have instant reference to everything you will ever need to
know about the state of the home TVRO industry. Itis MUST reading for every person
in, or thinking about ‘getting into,' any segment of the home TVRO world.

SATELLITE
| DIOEST -

___ SEND CSD ANTHOLOGY/2 Vols. + CSD Bonus.
____ SEND CSD October '84 Special Issue ONLY.

E NAME COMPANY
, ADDRESS
i CITY STATE ZIP

Payment: $60 US funds (Anthology + Bonus), $15 US funds
® CSD Oct. ONLY; payable “CSD ANTHOLOGY."

Shipping charges prepaid. Enter order to: CSD Anthology,
Radio-Electronics Magazine, 200 Park Av. S., New York, NY
g 10003; or call 305-771-0505 for credit card orders ONLY.
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That market is made up of peo-
ple who live where cable-TV has
not reached, but would like the
finer things that the premium pro-
gramming of cable offers. In fact,
that market may turn out to be far
more significant and lasting than
the present TVRO market. That's
because you are selling entertain-
ment, not technology, and we all
know that technology is always a
hard sell.

Blair A. Gilbert, of StarTrak Satel-
lite Systems (GBS, Lamplighter
Plaza, PO Box 349, Kulpsville, PA
19443), thinks it's the trend of the
future. Operating out of a suburb
of Philadelphia, he put 50 of his 4-
foot terminals on trial this past
summer. It was a marketing test to
determine how many people
would be willing to pay $30 per
month for a dozen or so channels
from a single satellite.

He found out that more than
80% of the homes—after being ex-
posed to his GBS system—kept it.
Many paid him $1495 for the in-
stallation after the trial. The bal-
ance went on a 48-month credit

program he had arranged.

Gilbert didn’t mess up his mar-
keting by selling satellite-TV. His
literature and sales presentation
barely mentioned satellite-TV.
What he sold was entertainment:
12 channels of it, with a small 4-
foot dish for $30 a month. Since he
completed his test, he has
launched a national distribution
network for his dish package, his
electronics, and his marketing ex-
pertise.

Gilbert got his original idea by
watching the growing pains of
USCI, the 12-GHz DBS firm that
launched the mini system with
great fanfare (followed by financial
chaos) just over a year ago. He saw
that people were interested in the
USCI 5-channel package, but he
also saw that USCI was making, in
his judgment, errors in “pitching”
their home systems.

For one thing, he found that
USCI was pushing too hard on the
satellite-delivery part of the pack-
age. He felt that if you're limiting
your customers to something less
than the 100 “sky-channels” of true

covers all of North America.

Ntlntosh

STEREO CATALOG
and FM DIRECTORY

Get all the newest and latest information on the new
Meclntosh stereo equipment in the Mclntosh catalog. In
addition you will receive an FM station directory that

TODAY!

I CiTYy

Mclintosh Laboratory Inc. RE
East Side Station P.O. Box 96
Binghamton, N.Y. 13904-0096

NAME

NS T N A R )

ADDRESS
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STATE____ZIP

If you are in a hurry for your catalog please send the coupon to Mcintosh.
For non rush service send the Reader Service Card to the magazine.
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TVRO service, you shouldn’t make
a big thing of the satellite-connec-
tion.

The “plain vanilla” truth is that
smaller dishes are with us, al-
though their sales success has
been spotty to date. The equip-
ment suppliers selling those com-
promise antenna-systems have
made the same mistake that USCI
apparently made. They are trying
to pretend that you can do the
same thing with a 4- or 6-foot an-
tenna that you can do with a 10-
foot antenna. Gilbert has proven,
and Personal Dish, Inc. is proving,
that if you concentrate on the
product and soft-sell the vehicle,
you can be a very, very busy busi-
nessman.

Businesspeople exposed to
Gilbert and PD, Inc. are wising up.
They've realized that really small
antennas won't perform all over
the USA—in south Florida, for ex-
ample, a6 footeris still notenough
even on the hotter satellites. But
they will work adequately (if not
flawlessly) over more than 85% of
the continental 48 states. And you
can sell them if you don’t try to
represent them for being some-
thing they are not.

There is a trend here; perhaps
an entirely new marketplace that's
driven not by technology, but
purely by the entertainment value
of adozen channels or so. As Peter
Sutro of Personal Dish notes, “We
tried to sell the 5-and 6-foot anten-
nas as junior TVRO's and that was a
mistake. People invariably would
look at the performance and chan-
nels available on a fully motorized
6-footer and compare that to our
standard 10-footers.

“The 6-foot system was not a fair
match for the 10-footers. We sold
very few 6-foot units that way. And
even as loss leaders for advertis-
ing, we created a certain amount
of buyer resentment and resis-
tance. That's when we decided to
take away the motor drive and of-
fer the 6-foot package only as a
dedicated system intended for
sharing between two or more resi-
dences. When we did, we dis-
covered an entirely new market.”

So, are smaller dishes just toys?
Not if you recognize that they are
not TVRO system pieces, but
rather that they have a market
identity all their own. R-E
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Whether you're pursuing a proud hobby...or earning
a living, don’t trust the accuracy of your measure-
ments to anything less than Heathkit instruments.

Our Kits are a little bigger, more rugged than “dis-
posable” instruments that discourage self-servic-
ing. Performance is superior, too. Just check the
specs on our new 10-4360 Scope and |0A-4200
Time-Voltage Module.

Get to know our full line of instruments. They're
built by experienced hands. Your hands. So they'll
save money and help you do a better job. Heathkit
instruments. Don’t trust your pride or money to
anything less.

Heathkit instruments.
The professional
instruments.

for your
oney

Heathkit

A subsidiary of Zenith Electronics Corporation
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Company

Heathkit instruments. Some buy
them for pride...some, (o save money.

Professional specs for serious users

1G-4244 Scope Calibrator. <1 ns
rise time. 0.015% tolerance.

B 10-4205 Dual-Trace 5 MHz Scope.
10mV/cm sensitivity.

E IT-2232 Component Tracer.
Checks circuits without power.

El IP-2718 Power Supply. Fixed 5
volt and two variable 0-20 V supplies.
H 1G-1271 Function Generator.
Sine, square, triangle waveforms.
0.1 Hz to 1 MHz.

B 1G-1277 Pulse Generator. 100 ns
to 1 sec width pulses.

IT-5230 CRT Tester. Tests,
cleans, restores CRT's, TV tubes.

B IM-2264 DMM. True RMS read-
ings. Analog metering, too.

El 1M-2420 Frequency Counter. 5Hz
to 512 MHz. Ovenized oscillator.
Includes period, frequency, and
ratio modes.

@ IM-2215 Hand-held DMM. 24
DC/AC volts, amps and resistance
ranges. + .25% DC accuracy.

IT-2250 Capacitance Meter. 199.9
pF to 199.9 mF. Auto ranging.

id 10-4360 Scope and I0A-4200
Time/Voltage Module. Triple trace,
60 MHz, - 7 ns rise time. 10A-4200
controls CRT cursor and displays
frequency, time, or voltage.

more
measurement

Name
o) Address

City

State
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Take another look at the instruments
you should be building.

FREE

COLOR HEATHKIT CATALOG
Mail this coupon to:

Heath Company, Dept. 020-296

Benton Harbor, Ml 49022

Zip e
GX-393R1
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Learn PC Servicing By Assembling Your Own
NTS/HEATH HS-151 16-Bit Desk-Top Computer

HADIO-ELECTHONICS

This is the most powerful and
versatile Personal Computer ever
offered in any home study course,
and NTS Intronic Training gets you
right down into the heart of it. You
learn how microcomputers function,
and how they operate to solve prob-
lems. Your program includes a wide
variety of tests and projects you
perform as you build this remarkable
PC, circuit board by circuit board.
There is no better way to learn PC
servicing. Lessons, texts and
equipment are completely inte-
grated to make your training easier
to understand, more practical, and
applicable to many other types
of computers.

A Rewarding Career in PC
Servicing Lies Ahead.

The world of computers is con-
stantly expanding. Industrial and
business applications of computers
show every sign of consistent
growth. In fact, the market for PC’s
will expand to an expected 3.7 mil-
lion units this year, and by the end
of the decade the entire computer
market worldwide will pass the
trillion dollar mark.

These sales figures point to con-
tinued growth in the peripherals mar-
ket, networking, modems, printers,
and a host of other “add-ons”
needing installation technicians
and skilled service-maintenance
personnel. It's a career field with
dynamic potential, and NTS PC
Training is aimed right at it.

Your Training Includes Test
and Other Equipment

Most NTS courses include test
equipment to teach you theuses
and applications of such units as
Digital Logic Probes, Digital Multi-
meters, Trans/Diode Testers, and
the like. The NTS Compu-Trainer is
included in several courses to famil-
iarize you with principles involved in
circuitry used in a wide variety of
computer types and brands. You
perform hundreds of experiments
with it, learning the how and why of
computer operation. NTS courses
are designed to prepare you for jobs
in electronics where you can grow
with the experience you receive in
the field. It's the kind of training that
keeps pace with developments,
assuring you of a solid foundation
on which to build a career.

NTS/HEATH 16-Bit
HS-151 is Loaded

The Exciting
with Features:

. 128KB RAM user memory on

board, expandable to 640KB.

. 16-Bit 8088 microprocessor

accepts advanced software and
speeds word processing; also
allows selection from the huge
library of IBM* software.

. IBM-compatibility with *MS-DOS

operating system.

D. 5.25-inch floppy disk drive,

double density, IBM formatted,
stores up to 360KB. (Expandable
to dual-disk drive, and optional
10.5MB hard-disk drive.)

. Four open IBM-compatible slots

provide for future expansion,
printer, modem, etc. Will accept
most peripheral boards designed
for the IBM PC.

. Two video outputs for color or

monochrome display monitor.
Your NTS course includes a
high-resolution monitor
displaying 80 characters by 25
lines, or graphics.



"OR POWERFUL
SERVICING

G. Editing capabilities help you
insert or delete characters and
lines, erase, jump or smooth
scroll, plus several other
convenience features.

H. The NTS/HEATH HS-151 is
complete with full-function key-
board, calculator-style keypad,
and typewriter format.

NTS Training Takes
You Beyond Equipment
Assembly.

Field service personnel are
required to analyze and solve
problems, many times on the spot.
Whether the problem is in the disk-
drive or the monitor, the memory or
the power input, you learn how to
spot the difficulty and take steps to
resolve it. Your NTS course
includes test equipment, and
teaches you how to use it.

Three courses, one starting with
basics, and two different advanced
courses for those with previous
experience, give you a choice of
programs suited to your particular
needs. You learn how to program
this advanced computer with excel-

lent support material. And, equally
important, the NTS/HEATH HS-151
enjoys a reputation backed by a
major American manufacturer.
There is no substitute for first-class
equipment, and you keep it to use
for years in your home or business.

NTS TRAINING PROGRAMS
COVER MANY AREAS

OF

ELECTRONICS:

Robotics: Build the NTS/HEATH
Hero 1 Robot as you learn Robotic
programming technology. This field
is at the leading edge of electronics.

Video Technology: Learn circuit
diagnostics and digital principles
as you build one of the most advanced
color TV sets available. Your course
also covers VTR's, computer funda-
mentals, solid-state devices.

Industrial and Microprocessor
Technology: Train in microprocess-
or and automation applications,
lasers, and basic industrial robotics.

TV & Radio Servicing: Acquire
a foundation in the use and appli-
cation of both analog and digital
test equipment in the TV servicing
field. Learn to service Color and
monochrome monitors, trouble-
shoot receivers, and maintain entire
systems.

Basic Electronics is a course
designed to give you an over-view
of electronics. It is particularly help-
ful to electronic sales personnel,
and those wishing to get into techni-
cal writing.

NTS Intronic training programs
are practical, and job-oriented. You
train on field-type equipment, and
lessons and texts are tested and
proved in our Resident School in
Los Angeles. This assures you of
understandable lessons and texts,
as well as projects which get right to
the heart of your subject. NTS, now
in its 80th year, continues to offer
economical training at the leading
edge of Electronics.

*IBM is a trademark of International Business

Machines Corp. *MS is a trademark of Microsoft
Corp.

If card is missing, write directly to the School at the
address below stating the course in which you are
interested. A FREE color catalog and all details will
be sent to you by return mail.

NATIONAL
TECHNICAL
SCHOOLS

TECHNICAL TRADE TRAINING SINCE 1905
Resident and Home -Study Schools
4000 South Figueroa Street
Los Angeles, CA 90037-9988

N G861 AVYIN



LETTERS

BANDWIDTH ACCURACY

| take exception to the textin the
October 1984 article, “Satellite
Stereo Demodulator,” by Roger
Cota and Lloyd Addington. The au-
thors unfortunately have confused
baseband modulating frequencies
with broadband uplink/downlink
bandwidths.

Their contention that the “effec-
tive_bandwidth-ef a satellite tran-
sponder is about 10 MHz" is in
error. To be accurate, the effective
bandwidth of the modulated car-
rieris 36 MHz, which is centered in
the satellite’s transponder band-
width of 40 MHz.

The 36-MHz bandwidth is com-
prised of at least three composite
elements:

1. The peak video deviation of a
4.2-MHz baseband video signal
that modulates the carrier ranging
from 8.46 MHz to 13.8 MHz, (de-
pending on the up-linking oper-
ator and the number of audio sub-
carriers and their modulation in-
dex.)

2. The peak deviation of the en-
ergy dispersal waveform, which is
usually 1 MHz.

3. The peak deviation of the car-
rier by any audio subcarrier.

A mathematical manipulation of

WRITE TO:

LETTERS
Radio-Electronics
200 Park Ave South
New York, NY 10003

all those peak deviations must fit
Carson’s rule where the band-
width, in this case 36 MHz, will be
two times the sum of the com-
posite deviation of the carrier and
the instantaneous modulating fre-
quency.

The deviation of the carrier has
nothing to do with a baseband ad-
aptation of the NTSC 6 MHz TV-
channel bandwidth (which is de-
rived from the FCC's in-channel
bandwidth for VHF television sta-
tions) and the placement of the
audio subcarriers in the spectrum
of 6-10 MHz.

continued on page 26

REPLACING
FIVE BELTS AT ONCE
IS SMARTER THAN

™

ONE ATATIME.

\ It makes sense for your

\| customers. And dollars for
{\ Yyou.Sooner or later, every
VCR belt needs replacing.
And when one goes, the

Sylvania, and other VCRs. You'll save customers

the expense of extra repair trips and make extra

profit for yourself replacing all the belts at once.
The smart money’s on RCA, for a whole line

RADIO-ELECTRONICS
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[,¥]

others aren’t far behind.

/ So make the most of it
; \J with RCA’s VCR Belt
Kits (stock numbers

Magnavox, Panasonic, Quasar,

199094 and 199095) for RCA,

of VCR replacement parts and accessories. See
your RCA VCR Parts Distributor or for more
information, write: RCA Distributor and Special
Products Division,

Deptford, N.J. 08096- R
2088. Attn: Sales “c I\:’,grts

Promotion Services.



LITTLE .
THINGS |
MEAN
ALOT WY

Being the first company to

make solderless breadboards

isn’t necessarily what makes

us the best. It's all the little Leads

things you don't see, like our ~ won't buckle, clips

spring clip terminals, that make won't oxidize, it all adds

AP® PRODUCTS up to longer life.

ACEBOARDS so Even from the out- see there .

big on reliability. -~ side there’s more is more than a pres- A,
From our larg- ~ toan ACEBOARD sure sensitive mount.

est ACEBOARD S than meets the |t also insulates to prevent

with over 5000 tie eye. Our durable shorts and seals the bot- L

Acetal Copolymer tom of the individual work perfectly, bring it o

points, to a single tie i a
point block, our spring clip plastic bodyisa  springclip cells. back to your AP PRODUCTS -
terminals give you nothing goodinsulator withexcellent |f solder shavings from distributor. He'll replace it,

but good, solid contact on dielectric properties. AT resistors orcom- no hassles.

every connection. They accom- And special manu- 1 ] H t [ _: F[ ponent leads To help you see for yourself

modate a wide variety of leads  facturingtechniques _[LLiLI {' i f [ dropintothe  what a big difference the little

and have the best electrical inthe insertion of the ’ L cell, they can’'t things make, we're offering

properties, because our spring contacts into the spread into you a 10% discount on the entire

othercellsto AP PRODUCTS ACEBOARD/
short them out. Breadboard line.

Take a close Just fill out the coupon
look at our and present it to your
ACEBOARDS. AP PRODUCTS distributor.
AP PRODUCTS

clips are solid alloy, not plated plastic body insure
nickel. We've even developed  that your Breadboard
enough normal force to break  will always remain
through any oxides which could flat. No skimping or
occur on solder plated leads. planned obsolescence
You’ve come to trust our test here.Again, just good

clips for the same reason. solid contact on has the biggest
Since one bad connection every connection. and most com- . i
can ruin a whole circuit, we pay  Turnour breadboard plete line of - T '_
close attention to how well our body over...and you'll dis- ACEBOARD sizes. It’s - 7 . l
spring clip terminals sit within  cover another key to it's also our commit- &y il p .
the insulator cell areas. reliability. The ment to you
Spring clip edges are | double-sided that if your 7
never exposed at the adhesive ACEBOARD
insertion window.  { foam you'll doesn’t

call TOLL FREE (800) 321-9668.
(In Ohie, call collect: (216) 354-2101).

For the name of the \ e e o
distributor nearest you, ‘

The purchase price of

® any size ACEBOARD
or Breadboard product.
Your Name
A P PRODUCTS Address
INCORPORATED City State Zip

9325 Progress Parkway, Box 540
Mentor, Ohio 44060, [216) 354-2101
TWX: B10-425-2250

In Canada, call Lenbrook Electronics * (416) 477-7722
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ACEBOARD #
Limit 5 ACEBOARDS or Breadboards per coupon. Offer valid only at participating AP PRODUCTS distributors. RE 585

|
|
|
|
{
| Dealer Name
|
|
|
|
|
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" (¢ Beckman industrist”

Introducing a broad,new line of multi-
feature, cost-competitive instruments from
Beckman Industrial Corporation™

They’re in stock now and as close as
your local Beckman Industrial Corporation
distributor. Just walk in and choose the instru-
ments that provide the features and functions

you need. Then buy them and take them home,

or to work. No more ordering and waiting.
Whichever instruments you choose, you'll

be buying our reputation for high quality and

reliability, plus straightforward, easy operation.
And you'll be getting it all for a very afford-

have a hard time fmdmg comparahle instru-
ments that offer as much functionality and qua

All of which makes this line of instruments
an exceptional value.

Choose between our 100MHz or 60MHz
advanced design oscilloscopes. Both provide
professional grade performance. Both also
feature dual time base and three channels.

The UCI0 Universal Counter measures
unit count, period, time interval and frequenc
to 100MHz. And the FG2 Function Generator
produces sine, triangle and rectangular waves 1
to 2MHz and at continuously variable duty cyc




Oh just got easier:

B'RCUITMATE

Our new circuit-powered LP10 Logic
Probe is the ideal, low cost way to check TTL,
DTL, HTL and CMOS signals.

The CM20 Capacitance Meter is a low
cost, hand-size meter that lets you measure
capacitance up to 2000uE easily and quickly.

The CT233 AC/DC Current Clamp enables
you to use your digital multimeter to measure
AC or DC current without breaking the wire.

Plus every instrument is designed, manu-
factured, and tested to ensure years of trouble-
free, reliable operation.

And whichever products you buy;, service

' Ol 0.1 19 10.0
Gare
ey

and parts will be
available close to home from your local
Beckman Industrial Corporation distributor.
Now it’s easier than ever to buy the name
with a reputation for the best quality—and
value —in electronic and electrical instruments:
Instrumentation Products Division, Beckman
Industrial Corporation, A Subsidiary of
Emerson Electric Co., 630 Puente Street,
Brea, CA 92621, (714) 773-8]111.

ockman [Industrizal”

L= 7 kv N N L ] ]

©1984 Beckman Industrial Corporation
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LETTERS

continued from page 22

In addition, the R7-C14 (R23-
C27) combination used for de-em-
phasis has a time constant of 100

- ps—that is not widely used. To ac-
commodate the more widely used
75 s pre-emphasis curve, R7 (and
R23) should be changed to 7500
ohms.

Also, the R10-R9 (R26-R25) re-
sistors for IC5-c (IC5-d) will give
that non-inverting amplifier a gain
of 7.7, not 6.6.

Finally, demodulating in the ma-
trix mode will produce audio lev-
els twice as high as in the discrete
mode according to the circuit di-
agram.

TOM BENTSEN
Upper Montclair, NJ

We did not mean to mislead
readers on the technology of mod-
ulating satellite transponders. Ap-
parently the letter writer has some
confusion about the word “effec-
tive”.

For the letter writer to assert “to
be accurate the effective band-
width of the modulated carrier is
36 MHz,” demonstrates a funda-
mental misunderstanding of how
FM modulation is molded mathe-
matically and the intent of Car-
son’s rule.

To be even more accurate, per-
forming the derivation of the spec-
trum bandwidth for FM is typically
a very difficult task. Strictly speak-
ing, the bandwidth of a frequency
modulated signal is infinite. Since
frequency modulation of a carrier
results in the generation of an infi-
nite number of sidebands.
However, at the extreme edges of
the bandwidth, the amplitude and
consequently the power of those
sidebands become negligible so
that bandwidth can be defined by
considering only those sideband
signals that contain significant
power. The acceptable power ratio
is dictated by the particular ap-
plication of the system. Accepting
some distortion in satellite trans-
mission and throwing away 2% of
the bandwidth power then:

BW = 2(DEVIATION RATIO +
1) X (MAXIMUM MODULATING
FREQUENCY.)

That expression for bandwidth
is generally referred to as Carson’s
rule. But that is not fully descrip-
tive of what is happening. A more
accurate derivation involves the
tabulated Bessel functions and the
Fourier series:

e/Bsinwmt

The purpose of the article was
not to get hung up on semantics,
but to present a fun and useful kit.
I am glad that all this bandwidth
stuff works out, however, for it has
allowed me to enjoy stereo movies
for over a year. As for other mat-
ters, we apologize for the mis-

prints.

DR. ROGER COTA,
Video Control Vancouver, WA

APOLOGY

| feel that | owe Mr. Grossblattan
apology; | tender it herewith.

In his June, 1984, article on the
CD4018 sinewave generator he
stated that “We are not using the
Q; output of the 4018 because it's a

Our 2 MHz Function Generator
has an unlimited range.

A

RADIO-ELECTRONICS
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Model 20 not only covers the .002 Hz
to 2.1 MHz frequency range, it covers
the world. With internal NiCad bat-
teries; you can take Model 20
anywhere and get triggered, gated or
continuous wavefnrms——smes.
squares, and triangles up to 20 volts
peak to peak. It recharges from wall
transformer [included) or external
source from 12 to 25 VDC or 10 to
18 VAC. Maodel 20 also has many of
the features you would expect from
the industry leader in function gener-
ators, including VCG input connector
for external sweep or FM, ste
attenuator to — 80dB, end a TTL
%Ise output. The price is just $395.
r a data sheet or to order, call or
write Wavetek San Diego, P.O. Box
85265, 8045 Balboa Ave., San
DIE 0, CA 92138. Phone [g‘lgd
007.

EEDU TWX [910) 335
'Batterles not lncludecg ]

AL LIt
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quick and dirty way to make the
waveform conform more closely
to a sinewave.” On the basis of
symmetry considerations |
jumped to the conclusion that the
circuit would not work with that
output. (See “Letters,” Nov. 84.) |
was wrong. It will function better
with than without it.

Fourier waveform analysis re-
veals that even harmonics are ab-
sent from both waveforms; odd
harmonics (particularly the third)
are higher for the flat-topped
waveform, which will make it un-
suitable for many applications:

This application of his “common
sense” approach reminds me of a
proverb: Nothing is obvious wun-
less you have seen it before. | won-
der if he has seen this before? |
have, so | have no excuse; | just
allowed myself to be carried away
in the heat of the moment.

L.D. SMITHEY
Pacific Palisades, CA

MORE ON ANTENNAS
The “Communications Corner”
column on phased VHF vertical

antenna arrays (Radio-Electronics,
October, 1984) was a good article,
except for a couple of items that
should be added.

The antennas are going to have
definite driving point imped-
ances, which will include mutual
impedance, that can be calculated
from knowledge of the antenna’s
length and spacing. Those driving
point impedances will then be
transformed to different values at
the other end of the phasing lines
(lines other than one wavelength
long), that can easily be deter-
mined from a Smith chart. The
transmitter will then see the paral-
lel combination of those two trans-
formed impedances, and that
number will most likely be a mis-
match to the standard 50-ohm re-
sistive termination.

Varying the length of the phas-
ing lines and/or the antennas
slightly can help in neutralizing
the reactive components, and thus
bring the VSWR down; also keep
in mind that if the feed-point im-
pedances of the lines are different,
the antenna currents will be dif-

ferent, and the radiation pattern
will be affected. An excellent in-
troductory book on such things is
the ARRL Antenna Book.

MARTIN E. GASPAR

Salt Lake City, UT

APPLAUSE

I'm not much for writing—but
after saying amen to many reader’s
letters asking you not to become a
computer magazine, now I'm ap-
plauding your construction arti-
cles on the Timex/Sinclair 7000.

| own a number of computers,
but would not attempt to modify
most of those. An exception to
thatis the 7000. Thanks to your arti-
cles on using that computer as a
controller (Radio-Electronics, July,
August, and September1984), | am
making the 7000 into a dedicated
controller for my solar heating sys-
tem, and learning a lot about how
computers work in the process.
So, keep providing your readers
with good construction articles of
all types.
O.R. HERMAN
Williamsport, PA R-E

Your customer just paid
money for a service call.

Dont

All your hard work and your customer’s
hard-earned money are wasted when a
voltage surge hits. All it takes is a nearby
lightning strike or the switching of a load
within a building. RCA's Voltage Surge
Suppressor can prevent this damage to
sensitive electronic equipment, and assure
you of extra profit on every service job you do.

Available in a 3-way version, SK403, and asingle- ©
socket version, SK401, the suppressor plugs into any
15-amp, 125-volt grounding receptacle or
cord connector. If constantly overloaded,
the suppressor will cut off power to equip-
ment connected to it, guarding against
unprotected operation and signalling the

M@ sK403

TRANSIENT VOLTAGE

SK Replacement
Solid State

let him blow it!

need for a replacement suppressor.

Once they realize how much damage it
can prevent, your customers will want to
buy RCA'’s Voltage Surge Suppressor to pro-
tect their TVs, computers, sound systems,

microwave ovens and other electronic
equipment. Every SK403 and SK401 has been
tested before leaving the factory. So why blow a per-
fect opportunity to protect a satisfied customer? Stock
up on RCA's profitable Voltage Surge Suppressors today.
Call your RCA SK Distributor or write: RCA
Distributor and Special Products Division,
2000 Clements Bridge Road, Deptford,
NJ 08096, Attn: Sales Promotion Services.
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EQUIPMENT REPORTS

Multiplex Technology
ChannelPlus Video
Multiplexer

Here’s a video “switcher”
that’s not a switcher!

AS YOU ADD MORE VIDEO-ENTERTAIN-
ment equipment to your TV, the
need for some type of switcher
grows. That usually means more
knobs to turn, more required set-

CIRCLE 5 ON FREE INFORMATION CARD

up time, and more intimidation for
the “electronic-shy” in your family.
But that doesn’t have to be true,
thanks to ChannelPlus from Multi-
plex technology (251 Imperial

Highway, Fullerton, CA 92635).

ChannelPlus works to give your
home-video sources their own
UHF TV channels. It accepts your
video and audio inputs and it out-
puts an RF signal. Three sets of
inputs and outputs are available.
And although it come preset to
certain channels, you can select
other UHF channels for your out-
put. (Those between Channels 20
and 40 give the best results.)

Using ChannelPlus

Let’s look at how you would use
ChannelPlus to connectyour VCR,
continued on page 32
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PRICE SLASHERS

CONVERTERS

]
ONLY 53928 e E
FACTORY
REFURBISHED = /
- = &

* 60 Channel Capacity * TV On-Off Feature
* PL.L. Tuning e Infra-Red Wireless
e 6 Channel Memory Remote Control

OTHER MODELS ALSO AVAILABLE
Jerrold JRX-3  $49.95° Jerrold DRX-3 $69.96°
Jerrold RSC-3 $39.95°
*Reconditioned Units With 30 Day Warranty

VIDEO SWITCHERS

DW42K DW63K
$49.95 $74.95

* MasterCard & Visa Add 5%

* Checks - Allow 14 Working Days

* Freight Charges: Sent Collect

* Order 20 or More - Freight Prepaid

Phoenix Electronics

1 Midwood e Allendale, NJ 07401
(201)848-8229

* Special Price on New Factory
Fresh Units - $69.95

* Warranty Not Valid After
15 Days From Receipt




%STER THE NEW ELECTRONICS WITH McGRAW-HILL’S

Electroni

Series

The fast, easy and low cost way to
meet the challenges of today’s
electronic innovations. A unique
learning series that’s as innovative as
the circuitry it explains, as
fascinating as the experiments you
build and explore.

From digital logic to the latest
32-bit microprocessor, the McGraw-
Hill Contemporary Electronics Series
puts you into the electronic picture
one easy step at a time. Fifteen
unique Concept Modules, sent to you
one every 4-6 weeks, give you a
handle on subjects like optoelec-
tronics, robotics, integrated circuits,
lasers, fiber optics and more.

Each Concept Module goes
right to the heart of the matter.

You waste no time on extraneous
material or outdated history. It's a
fast, efficient, and lively learning
experience. ..a non-traditional
approach to the most modern of
subject matter.

Unique Interactive Instruction

With each module, you receive
a McGraw-Hill Action Audio
Cassette. Each tape is a dynamic
discussion that drives home the key
facts about the subject. Your learning

With your first
module, you
get this
solderless
breadboarding
system. You'll
use it through-
out the series to
build elec-
tronic circuits
and bring
concepts
to life.

experience is reinforced through
interaction with vividly illustrated
text, audio cassettes, and actual
electronic experiments. Indexed
binders preserve backup material,
notes, and tapes for convenient
referral.

Perform
Experiments
in Contemporary Electronics

Throughout your series, lab-
oratory experiments reinforce every
significant point. This
essential experience
...dynamic, hands-on

demonstrations of Ko ‘m
theory in practice... | ' @ &
will help you master o ¥
principles that apply all | A< =
the way up to tomorrow’s | --'__-:;Q."!'-r :
latest VLSI (Very Large "

Scale Integrated) circuitry.

In your very first module, you’ll
use integrated circuits to build a digital
oscillator, verifying its operation with
a light emitting diode (LED). You’ll
learn to identify passive and active
components, understand concepts
common to all electronic circuits.

For Anyone Interested in Electronics
The Contemporary Electronics
Series is designed for anyone from
hobbyist to professional. It’s for you
if you’re looking for new fields of
interest...if you’re a teacher who

an update in con-
temporary circuits. ..a
manager or Supervisor in an electronics
plant...a doctor, an engineer, a chemist
who finds electronics playing an
increasingly important role in your
work. It’s even for electronics engineers
or technicians who feel their training
needs freshening up. It’s the quickest,

a most convenient,
@ = probably least
B _  expensive way to

R ﬁ 2™ doit. And the

.!Qi, \l}//r only one that gives
e ‘ you hands-on

K J::;',f__ experience.

15-Day No-Risk Trial
To order your first module with-

out risk, send the postage-paid card
today. Examine it for 15 days under
the terms of the order form and see
how the Contemporary Electronics
Series gets you into today’s electronics.

If card has been used, write us for

ordering information.

. 4 ‘ r McGraw-Hill

r‘ Continuing Education Center
dal'l 3939 Wisconsin Ave.

. B n Washington, D.C. 20016

G861 AVIN

w
-t



EQUIPMENT REPORTS

continued from page 28

videodisc player, and your home
computer to your TV. The first
thing to do is to hook your present
TV antennato ChannelPlus. It's an-
tenna output can then be fed to
your TV—or to a splitter if you
have more than one TV. (We'll see
where that can come in very
handy.) You can even daisy-chain
the antenna output to the antenna

input of another ChannelPlus if
you want to expand your system at
a later time.

Once you have your antenna
connections made, you can hook
up your video sources. The video
and audio outputs of your VCR,
videodisc player, and computer
would go to the video and audio
inputs on ChannelPlus. When ev-
erything’s turned on, the antenna
output that is fed to your TV will
contain three signals that it pre-
viously didn't—the UHF TV signals

The
Professionals’
Choice

PTS

“PTS rebuilt modules
are better than brand

new. e o

I use PTS modules and tuners because of their

that are modulated with your vid-
eo and audio inputs.

Advantages of ChannelPlus

The main advantage of
ChannelPlus is that once you set it
up, you never really have to worry
about it. That can be seen by the
front panel—it has no controls (ex-
cept those under a decorative
cover). There are 4 LED's however.
One indicates that power is sup-
plied. (There is no power switch—
the unit is always left plugged in.)
The other 3 indicate thatan accept-
able video signal is being input to
the device.

ChannelPlus is attractive but,
since you never have to touch it,
you can position it somewhere out
of sight. As long as you remember,
for example, that your VCR is on
channel 25 and your personal
computer is on Channel 35, all you
have to do is turn to one of those
channels to watch the appropriate
source. And you can even use your
remote control to tune it in.

If you have several TV’s pres-

RADIO-ELECTRONICS
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ently wired to the same antenna,
you’ll be able to use ChannelPlus
to watch different video sources
throughout the house. For exam-
ple, even if all your video equip-
mentisin one central location, the
VCR could be watched on one TV,
while a videodisc is watched on
another. Using that feature an-
other way, you could watch a sin-
gle source on all the TV's in the
system at the same time.

That would come in very handy
for a home-security system that
uses several video cameras. You
could assign, for example, the
cameras in the nursery, and at the
swimming pool to different chan-
nels. And you could watch those
cameras simply by turning to the
appropriate channel on any TV in
the house.

You might wonder why you
would want to use ChannelPlus
with your VCR—after all, the VCR
has an output on Channel 3. Un-
fortunately, there is a very good
reason: As a cost-cutting measure,
the RF modulators used in many
VCR’s—even some of the most ex-
pensive—are not of the best
quality. So bypassing the VCR’s
own modulator and using one in

continued on page 36

automatic updates. Compared to original
manufacturers’ new and rebuilt parts, PTS is
better. Quality and turnaround makes the
difference. PTS does a better job of rebuilding
‘cause that's all they do.”

Try PTS rebuilt modules and tuners for:

+ Fast 8 hour rebuilding service
+ Full vear limited warranty
+ One stop shopping for all makes/

all models

- Availability at over 1500 authorized
stocking distributors
+ Quality rebuilts that
meet or exceed orig-
inal manufacturers’

[/

! --'/...ll.an

§
5
|
|

Information Guide write:

PTS CORPORATION
P.O. Box 272
Bloomington, IN 47402
(812) 824-9331

Depend on
PTS Servicenters
and Authorized Distributors
nationwide.

CIRCLE 89 ON FREE INFORMATION CARD
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IS PROUD TO ANNOUNCE
DYNASCAN ppEAKS THE PRICE BARRIER

WITH THESE HIGH PERFORMANCE
OSCILLOSCOPES
100 MHz Dual Trace/
Dual Time Base

® 1 mV/div sensitivity

® 23 calibrated sweeps

e Rectangular CRT with internal
graticule and scale illumination

e Signal Delay Line

$ ) ; 5 Model 1580

Does not include probes

40 MHz Dual Trace

e 1 mV/div sensitivity e X-Y operation

e 21 calibrated sweeps ® Z axis input

e Rectangular CRT with internal  ® X10 sweep magnification
graticule and scale illumination e Delayed sweep/dual time base

e Video sync separators e Single sweep

e Signal delay line e Auto focus

@ 12 kV accelerating voltage

20 MHz Dual Trace

e 1 mV/div sensitivity ® 6 kV accelerating voltage

e 20 calibrated sweeps e X10 sweep magnification
e Rectangular CRT with e Auto sweep

internal graticule and scale ¢ V mode—displays two

illumination signals unrelated in
e Video sync separators frequency

e X-Y operation e Sum & difference

e Z axis input capability
e - shipping in Con CALL FOR PRICES

7OLL FREE HOT LINE

800-223-0474

212-730-7030
26 WEST 46th STREET, NEW YORK, N.Y. 10036




:"( PRECISION

&, PHILIPS WESTON @ Non-Linear Systems Q

® 0.3% Accuracy F I | IKE
e Manual or
Autorange D
* 10A + mA Range SERIES
* Beeper MULTIMETERS
* “Touch-Hold”
Function ¢ Analog Display ¢ Rotary Knob e Volts AC &
DC ¢ Resistance to e 32 M{2e 10 Amps ¢ Diode
Test 3200 Counts ¢ Fast Autoranging ¢ Function
Annunciators in Displa{_o Power-Up Self Test
|

e 2000 + Hour Battery Life w/ Power Down “Slee
Mode” e New Test Leads ¢ VDE & UL Approval

=]
=401

\99™| 57995

and free C70
- &= 75 holster 73

e

WE CARRY A FULL
LINE OF FLUKE
MULTI-METERS.

IN STOCK NOW

Sale ends May 85 ~—
* 0.5% Accuracy e 0.7% Accuracy

4% DIGIT FLUKE * Manual or e Autorange Oniy

MULTIMETERS i Autorange
* Frequency measuements to e 10A + 300 mA * 10 Amp Only

= 1570

200KHz
S 00 * dB measuraments Hange
349 * Basic dc accuracy 0.4%; 104V, b Beeper Y
10 nA and 10 m() sensitivity 70 MHz Dual Time Bas
* Relative measurements
SCOPE MODE

a. ) i MODEL * True RMS

e -
PRECISION
A D INDUSTRIAL

~

<
4

THE NEW TRANSISTOR
MODEL m

S S
FLUKE 27 SERIES i *995
WORLDS TOUGHEST METER | >0 0.2 L vcision s e

MHz
® Works in-circuit when * 500  Vidivision cascade
others won't sensitivity

* Four-input operation provides
] ee - : : .
Identifies all three tran trigger view on 4 separate inp

sistor leads e Alternate time base operation

® Random lead connection = Switching power supply delive

= Audibly and visually in- Poe\z:,;ffféfg“hﬁy and-reguiation

dicates GOOD transistor

st_*iné’ngcg?nce MEST‘:HSSQ“ E

MODEL 830 MODEL 820

= Automatically mea- ® Resolves to 0.1pF
sures capacitance ® 4 digit easy-to-read
from 0.1pF to 200mF LED display

= 0.1pF resolution ® Fuse protected

m 0.2% basic against charged
l N s To c K ’ accuracy capacitors
L m 3% digit LCD display m Overrange indicatior
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BECKMAN’S CIRCUITMATE ©

ALL UNDER $100

AVAILABLE NOW. . ..

364 95

Circuitmate DM 20—
3Va2-digit, pocket-size
multimeter; 0.8% Vdc
| accuracy, diode test,
|| hFE test, conductance,
#l 10 amps AC and DC
ranges, auto-polarity
auto-zero, auto-
decimal

579 95

Circuitmate DM-25—
3% digit, pocket-size
multimeter; 0.5% Vac
accuracy, diode test,
\\ capacitance, continuity

il beeper, conductance,
10 amps AC and DC
ranges, auto-polarity,
auto-zero, auto-
decimal

...Quality and Performance

Beckman and 4'2 Digits...
True RMS

= f239%

AVAILABLE NOW!

AT™
BECKMAN does it
again...a true RMS
4% DMM wi year

calibrated cycle at

a 3'% digit price.

Circuitmate DM-40 —
3Va-digit multimeter;
0.8% Vdc accuracy,

Circuitmate DM 45 —
3% -digit multimeter;
0.5% Vdc accuracy,
diode test,continuit
beeper, 10 amps Al
and

369 95

diode test, auto-
polarity, auto-zero,
auto-decimal

The DM73 is the smallest digital
multimeter on the market. Its
probe-style design makes it ideal
for taking measurements in hard-
to-reach test areas.

389 95

SALE

$59.95

*Small Size
*Complete
Autoranging

C ranges, auto-
zero, auto-polarity,
auto-decimal

576 95

ne DM 77 gives you
the convenience of
autoranging plus 10
amps ac/dc
measurement
capability. You simply
select the function
Myou want, and the

DM 77 automatically
sets the required

*“Touch Hold”

°Audible
continuity
checking

range.

Y
BOGEE - e supeies

e

MODEL
Szgg 95

1601

» |solated 0-50VDC, continuously
variable; 0-2A in four ranges

* Fully automatic shutdown,
adjustable current limit

* Perfect for solid state servicing

5189

= Sine, square and triangle output

* Variable and fixed TTL outputs

¢ 0.1 Hz to 1MHz in six ranges

* Push button range and function
salection

» Typical sine wave distortion
under 0.5% from 1 Hz to 100kHz

53299 mopEL 1650

* Functions as three separate
supplies

s Exclusive tracking circuit
*» Fixed output 5VDC, 5A
* Two 0 to 25VDC outputs at 0.5A

¢ Fully automatic, current-limited
overload protection

FUNCTION GENERATORS

MODEL

3020 831 g 9

SWEEP FUNCTION

= Four instruments in one package
— sweep generator, function
generator, pulse generator, tone-
burst generator

* Covers 0.02Hz-2MHz

* 1000:1 tuning range

¢ Low-distortion high-accuracy
outputs

NEW 399 5
Beckman
Circuit-mate in stock now
DM10
3-04
212-730-7030

26 WEST 46th STREET, NEW YORK, N.Y. 10036

THE TEST EQUIPMENT SPECIALISTS

ADVANC
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continued from page 32

ChannelPlus can result in a sharp-
er picture.

ChannelPlus is well con-
structed, well shielded, and does
everything it claims. The isolation
between video inputs is greater
than 70dB, and its maximum
power consumption is only 7
watts. Our only objections are
minor. For example, no cables are

supplied with the unit.

The manual serves its intended
interest well—it tells you how to
set up the unit, But it did have
some shortcomings. For example,
there is no power switch on the
ChannelPlus. But there is no men-
tion of leaving the unit on all the
time.

If you are a cable-TV subscriber,
you can still use ChannelPlus, but
you'll have to order the “CR” or
cable-ready model. You can still
outputsignals on UHF, butyou can

Multiplex Technology =~ ChannelPlus

OVERALL
PRICE

EASE
OF USE

INSTRUCTION
MANUAL

PRICE
Aw.us
1[2[3j4]|5]6|7|8][8]1

= -

Texas Instruments Understanding Series.™

Books about today’s science
and technology...for everyone.

Only $14.95 each.

Novice, professional, technician or
hobbyist, there’s an Understanding
Series title just for you. Each book
is a self-contained volume that takes
you through the material step-by-
step. For the newcomer, it's a quick
and easy way to learn. Practitioners
will find it an ideal way to catch up,
keep pace and review. You'll like the
look, too. These editions will make
attractive additions to any reference
library. Information-intensive, with
color illustrations, they're easy to
read. And marginal notes speed and
simplify summary or review. The
Understanding Series. Exciting, time-
ly subjects in an inviting new for-
mat. Check your choices on the
coupon and mail it, today.

i3
TEXAS
INSTRUMENTS

Creating useful products
and services for you.

Please send me the following titles
@ $14.95 each:

# of copies
___ Understanding Automation Systems LCB8472

Mail to:

Texas Instruments Incorporated
Information Publishing Center
P.O. Box 225474, M/S 8218
Dallas, Texas 75265

also output signals on cable chan-
nels 57-64.

There are several models of
ChannelPlus available. The two
main types are the “V” series and
the “R” series, which accept com-
posite-video (and audio) signals
and RF (Channel 3 or 4) signals re-
spectively. In each type, models
with one, two, or three sets of in-
puts and outputs are available. We
examined the model H3V, which
accepted 3 video and audio inputs.
That model is priced at $269.95.
The one- and two-input models
are priced at 129.95 and 199.95 re-
spectively. The one- two- and
three-channel RF-input models are
priced from about $160 to $360. For
cable-ready models, you must add
$10 per output.

If you have only one TV and just
need a way to switch between vid-
eo sources, then ChannelPlus may
be more than you need. But if you
have several TV's tied into the
same system, ChannelPlus be-
comes a worthwhile addition. R-E

Mirage B23A 2-Meter RF
Amplifier

Turn your 2-meter handi-
talki into a 30-watt mobile
transceiver.

RADIO-ELECTRONICS

(]
[=1]

__ Understanding Automotive Electronics LCB8475
__ Understanding Communications Systems LCBB8474
__ Understanding Computer Science LCBB452
Understanding Data Communications LCB8483
_ Understanding Digital Electronics LCB8471
__ Understanding Digital Troubleshooting LCB8473
Understanding Microprocessors LCB8451 City.
_ Understanding Solid State Electronics LCBB453

Understanding Telephone Electronics LCB8482 State Zp
Add $1.25 per book, postage and handling. Prices subject to change without notice.
Enclose check or money order with sales tax (except AK, DE, NH, OR). Foreign orders must be in U.S. dollars and include
shipping charges. Sorry, no phone orders.

Nama

Address

CIRCLE 6 ON FREE INFORMATION CARD

IF YOU'RE AN ACTIVE RADIO AMATEUR,
one of the necessities of life—es-
continued on page 42
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© 1985 Texas Instruments Incorporated RE485




VIDEQ ACGESSORIES

m Highest quality m Highest performance

O VIDEO-CINE
CONVERTER

The BP Video-Cine Converter is an
optical device that allows the easy
transfer of slides, 8mm or 16mm
movie film to VCR tape. The Video-
Cine Converter's precision optics put
the image from your movie or slide
projector on a high-contrast, rear
projection screen. Your video camera
shoots that image, can color-correct
faded pictures, add narration to other
sound. Can be used with any video
camera or slide projector. If your
video camera lacks close-up capability,
you will need a macro lens attachment.

MODEL V-1701 $3495

m Lowest prices

FOR ULTIMATE VIEWING

TEKNIKA Model 6510
wesser  $169°
& CABLE CONVERTER

WITH VOLUME CONTROL

Wireless remote control with volume for cable
TV, VHF-UHF antenna systems upgrades any.
TV to 140 channel capability.

o Works with any TV set » Quick, easy
installation e Off-air and cable compatible

o Quartz frequency synthesizer tuning e Direct
access/memory scan selector e Ultra-compact,
hand-held wireless remote control

61 CHANNEL WIRELESS
REMOTE CONTROL
© @t TR

Wireless remote control on/off, channel
selection and fine tuning.

o Works with any TV e 61 channel capability
» Microcomputer controlled PLL operation

» Converter panel controllable for channel up,
down, on/off, fine tuning. e LED display

e Compatible with CATV systems.

DISTRIBUTION AMPLIFER

STABILIZER/IMAGE ENHANCER/RF
CONVERTER/VIDEQ FADER/2-WAY
Model Vi880 39 9 95

Hook-up
cable kit

| $11.75
s8>

The most versatile, all-in-one video processor.
Can be used as a video guard remover for
video tapes, enhancer, video to RF converter,
professional video fade in and out and a dual
output distribution amplifier.

Model vasos 54995

Record a pay channel while

viewing a standard channel. g \
You can also connectan
antenna/cable, VCR, video disc

player, home computer and
video game.

kfr

Charge it with VISA/MASTERCARD. oite ©® Phone orders accepted.

Fordham s

260 Motor Parkway, Hauppauge, NY 11788

800-645-9518

In NY State 800-832-1446

m VIDEO TAPE REWINDER Model V7777 VHS 34995
- W

Model V7778 BETA *49%°

Reduce wear and tear of your
VCR heads with the AC
powered circuit protected
rewinders, LED power-on

indicators.
Service and Shipping Charge Schedule
FOR ORDERS ADD
2 ORI $450
SOESH00EMANEN i LN $6.50
B D07 DO T el $8.50
CsE Helele) s saan b $1250
$1.001 andup ......o0nns $15.00




CIE can show you how.

Computer technology. Satellite communications.
Cable television. Cellular radio. Digital electronics.
Robotics. Just a few of the hottest career areas
in electronics. The ones everybody is talking
about. The ones that are changing the way we
live, the way we do business, the way we enter-
tain ourselves. The best way to start a career in
any of them? By learning the basic electronics
theory and principles of how they work from CIE.

Join a leader.

Leading the world in specialized electronics train-

ing, CIE is the largest school of its kind with over
25,000 students at home and abroad. And with

over 50 years of experience teaching electronics
to thousands of men and women through proven

~ What con you ds
Just abou

methods of independent study without class-
room sessions.

Ledrn as much as you want,
when you want.

Whether you're interested in learning new skills
or upgrading old ones, earning a diploma or an
A.A.S. degree, CIE can match your needs with
courses and programs that let you start where
you want, go as far as you want from a basic
beginner course all the way to CIE's Associate
in Applied Science Degree in Electronics — a
comprehensive program that prepares you for
advanced electronics careers.

Custom training
equipment helps you learn.

CIE believes in the importance of learning by



mything.

doing. So most of our courses include special-
ized training laboratories keyed to specific less-
ons for practical experience through teaching
experiments. Our CIE Microprocessor, for
example, comes fully assembled and ready to
use to teach you how a computer CPU works

==
% World Headquarters

Cleveland Institute of Electronics, Inc.
1776 East 17th Street = Cleveland, Ohio 44114

[] Please send me your CIE Off-Campus Studies Catalog,

through a series of experiments you perform
on your own.

Are you ready?

If you're ready to do something now about your
future, there’s no waiting to enroll with CIE. Get
all the information you need to enroll simply by
calling us toll-free at 1-800-321-2155 (in Ohio,
1-800-362-2105). Or mail in the handy reply
coupon or card to Cleveland Institute of
Electronics, 1776 East 17th Street, Cleveland,
Ohio 44114.

—— — — — — — — — — — — —

including details about the Associate Degree program.
| understand there is no cost for the catalog and a CIE
representative may call, but there is no obligation.

Print Name.

Address Apt. No.
City State. Zip
Age__ Area Code/Phone No. /

Check box for G.l. Bill bulletin on Educational Benefits
[[] Veteran [7] Active Duty

MAIL TODAY! RE-09
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continued from page 36

pecially if you use a handheld ra-
dio for mobile VHF work—is a
small radio frequency (RF) ampli-
fier. If you rely on the handheld for
reliable communications through
a local repeater, an amplifier can
become especially important as
you move out of your prime
coverage area.

We recently came across an am-
plifier that is simple to use, relia-
ble, and one which effectively
turns a simple two-watt handheld
radio transceiver into a high-out-
put 30-watt mobile amateur trans-
ceiver: the B23A from Mirage
Communications (PO Box 1000,
Morgan Hill, CA. 95037). The B23A
is a multimode VHF amplifier that
can provide you with up to 30 watts
of output for both single sideband
and FM communications.

The B23A ($89.95 suggested re-
tail) is an updated version of a 4-
year-old offering. Originally, the
Mirage B23 was designed to sit in

B23A

series with the output of the hand-
held or low-powered transceiver
and was designed to work full
time—there was no on-off switch.
Itworked well, but there are times,
of course, when you don’t need to
output 30 watts (when you're with-
in a couple of miles of a local re-
peater, for example). Many hams
solved that problem by installing
an on-off switch in series with the
hotlead from the battery. The B23A
includes an on-off switch.

The new package, which is de-
signed to look like its big brothers
in the line, also adds a 10-dB re-
ceiver preamplifier to help the
mobile operator “dig out the weak

ones.” The preamplifier does work
well and helps turn many situa-
tions that are non-copyable into
situations where you have reliable
communications. One nice fea-
ture is that you can use the re-
ceiver preamplifier whether the
amplifier section is on or off,
which is a boon if you don’t need
the amplifier, butwould like to use
the receiver preamp. Of course, as
you would expect, the pre-
amplifier does increase the
amount of system noise, but you
would expect that with a VHF pre-
amplifier. It isn’t a problem at all.

Overall, the KLM-Mirage B23A is
apleasure to use. You simply hook
it up to your car’s 12-volt system
and turn it on. With a minmum
input of 0.5 watt of RF, you find an
output of 5 to 7 watts. An input of 2
watts gives you 28 watts out.

As you would expect, the ampli-
fier can get rather hot. But Mirage
has included a more-than-ample
heat sink to radiate that excess
heat away. Over-temperature pro-
tection, as well as VSWR protec-

continued on page 116

which includes coupon for 51 00 OFF purchase
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. QUALITY COMPONENTS - NOT MAIL ORDER “SECONDS' * Tor FREE COMPLETE CATALOG -

IC-KOOLERS™ 1 SCREW MACHINED SOCKET e ®2e. 3=
ARIES ZERO UNITRACK® cusoate  guack Ho.Pine PINS, locse packaged in bags of TI WIRE TI LOW PROFILE
ouer2watisof heatlam "o Tinic Price | 100, Stock No. 11310 is salder tail _r[ s0C
INSERTION ICx. Konger e $.29 Ll WRAP KETS
End bantar paflormance . 22225 14 8. with gold collet tin shell. Stock Ma. voa
FORCE Just push IC-Kooleron 22228 18 .20 | 11311 is wire wrap with gold collet i - SOCKETS Tin plated
h = a1 15 £l om loo poid shell. = | copper alloy
SOCKETS snavaioncl Cane - e e O | E{“o‘;'g;g‘: s 688 contact pins
cam actuated, true zero et Ne o Siserbtion  18ag Bags 108a3s with gas tight seal. o
; Stock
LA Bt abie of b, PPV ) v il ™ ©\ e rare. s il _ 09 499 500 | “No. wo pins 1-24 2599 999
plugged into dip sockets, 11301 $.40 $.36 $.30 §§ 11200 B $.10 $.09 s.08
m:l%%mg wire uErap WILD ROVER I 3 X 4 Elastomeric K“h“"" 11302 14 .59 .54 .asff 11202 14180712
Touch switch capaule. Operating ESchyyDoSICNAS 4 0.C. 11303 16 | .58 .48 Jf 11203 u 16 15 14
Stock Na. of motion 15 008" without the use S aNlomaric pad 11304 18 .73 .66 .55f1 11204 18 .18 .17 .15
No. Pins 19 10-48 50 :r:; ll;;r:‘r:g I:;nﬂﬁg;e:;::“:l!; ;I;M : bodies and double shot o I T 11305 20 .99 .90 .75 11205 20 .20 .18 .16
11953 24 399 3435 3390 W fated 115 VAC. 1.6 amp-30 millishm re- incided bays Mexiratinn W 171306 22 1.12 1.02 .85f 11206 22 22 .20 .18
11057 40 681 595 535 eancy ANl Soadta sy ek Contact Res: st Bioch °v-r"'" : 'E‘Y Ly ::ﬁ; 23 :.3;‘; :13; 1?2 :‘207 C T gg 38
11088 64 1202 1050 945 Stock No. 19 108Up | 200 ohms Bounce: less 111 1aesibe 200 mm . . g 1208 28 .28 . -25
I 12008 $1.42 $1.28 than 10 m sec. 11 ey Jotimm st 11309 40 2.05 1.86 1,55. 11200 40 .40 .37 .33 '

- B Single Digit Dis; -G
3u8 CUB 1 and suB 6 1:::1: L.Sllctc;:ntor Modules with LCD Readouts SINGLE ROW v PCOA  Shle Dot Displays - Common
Al b and Assoclal Stock No. Description Prica \ i Stock
B untar Mogutes with ting A $1070  Compiste Function  $45.00 SOCKETS No.  Color 1 100
C e i Evatualion Kit # " 12082 Red $1.12 5 .99
in p.c board fincem e jenas Strip of 25 collet sockets/pins - ] 12005, (Green | 1iE4 [1.82
?.‘u‘l’f'éé‘ﬂt'."ﬁ'"“ %w mount odd-center components J e 12087 Yellow 1.92 1.70
e 51071 Moum‘:nn PC.Board  7.50 easily. Gold plated contacls. ® > 12089 Ftu)gr::::gln Sg;f:l I'o: :::O“
ck = — Both styl : i
. S1070) contains: & o sto72  SUB-cuBIdisplay  18.00 | S e Stackilo, Mt :? 50 z? 3off S Sk iaptiys
B bol_l'd.l.? Dattary = = counter module onl of contact positions E 3 i L Stock
and variable requency — 51073  SUB-CUBIldispiay  24.00 J| wanted No o] 00
Sechinior o a4 : counter module only o Ca 12k 800
train of count pulses. 51074 Panel Bezel 12.00 Sio/o 40 pins ah o e i 2
S e beam sockets. Tin plated e H o] 16 ey e ey
;Eﬁ;r::;‘cgﬁ;mlgam cantacts. 3 H E E OPTEL Lco's with pins
unplugs cl"o;'brew- DATA SHEET StockNo. 199 100 500 1000 J| Stock No. 47005 S
rd w

10850 $1.09 $90 s$82 872

Description 10
B 47005 Qv di. 58 sess 5.50
. .' H ATO0S 4dig. 5 5.50

Stock No. 47006 47907 4dig..7" 1780 1700
HBBAE stockno. ar0or

hilex® Breadboard
tams Basic kit
comes with 24
vanous Dual Sockels,
40 various Pluy
Strips, wire and tools.
Kit can be used with

MICRO Charts - colorul B%" =

117 charts eliminate the need 1o
stumbie through manuals and
summaries. Fully decoded - instant

The Battery Just Wrap™ Tool
Now battery powered fool wraps insulated
ware arcund 024" square posts without need
for pre-culling and pre- sirpping. Compéate
with bt and 100 i 30 AWG wwa

PIN FORMING TOOL
puts IC's on their —
true row lo row F(C:\
spacing. One side is !
for.300 centers, Fliptool
over fordevices

600 centers. Put device

T/

Prce

ONE TOOL DOES
8 thru 40 PINS!

2191; ?r!mvvrnn;u.u in tool and Ssaueeze. Tool Stock No. Price
e o Hand Tool 11058 $12.95
el a e S NEW! ANTI-STATIC MODEL 10200 $14.95

13341 Replacement bt
13342 100 It blue replacement wi e ? 54

nou 6502 (8510
BO4D an

13345 100 1 red replacement wire

OK MACHINE AND TOOL

IC INSERTION/ SOCKET WRAP 1D 1 THERMOPROBE: Identifies Dead any of the six boards.
Dip socket-sized prastic panals | Components - Replaces Voit Meters] Stock No. Description Price

EXTRACTION KIT with numEssred holes in psn loca- Idemify dsad componants which! 86 not 03500  Basic Kit $79.95
Inciudes DIP IC extractors and tions. Slip onto sockel before T haat Jdst pamnt: thermist B 03511  Basic board, 45x 55 19.50
inseriers oaccommodate sl ICs wirg wrapging to identity pins omit heat Just point tharmistor: prabe, 03506 intel SBC-8010 Board, 12x 675 64.95
from 14 1o 40 pins. Tools that Also write on them forlocatian. within 1/16" of board - move 03507 in M-6800 Board, 0755 6 42,85
engage conductve surfaces an IC part numter, lunclion, ele ovar componants and see e of 03508 S-100 Board, 10x 5.3 36.95
Cm“'ﬂ‘;:ﬂ““'ww"“ simplilies initial wire wrapgeng. which are ety m“ = 03500  Z2-80 Board, 7.7 % 7.5 39.95
inglugn StockHo g g a4 |hﬂmpl|rs.‘_95mrmch dead. 25300 03510  Eurocard Board, 63 %39 21.95

TOLL 800-526-5960

FREE in NJ (201) 996-4093
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RNING THE COMPETITION

GREEN WITH ENUY.

NTE is the red hot success story of the electronics
industry and the big boys are green with envy.
They don't like the fact that we've built our
reputation on giving you more of what you're
looking for in a replacement part. More quality.
More reliability. And, more parts to choose from.
That's why more and more technicians across
the country are picking the package with the
green NTE diamond on the front.

NTE parts are extensively tested on state-of-the-
art equipment during every phase of production
to ensure top performance — performance
that's backed by the industry’s only two
year warranty.

What's more, NTE uses a special computer
controlled inventory system, so when you
replace or design with NTE, you can be sure that
the part you need is on your distributor’s shelf.
Our new 1985 Technical Guide and Cross
Reference manual, which has over 3,100 NTE
types cross-referenced to over 220,000 industry
part numbers, is now available.
Why settle for our competitor’s parts when you
get more quality and service with NTE? Look for
NTE's replacement parts in the bright green
polybags and cartons at your distributor today.
Don't forget to ask about our new Flameproof
Resistors and Wire Ties, too!

™

NEW -TONE ELECTRONICS, INC.
44 FARRAND STREET, BLOOMFIELD, NEW JERSEY 07003
CIRCLE 260 ON FREE INFORMATION CARD
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New and Used Electronic Test Equipment
= Sales ® Service ® Rental ® Leasing

oo - - ‘! —
' POIarOId DS- 34 Instruments Corporahon _-— _-
o Y
- - =1
Now you can get an instant &:ad:ogn;q/siware . J
picture in black & white or color ° Di‘;grtionslroﬁ'lrgo‘g;% g _i

from any oscilloscope screen.
Includes CRT hood.

*Large hoods also available to fit
computer terminals and CAD/

CAM screens.
$369.00

® 10 Hz to1 MHz

$259.00 LAG-120B
s

FUNCTION
GENERATOR

POWER SUPPLIES wopetarn  $189.00

: Variable and fixed TTL outputs
L MHz in six ranges
GLOBAL SPECIALTIES ) o Tioiosl distotion ndsrg ot fom I HE 16100
TRIPLE OUTPUT POWER SUPPLY 5 NG vripLE OuTPUT i

POWER SUPPLY ® Variable DC offset

@ VCO input for sweep tests

\IZ

e~ “.
MODEL 1301 $198.00

_ MULTI-
.y FUNCTION
e Fully regulated triple output
e Fixed 5VDC, 1A MODEL 1650 $319.00 COUNTER
e V1 +5VDCto18 VDC .5A ! \._
e V2 —5VDC to 18 VDC .5A ® Functions as three separate MODEL WD-755 =
e Fully automatic current limiting supplies 5 Hz to 125 MHz $2 59 un

o Exclusive tracking circuit
(Tir]) ELECTRO INDUSTRIES. INC Fixed output 5 VDC, 5A
LB ety Two 0 to 25 VDC outputs at 0.5A
DC POWER Fully automatic, current-limited

SUPPLY overload protection
+ and — terminals of each output
$125.00 are fully isolated, in all modes ﬂ

e All threg outputs may be con- ""‘"""““""“
nected in series or parallel for VARIABLE

1 " o high It
MODEL 3002A/0-30 VDC/0-2A igher voltage or current TRANSFORMER

=, cuose  Ogcilloscope Probes $145.00

8 Digit LED Display

Period Measurement 5 Hz to 2 MHz
Totalizes to 89,999,999 Plus Overflow
Frequency Ratio Mode

Time Interval Mode

Switchable Attenuator & Low Pass Filter

MODEL 3PN1010V
RAG CARRIES THE COMPLETE STACO
MODEL ATTENUATION BAND WIDTH (MHZ) PRICE VARIABLE TRANSFORMER LINE

CALL US WITH YOUR REQUIREMENTS.

2904 10X 100 $35.00 DIGITAL CAPACITANCE METER
: B‘atte_ryl operaleid :
2901 10X/1X 100/5 $39.00 S Bando 3 PEte 000 UF
® 0.2% basic accuracy
2205 10X 250 $59.00 GLOBAL
2960 10X 60 $30.00 WODEL 3084
$139.00
CALL US TOLL FREE B Master Charge ﬂ ADD FOR SHIPPING AND INSURANCE
mVISA®BCOD S0 10325000, ...\ rarinisensres
1 -800-732-3457 B Moneay Order $251.00 to $600.00
IN CALIFORNIA TOLL FREE B Check @ prtadlabdl
1 -800-272-42 25 COD's extra (required 25% deposit) cwarsmOODO
RAG ELECTRONICS, INC. /21418 Parthenia Street/ Canoga Park, CA91304 / 1-818-998-6500

HITACHI

Hitachi Denshi.Ltd

H-Smith®

@& . LEADERTENSE
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SCOPE SPECTACULAR

@riract! PORTABLE OSCILLOSCOPES

Model V-212 shown |

MODEL V-212 $461.00 Model V-1050F shown

DC to 20 MHz, 1 mV/div, Dual Trace
Features 6” Rectangular CRT
Full 2 year parts and labor warranty (w/two

MODEL V-1050F $12176.00

A19cprobes): DC to 100 MHz, .5 mV/div, Quad Trace, Delayed
Sweep, Full T.V. Triggering, alternate time base

MODEL V-222 353500 (w/two X10 probes)

BC too20 MHz, 1 mV/div, Dual Trace, D.C. offset for

MM Output, Verticle Mode Trigger

6” CRT (w/two X1/X10 probes) MODEL V-650 S $956.00
DC to 60 MHz, 1 mV/div, tripple trace, delayed sweep,
Full T.V. Triggering, variable trigger hold-off

MODEL V-422 $694.00  (w/two X10 probes)

DC to 40 MHz,

other features same as V-222 (w/two X1/X10 probes)

- =, PORTABLE OSCILLOSCOPES

B —— Y =

MODEL $8-5705 $899.00

DC to 40MHz MODEL 5711 $1695.00
Vertical and horizontal deflection DC to 100MHz (typically over
$535 un accurate within £2%. CRT accelera- 120 MHz), 5 mV/div, True 4 channel

MODEL 88-5702 . tion voltage 12KV. 3 channels, input, eight trace, Delayed sweep,
DC-20MHz, 5 mV/div 6 traces. High precision calibrator alternate time base, CRT acceleration
Dual trace (£1%). Fastest sweep rate: 10 ns. voltage 20 KV, (w/saddle bag, front
6 inch rectangular internal graticule e High sensitivity 1 mv/div cover, 2 ea. X10 probes).
CRT. ® CH1 signal output
Includes 2 each X1/X10 probes and ® Beam finder $2495 ["]
full factory warranty; 2 years on parts, ® Delayed sweep MODEL 5711D .
labor and CRT. ® Alternate time base (6711 with counter and DMM).

e 2 ea. X1/X10 Probes

CIRCLE 254 ON FREE INFORMATION CARD
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by Kepro Circuit Systems, Inc.tm

At Home Professional Quality
Fine Line PCB’s.

Introducing an easy, inexpensive, step by
step method for the home production of pro-
fessional quality printed circuit boards without
a major equipment investment—KeproClad,
by Kepro, makers of quality industrial equip-
ment and supplies. KeproClad was designed
for the home user who needs professional
results with:

A Simple Circuit Board;

Use KeproClad unsensitized copper-

clads. These boards come in 2 popular

sizes with 1 sided foil, a marking pen,

all for a suggested retail price as low as

$3.50.

A Fine Line Detailed Board;

Use KeproClad photosensitized cop-

perclads. Available in 2 sizes with 1 or

2 sided foil. These copperclads use the

|atest technology of negative acting dry-

film photoresist. This material is rug-

ged, yet holds extremely fine detail. It

comes with a premeasured amount of

developer and sells for as little as $3.90

(suggested retail).
Other KeproClad products such as a photo
reversal kit for making negative film, etch, tin
plating solution and photoflood lamps are all
available at your local distributor. (For the
distributor nearest you, call or write:

KEPRO CIRCUIT SYSTEMS, INC.
630 Axminister Drive., Fenton, MO 63026-2992
In MO 314-343-1630 Toll Free 800-325-3878

NEW

PRODUCTS

CIRCLE 258 ON FREE INFORMATION CARD

SAVE BY BUILDING
OUR RACK MOUNT

STUDIO
EQUIPMENT

DRAF — for separate fre-
quency bands of distortion are mixed
for the smoothest fuzz you've ever
heard. InG6T20.... . vifuiens $39.88

HYP CHO — the
cleanest, widest range, mostversatile

flanger anywhere at any price.
DA TA St s el e e T $149.95

VOCODER — unmatched perfor-
mance in a versatile, low cost rack
package. no.6710.......... $99.95

HOT SPRINGS — user's agree, short
of studio plate systems, you won't
find a better reverb at any price.
ROBTA0: . e $5
ADD $3 SHIPPING
FOR EACH KIT ORDERED

Innovative, cost effective designs by
Craig Anderton in easy to assemble
kits from:

- -
BAA Electronics, Inc.
Direct mail orders and inquiries to: Dept. 11R
1020 W. Wilshire , Oklahoma City, OK 73116 - (405)843-9626
Ask for your free catalog.

CHARGE TO VISA ORMC TOLL-FREE

654-8657 9AM 105PM CST MON-FRI
CIRCLE 90 ON FREE INFORMATION CARD

CIRCLE 11 ON FREE INFORMATION CARD

THERMOSTAT, the Weather Wiz-
ard, can be programmed for the
entire year in five to ten minutes
(and can be reprogrammed at any
time, in one sitting). The user can
program in his or her lap, or at a
table, before installing the ther-
mostat on the wall.

Both heating and cooling tem-
peratures can be programmed si-
multaneously. The unit retains
both heating and air-conditioning
settings in its electronic memory,
so that the desired room tem-
perature can be maintained with-

out needing to reprogram the
thermostat when the weather
changes.

Users may have different pro-
grams for each day of the week,
and up to six heating/cooling set-
tings per day. There is also a vaca-
tion-setting feature that holds an
economical temperature while the
user is away, and allows him or her
to specify the temperature desired
upon return.

The Weather Wizard is priced at
$99.95.—Quad Six, Inc. 3753 Plaza
Drive, Ann Arbor, Ml 48104,

VIDEO CASSETTE RECORDER,
model AVS-6200, offers hi-fi stereo
and three playback speeds: SP, LP,
and EP. It incorporates such video
features as a signal-to-noise ratio
of >45dB and horizontal resolu-
tion at 240 lines, with audio fea-
tures that include audio-frequency
modulation—permitting distor-
tion-free wide dynamic range—
and Dolby B noise reduction.

CIRCLE 12 ON FREE INFORMATION CARD

The model AVS-6200 has remote
control, and provides easy-to-use
record-playback functions on the




VHS format. It comes with double-
gap integrated 4-head configura-
tion; noise-free field-still frame
advance and slow-motion play-
back, and dynamic aperture con-
trol for picture clarity. It also
provides stereo-simulcast record-
ing capability, and two separate
stereo outputs.

The model AVS-6200 is priced at
$1,399.00.—International Jensen,
4136 N. United Parkway, Schiller
Park, IL 60176.

INTERFACE DEVELOPMENT SYS-
TEM, the eZ System, is a hardware-
development system that provides
an easy solution to the designer,
test engineer, student, or experi-
menter who needs quick access to
a personal computer’s bus-expan-
sion slot for rapid circuit develop-
ment. The system features three
major components:

(1) The eZ Board is a solderless
prototyping board that connects
to the expansion slot of the micro-
computer through an integral 18-
inch flat cable, allowing the user to
work freely without interfering
with the system unit. The entire
bus is available at clearly labelled
and conveniently accessible sol-
derless tie-point blocks. The large
breadboarding module is used for
rapid development of experimen-
tal circuits. The eZ Board is avail-

Gl S Y 2 A
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able for the IBM PC, Apple Ile/ll +,
and Commodore 64.

(2) The eZ Card is a prototyping
board for the IBM PC/xT that fea-
tures a fully buffered address,
data, and control bus. All buffered
signals are conveniently accessi-
ble for use in the large prototyping
area, which consists of over 2,300
holes on a 0.1" x 0.1" grid and can
accommodate over 60 sixteen-pin
DIP sockets for wire-wrapping.
Circuits developed and debugged

on the eZ Board can be perma-
nently transferred to the eZ Card.

(3) The eZ Book features tech-
nical information on the computer
system and contains several prac-
tical and useful project circuits,
such as A/D conversion, parallel
port, joystick interface, etc.

The eZ System is available direct
from the manufacturer at $225.00
plus $10 S&H. Delivery is from
stock.—Sabadia Export Corpora-
tion, 3920 Coronado Street, Suite
206, Anaheim, CA 92807.

AC/DC CURRENT CLAMP, model
CT233, is designed for applica-
tions requiring DC- or AC-current
measurement without breaking
wires or electrical connections to
divert the current through the
meter. A Hall-effect device mea-
sures magnetic flux, which is con-
verted to a current measurement
by the circuitry in the clamp.

The model CT7233 may be used
with most DMM’s, or an os-
cilloscope may be susbstituted, al-
lowing the user to see the signal.
Maximum current capacity is 600

amps AC, DC, or AC on DC. Also,
the AC frequency response ex-
tends to 400 Hz; that is useful for
aircraft-maintenance operations.

CIRCLE 14 ON FREE INFORMATION CARD

A flashing battery indicator and
a three-position power and range
switch are also featured. When the
power is on, the battery indicator
blinks; no blinking means that a
change of batteries is needed. The
power and range switch turns on
the unit, selecting 0-200 amp or
0-600 amp operation.

The model CT233 is priced at
$150.00.—Beckman Industrial Cor-
poration, 630 Puente Street, Brea,
CA 92621. R-E

INTRIGUED BY CALCULATORS? Then you can
step ug your math skills fast! Use my new method in
uidebook form. It's called CALCULATOR
ALCULUS. This space-travel spinoff is sure-fire,
s0 it has a simple guarantee — just return it for an
immediate refund if you are not astounded at the
problems you're solving with it!

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. [t's that exciting and helpful.

My name is Dr. George McCarty. | teach math at
the University of California. I wrote this guidebook
to cut through the confusion. 1 guide you with
examples you follow step-by-step on your calculator
— you do simple exercises — then you solve practi-
I cal problems with real precision!

POWER METHODS. Need to evaluate functions, areas,
volumes — solve equations — use curves, trig, polar coor-
dinates — find limits for sequences and series? It's all here!

I If you're in the biological, social or physical sciences,
you'll be doing Bessel functions, carbon dating, Gompertz'
growth curves, half-life, future value, marginal costs,

I motion, cooling, probability, pressure — and plenty more
{even differential equations).

I Important numerical techniques? Those algorithms are
here, too: rational and Padé approximation, bracketing. con-
tinued fractions, Euler's method, Heun's method, iteration

I functions, Newton's method, predictor-corrector, successive
substitutions, Simpson's mclﬁod and synthetic division.

| LOOK AT WHAT USERS SAY: Samuel C.
McCluney, Jr., of Philadelphia writes:

] ‘CALCULATOR CALCULUS IS GREAT! For ten
vears [ have been trying to get the theory of calculus

I through my head, using home-study courses. It was
not until 1 had your book that it became clear what

I the calculus was all about. Now | can go through the
other books and see what they are trying to do. With

I vour book and a calculator the whole idea becomes
clear in a moment, and is a MOST REFRESHING

I EXPER!ENCE‘_IBWHH some of the iterative prob-
R ——— Ty s MRS Emmmy

“In Just A Few Days, I'll Show You How To Do
b X
RS
Z a, 4l lim

MATH

On Your Calculator!” |

*Quick. *Guaranteed. |
dx *Easy. *Fun, Too! i

lems you suggest and it always GIVES ME A THRILL
to see it start out with a wild guess and then approach I
the limit and stop.”
Professor John A. Ball of Harvard College (author I
of the book ‘Algorithms for RPN Calculators’) writes:
"I wish I had had as good a calculus course.”
Professor H. 1. Freedman of the U. of Alberta,
writing in Soc. Ind. Appl. Math Review, states:

n=*x

“There can be no question as to the usefulness of this

book...lots of exercises...very clearly written and I
makes for easy reading.” _

Tektronix Engineer %&ill Templeton says "CALCU- I
LATOR CALCULUS is the best, most clearly written
book I have seen for improving your math skills.” I

I WANT YOU TO DO THIS. Get my complete
kit, with a TI-35 calculator, plus its 200 p. Student
Math Book, AND the guideguok, ALL for $44.95
(for shipping to USA add %2, or $5 by AIR; Foreign I
$5, or $10 AIR; in Calif. add $2.70 tax).

If you already have a scientific calculator, you 1
can invest in the guidebook, 'CALCULATOR ¢
CALCULUS, for only U.S. $19.95 (to USA or 4
foreign: add $1 for shipping, or $4 by AIR; in Calif. R
add $1.20 tax). 0

As pennywise Ben Franklin said, “An invest- U
ment in knowledge pays the best dividends.” GET
STARTED NOW —Tax deductible for professionals, A

MONEY-BACK GUARANTEE! Send for it to- B‘
day. Be sure to give me your complete mailing ad-
dréss with your check or money order. If you want M

to charge it (Visa or MC), tell me your card no. and ?

exp. date. Prompt L
shipment W’@ T
guaranteed, B
Thank you! EduCALC Publications, Dept. D-4 A

27953 Cabot Road, Laguna Niguel, CA 92677 ¥
For fast service, phone MC or VISA orders 1

TOLL FREE to (800) 633.2252, Ext. 340.
e A e

e e e e i)
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You say you're already trained in electronics
but that you’re not making enough money???
Well then, maybe you don’t have an accredited
bachelor’s degree to prove that your education
is up to snuff! Check out the Grantham Inde-
pendent-Study B. S. Degree Program. It could
make a dollars and sense difference in your
electronics career.

Grantham offers this program, complete but
without laboratory, to electronics technicians
whose objectives are to upgrade their level of
technical employment. Since the field of elec-
tronics is so enormous, opportunity for ad-
vancement is always present. Promotions and
natural turnover make desirable positions
available to the man who is ready to move up.

Grantham College of Engineering
10570 Humbolt Street
Los Alamitos, California, 90720

This booklet

for
FREE
Booklet
cLip
COUPON

This free booklet
explains the
Grantham B.S.
Degree Program,
offered by inde-
penderit study to
those who work
in electronics.

paste on
postal
card,

and mail in
envelope or

I
|
I
I
l B.S. Degree independent-study program.
| Name Age
| |
I Address |
I Cit
v State Zip
=

Do You REALLY Want to Make More Money?

Yes it does take work and a few sacrifices to
climb up the electronics ladder to where the bigger
money is. But, if that’s where you want to be, then
that’s what you must do — work harder at learning
and getting the right credentials, even if it takes a
few sacrifices. A B. S. degree and the knowledge
that rightly goes along with it can give you powerful
ladder-climbing equipment in your search for suc-
cess in electronics.

The accredited Grantham non-traditional B.S.
Degree Program is intended for mature, fully-
employed workers who want to upgrade their elec-
tronics careers.

ELECTRONICS

Put Professional Knowledge and a

COLLEGE DEGREE

in your Electronics Career through

Independent Home Study

Study materials, carefully written by the Grantham
College staff for independent study at home, are
supplied by the College. Your technical questions
related to these materials and the lesson tests are
promptly answered by the Grantham home-study
teaching staff.

Recognition and Quality Assurance

Grantham College of Engineering is accredited by
the Accrediting Commission of the National Home
Study Council, as a degree-granting institution.

All lessons and other study materials, as well as com-
munications between the college and students, are in the
English language. However, we have students in many
foreign countries; about 80% of our students live in the
United States of America.

Grantham College of Engineering R-5-85

10570 Humbolt Street, Los Alamitos, CA 90720 |

Please mail me your free catalog which explains your
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Computer-Controlied

ROBOT ARM

You can experiment with computer-controlled robotics without a lot of cash and without
most of the mechanical headaches that usually accompany robot construction.

JIMMY BANAS

ROBOTS NO LONGER EXIST ONLY IN SCI- spend that much if you want to get started

ence fiction—they’re quickly becoming a
part of everyday life. Robots are being used
to manufacture cars, assemble electronic
circuits, and even to build other robots!
They are also helping to eliminate the need
for humans to do tasks in dangerous chem-
ical or radioactive en-
vironments.

Robots like the
ones we mentioned
above usually cost
thousands of dol-
lars. But you
don’t have to

experimenting with robots. And you can
avoid a lot of the headaches with mechan-
ical construction that robots usually bring
to mind.

We'll show you how to add computer
control to a commercial toy robot-arm—
the Armatron. There’s a
big advantage to not
building the robot
from scratch: You can
avoid the problems
of getting parts,
and many of the

mechanical
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problems that usually accompany robot
construction and experimenting. That's
not to say there’s no mechanical work
involved—you will have to modify the
Armatron. But the work is nothing like
what you'd have to do to build a robot
from scratch.

What is a robot?

Even though humans have dreamed
about robots for centuries, the word
“robot” is a relatively new one. It was
first used in Karel Capek’s 1923 play R. U.
R. (Rossum’s Universal Robots) and
means “slave worker.”

Early attempts at making robots were
mechanical endeavors only. The results
were basically dolls that looked human
but ones that could perform special func-
tions (like writing or playing music) based
on a mechanical design of levers and
gears.

The advent of the computer and elec-
tronic components brought robots the ca-
pability to perform much more sophisti-
cated tasks. Some robots can “see’’ and
others can make decisions about their ac-
tions. Even so, today’s robots—although
complicated machines—can perform
only relatively simple tasks like pick-and-
place operations. It's expected that some-
day—but not in the very near future—
robots will perform much like those made
famous in Star Wars. Rest assured that we
won't be giving our robot that much
power. But if you are interested in such
endeavors, and make your robot more
“intelligent,” then we’d like to hear about
it.
Robots used in industry are usually de-
fined as programmed manipulators that
automatically perform useful work. They
can move in different ways; the an-
thropomorphic-type closely simulates the
movement of a human through six degrees
of freedom—with motions similar to
those of the waist, shoulder, elbow, wrist,
and fingers. A computer is generally used
to command the robot to move to the de-
sired positions.

The Armatron

For an investment of about $32, you
can be the owner of a robot that is capable
of the same maneuvers as industrial
robots costing many thousands of dollars.
Tomy Toy Company copied the design of
industrial robots and built their Armatron
robot arm. Radio Shack (Tandy) bought
the exclusive rights to it. Of course, the
Armatron robot arm doesn’t have the ac-
curacy and repeatability of industrial
robots. But we don’t think that it’s a toy,
either.

As purchased, the Armatron is con-
trolled by two mechanical joysticks. By
pushing the joysticks forward or back and
left or right you can rotate the entire arm
about its base, raise and lower the arm,
bend the elbow, and raise and lower the
wrist. By rotating the joysticks you can

rotate the wrist and open and close the
gripper.

A single motor powers all six joints of
the Armatron through a cleverly designed
planetary gearing system. The joysticks
actuate levers that engage gears, giving
forward, neutral, and reverse operations
for each joint. Despite the clever design,
we will remove and discard the joysticks,
planetary gearing system, and the motor.
We will replace them with six computer-
controlled motors that will power the six
joints.

The computer/robot system

Figure 1 shows a block diagram of the
computer-controlled robot arm. Any
computer that has at least a 4-bit output
port can be used for control—the author
used a Commodore VIC-20. Although the
programming examples we'll discuss
were written for that computer, they can
be easily altered to run on other comput-
ers.

A 4-to-16 line decoder is used to de-
code the 4 bits from the computer port into
16 output lines. We need only 12 of the
lines—there are six motors, and each
needs a forward and a reverse control line.
That means that you have 4 lines left over
for your own experimentation. How about
using those extra lines to control a mova-
ble platform?

The twelve outputs of the decoder inter-
face with six motor-controller switches.
Figure 2 shows one of those circuits,
which are basically transistor switches
that turn the motors off or on in either
direction.

COMPUTER

Uu BITS)

DECODER

U{s PAIRS OF LINES)

POSITIVE
NEGATIVE MOTOR
SWITCHES POWER
COMMON SUPPLY

\_l{s PAIRS OF LINES)

MOTORS

P’I’\{a SHAFTS)

JOINTS

FIG. 1-—THE COMPUTER/ROBOT SYSTEM. This
block diagram shows us the basic components

that make up our computer-controlled robot.

Small DC motors were selected to con-
trol the Armatron joints because they
proved most practical. The motors are in-
expensive, small, and don’t require large
amounts of power. They are also easy to
work with. By POKE-ing a number from
1 to 12 to the output port we can drive any
of the six joints either forward or reverse.
We'll get to the details on that shortly. But
now that we have a basic idea of how the
system works, let’s look at the mechanical
interface in detail.

The mechanical interface

The hardest part of converting the Ar-
matron into a computer-controlled robot
is making the mechanical modifications.
But as long as you're careful, you really
shouldn’t have any problems. The first
thing we'll do is remove the existing
joystick mechanism, the planetary gear-
ing system, and the motor drive so that
our motors can control the arm.

To start, remove the seven screws from
the bottom of the Armatron and carefully
separate the arm and top cover from the
bottom tray. Figure 3 shows what you
should see. Discard all components on the
gear cover except the ring gears, which
interface to the arm.

When you remove the gear cover (it's
held on by five screws), you will expose
the motor, the joystick parts, and the gears
that interface with the ring gears. Remove
the three screws that hold on the joystick
cover. At this point, you can discard the
joystick cover and all the joystick compo-
nents. But do not throw any of the gears
away. Next clip the wires at the ends of the
battery holder. After you've done that,
you should be left with the base and the
the planetary gears as shown in Figs. 4
and 5.

The bearing blocks

After all unnecessary parts have been
removed, you have to make preparations
to interface control motors to the Arma-
tron gears. The motors will be mounted
outside of the Armatron case, so shafts
have to be brought out from the gears to
the motors. Those shafts are supported by
two bearing blocks.

Each bearing block has three holes
drilled through it to support three shafts.
Each bearing block also has three vertical
slots that hold gears that engage with Ar-
matron gears.

A bearing block, along with its associ-
ated shafts and gears, is shown in Fig. 6
prior to installation in the Armatron. Fig-
ure 7 shows the dimensions of the bearing
blocks. The author arrived at the design
by trial and error; the dimensions are fair-
ly critical and should be followed closely.

The bearing blocks can be made from a
variety of materials. The author’s were
made from maple wood. But you can use
any material that’s easy to drill and cut
and yet hard enough for accurate dimen-
sioning. Wood is probably the least ex-



o ~ FORWARD
' : LINE
T o PB1.
ABITS [P
COMPUTER)
OUTPUT ) pgy .
PORT: e _EIE&UEEasE
-.:"PBa DECODER
i 74154

- GND.

(A N e 1] b

-

FIG. 2—MOTOR-CONTROLLER CIRCUIT. To control all of the Armatron’s joints, you will need six
motors. Even so, you will still have 4 unused outputs from the 74154 decoder.
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FIG. 4—THE BASE AND GEAR COVER are what
are left when the mechanical joystick compo-
nents are removed.

pensive way to go. For example, the
author purchased a 2 X 2 X 24-inch piece
of raw stock maple for about $3 at his
local lumber store. A table saw was used
to cut the slots; a #29 drill bit was used to

POWER
SWITCH

aa R R
JOYSTICK

FIG. 5—THE PLANETARY GEARING SYSTEM.
Don’'t throw this out! You'll need six %-inch
gears from the system.

drill the holes for the shafts.

Shafts and Gears

Six shafts are needed to transfer power
from the motors to the gears. Those shafts

Wmaul
i

FIG. 6—A COMPLETED BEARING BLOCK with
shafts and gears is shown in the foreground.
The background shows the progression of fab-
rication steps.

must connect with the short motor shaft
and must fit tightly through the gear that
will interface to an arm gear. After much
experimentation it was found that plastic
rods, found at a local hobby store, made
the best shafts. One of the key advantages
of plastic rods is that they can bend
slightly without breaking. That means
that, even if everything is not in precise
alignment, they will still work and they
won't bind. The rods, with nominal out-
side diameter of /% inch, have a hole down
the middle that allows them to be easily
press-fit onto the motor shafts. The
lengths of the shafts, as shown in Fig. 8,
are determined by the arrangement of the
motors next to the Armatron. You may
want to make yours longer or shorter. For
clean cuts on the plastic shafts, use a small
tubing cutter.

The gears that fit on the shafts and inter-
face with the Armatron gears are were
obtained from the planetary gearing sys-
tem that you removed earlier (Fig. 5). The
ability to use these gears is an advantage
because they are already sized to mesh
with the other gears. The ¥-inch diameter
gears must be removed from the planetary
gearing system. You will have to modify
the gears slightly by redrilling the center
hole to a size just under the diameter of the
shaft so that the gear can be press-fit tight-
ly onto the shaft. For best results, use a
series of drills of increasing diameter up
to /% inch so that you won’t offset the hole
from the center of the gear as you drill.

The next step is to assemble the shafts
and gears in the bearing blocks. The lon-
gest shaft belongs in the middle hole and
is press fit into a gear in the deepest bear-
ing block slit; the top shaft is press fit into
a gear in the middle, shallow slit and the
bottom shaft is press fit into a gear in the
remaining shallow slit.

Motors and mounting blocks

Each of the six joints is powered by an
individual small DC motor. Small motors
are necessary because the shafts exiting
the Armarron must be spaced close to-
gether—otherwise they will not be able to
fit the bearing-block gears.

To hold the motors, we need five
mounting blocks on each side of the Ar-
matron. Figure 9 shows the dimensions
for the mounting blocks. Use those di-
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FIG. 7—BEARING BLOCK DIMENSIONS must be followed closely. The dimensions shown are in

inches. All holes are made with a #29 drill.
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FIG. 8—SHAFT DIMENSIONS. Two sets of three
shafts are required.
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(The same material used in the bearing
blocks can be used in the mounting
blocks.) The spacer block is sanded until
the width is just slightly thicker than the
diameter of the shaft.

Final mechanical modifications

The Armatron must be modified to ac-
commodate the bearing blocks and shafts.
Figure 11 shows the right side of the Arma-
tron with modifications to the base and
ring gear cover/holder. A slot must also be

3

I?.UBZ

B
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FIG. 9—MOTOR-MOUNTING BLOCK DIMENSIONS. The dimensions shown are for the author’s sys-
tem. You may have to change the dimensions to fit your motors.

mensions only as a guide—you may have
to change your dimensions to fit the
motors that you use. The critical block is
the spacer between the two motors closest
to the Armatron (see Fig. 10). That spacer
block is made by first drilling a hole using
a #29 drill bit through a piece of wood.

cut in each side of the outer cover so that
the shafts can protrude. A thin hacksaw
blade and file can be used to cut away the
plastic to make the modifications.

Final assembly of the mechanical com-
ponents starts with mounting the bearing
blocks in the base. Place each bearing

™ —1 -
FIG. 10—THE MOTOR-MOUNTING BLOCKS on
the right side of the Armatron.

FIG. 11—YOU WILL HAVE TO MODIFY the base
and gear cover to accommodate the shafts.

block in the base and match drill two
holes: use /4-inch self-tapping screws to
secure the bearing blocks to the base. Re-
place the gear cover with the original
screws. Assemble the outer cover and the
arm to the base with the original screws.
Attach the Armatron to a VA X 124 X 12}4-
inch plywood base with four 2%-inch
screws located in the four corners of the
Armatron. Mount the two motors on each
side closest to the Armatron. The motors
are press fit into the plastic shafts. Finally,
mount the third motor on each side of the
Armatron. To hold down the mounting
blocks, use 24-inch screws. Do not over-
tighten the mounting blocks; when oper-
ated, final adjustments to the motor posi-
tions can be done to achieve proper
alignment. You may want to use paper
spacers under the bottom mounting
blocks so that the motors turn freely.

The electronic interface

Now that the mechanical modifications
are complete, we can turn to the easy part:
the electronic interface.

Figure 12 shows the complete sche-
matic of the circuit that’s required to inter-
face the motors to a computer. As we
mentioned earlier, we need 12 control
lines to drive the six motors. In other
words, two lines—one for forward control
and one for reverse—are required for each
of the six motors.

Your computer must have at least a 4-bit
output port to operate the interface. Those
four lines are fed to IC5, a 74154 4-to-16
line decoder. That decoder takes an input
and selects one of sixteen lines as an out-
put. (That output depends on the value of
the 4-bit word. (If you are familiar with
binary numbers, you'll realize that there
are 16 possible combinations of 4 bits.
The selected output line is driven low.
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FIG. 12—THE COMPLETE SCHEMATIC of the electronic interface. Note that two lines are required to
control each motor. One will cause the motor to go forward, the other will cause it to go in reverse.
Motors M1-M3 correspond to the bottom, top, & center of the right side; M4—M6 correspond to the top,

bottom, & center of the left side.

while the other 15 lines remain at a high
logic level.

Each output line is first connected to a
single 7404 inverter and then to three
7404 inverters arranged in parallel. That
not only boosts the output current to suffi-
cient levels, it also returns the control sig-
nal back to its original logic level. The
inverter outputs are fed to the bases of
2N2907 transistors, which act as simple
switches and determine the direction of
the flow of current through the motor.

For example, if the forward line is low
and reverse line is high, then the forward
transistor conducts turning the motor in
the forward direction. If both inputs are
high then neither transistor conducts and
the motor remains off. Note that if some-
how both lines go low the entire loop is
connected putting 12 volts across the two
transistors. That will quickly burn them
out. Fortunately, using a decoder like the

74154 should prevent that from ever hap-
pening.

Two separate switches are used to turn
the power supplies on and off. Three
LED’s are used to show that the power is
on. During system operation the switch
for the electronic circuit should be turned
on before the switch for the motor control-
lers to insure that the transistors are prop-
erly biased. Similarly the switch for the
electronic circuit supply should be turned
off last.

Circuit layout and final assembly

Circuit layout is not critical and you
should feel free to use the construction
technique you're most comfortable with.
The author’s circuit, shown in Fig. 13, was
built using a pre-drilled “universal PC
board.”

A %4 pin card-edge connector was
used to interface the electronic circuit

-

FIG. 13—THE COMPLETED INTERFACE. Univer-
sal PC boards were used. Note how the tran-
sistors are mounted in IC sockets.

with the VIC-20 computer. Of course, the
connector you use will depend on the
computer you use.

Three separate battery packs, using D-
cells, are used for power supplies. Two 6-
volt supplies are used for powering the
motors; a 4.5-volt supply is used for the
integrated circuits.

continued on page 117
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Breathing

RAY FISH, Ph.D., M.D.

A look at breathing, and
the role electronics plays
in making sure that
someone’s next breath
isn’t their last!

THIS MONTH, OUR LOOK AT MEDICAL
electronics will focus on the act of
breathing, which is otherwise known as
respiration. In particular, we’ll look at
how the respiratory system works, what it
is made up of, and the role electronics
plays in making sure that everything con-
tinues to function properly.

The respiratory system

The end result of breathing is delivery
of oxygen to body tissues. The same pro-
cess is also used to remove carbon dioxide
from the body. A “block diagram of the
respiratory system is shown in Fig. |.

One of the main functions of blood is to
carry oxygen to, and remove waste prod-
ucts (such as carbon dioxide) from all of
the cells in the body. Blood that has circu-
lated through the body has given up much
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of its oxygen and has an excess of carbon
dioxide. That blood goes through the
lungs where carbon dioxide leaves the
blood and oxygen is added to the blood.
The circulation then carries the blood to
the body where the oxygen is given to the
tissues and carbon dioxide is taken from
the tissues.

Carbon dioxide and oxygen enter and
leave the circulatory system through thin-
walled blood vessels called capillaries.
Capillaries are one cell thick. In the body,
the arteries branch repeatedly until the
capillaries are reached. At that level, oxy-
gen and carbon dioxide (as well as nu-
trients and other chemicals) can diffuse
across the walls of the blood vessels
quickly enough to be of use to the tissues.
The capillaries join to form veins, which
return blood to the heart.

|

B
FIG. 1—"BLOCK DIAG
through the body. In the body, oxygen is removed from the blood and carbon dioxide is picked up.
Blood is then pumped back to the lungs, where the carbon dioxide is removed and oxygen is picked
up. The process is then repeated.

ratory system. Oxygenated blood from the lungs is pumped

LUNG

In the lungs, there are two systems of
branching: the airway and the blood ves-
sels. Air comes in the nose and mouth,
goes through the trachea, and then into
the lungs. The large airways going into
each lung are called bronchi (see Fig. 2).
Those divide into two smaller branches
repeatedly, giving smaller and smaller air-
ways. The smallest airways, the result of
about 20 branchings, are roundish struc-
tures called alveoli. There are about 150
million alveoli in each lung, each being
75 to 300 microns in diameter (one mil-
lion microns equal one meter). The total
surface area of the lungs is about 70
square meters.

Some of the medium sized airways are
surrounded by muscular walls that can
contract to make the airway smaller.
Mucous glands in the walls of the airways
provide mucus secretions that can catch
foreign particles and debris. Cells with
moving hair-like projections, called cilia,
wave the mucous toward the mouth to
carry the foreign particles out.

Ever wonder why cigarette smokers
seem to cough a lot? It is because cigarette
smoke paralyzes the cilia. It is then up to
the cough mechanism to bring up the
mucus, and any debris that it has caught.
Cigarette smoke also increases mucous
production and ties up 5% to 10% of the
oxygen carrying capacity of the blood
with carbon monoxide.

Blood to be oxygenated comes from the
heart through the pulmonary arteries. In
each lung, those arteries divide repeatedly
down to the capillary level. Those capill-



aries line the walls of the alveoli. Thus the
blood stream is carried within one cell
thickness of the air in the lungs (about 0.1
micron). Air in the lungs can then diffuse
into the blood stream, while carbon diox-
ide can diffuse out of the blood stream
into the lungs.

Although you can consciously control
the rate and depth of breathing, it is usu-
ally an automatic function. The brain con-
trols breathing in such a way as to
maintain the carbon dioxide content of the
blood at normal levels. Actually, centers
in the brain sense the acidity (pH) of the
cerebrospinal fluid. That acidity depends
on the carbon dioxide content of the
blood. (Rapid or deep breathing will de-
crease the carbon dioxide content of the
blood; shallow breathing will increase it.)

Some diseases and conditions cause the
blood to be acidic. Those include kidney
failure, diabetic ketoacidosis, and aspirin
overdose. Individuals suffering from
those conditions are said to be suffering
from a metabolic acidosis and will be
breathing rapidly or deeply. That’s be-
cause the brain senses the abnormal acid
level and causes the respiratory system to
compensate with the rapid or deep
breathing.

While it is sensitive to changes in car-
bon-dioxide levels, the normal respiratory
control system is relatively insensitive to
oxygen levels. But in persons who have
chronic lung disease, the normal carbon-
dioxide level cannot be maintained, and
the body learns to ignore the higher car-
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bon-dioxide levels that result. Instead,
those persons do have their breathing con-
trolled by the content (partial pressure) of
oxygen in their blood. If given a high
concentration of oxygen, their breathing
will slow, the carbon dioxide level will
rise so high as to change the blood pH and
affect brain and heart function, and they
may die. Those persons are called carbon-
dioxide retainers and are recognized by
the elevated partial pressure of carbon di-
oxide in their arterial blood gases.

Arterial blood gases

When blood is exposed to air in the
alveoli, various gases diffuse into and out
of the blood. The partial pressures of car-
bon dioxide and oxygen, which are mea-
sured in millimeters of mercury (mmHg),
in the blood will depend on the con-
centrations of oxygen and carbon dioxide
in the lungs. Those concentrations depend
on the composition of the inhaled air and
also upon gases released into or taken up
from the lung by the alveoli. Gas ex-
change in the lung will decrease the oxy-
gen content and increase the carbon
dioxide content of air in the lung.
Breathing very rapidly or deeply will lead
to more oxygen and less carbon dioxide in
the lungs and therefore in the blood.

Electrodes can be placed in samples of
blood to determine the blood gases. An
electrode may simply consist of a wire.
More commonly, an electrode consists of
a wire placed in a solution-filled thin-
walled container or membrane. The mem-
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FIG.2—FROM THE NOSE AND MOUTH, air passes into the trachea. The trachea branches off into large
airways, called the left and right bronchus, which in turn enter the lungs.

brane allows the passage of certain mole-
cules or ions.

When a wire is placed in a solution, a
voltage will develop between the wire and
solution. The voltage depends on the
types of metal in the wire and the types
and concentrations of ions in the solution
surrounding the wire.

Indicating electrodes develop voltages
in response to the the presence of a certain
compound or ion. Electrodes have been
developed that indicate the concentration
of hydrogen ions: such hydrogen ion-sen-
sitive electrodes can be used to measure
pH.

As we said previously, changes in the
carbon-dioxide content of blood will
change the pH of blood. Therefore, if a
pH-indicating electrode is surrounded by
a membrane that allows only carbon diox-
ide to pass, the pH-indicating electrode
will become a carbon-dioxide indicating
electrode.

There are several types of oxygen-in-
dicating electrodes. Small assemblies
containing all the electrodes needed to
measure pH, carbon dioxide, and oxygen
have also been built.

Monitoring respiration

Carbon dioxide strongly absorbs in-
frared light with a wavelength of 4.26
micrometers. Use has been made of that
fact to build respiration monitors that
measure the efficiency of the breathing
process. Such monitors place a sample of
the exhaled breath between an infrared
light source and detector (see Fig. 3).
Light filters are used as shown so that only
the absorption of light by carbon dioxide
is monitored.

The model shown in Fig. 3 is a sim-
plified one. Depending on components
used and system design, the temperature
of the sensor, detector, and gas analyzed
may need to be controlled or taken into
account if any readings taken are to be
useful. In addition, the barometric pres-
sure and the presence of other gases can
affect readings and need to be accounted
for.

When a person depending on a machine
gets insufficient oxygen, the results are
sometimes disastrous. Therefore, the oxy-
gen concentration in inhaled gases is often
monitored when a person breathes gases
from a respirator or other machine. An
alarm will sound if there is inadequate
oxygen in the inhaled gases. Such prob-
lems arise when the wrong tanks are con-
nected to a respirator or anesthesia
machine, the tank runs out, a line is cut,
or a valve malfunctions. Many precau-
tions are taken to prevent such problems,
and the number of accidents is relatively
small. Nevertheless, monitoring the inha-
led oxygen concentration can indicate
when something is wrong.

Sometimes measuring the con-
centration of oxygen being pumped to the
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FIG. 3—CARBON DIOXIDE strongly absorbes
infrared light. That fact has been used to make
exhaled carbon-dioxide monitors similar to the
one shown here.

patient may not be adequate. That may
occur, for instance, if tubing to the patient
is kinked so that the oxygen does not get
to the patient. Another possibility is that
the tubing may accidentally be placed into
the esophagus (the pathway which carries
food from the mouth to the stomach) in-
stead of the trachea. Pumping air into the
esophagus may or may not distend the
stomach. If it does, the chest will move a
little with air movement into the stomach,
which may appear similar to the move-
ment caused by normal breathing. In ad-
dition, the sounds heard when listening to
the “lungs” with a stethoscope will in-
stead be caused by air moving through the
esophagus; the sound produced will be
very similar to that produced by normal
breathing.

Thus, it is not always obvious when
oxygen is not getting to a person. If the
person is unconscious, anesthetized, or
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FIG. 4—BREATHING EFFICIENCY can be mea-
sured by a device called a spirometer. The model
upon which almost all spirometers are based is
shown here.
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FIG. 5—THE OUTPUT produced by a simple spirometer. Note the parameters shown; today’s comput-
erized instruments can provide even more detailed measurements.

an infant, the problem may not surface
until brain damage occurs.

Because of those problems, it would be
desirable to continuously measure blood
oxygen content in persons receiving oxy-
gen via a machine. The normal procedure
of testing blood gases is not fast enough
for that. Drawing a blood sample often
takes 5 minutes, and it is another 5 or 10
minutes before the sample can be ana-
lyzed. Brain damage occurs in 5 minutes
or less when a person does not receive
oxygen.

It is possible to continuously measure
the blood oxygen content through intact
skin (that is called transcutaneous
monitoring). One method of doing that is
to shine light through part of the body, say
the earlobe, for instance, and analyzing
the light that results. That technique
makes use of the fact that well oxygenated
blood varies in color from poorly oxyge-
nated blood (blue vs. red). Unfortunately,
the results obtained using that method
may be affected by factors such as earlobe
thickness, skin color, temperature, and
other gases present. Practical earlobe
“oximeters” take light transmission mea-
surements at as many as 8 different wave-
lengths in order to calculate blood oxygen
content. Those instruments are thus ex-
pensive and not used as commonly as one
would like.

Another approach to continuous trans-
cutaneous monitoring is via an electrode
placed on the skin. In addition to oxygen
and carbon dioxide sensors, skin elec-
trodes contain a heating element. The ele-
ment is used to heat the skin to about 43°C
(109°F) to improve local circulation and
gas exchange between the circulatory sys-
tem and the skin surface. From the skin
surface, gases from the blood further dif-
fuse across an artificial membrane into the

electrode and are then analyzed.

The measurements obtained at the skin
surface are not as accurate as those ob-
tained by taking blood samples. The elec-
trodes must be kept clean and firmly at-
tached to the skin. Calibration every few
hours is commonly needed. However, re-
peatedly taking blood samples is un-
desirable, especially in very young
children. Commercially available instru-
ments can provide analog and digital
readouts of oxygen and carbon dioxide
levels that are accurate enough to be of use
in clinical applications.

Measuring breathing

A variety of electronic and/or mechan-
ical instruments are used to evaluate the
efficiency of breathing. Those instru-
ments range in complexity from a hand-
held device that measures the maximum
air flow velocity a person can produce, to
computerized systems that measure doz-
ens of different parameters.

But the device that is the prototype of
most respiratory measurement systems is
the spirometer, shown in Fig 4. Con-
ceptually, a person breathes via a tube
connected to a piston. Air movement
causes the piston to move upward and
downward, causing a line to be drawn on a
strip chart recorder or similar device. Fig-
ure 5 shows an output that might be pro-
duced by a spirometer. Some important
parameters that are commonly measured
are indicated in that figure.

The spirometer shown in Fig. 5 is, once
again, only a prototype. More advanced
systems, most notably computerized sys-
tems, are used in practice. Computerized
systems commonly provide the user with
a printout of the graph and a list of the
measured parameters. One commercially

continued from page 118
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POWER METER

IT’S NOT UNCOMMON TO
see loudspeakers with
power ratings of 500
watts or more. Now, you
might think it safe to con-
nect such speakers to any
amplifier of 500 watts or
less, and expect that com-
bination to comfortably
run at full power.
Unfortunately, that’s not
so!

While some speakers
may be able to handle
instantaneous peaks of
that magnitude, they can
also be destroyed by con-
tinuous operation at sub-
stantially lower power
levels. For example. the
author’s speakers are
rated at 680 watts but are
only capable of handling
30 watts in continuous
operation!

While most amplifiers
have some sort of built-in
protection circuitry, that
circuitry does nothing, of
course. to protect the
speakers. Thatcircuitry is
designed to protect the
amplifier only. and there-
fore will not kick in until
long after the speakers
have begun to smoke!

Here's something else to consider:
Many of today’s otherwise fine power am-
plifiers have no turn-on delay. At power
up, the output may swing briefly to the
positive or negative supply rail. (We've
all heard that loud, dull thump at turn-on.)
Even if that doesn’t destroy the speakers
outright, it certainly does nothing for their
performance.

From what we’ve seen it is clear that a
proper speaker-protection device must
pass large power levels for musical peaks,
but disconnect the speakers if the ampli-
fier produces a sustained high-level out-
put. The circuit described here does that,
and also provides a turn-on delay.

If that doesn’t peak your interest, in-
cluded in this circuit is a peak-reading
LED dot display that shows the output
level being fed to your speakers. Not only
is the circuit helpful in protecting speak-
ers, but it also provides a fascinating dem-
onstration of the power required to handle
musical transients. The power monitor is
designed so that successive LED's are
turned on by a each 3-dB increase. That
allows high resolution at low power levels.

Protection

for your STEREO

More than just a peak-reading power meter, this easy-
to-build project disconnects your speakers before your
amplifier does the job—permanently!

MARK S. COHEN

Circuit description

Figure | is a schematic diagram of our
circuit. It consists of four parts: an input
buffer and peak detector. power-metering
circuit, relay-control section, and, of
course, the power supply.

Let’s see how the circuit works. The
left- and right-channel inputs are indepen-
dently rectified and their peaks sampled.
That information is sent to the metering
circuits for display, and to the relay-con-
trol section. That section disconnects the
speakers from the amp when the continu-
ous power level is above a user-defined
level (which is determined by the rating of
your speakers). The relay-control section
also contains the turn-on delay.

Let’s take a closer look at the individual
sections. Note: From here on. we’ll only
discuss the left channel as both left and
right are identical. At the input, resistors
Rl and R3 form a voltage divider to at-
tenuate the input signal. Those resistors
are selected to yield an output of 10 volts
when the amplifier is delivering its max-
imum rated output. Table | is provided to

help in the selection of R1
(R7 for the right channel)
for various amplifier
power and speaker im-
pedance combinations.

Transistor QI is config-
ured as a voltage follower.
The QI output is rectified
by diodes DI and D2,
which conduct only when
the emitter voltage ex-
ceeds that at capacitor
Cl.

The parallel combina-
tion of RS and CI pro-
duces an extended time
constant for the peak-
reading operation of the
meter. Capacitor Cl
charges rapidly through
resistor R4 (at the QI col-
lector) and discharges
slowly through R5. That
allows easy viewing of
peak power-levels.

The speaker protection
circuit is formed by com-
parators IC3, 1C4, relay
RY1, and a few discrete
components. Potentiom-
eter R24 is used to set the
circuit trip point, which is
equal to your speakers’
continuous power-han-
dling rating (we’ll ex-
plain just how that’s done

TABLE 1
ATTENUATION RESISTOR VALUES

Speaker 50W 100W 200W 400W 800W
Impedance
2 ohms * 39K 10K 18K 30K

4ohms 3.9K 10K 18K 30K 47K
B8ohms 10K 18K 30K 47K 68K
16ohms 18K 30K 47K 68K 100K

(*To read a maximum power level of 50W
into 2 ohms, R1 and R7 should be replaced
by a piece of wire between the appropriate
printed circuit board pads.)

in a moment). That trip voltage is applied
to pin 2 of IC3-a.

The voltage from the input section is
fed to pin 3 of IC3-a via the series com-
bination of R6 and C2. The values of the
components in that R-C circuit are se-
lected so that the capacitor charges almost
instantaneously for high voltages. but
slowly for lower voltage levels.

Should the voltage at pin 3 exceed the
voltage at pin 2, the comparator outputs a
high. When that happens, the voltage at
pin 2 of IC4 rises above that at pin 3,
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FIG. 1—THE SCHEMATIC DIAGRAM for the circuit is shown here. Note that a separate power supply is

provided for transistor Q3.

causing that comparator’s output to go
low.

When the output of IC4 goes low, Q3
stops conducting. That. in turn, cuts of
the current flow through RY1 causing the
relay to open, disconnecting the speakers.

Also. when IC4 goes low, transistor Q4
begins to conduct. That causes LED2I to
light, indicating that the protection circuit
has been tripped.

Diode D7 protects Q3 against energy
stored in the relay that might otherwise
damage the transistor when the relay is
turned off. Also, note that transistor Q3 is
fed from a separate 16-volt power supply.
+ Vi. We will see later that + Vp, is de-
signed to turn off rapidly so that the relay
quickly opens when power is removed
from the circuit, to protect the speakers
from both turn-off and turn-on transients.

A six-second turn-on delay is provided
by C7 charging through RI15. At power
up, the voltage at pin 2 of IC4 is set to 6
volts by a voltage divider made up of
resistors R13 and R14. Diode D5 is in-
cluded to ensure that the reference voltage

at pin 2 of IC4 is not affected by a low at
the output of IC3-a.

Pin 3 of [C4 is initially at ground; there-
fore. its output is low and the relay is
turned off. At power up, capacitor C7
charges slowly through R15. When the
charge on C7 (tied to pin 3) exceeds 6
volts, [C4 outputs a high, turning on Q3.
That closes the relay contacts, connecting
the speakers.

The display portion of the circuit is
made of an LM3915 LED display driver
(IC1). That IC can produce either dot or
bargraph outputs. As shown in the sche-
matic, it is wired as a dot-display driver.
Successive LED’s are turned on when the
input voltage is increased by 3 dB (power
doubled). Table 2 lists the peak power
level at which each LED lights. As that
table shows, those power levels depend on
the maximum rated output of your ampli-
fier, assuming that R1 has been selected as
described earlier. For instance, if the max-
imum output of your amplifier is 50 watts,
then LED’s | and 11 light at 0.1 watt, and
so on. Resistors R19 and R20, tied to pins

TABLE 2
PEAK POWER DISPLAYED

LED 50W 100W 200W 400W 800W
ik 0.1 0.2 D48 085
2,12 02 04 Thal 3
3,13 04 08 1.5 3 6

4,14 0:8:5 1.5 3 6 13
5,16 1.5 3 6 13 25
6,16 3 6 13 25 50

717 6 13 25 50 100
8,18 13 25 50 100 200
9,19 25 50 100 200 400
10,20 50 100 200 400 800

6 and 7 of ICI, control the brightness of
the display and set the voltage level
needed to light LED10. Resistors R19 and
R20 are chosen so that a 10-volt input
lights LEDIO.

If preferred, a bargraph display may be
selected by connecting pin 9 of ICI to the
power supply; appropriate holes for a
jumper wire are provided on the PC
board. If you chose the bargraph mode,
R23 (270 ohms 'A watt) should be re-
placed with a 39 ohm, 5 watt unit. Note
that the LM3915 has a nasty tendency to
oscillate under some conditions: C5 is in-



cluded to protect against that.

The power supply is straightforward—a
simple bridge rectifier and a single
LLM7812 regulator (IC5) gives a constant
12-volt output. The + V, supply is fil-
tered only by C10. which is isolated from
C9 by D8. That produces a fast turn-off of
the relay when power is removed.

The power switch, S1. also turns con-
venience outlets SOI and SO2 on and off.
Those outlets are intended to be used as
power connections for the rest of the ster-
eo system. Using those outlets ensures
that power is applied to all components
simultaneously, and that all transients
have ended before the speakers are con-
nected. Thus, SI acts as a master power
switch.

Finally we come to S2 and R25. Switch
S2 is a SPDT unit that is used to discon-
nect the right channel input and instead
connect potentiometer R25 to the com-
parator and display circuitry. With S2 in
the set position. R25 is used to set the trip
point (which is determined by R24 and
your amplifier’s maximum rated output)
so that the speakers are disconnected at
the desired power level.

Construction

The circuit is straightforward enough to
be built on perfboard, but it is strongly
recommended that a PC board be used.
PC board minimizes construction errors
and saves time in the long run.

A few factors had to be taken into ac-
count in the circuit layout. Capacitors C5
and C6 should be placed as close to the
LED’s as possible. All ground connec-
tions on the left and right input and dis-
play circuits should be returned directly to
pin 2 of ICI and IC2 respectively. That’s
done to prevent oscillation of the
LM3915, which may occur under some
circumstances. When LED’s 1-20 are all
turned on, R23 may have to dissipate as
much as 5 watts; so it’s a good idea to put
some space between it and any other com-
ponents.

The first step is to etch your own PC
board or acquire one from the supplier
given in the Parts List. The PC-board pat-
tern is shown in Fig. 2: the corresponding
parts-placement diagram is shown in Fig.
3.

First note that the IC’s are not socketed
(see Fig. 4), although sockets may be used
if desired. Also note that some resistors
and diodes are mounted vertically (like
radial lead capacitors).

Turning to the resistors first, the holes
on the board are spaced for Y4-watt units
with their leads bent flush to the resistor
body. Install all fixed resistors, making
sure they are in their proper positions.
Once that’s done finish up by installing
potentiometers R24 and R25.

The capacitors should be the next com-
ponents installed. Observe capacitor po-
larities and be sure that all units are
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FIG. 2—THE FOIL PATTERN for our speaker-protection device/power meter is shown here full size.
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PARTS LIST

All resistors 14 watt, 5% unless other-
wise noted.

R1. R7—see Table 1

R2, R4, R8, R10—10,000 chms

R3, R9—1000 ohms

R5, R11—220,000 ohms

R6. R12—1 Megohm

R13. R14—100,000 chms

R15—470.000 ohms

R16—2.2 Megohms

R17—2200 ohms

R18., R19, R21—680 ohms

R20. R22—4700 ohms

R23—270 ohms, ¥z watt

R24, R25—100.000 ohms. timmer po-
tentiometer

Capacitors

C1, C3. C5, C68—2.2uF, 16 volts, tantalum

C2, C4—0.22pF, ceramic

C7—4.7uF, 16 volts, tantalum

C8—1uF, 16 volts, tantalum

C9—470uF, 16 volts, electrolytic

C10—1001F. 25 volts. electrolytic

Semiconductors

1C1, 1C2—LM3915 LED dot/bar display
driver

1C3—LM1458 dual op-amp

1C4—LM741 op-amp

IC5—LM7812 12-volt regulator

Q1, Q2, Q4—2N3906 PNP transistor

Q3—TIP31C NPN transistor

BR1—50 PIV, 500-mA bridge rectifier

LED1-LED21—jumbo LED’s

T1—12-volt, 500-mA transformer

S51—SPST, rocker switch, 15 amps

52—SPDT submini PC mount switch

RY1—DPDT 12-volt DC relay

S0O1, SO2—grounded convenience out-
lets (see text)

Miscellaneous:—case, 3 conductor line

cord, strain relief, PC board, jacks forinput

and output, screws, solder, wire, etc.

The following is available from Clear-

view Designs, Inc., 217 East 85 St.,

Suite 467, New York, NY 10028: com-

plete kit including wire, solder, step-

by-step instructions, and all compo-

nents except case for $59.95, plus $3

postage and handling; circuit board

only available for $10. New York State

residents add 814% sales tax. Other se-

lected components available by ar-

rangement, contact Clearview De-

signs, Inc. for details.

oriented properly.

Next, install the diodes. Once again,
carefully note their orientation (see Fig.
3). It is a good idea when soldering semi-
conductors to attach an alligator clip to
the lead being soldered. The clip acts as a
heat sink to protect the device from
damage during soldering. Diodes D1-D4
are all installed vertically as shown in Fig.
4. When done with the diodes, install the
transistors.

Install the IC’s next, noting the orienta-
tion of pin I. Pin | may be marked with a
painted band, notch. or dot. With the
marked end on top, pin 1 is in the upper
left corner. The LM7812 regulator, IC5,
should be installed so that when bent
back. its flat side is flush with the board.

i ki
g i Y
I T INPUT/OUTPUT}

s ¢ Lo TERMINALS

RAWE

COMMON
GROUND

VERTICALLY
MOUNTED
COMPONENTS

FIG. 4—INSIDE THE UNIT. Note that several components are vertically mounted on the PC board.

502

FIG. 5—LED1-LED21 ARE MOUNTED on the foil side of the PC board. Using a cardboard spacer during
installation as described in the article helps ensure that all of the LED's are mounted at the same
height.

Next install the bridge rectifier, BRI, As the circuit does not require any spe-
again noting the proper orientation. cial shielding, it can be placed in any

Next solder S2 in place on the PC appropriately sized cabinet. Prepare the
board. Then install the five jumper wires: cabinet by drilling carefully spaced holes
either bare or insulated wire may be used. into the front panel for each LED. Or you
The LED’s. which mount on the foil side may cut out a single block and use a bezel
of the board (see Fig. 5), should all be with lens to improve the unit’s ap-
positioned at the same height. To make pearance. The relay. transformer, power
the task easier, insert a cardboard spacer, switch, AC outlets, and input/output
about Ya-inch wide, beneath the LED’s jacks are mounted on the cabinet as shown
during soldering. continued on page 119
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Servicing
Cordiess Telephones

A cordless telephone, like any other piece of electronic equipment, is bound to break down
sooner or later. This article will show you how to troubleshoot and repair the problem.

CHRISTOPHER KITE

CORDLESS TELEPHONES ARE FAIRLY COM-
plex pieces of electronic equipment that in
addition to containing all of the circuits of
a standard telephone, also include two
FM transmitters and receivers. If you've
ever done any troubleshooting of commu-
nications equipment, you should have lit-
tle trouble servicing cordless telephones.
The radio portion is pretty straightfor-
ward, once you understand the frequency
scheme and modulation technique used.
However, telephone circuit operation and
testing techniques may be somewhat new

to you, and as such, special attention will
be given to that area of servicing in this
article.

Of course, an article like this cannot
cover all the variations found among the
numerous brands and models of cordless
telephones available. However, the basic
operation of all cordless telephones is the
same. The examples cited in this article
can be readily adapted to the particular
make and model you are servicing to help
you track down specific problems in most
cordless telephones.
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How they work

Before we jump into our look at trou-
bleshooting, let’s learn a bit more about
how a cordless telephone works.
Basically, a cordless telephone contains
all the circuits and functions of a con-
ventional telephone, plus a two-way radio
communication link. The two-way radio
link must handle not only voice communi-
cations. but also some method of dialing,
ringing, and controlling the hook switch.

Cordless telephones are made up of two
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separate units: a base unit and a portable

unit. Communications between the base SPEAKER 1.7 MHz.
and portable units are full duplex: that RECEIVER [SFERAITE BAR
means that both the base-to-portable link AUDIO AMP 17 OR 4.6 MHz It
and the portable-to-base link can operate % GATE BAND A
simultaneously. Both the base and porta- L ‘_L l PATH FOR 1.7 MHz
ble units have a transmitter and a receiver. == RING SIGNAL INCOMING SIGNAL
The base unit is connected directly to the c”g E“E]?'T'EE%H
telephone line and serves as a link be-
tween the portable unit and the telephone 1 @ @ i
line. Figure | shows how a typical cordless @5 E] PATH FOR 46 MHz
telephone system works. A block diagram 9] LI l INCOMING SIGNAL
of a cordless phone is shown in Fig. 2. =@ F

Cordless telephone base-to-portable PILOT SIGNAL
links use a czu‘ricli signal in either the 1.7- BARINANRNEAD SENERGIOR
MHz or 46-MHz frequency band. Earlier MICROPHONE | [ SRR
cordless telephone base-to-portable links TRANSMITTER ANTENNA
use the 1.7-MHz band and use the AC u)-’ EI‘FGDA'?EAMP MHZBAKD
power line as an antenna. That is neces-
sary because a relatively long antenna is 2
required at that low a frequency. Newer 10 _
cordless telephone base-to-portable links TELEPHONE 1‘2“:25"3'3;'“
use the 46-MHz band and a telescoping L'"JE RELAY PILOT RECEIVER ANTENNA
antenna. The base unit contains a power DRIVER SDIETNE%EI'DH “T| 49 MHz BAND {IF 46 MHz BAND
supply (operating from the AC line) that is 1S USED}
used to power the transmitter and receiver Y
and also to charge the batteries of the HYBRID Low
portable unit. T7| "EHAY [F[rRansFormerfSS !;?LS!gEﬂ

Cordless telephone portable-to-base
links use a carrier signal in the 49-MHz
frequency band. That signal is transmitted )
using a telescoping antenna. In addition G“L%[;RSA%’S*;L rgﬁ”ﬁf;ﬁﬁa
to the transmitter and receiver, portable 1S USED
units contain a speaker. microphone. dial- | {?%NHSE'ETJ:ZHBAND e
ing keypad, and rechargeable batteries.

There are 10 pairs of carrier frequencies b

available for cordless telephone opera- FIG. 2—HOW A CORDLESS TELEPHONE WORKS. A block diagram of a portable unit is shown in a,
tion. Each base-to-portable channel has a while the block diagram of the base unit is shown in b.

specific corresponding portable-to-base
channel. The frequency pairs are listed in
Table. 1. Initially only the 1.7/49-MHz

bands were allocated by the FCC. The
e — 46/49-MHz bands were added after Janu-

43 MHz BAND (FM)

46 MHz BAND (FM) ! ary 1. 1984.
\ Because of the limited number of cord-
\§i = less telephone frequencies, the same
N
m\ NS With the relatively short range of cordless

T telephones and the use of the following

techniques, a minimum of interference,
false ringing. and security problems (i.e.
unauthorized capturing of a telephone
line) occur.
: False ringing is reduced by using sever-
120'V, 60 Hz AC POWER LINE al specific ring frequencies for the base-
———————————————————————— to-portable link. In that way, two cordless
telephones with overlapping range and
operating on the same channel, but with
different ring frequencies, will not cause
ringing of the neighboring unit.
Similarly. use of several specific guard-
tones (pilot signals) for the portable-to-
base link reduces unauthorized use of a
telephone line. The base unit will not re-
spond to a portable unit unless the proper
guardtone is sent. That prevents capture of
abase unit by a nearby portable unit on the
same channel, but with a different guard-

FIG. 1—THE BASE UNIT'S TRANSMITTER in a 1.7-MHz unit uses the base's AC power line as an tone. v
antenna. That can pose some additional complications when servicing the cordless phone. Earlier cordless telephones used only

channels are used over and over again.
=]
(sNs]s)
Dog
ooo
oog

1.7 MHz BAND
(FM)

TELPHONE
COMPANY

TELEPHONE




TABLE 1—CORDLESS TELEPHONE

FREQUENCIES

1.7 MHz Band 49 MHz Band 46 MHz Band
Frequencies Frequencies Frequencies
1.665 MHz 49.670 MHz 46.610 MHz
1.690 MHz 49,770 MHz 46.710 MHz
1.695 MHz 49.830 MHz 46.770 MHz
1.710 MHz 49.845 MHz 46.630 MHz
1.725 MHz 49.860 MHz 46,670 MHz
1.730 MHz 49.875 MHz 46.730 MHz
1.750 MHz 49,890 MHz 46.830 MHz
1.755 MHz 49.930 MHz 46.870 MHz
1.770 MHz 49.970 MHz 46.970 MHz
49.990 MHz 46.930 MHz

guardtones and ring frequencies to help
prevent unauthorized capturing of tele-
phone lines and false ringing. New cord-
less telephones use digital coding. With
digital coding, ringing, dialing, and dis-
connecting are usually caused by a fre-
quency shift of the carrier. That frequency
shift is digitally encoded, and the encod-

. ing techniques vary. from one manufac-
turer to another.

Incoming calls

Between calls, the cordless telephone
is in a “'standby” mode; that is. both the
base and portable transmitters are turned
off and both receivers are awaiting incom-
ing signals.

When a 20-Hz ringing signal is re-
ceived by the base unit from the telephone
line, a 20-Hz ring detector turns on the
base-unit transmitter and a ring-signal
generator circuit that feeds aring signal to
the transmitter. Typically, that ringing sig-
nal has a frequency in the 700-Hz to 1500-
Hz range. Different frequencies are used
for ring signals in different cordless tele-
phones to help prevent false ringing (i.e.
the ringing of portable units that use the
same channel when the ring signal does
not originate from that portable unit’s base
unit). At the transmitter, the ring signal is
used to modulate a carrier signal (either in
the 1.7- or 46-MHz band). That modu-
lated carrier is then transmitted to the por-
table unit.

The receiver section of the portable unit
has power if the the portable unit is in
either the talk or standby mode, as long as
the power is turned on and the batteries are
charged. The incoming signal is demodu-
lated by the receiver and fed to the ring-
signal detector. The ring-signal detector is
a filter that only passes a ring signal of a
certain frequency. If the ring frequency
transmitted by the base unit is correct (i.e.
is passed by the filter), the ring signal is
passed to an audio amplifier. There the
signal is amplified and fed to the speaker.

When someone answers the call, the
portable unit is switched from the standby
mode to the talk mode. That disconnects
the ring signal from the amplifier and
turns on the RF transmitter, pilot-signal
generator, and both of the audio-ampli-

fiers-and-gates. The pilot signal (guard-
tone) and audio (from the microphone)
are fed to the transmitter where they mod-
ulate a 49-MHz band carrier. That modu-
lated signal is then transmitted over the
telescoping antenna to the base unit.

The base unit receives the signal, de-
modulates it, and feeds it to the pilot-
signal detector and a low-pass filter. When
the pilot signal (guardtone) is of the cor-
rect frequency, the pilot-signal detector
energizes the relay into an off-hook con-
dition through the relay driver. The off-
hook relay turns on the base-unit transmit-
ter. The low-pass filter blocks the guard-
tone and feeds voice audio (300 Hz to 3
kHz) to the hybrid transformer. The
hybrid transformer feeds the audio signal
to the relay where it is sent out over the
telephone line when the relay is in the off-
hook state. The hybrid transformer also
feeds a low-level audio signal to the trans-
mitter for sidetone in the portable unit.

Incoming audio (from the telephone
line) is fed through the relay to the hybrid
transformer when the relay is in the off-
hook state. That audio signal is fed to the
transmitter where it is used to modulate a
carrier signal in either the 1.7- or 46-MHz
band. That modulated signal is transmit-
ted over the antenna to the portable unit.

The portable-unit receiver demodulates
the signal and feeds it to the audio-amp-
and-gate. When the portable unit’s switch
is in the TALK position, the demodulated
audio signal is amplified and fed to the
speaker (earpiece).

QOutgoing calls

When a telephone call is initiated from
a cordless telephone, the portable unit is
switched from the standby mode to the
talk mode. That turns on the transmitter
and pilot-signal (guardtone) generator.
The guardtone or pilot signal is typically a
frequency tone in the 4- to 7-kHz range.
The pilot signal modulates a 49-MHz-
band carrier, and is transmitted to the base
via the telescoping antenna.

That signal is demodulated by the base
unit’s receiver and fed to the pilot-signal
detector and the low-pass filter. The pilot-
signal detector energizes the relay to an
off-hook state (through the relay driver) if

the pilot signal is at the correct frequency.
The cordless telephone is now off-hook
and a telephone number can be dialed.
The low-pass filter only allows signals be-
low 3 kHz to pass. so the guardtone signal
is rejected by the low-pass filter. while
dialing and voice signals are allowed to
pass.

When a digit on the keypad (located on
the portable unit) of a pulse-dial cordless
telephone is pressed, the pilot signal is
interrupted a certain number of times for
each digit. The relay goes from off-hook
to on-hook each time the pilot signal is
interrupted. That on-hook/off-hook
change at the relay causes dialing pulses
to go out over the telephone line. Those
pulses are decoded by the telephone ex-
change in the same manner as the pulses
from an ordinary pulse-dial telephone,
and the telephone call is routed to the
telephone number dialed.

Turning to a DTMF (tone dial) cordless
phone, when a digit on the keypad of the
portable unit is pressed, the dialing tones
and guardtone are used to modulate the
carrier signal. Dialing tones have frequen-
cies in the 300-3000 Hz band, and guard-
tones have frequencies above 3000 Hz.
The modulated signal is received by the
base unit, demodulated, and then (if the
guardtone frequency is correct) the tones
are sent out over the telephone line, de-
coded, and used to route the telephone
call just as with a standard telephone.

As we said earlier, when in the off-hook
state, both transmitters operate in a full-
duplex mode to permit talking and listen-
ing simultaneously. Incoming and outgo-
ing audio are handled as described in the
previous section. When the call is com-
pleted. the cordless telephone portable
unit is set back to the the standby mode
and the pilot signal is discontinued. That
causes the base-unit relay to go back to an
on-hook state and incoming calls can now
be accepted.

Test equipment

The proper test equipment is essential
for effective cordless telephone trou-
bleshooting. General-purpose test equip-
ment such as a multimeter, oscilloscope,
and audio generator will fill part of the
requirements. but some special-purpose
telephone test equipment is also needed.
First, we must either tie up a telephone
line (for some tests two lines are needed)
or use a telephone line simulator. A 48-
volt DC power supply fed through a 1.5
kilohm series resistance will suffice for
the basic telephone-line simulator. with
input/output jacks for applying ring volt-
age and test tones, and measuring dialing
and audio signals.

A 20-Hz ring generator is also needed;
it should provide an output that is variable
from 45- to 100-volts RMS. A ring gener-
ator is a special-purpose device used only
for telephone testing. Ideally. the ring
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generator should shut off automatically
when the telephone is taken off-hook. If
not., you must be very careful never to take
the telephone off-hook when the high-
voltage (45-100-volts RMS) signal is ap-
plied. Applying such a high voltage to an
off-hook telephone may damage the tele-
phone.

Another special-purpose device is a
dial decoder. It is used to determine
whether the telephone is dialing the cor-
rect digits.

For RF testing, we need a method of
measuring transmitter RF-level. The sim-
plest method is to use an RF probe and a
multimeter. The RF probe can be touched
to the antenna for RF level measurements.
That technique is not useful for 1.7-MHz
band transmitters that use the AC power
line as an antenna. For those, a special
tester is required.

A deviation meter is needed for measur-
ing FM modulation and an FM-modu-
lated, RF signal-generator is needed for
receiver testing. A frequency counter is
good for measuring transmitted RF car-
rier-frequency and setting the RF-signal
generator on frequency. It is also needed
for measuring guardtone and ring-signal
frequencies, whether generated by the
cordless telephone or by an audio signal
generator for injection into a cordless tele-
phone. Note that once again, |.7-MHz
transmitters may prove to be a problem in
that sometimes the radiated signal level is
insufficient to drive a frequency counter.

One piece of equipment that the author
has found useful is the B&K-Precision
model /050 telephone analyzer (see Fig.
3). It includes many of the specialized test
instruments required in cordless tele-
phone repair. Among those are a tele-
phone-line simulator, 20-Hz ring gener-
ator, pulse- and DTMF dial-decoder, FM-
deviation meter, RF-signal generator (for
cordless-telephone frequencies only), a
dummy load for measuring 1.7-MHz RF
levels, two audio generators, and other
convenience features. A general-purpose
oscilloscope, multimeter, frequency
counter, and service manual for the tele-

SET PORTABLE
UNIT TO TALK
IN USE s TROUBLESHOOT
%'ﬂ;;gg':' L INDICATOR _ N0 poRTABLEUNIT
LIGHTED . TRANSMITTER
YES YES & BT = | oK
TROUBLESHOOT TROUBLESHOOT
BASE UNIT BASE UNIT
VOICE CIRCUITS RECEIVER
YES.
3
PROCEED TROUBLESHOOT
TODIAL J PORTABLE UNIT
TEST VOICE CIRCUITS

FIG. 4—THE STEPS THAT ARE FOLLOWED in performing the ring test are outlined in this flow chart.

phone being serviced complete a well-
equipped test bench for cordless tele-
phone servicing.

Operational tests

Let’s start our cordless telephone tests
with a ring test, dial-tone test, dial test,
and voice test. Even if you have a com-
plete description of the symptoms, and
have a fairly good idea of where the prob-
lem lies, it is a good idea to verify those
symptoms and performing the above oper-
ational checks will usually do it. They
take very little time to perform, no more
than 10 or 15 seconds for the entire se-
quence. If problems are encountered dur-
ing any of the tests, you will have at least
isolated the problem to a particular sec-
tion and a few additional tests will narrow
itdown to a specific circuit or component.

FIG. 3—THE B +K 1050 telephone analyzer contains many instruments and features required to

adequately service a cordless telephone.

If the cordless telephone passes those
tests, we know that it will operate at short
range. We can then proceed to check more
subtle symptoms such as short range, in-
terference, etc.

To perform a ring test, apply AC power
to the base unit and connect it to a tele-
phone jack. Leave the portable unit in
standby (on-hook). Apply a 100-volt, 20-
Hz ring signal to the telephone line and
see if the portable unit rings. If the tele-
phone does not ring. ring-test trou-
bleshooting is needed. If the telephone
rings, check further that the ringing
threshold is below 45 volts. If not, trou-
bleshoot that problem. If so, proceed to
the dial-tone test.

To perform a dial tone test, first remove
the 20-Hz ring signal. Then simply set the
portable unit to TaLk and listen for the dial
tone. If the dial tone is not heard, dial-
tone-test troubleshooting is needed. If ev-
erything is working, proceed to the dial
test.

To perform the dial test, dial each digit,
0 through 9, and observe whether the cor-
rect digits are shown on the dial decoder.
If not, dial-test troubleshooting is needed.
If dialing is normal, proceed to the voice
test.

To perform the voice test, speak into
the mouthpiece and listen to the earpiece
for correct sidetone level and overall voice
quality. If satisfactory, the cordless tele-
phone is operational. If not. voice-test
troubleshooting is needed.

Let’s now see what the above tests show
us, and how they can be used to help

continued on page 118
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How to Design
Microprocessor-hased Projects

Make your next project “intelligent.” Use a single-chip microcomputer to control it.

TOM FOX

P t 2 LAST MONTH, WE IN-
ar troduced National
Semiconductor’s INS8073 microin-
terpreter and described, in detail, its pin
connections and their functions. In this
second part of the series we will look at a
handy demo/development board as well as
introduce the language of the 8073, NSC
Tiny BASIC.

Before we get started with that, we
should mention that National Semicon-
ductor has, unfortunately. discontinued
production of the INS8073. However,
many suppliers still have stocks of that IC,
so you should be able to find it rather
easily. Even if you can’t, don’t worry.
There are many other single-IC comput-
ers available. You may even learn more if
you try to use another microinterpreter.

Even if you don't want to pore over data
sheets and design interfacing circuits. you
can still put the power of a microin-
terpreter to work by using development
and demonstration boards. Several man-
ufacturers offer such boards. For exam-

ple, we'll look at a demonstration board
for the INS8073 that is available from
Digi-Key Corp. (Highway 32 South, PO
Box 677, Thief River Falls, MN 56701).
That board, shown in Fig. 5, sells for
$250. A user manual is $10.

The demonstration board makes de-
signing with the 8073 so simple it seems
as if you're cheating! After you receive
the board, all you have to do to start pro-
gramming in NSC Tiny BASIC is to con-
nect up power (+ 5 and — 12 volts). If you
use an RS-232 terminal, you have to add a
jumper to the board, and use a standard
male-male cable to connect the D-type
connector on the board (J1) to your termi-
nal’s RS-232 connector. Of course, you
can also use your computer along with
communications software to emulate a
smart terminal. Baud rates (110, 300,
1200 4800 baud) can be set by adding
jumpers on the board.

After you turn on the power, a prompt
(>) should appear on your terminal
screen, You are then ready to start pro-

gramming in Tiny BASIC.

Besides being easy to hook up and get
running, the development board contains
4K of RAM, a 8255 programmable pe-
ripheral interface IC, an 8154 RAM-1/0
that provides 128 bytes of scratch-pad
memory for use in assembly-language
subroutines, and has 16 1/0 lines that can
be individually programmed.

Perhaps the nicest features of the board
is that it has an EPROM-resident utility
program as well as an EPROM program-
mer (which is controlled by the utility
program). The utility program allows you
to store and retrieve programs on cassette
tapes and download programs from a
“host” computer. It also has a variety of
other features such as the DUMP com-
mand, which allows you to ““display™ part
of memory in both the hexadecimal and
converted ASCII format. However, for our
purposes (the design of smart machines),
its greatest feature is that it makes the
programming of EPROM s easy and near-

ly foolproof. All you need is a single-
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supply 2716 EPROM and a + 25-volt
source. The built-in program does all the
rest. One caution: the S (setup) command
is not mentioned in the manual, but it
should be used immediately before the P
(program) command.

While the demonstration board is defi-
nitely helpful if you want to design cir-
cuits using the 8073, it is not essential if
you have access to an EPROM program-
mer. However, if you don’t have an
EPROM programmer available, then the
board is recommended.

NSC Tiny BASIC

Like most tiny BASIC’s, that supplied
with the INS8073 allows only signed in-
tegers from — 32767 to + 32767 and 26
single-letter variables (A to Z). However,
as you will soon see, this Tiny BASIC is
remarkable in most other respects.

The commands RUN, CONT,
CLEAR, LIST, and NEW are similar to
the commands used by many standard
BASIC languages. The command NEW-
<expr> resets the program pointer to that
of the <expr>. That command should be
given before you enter a program. For
instance, say you want to start your pro-
gram at 1100H. (The *“H" indicates that
the number is in hexadecimal). You
should type: NEW#1100<return> and
then type: NEW<return>. NOTE: In
NSC Tiny BASIC *#" is used as a prefix
to indicate to the interpreter that the
number is in hexadecimal. Numbers that
do not have that prefix will be treated by
the interpreter as if they are decimal.

The following NSC Tiny BASIC state-
ments and operators are similar to those of
other BASIC’s and will be listed without
comment: REM, LET, PRINT,
IF-THEN, FOR-NEXT, GOTO, GO-
SUB, RETURN, INPUT, STOP, +, —,
X, [/, >, <, =, AND, OR, NOT, and
MOD.

The DO-UNTIL, statement is used to
program loops and has been borrowed
from PASCAL. That statement is rare in
the BASIC language, although the pro-
posed ANSI standard BASIC contains it.

The LINK statement is used to transfer
control to machine language subroutines,
which can be used where speed is impor-
tant,

The DELAY statement causes a delay
in the program execution up to a max-
imum of just over 1 second. The number
following the DELAY statement gives the
time in milliseconds that the program will
be delayed. DELAY 100 causes a delay of
about 100 milliseconds (1/10 of a second)
and DELAY 0 gives the maximum delay
of about 1040 milliseconds. (Note all
times are only approximate and depend on
the frequency of the clock.) The DELAY
command is used extensively in our ex-
ample project.

The function RND (random) is also
used frequently in our example project.

FIG. 5—THIS DEMO/DEVELOPMENT BOARD is
not necessary if you want to use the 8073, but its
on-board EPROM programmer and utility pro-
gram makes it easy.

The statement LET A=RND(1,10) as-
signs a pseudo-random number between 1
and 10 (inclusive) to the variable A.
Let’s take a look at a short program
segment that will give us a delay in pro-
gram execution between | and 5 seconds:

3I0LETL=0

320 LET M=RND(1,5)
330 DELAY 0

340 LET L=L+M

350 IF L<5 GOTO 330

The TOP function gives the address of
the top of memory. (The top of memory is
the first memory location in external
RAM that is not used by the NSC Tiny-
BASIC program.)

The following is an example of how the
TOP function is used. (Note that this ex-
ample is printed here exactly as it would
appear on your terminal.)

>NEW#1100
>NEW

>10 PRINT TOP
>RUN

4366

The number displayed on the terminal
after the program has run (4366) is the
first address of unused RAM. Note that
like all numbers displayed on the terminal
under the control of the INS8073 microin-
terpreter, 4366 is in decimal. While the
interpreter “‘understands” numbers given
to it in hexadecimal (witha ““#” prefix), it
only displays decimal numbers on the ter-
minal.

The STAT function allows you to
monitor and set the 8073 status register.
For details on that register, refer to the
National Semiconductor Tiny BASIC
User Manual and/or the INS8070 data
sheet.

The ON statement is used for process-
ing interrupts. It has two formats; ON |
<expr> and ON 2 <expr>. Notice there
are two interrupts, 1 and 2. Number |
interrupt occurs when there is a high-to-
low transition at pin 38. Interrupt number
2 occurs when there is a high-to-low tran-
sition at pin 39. After the 8073 senses the
interrupt, the interpreter will execute a
GOSUB beginning at the line number
given by <expr>. It is important to note

that the statement, STAT = “odd number”
(where the odd number is often 1), should
be used before an ON statement in order
to enable the interrupts.

The INC(X) and DEC(X) functions in-
crement and decrement, respectively, the
memory at the locations given by X.
Those functions are useful in multi-
processing. For our purposes, however,
we will ignore them.

The indirect operator

One of the most important features of
NSC Tiny BASIC, especially for those
who look to the 8073 to provide **brains”
for “*brainless” machines, is the indirect
operator *@. " That operator is simpler to
use than the PEEK and POKE commands
found in most BASIC languages. For in-
stance, to store a 4 (decimal) at location
COO00H, simply make the following state-
ment; @#C000=4. The statement
“LET B = @#6000" sets the value of the
variable B equal to the value stored at the
hexadecimal address 6000.

Be aware that the INS8073 is an 8-bit
device and it can only store an 8-bit binary
number (0 to 255 in the decimal system)
at any memory location. Thus, if you use
the @ operator to attempt to store a two-
byte (16 bit) number or larger at dny
memory location, you might experience
sleepless nights trying to debug your pro-
gram. The interpreter will only *see™ the
least-significant byte. For instance, the
statement ““@#C000=260" (260=
100000100) would actually store **4"
(00000100) at location CO00.

Putting the microinterpreter to work

Now that we’ve introduced you to the
INS8073 microinterpreter and taken a
quick look at a demo/development board
and the NSC Tiny BASIC language, it’s
time to design a project that is based on
the 8073. In particular, we will describe,
in detail, how to build a *“burglar outwit-
ter.”

The first step in the design of any proj-
ect should be to decide exactly what you
want the project to do. As the name of this

. project suggests, we would like to fool or

outwit a burglar into thinking that some-
one is in the house, even when it is empty.
The circuit we’ll describe is fairly sim-
ple—it’s meant simply to be a demonstra-
tion of what you can do with the INS8073.
If you decide to build such a device, you'll
learn a lot more if you customize the cir-
cuit and/or program to better meet your
needs. We'll give you some hints on how
to do that.

The burglar outwitter

We want our demonstration circuit to
control three lights: The living-room light
(called light A), the hallway light (light B)
and the bathroom light (light C). When it
gets dark, we want light A to go on for
random length of time between 10 and 60



minutes. We want light B to go on about a
second after light A goes out. Light B will
stay on for | to 5 seconds. About a second
after light B goes out, we would like light
C to light for a random length of time that
is no greater than 20 minutes but no less
than 5 minutes. About a second after this
light goes out light B should go on and
stay lit for 1 to 5 seconds. After a second
pause let’s have light A go on again, but
only if it is still dark.

That completes the first cycle. After 5
such cycles, we would like the controller
10 go into a “sleep’” phase for the rest of
the night. During that *‘sleep™ phase,
light C (the bathroom light) will go on
every 1% to 5 hours for between 1 and 10
minutes. That should continue until sun-
rise, when the controller will be reset and
prepared for the next night.

If possible, we would like to use a 2716
EPROM to store the software. And we
would like to design the system so thatitis
easy to expand. After all, we’ll probably
want to add another light—or maybe a
dozen appliances.

Now that we know what we want our
controller to do, we have to design an
actual circuit to do the job. First, however,
let’s look at some input and output details.
Let’s pick address COOOH for both our
output and input port address. Note that
CO00H is equal to 1100 0000 0000 0000 in

binary notation. To decode that address, -

address lines A15 and Al4 (the two most
significant bits) must be high while A13
and A12 are low. (We don’t care about the
other address lines here since there is no
memory at those locations.)
The NSC Tiny BASIC statement LET
B =@#C000, assigns the value at ad-
dress COOQO to the variable B. (Remember
the prefix “#" stands for “hexadecimal”
in NSC Tiny BASIC.) We have to designa
circuit that places information on dark/
light at input-port location C0O00. When
its dark, let’s make D@ *“one” (high) and
whenits light, let’s have D0 “*zero™ (low).
For the output port, we will use the
same address, C000. We can do that be-
cause the 8073 has REaD and WRITE
control lines that tell external circuits
(such as address decoders) whether the
8073 is inputting information (reading) or
outputting information (writing). TTL
latches will be used to temporarily store
output information. We’ll use one latch
for each light controlled.
The output circuit will be designed so
- that the statement @#C000=1 will set
latch 1. Also the statement @ #C000=2
will set latch 2 and @#C000 =4 will set
latch 3. All latches will be reset by the
statement @#C000=0. (Note that those
statements work because a decimal 1 =
00000001 (binary), 2 = 00000010 (binary)
and 4= 00000100 (binary).
A buffer/driver/relay circuit will be
connected to the latches’ output to actu-
ally control the lights. But we're getting a
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FIG. 6—THE FLOW CHART FOR the burglar outwitter. The actual program could have been written
more compactly, but then it wouldn't have been as valuable a learning tool.

little ahead of ourselves. We'll go into "

specific detail on how to wire real-life
parts. But first, let’s look at a program that
will accomplish our objectives.

The control program

The first step in writing any non-trivial
program should be the sketching out of a
flow chart. Figure 6 shows a simplified
flow chart for our BASIC program. Al-
though this project has a definite practical
application, it also provides us with the
opportunity to explain the basics of de-
signing with the INS8073. You may find
that the program (and circuit itself) was
not designed to be especially compact.
The primary objective is to have some-
thing that’s easy to understand. You might
like to write a shorter and more elegant

program that accomplishes the same task.

The wordy program shown in Table 1 is
allowable here since there is plenty of
memory space in the 2716 EPROM. Lon-
ger. more complicated programs may not
fit in a single 2716.

While we could go through the program
line-by-line to explain its operation, it is
probably less confusing to study the
flowchart. There are some lines that we
should describe, however..

The program statement in line 20 turns
off all lights, while the statement in line
30 places information on dark/light into
variable B. In line 40, all data bits are
masked except the least-significant bit of
data (D0). The variable “*C™ has the value
of | when it’s dark and O when light.

When it’s dark, the statement on line 60

B G86L AV



BURGLAR OUTWITTER PROGRAM

1 REM GHOSTLY BURGLAR OUTWITTER PROGRAM
5 REM SET ALL VARIABLES TO ZERO AND INITIALIZE

10 CLEAR
20 @#C000=0
25 REM TEST FOR DARKNESS
30 LET B=@#C000
4d0LETC=1ANDB
50 IF =0 GOTO 20
55 REM ITS DARK SO INCREMENT A
60 LET A=A+1
70 IF A=5 GOTO 500
80 GOSUB 200
90 GOSUB 300
100 GOSUB 400
110 GOSUB 300
120 GOTO 20

200 LET J=0: DELAY O

205 REM TURN ON LIGHT A
210 @ #C000=1

220 LET K=RND(1,6)

225 REM KEEP LIGHT A ON FOR 10 TO 60 MINUTES
230 DELAY O

240 LET J=J+K

250 |F J=3600 GOTO 230
255 BREM TURN OFF LIGHT A
260 @#C000=0

270 RETURN

300 LET L=0: DELAY 0

305 REM TURN ON LIGHT B

310 @#C000=2

320 LET M =RND(1,5)

325 REM KEEP LIGHT B ON FOR 1 TQ 5 SECONDS
830 DELAY O

S40LET L=L+M

355 REM TURN OFF LIGHT B
360 @#C000=0
370 RETURN

400 LET N=0: DELAY 0

405 REM TURN ON LIGHT €
410 @#C000 =4

420 LET P=RND(1.4)

425 REM KEEP LIGHT C' ON FOR 5 TO 20 MINUTES
430 DELAY O

440 LET N=N+P

450 IF N<1200 GOTO 430
455 REM TURN OFF LIGHT C
460 @#C000=0

470 RETURN

500 LET A=0; LET D=0; LET F=0
510 LET E = RND(1.4)

515 REM TEST FOR DAYLIGHT
520 LET H = @#C000

530 LET 1=1 AND H

535 REM IF [TS NOW LIGHT OUT BRANCH TO START
540 IF =0 GOTO 10

545 REM IF STILL DARK WAIT FOR 1% TO 5 HOURS
550 DELAY 0

560 LET D=D+E

570 IF D=<18000 GOTO 520

575 REM TURN ON LIGHT ©

580 (@#C000 =4

590 LET G=RND{,10)

595 REM KEEP LIGHT C ON FOR 1 TO 10 MINUTES
600 DELAY 0

610 LETF=F+G

620 IF E<600 GOTO 600

625 REM TURN OFF LIGHT C

630 @#C000=0

640 GOTO 500

RADIO-ELECTRONICS
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350 |F L<5 GOTO 330

increments the *‘sleep-phase variable,”
A. After that has been incremented past 5,
statement 70 instructs the program to go
to the “‘sleep phase™ program segment,
which starts at line 500.

If there have been less than 5 passes,
the program jumps to the subroutine at
line 200, which controls light A. First, the
subroutine clears the variable J and delays
the program for about a second (DELAY
0). Next, the subroutine turns on light A
(@#C000=1). The statement on line 220
sets K equal to a pseudo-random number
between 1 and 6. The statement “DELAY
0" delays further program execution for
about a second and is the first part of the
loop, which consists of the statements in
lines 230, 240, and 250. The statement in
line 240 increases the value of the variable
J by the amount of K. (Remember K" is
between | and 6.) Line 250 causes a
branch to line 230 if J is less than 3600.
Note that if K=1, this program loop will
cause a delay of about 3600 seconds (60
min.). When K=6 the delay is about
3609 = 600 seconds (10 min). Notice that
with this program shorter delay times are
more likely than longer ones. That fact
has nothing to do with an inherent defect

in the RND command. Rather, it is built-
into the design of the program. For in-
stance, when K =2, the delay time is
about 30 minutes, with K = 3 the delay is
about 20 minutes. There is no delay time
between 60 and 30 minutes. Can you fig-
ure out the approximate delay times for
K=4 and K=57

The other light-control subroutines
work the same way, but take the time to
read through them to make sure you un-
derstand.

The statement at line 120 causes a
branch back to line 20. After making sure
all lights are off, the program checks to
see if it’s still dark out and if it is, variable
“A” is incremented. When A reaches 6,
the program branches to line 500. The
program segment from lines 500 to 640 is
the sleep phase. Lines 520, 530 and 540
check to make sure it's still dark. If it is
light, the program branches back to the
beginning. If it’s still dark the program
proceeds. Lines 550, 560 and 570 causes
a delay of between 4,500 seconds (1%
hours) and 18,000 seconds (5 hours).

When that “‘rest” time is over, the next
statement, @#C000=4, turns on light
C. The delay loop formed by the state-

ments in lines 600, 610 and 620 keeps
light C on for a period of time between
about 1 and 10 minutes. The statement
“@#C000=0" turns off all lights and
the program branches back to line 500.

The controller circuit

The schematic of the complete burglar
outwitter is shown in Fig. 7. The first
thing we’ll look at is photodarlington
transistor Q1, which monitors the light
level. When hit by light, the pho-
todarlington conducts current. That pro-
duces a voltage drop across R4. That
voltage also appears at pin 3 of IC5-a, the
op-amp’s non-inverting input. When the
voltage at that input exceeds that at the
inverting input (pin 2), the op-amp output
of jumps to almost 5 volts. That triggers
IC6-a (a Schmitt trigger NAND gate),
whose output jumps low.

The output of [C6-a is fed to the input of
the three-state buffer, IC7-a. This bufferis
enabled only when a READ operation is
taking place on location C000. (When a
three-state buffer is not enabled, it is
basically disconnected from the circuit.)
The decoding for that buffer is provided
by IC6-b, 1C9-a and IC10-a.
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The output of IC7-a is fed to data-line
D@. Pulling the previous discussion to-
gether, we can see that when a READ
operation is taking place on address
C000, IC7-a’s output will be low (DO will
be ) when it is light out. Of course, when
it’s dark, the output of IC7-a will be high
(D@ will be 1).

The 2716 EPROM, IC2, contains our
Tiny BASIC program. As far as the mi-
crointerpreter is concerned, it is located at
addresses 8000 to 87FFH. The address
decoder for IC2 consists of [C9-b, IC10-a
and ICl1-a. Since the EPROM’s ourtpuT
ENABLE pin (20) is connected to ICl's
NRDS (READ DATA STROBE) output, IC2 is
ENABLED only during a READ operation.
Note that with the 8073, the first ASCII
character of the program in EPROM must
be located at hex address 8000 if the cir-
cuit is to be self-starting at power up or
reset.

Two IK X 4 static RAM’s, [C3 and IC4,
provide the scratch-pad memory required
by the Tiny BASIC interpreter. The de-
coding required is provided by IC9-b,
IC10-b, and ICI11-b. That RAM memory
starts at hex address 1000.

The 4-MHZ crystal and associated
lowpass filter network (R11, R12, and C2)
form the frequency-control network for
the on-chip oscillator.

Start-up (initialization) of the 8073 is
achieved with the R-C network consisting
of R15 and CI. The rRESET pin of IC1 (pin
37) goes low for about a second after
power-up and then gradually rises to +5
volts. That slow rise in voltage is allowa-
ble as input since the RESET pin s buffered
with a TTL-compatible Schmitt trigger.
(The first instruction to be fetched, after
pin 37 goes high, is at location 0001.
Unlike microprocessors, which only un-
derstand machine language, the designer
who uses an 8073 need not know this
specific information since the on-chip in-
terpreter takes care of these details. That
is just one example of the savings in time
microinterpreters provide to the designer.)

The output circuit that controls lights
and appliances consists of the quad-latch
IC12, optocouplers IC13-ICI5, and asso-
ciated circuitry. The address-decoding
network for IC12 is made up of [C8-a,
IC9-¢, and IC10-a.

The quad latch is enabled when ICI
attempts to write to location COO0H,
Once a latch is enabled it can store data.
Thus the statement @#C000= 1 enables
IC12. Since D@ is connected to the D"
input of latch one (pin 2), it also causes
latch one to store a 1. The result is that pin
16, the “ Q™" output of latch one, goes high
and stays that way at least until ICI writes
to location C000 again.

When pin 16 goes high, the LED inside
optocoupler IC13 is energized causing the
internal phototransistor to conduct. That
turns on transistor Q2, which causes relay
RY1 to close and thus turn light A on.

PARTS LIST

All resistors Ya watt, 5% unless other-
wise specified

Ri1, R2, R12—1000 chms

R3—10,000 ohms potentiometer

R4, R13, R14—3300 ohms

RS, R7, R9, R10, R22—10,000 ohms

R6—220 ohms

R11, R15—100,000 ohms

R16, R17, R18—270 ohms

R19, R20, R21—39 ohms

Capacitors

C1-—33 uF, 10 volts, electrolytic

C2—27 pF ceramic disc

C3-C13—0.1 uF bypass capacitors (not
shown on schematic)

Semiconductors

IC1—INS8073 microinterpreter

iC2—2716 EPROM (properly pro-
grammed, see TABLE 1 and the text)

IC3, IC4—2114 1K x 4 RAM

1C5—LM324 quad op-amp .

1C6,IC11-—74L.S13 dual NAND Schmitt
trigger

IC7—74L.5125 quad buffer

IC8—74L.521 4 input AND gate

IC9-—741.504 hex inverter

IC10—74LS02 quad NOR gate

1C12—74L 575 4-bit bistable latch

IC13, IC14, IC15—4N25 or equivalent op-

~tocoupler
Q1—2N5777
02,Q3,Q4—2N2222

Other components

RY1,RY2 RY3—6-volt DC relay with 50
ohm coil, (Calectro D1-973 or equiv-
alent)

S1—SPST momentary type switch

XTAL1—4 MHZ crystal

Miscellaneous: PC or prototyping

board, two-conductor cable (for G1),

14-gauge U.L. approved wire (for wir-

ing the light circuits to the relays),

hook up wire, solder, etc.

The INS8073 demo/development
board (Part No. DB10-ND), is available
from Digi-Key Corporation, Highway
32 South, P.O. Box 677, Thief River
Falls, MN 56701-9988 (1-800-346-5144)
for $250.00.

Similarly, the statement @#C000=2
causes D1 to go high, which turns on light
B. The statement @#C000 =4 will cause
D2 to go high and light C will go on.
Notice that by connecting D3 to pin 7 and
adding another optocoupler/transistor/re-
lay circuit, another light/appliance can
be controlled by the statement
@#C000=8.

Burning the EPROM

As we mentioned previously, the demo/
development board from Digi-Key con-
tains an on-board burner for 2716
EPROM’s. A brief review of how to use it
follows.

After you obtain the prompt (>) on

your terminal, type: NEW#1100<re-
turn>. Then type: NEW<return>. You
are now ready to enter the program in
Table 1 (or your own program). To save
time (and memory space for longer pro-
grams), you might want to leave out the
REM statements.

After entering your program, connect a
+ 25 volt source to pin 3 of “P1"" on the
board and insert an erased 2716 in the
empty socket. Now type:
NEW#8800<return> and then type:
S<return>. Switch S2 to p and then type:
P<return>. If everything goes well,
“DONE,CMD?" should show on the dis-
play.

Building the outwitter

Since this project is fairly simple (for a
computer-based project, that is) it can be
put together on a solderless breadboard. If
you use such a system, make sure you
keep all the wires that are connected to
IC1 and 1IC2 as short as possible. While
such a breadboarding technique isn’t suit-
able for permanent installations, it is ideal
for design work since the circuits can be
quickly constructed and easily modified.
This is also an economic method of test-
ing your design, since the parts from the
breadboard can be used in a different proj-
ect or can be used in the final circuit. If
you do make a permanent version on a PC
board or wire-wrap board, be sure that
you use IC sockets—at least for the
EPROM.

The photodarlington transistor, Ql,
should be mounted so that it is facing out a
window. Make sure that youdon’tlocate it
near an indoor light. When it starts to get
sufficiently dark out, carefully adjust R3
so that light A goes on. The relays listed in
the parts list are Calectro D1-973 and can
control 200 watt (120-volt) light bulbs. By
connecting the contacts of those relays in
series with the coil circuit of a power relay,
much larger currents can be controlled.

The beauty of using microinterpreters is
that the program contained in the EPROM
can be quickly and easily changed—short
programs can be modified in less than an
hour. As a real-life example, let’s look at
our circuit. It is possible to modify the
program so that the circuit can tell
whether it is summer or winter. One way
that could be done is by writing a program
so that the “outwitter” measures the
length of day. The circuit can then modify
its behavior according to the season.

The output circuit itself can be easily
modified to control more lights/ap-
pliances. The addition of light D has al-
ready been touched upon previously. By
adding an additional 74L.S75 quad-latch,
4 more lights/appliances can be easily
controlled. With the use of a suitable de-
coder to the output of these 8 latches (and
a modification of the program) 256 lights/
appliances can be controlled. That should
be nearly enough for everyone! R-E



Interfacing digital signals to

a difficult task. But

DANIEL M. FLYNN

HOW OFTEN HAVE YOU WANTED TO INTER-
face a logic circuit to real-world devices
that operate from an AC source or a high
DC voltage? That interfacing problem can
be overcome in many ways. But perhaps
the best way is to use an optocoupler.
Optocouplers have a lot to offer: electrical
isolation, logic-circuit compatibility,
small size, and high reliability.

Optocouplers can be used in applica-
tions that require electrical isolation—
when the low DC output of a logic circuit
is used to control an AC motor. Since a
logic circuit is incapable of delivering an
AC voltage, and AC induced in the logic
circuit can cause all kind of trouble, the
motor and the logic circuit must be elec-
trically isolated. And that’s where the op-
tocoupler really comes in handy.

An optocoupler might be used in ap-
plications where the high-level output of a
metering device is fed to a micro-
processor-controlled circuit to automat-
ically start or stop operation at a
predetermined point. (Consider a robotic
assembly line, for example.)

In this article, we’ll look at several op-
tocoupler circuits that may be used to in-
terface logic circuits to the “real world, "
or to interface any low-voltage circuit to
one that operates on higher voltage. But
before we do that, we should first take a
closer look at what optocouplers are and
discuss their parameters.

Optocoupler basics

The optocoupler (also called op-
toisolator or photocoupler) is a single
component consisting of a light source
and photodetector. The two elements are
isolated from each other by a transparent
insulator, and the assembly is completely
enclosed in an opaque package.

The light source for most optocouplers
is a gallium arsenide (GaAs) IRED (/n-
fraRed Emitting Diode). The detector, or
output element, may be a phototransistor,
photodarlington. light-activated bilateral

@H@@WT S
All About
OPTOCOUPLERS

real-world devices has always been

optocouplers can help make it easy!

switch, or light-activated SCR. Figure 1
shows the schematic symbols for those
types. Although other types are available,
those shown are the most common.

Signals are transmitted between the two
electrically isolated elements by means of
a light path, or light source. The two ele-
ments cannot reverse their roles. And
since there are no electrical connections
between them, a signal passes through the
unit in one direction only.

Optocoupler parameters

To successfully design with op-
tocouplers, a clear understanding of their
parameters is required. Because we'll be
dealing only with low-frequency circuits,
we’'ll define only the DC parameters of
those devices. The DC parameters are di-
vided into input, output, and current-
transfer ratio.

The Current Transfer-Ratio or CTR is
the ratio of the input current to output
current of an optocoupler (at a specified
bias). It is often represented by . That
value depends on the efficiency of the
IRED and the spacing between input and
output elements. The area, sensitivity,
and gain of the detector also play a role.

The DC input parameters define the

electrical parameters of the IRED. They
are: I, diode forward current; V, diode
forward voltage, and Vp, maximum re-
verse voltage. (See Fig. 2.)

Because the DC output and transfer pa-
rameters differ depending on the type of
detector element used by the optocoupler,
we'll list and define them separately ac-
cording to the detector.

Phototransistor- and photodarlington-
type optocouplers work on the same prin-
ciple. The collector-to-base junction is
enlarged and works as a reverse-biased
photodiode controlling the transistor.
That is, radiation striking the junction
generates electron-hole pairs, which are
swept across the junction by the field de-
veloped across the depletion region. The
parameters for the photodarlington and
phototransistor types are:
® [, maximum continuous collector
(output) current
® V sricso. Mmaximum collector to base
breakdown voltage
® V uricro- maximum collector to emit-
ter breakdown voltage
® V ipirco» Maximum emitter to collec-
tor breakdown voltage

Optocouplers that use light-activated
bilateral switches in the output are de-
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FIG. 1—MOST COMMON OPTOCOUPLERS: a has a phototransistor output; b, a photodarlington; ¢, a
light-activated bilateral switch, and ¢ has an SCR output.

!
i
Ve ]n h 4 /;' ‘\

o

\

1
I
-

v

FIG. 2—THE INPUT ELEMENT of most op-
tocouplers is a gallium arsenide (GaAs) IRED.

signed for applications that require iso-
lated triac triggering, low-current isolated
AC switching, and high electrical isola-
tion. For that type of device the param-
eters are:
® [ s maximum on-state RMS cur-
rent
® Vi o\ maximum repetitive off-state
output terminal voltage
® V... peak on-state voltage.

Light-activated SCR optocouplers are
designed for applications that require high
electrical isolation between low-voltage
circuitry (like those using IC’s) and the
AC line. The parameters for the SCR de-
vices are:
® [ rms) Maximum on-state RMS cur-
rent
® Vi oy Mmaximum repetitive off-state
output terminal voltage
® V., maximum reverse voltage

The transfer parameters of an op-
tocoupling device (as mentioned above) is
the measure of the ratio of current trans-
mitted between the input and output ele-
ments. For phototransistor and pho-
todarlington type units, the parameters
are:
® CTR (m). ratio (in percent) of the mini-
mum high collector output-current to di-
ode current at a given Vg and I
® Vi .. the collector-to-emitter sat-
uration voltage

For light-activated pilateral switch and
SCR types:
® |, maximum IRED trigger current
required to latch (trigger) the output
@ [,,. holding current required for the out-
put to remained latched

The specifications for three optocoup-
ling devices—4N33, 4N26, and
MOC3010—are given in Table 1, Table 2,
and Table 3 respectively.

Voltage level shifters

When a logic circuit is required to ac-
cept inputs from the real world, it is often
necessary to shift the voltage level of an
input signal to 5-volt logic levels. If the
inputis a DC signal, it can be interfaced to
the logic circuit using an optocoupler
without electrically tying the two together
(i.e., the two circuits do not share a com-
mon ground.)

The advantage to that is that any noise
or voltage spikes on the signal-circuit
ground are not directly impressed on the
logic-circuit ground. An optocoupler can
also be used to convert AC signals to 5-
volt logic levels, while isolating the logic
circuit from the high AC voltage.

12VDC
v
. A i
R1
10K N33
’ 6
_\' \\ NC
Ig 5
Yy
(e
2 4 OUTPUT
R2
47081

FIG. 3—THIS CIRCUIT MAY be used to trigger a
TTL gate input.

Figure 3 shows one optocoupler ap-
plication where a 12-volt DC (V,y) input
is converted to 5-volt logic levels. Here we
see a circuit using a 4N33 optocoupler.
(Specifications for that device are given in
Table 1.) The 12-volt input causes the out-
put of the optocoupler to go to a high logic
level. In addition, any common-mode
noise is rejected because of the op-

GLOSSARY OF OPTOELECTRONIC
TERMS

Bandgap (electronic)—the potential dif-
ference between the valence and con-
duction bands, which determines the
forward voltage drop and frequency of
light out of a diode.

Current transfer ratio (electronic)—the
ratio of input current to output current at
a specified bias of the optocoupler.

Dark current (electronic)—the leakage
current of a photodetector with no inci-
dent light, usually lcgo.

Detector (radiometric)—a device that
changes light energy (radiation) to elec-
trical energy.

Effective irradiance (electronic)—IR
perceived by a detector.

Emittance (radiometric)—power radi-
ated per unit area from a surface.

Emitter (radiometric)—a source of radi-
ation.

Infrarad (photoelectric)—radiation of
longer wavelength than normally per-
ceived by the eye; i.e., 7810100 micron
wavelengths.

Irradiance (radiometric)—radiated
power per unit area incident on a sur-
face, broadband analogy to illumina-
tion.

Isolation voltage (electronic)—the di-
electric withstanding voltage capability
of an optocoupler under defined con-
dition and time.

Light current (electronic)—current
through a photodetector when illumi-
nated under specified bias conditions.

Optocoupler (electronic)—a single
component that transmits electrical in-
formation between a light source and a
light detector, which are not electrically
connected; also called optoisolator or
photocoupler.

Photoconductor (electronic}—a mate-
rial whose resistivity is a function of the
radiation level falling on it.

Source (radiometric)—a device that
provides radiant energy.

tocoupler’s diode input.

When a 12-volt signal is presented to
the input, current flows through RI and
the IRED. That current lights the IRED,
and the light striking the pho-
todarlington’s collector-to-base junction
causes it to turn on. The photodarlington
output is used here because its large CTR
value allows enough current to pass
through resistor R2 to develop the re-
quired voltage at the output for a logic 1.
The output signal can now be used to drive
a logic-gate input.

Removing the 12-volt DC signal turns
the photodarlington off, and R2 pulls the
output low. (In low-speed switching cir-
cuits, the base input of photodarlingtons
and phototransistors typically remain un-
connected. However, high-speed circuits
use the base input to increase the switch-
ing speed of the device.)

When designing similar circuits for
various DC-input levels, remember that
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the value of R2 is determined by the input
parameters of the logic gate being fed.
The value of R2 given by:

TABLE 1
4N33 SPECIFICATIONS

R2 <V, /1. 5 - .
where V, is the low-level input, gate volt- e MAmEnSIvPical Maxé:)num U""i::
age and I;; is the low-level input, gate Input Ve (I==10mA) 1 15 vV
current. Vg 3 v
The value of R1 is found by first solving
for I (collector current): l\‘f gg 100 mﬁ
Ie = Vyu/R2 Outp It e 30 v
where V, is the high-level input to the EBH:EGO 5 v
driven gate and R2 is resistance in ohms. Coupted! I (I-=10mAVaa=10V) %0 o
Next, solve for [[,_- (cio;ieji?rward current): Pafaridiers \?CE:’W[] [IF=8mi% lo=2mA) 0 &
where 7 is the CTER of t(ile optocoupler. To TABLE 2
find the CTR. g0 to the Spcciﬁcation sheet 4N26 SPECIFICATIONS
in Table 1 and look under the heading I~
for the coupled parameters. From that we Minimum Typical Maximum Units
get: = 80 mA
n = I/l = 50/10 = 5 Input Vg (Ir=10mA) il 15 v
Now the nominal value for RIis given by: VR 3 v
RI = (Viy — Ve)/lg o 100 mA
As an example, let’s calculate the val- V(8R)cBO 70 Vi
ues of R1 and R2 for Fig. 3, assuming that QUIpUESy, St e 30 v
the driven logic gate is a standard 7400 (BR)ECO 7 v
series. For that type of device, the input Coupled CTR (Ir=10mA, Vee=10V) 20 %
%Irgm:;%rsl are_: V||T ;'n.ﬁ? Y[(')i'leevr;{‘grle :thg Parameters  Vgg(say (IF=50mA, Ic=2mA) ) 5 v
Ll iL e . - £l
value of R2 is given by:
R2 <V /Iy, = .8/(1.6 x 10-3) < 500 MocamoTé?ELcﬁF::CATlons
Now it can be seen that R2 is chosen to
be the largest common resistor value that Minimum  Typical Maximum  Units
is less than 500, which is 470 ohms. I 50 mA
Using the value of R2, solve for the col- Input Ve (le=10mA) > 1.2 15 vV
lector current: Vr 3 v
[c =Vu/R2 = 2/470 = 4.3mA It (Ams) 100 mA
where 2 is the high-level gate input volt- Output DRM 250 v
age and 470 is the value of R2 in ohms. Vi (Ir=100mA) 25 3.0 v
The value of I is found from: Coupled | 8.0 15 oA
IF = [CIT! = 4.3/5.00 : 1.0mA . Parameters ]:: 100 pA
Now look up - under the input heading
and I under output. Since neither of the
calculated values exceed the maximum ratio is only 46%. 17
ratings of the 4N33, we can now solve for The circuit in Fig. 4 converts a 24-volt VAC e
RI: input, Vi, to an inverted 5-volt output. 75
RT = Vin— Ve 2 12-1.2 — 10.8K That is, a high input causes the output to
% I T e e go low. When a 24-volt signal is present, E: 5";!(
The closest common resistor value to the current flows through the IRED, and the N33
e alenlatedfor Rl s 10K phototransistor g:ongiucls. Because the Er ol
Decreasing the value of RI increases output of the device is taken at its collec- W
the loading effect on the signal source and iosihelinpuy tRuellogic gatels low: l?v
decreases the transfer efficiency. For in- When thc input signal is removed, the Y=
stance, in a similar circuit with R1 chosen photo:ripsiisloﬁurg;sqgg ‘de REJ F;}‘L”: IT A ﬁc
H ‘ 20D 18 USE ¢ 1n-
to yield a I of 20mA, the current-transfer S‘L:E?du oflghe 4N§3 R e e TE LT

V eE(say Value. Table 2 shows the specifi-
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24VDC
i 5V cations for the 4N26.
4 The resistance of for R2 is not critical. 01
R1 ANzs ik A nominal value for R1 for any input volt- 1N4383
22K Ne age (V) level is given by:
2 50 Rl = (Vin — Ve)lg .
whete 'l = (Vimm = Vi i JR2 = FIG. 5—NON-INVERTING circuit that converts
e\ - [y |5 outeur e o CRiadty 117 volts AC to to 5-volt logic levels.
i)m:
2 Ao The I value guarantees that the pho-
. totransistor will saturate. The value of R1 T 5—.4 + .0016 _ 10mA
2 3 10000 5 720

say that the driven gate is once again a
7400 series TTL. Since R2 is 0K and the
gate requires an input current, I, of
—1.6mA, then:

Using that value, you can now find the
resistance of R1:

Rl =24 — 1.I/10 X 10-3 = 2.3K
The closest standard value is 2.2K.

_L when V|, is 24 volts is easily found. Let’s

FIG. 4—THE BASE CONNECTION OF the 4N26
is used to increase switching speed.



A non-inverting circuit that converts a
117 volts AC to a 53-volt logic level is
shown in Fig. 5. With a 117-volt input
applied. current flows in the [IRED for
one-half the AC cycle and in diode DI
during the other half.

During each positive half-cycle, the
photodarlington conducts. That causes a
pulsating DC voltage to develop across
R2, which is then filtered by capacitor Cl.
The voltage across C1 forces the gate input
high. When the AC input is removed, the
photodarlington turns off. The voltage
across Cl drops as the capacitor dis-
charges through R2. Now, R? pulls the
gate input low.

Load control
When interfacing logic circuits to the

FROM LOGIC
GATE

+V

a1

—

TO 117VAC

FIG. 6—A RELAY can be used to interface logic
gates to real world devices, but circuit require-
ments may exclude its use.

T0
117
+5\ VAC
A
‘MDC3010
R1 4
AN LOAD
BN
\ [ 7 N
FROM
LDGIC
GATE

FIG. 7—THIS CIRCUIT MAY be used in applica-
tions that have small AC power requirements.
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FIG. 8—HERE THE MOC3010 is used to trigger a
triac to accommodate larger load requirements.

4\ )
r
A5
33092 RE
< A1 | R2
210K |—“il : 1MEG : ifcls'z
2 7 W 4 TR1 [ MT2
6 vy —=
+ Y
6
MT1
2 I3 6
MOC3010
Ic1
R4
555 100K
AAA- a1
itz 2N2222 .
1/24013
8 117.VAC
CLK @ -
5
—_l_ 416 7 l
li ¢l ek )
= j:.m sk e TO
= = ROOM LIGHT
ssv mmm
GAt
= 35uF
by, il 3 117 VAC c4
sl 35uF
[ | o o—{ R3
= | 10K
|3 1o it
51 o
MAT SWITCH

FIG.9—THE OPTOCOUPLER is triggered by a one-shot to turn on room lights when some one steps on

the mat switch, S1.

real world, a logic gate output is often
required to control a 117-volt AC load.
The relay circuit of Fig. 6 can be used in
such applications. However, many circuit
design requirements may exclude the use
of a relay.

The optocoupler designs shown in Fig.
7 and Fig. 8§ provide electrical isolation
and control without the disadvantages of
the relay-circuit design. The control cir-
cuit of Fig. 7 may be used to drive loads
with small AC power requirements. Here
a MOC3010 optocoupler is used: its pa-
rameters are shown in Table 3.

When the logic-gate output is low, cur-
rent flows through the IRED of the op-
tocoupler. If Ip is equal to . the
bilateral switch output is triggered into
conduction. Since the bilateral switch
conducts in both directions, power is de-
livered to the load during the positive and
negative halves of the AC cycle. As the
output of the logic gate that’s feeding the
optocoupler goes high, I is reduced be-
low I; of the MOC3010 and the bilateral
switch turns off.

The maximum value for R1 is given by:

VCC[MIN} = VF:MAXI = VOL

Ipr
where Vi and I are parameters of the
optocoupler used and V, is the low-level
output voltage of the logic gate.

Choose the largest resistor value avail-
able that’s less than the calculated value.
Remember, the logic gate must be capable
of sinking a current of I - with some mar-

Rl =

gin of safety. The largest load that the
MOC3010 can handle is 12 watts.

The circuit in Fig. 8 overcomes the
power switching limitation of the
MOC3010. Now we see that the output of
the MOC3010 is used to gate a power
triac. The value for R1 is calculated in the
same way as done for Rl in Fig. 5.

The minimum current required to trig-
ger the triac determines the maximum val-
ue for R2, while the power dissipation of
the triac gate determines the minimum
value for R2. The maximum value of R2 is
given by:

R2 = 2Vs — Vo — R gm
where Vo, is the output parameter of the
optocoupler, Iy is the maximum gate
trigger current of the triac, and Vg is the
AC supply voltage.

Load control application

Figure 9 shows a circuit that can turn
room lights on and off as the pressure-mat
switch, SI, is activated. The 555 timer,
ICI. is configured as a monostable (one-
shot) to de-bounce S1 and allow time for
the person to step off the mat.

The output of IC] at pin 3 is fed to half
of 24013 dual, D-type flip-flop, IC2-a, so
that it is triggered on each clock pulse.
When the @ output of IC2-a is high, tran-
sistor Q1 conducts. That provides a path to
ground for the diode current, and that, in
turn, causes the IRED to conduct. The
light from the IRED striking the pho-
todetector causes it to turn on triggering
TR1, delivering power to the load. R-E
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All about logic gates, the basic building blocks

of digital electronics.

JOSEPH J. CARR

p t 3 GATES ARE THE FUN-
ar damental building
blocks of digital circuits. From the sim-
plest devices to the most complex com-
puters, digital circuits are ultimately no
more than collections of the basic gates
described in this article. Those gates in-
clude the NoT, AND, OR and. EXCLUSIVE-
or. In addition, two other gates are con-
sidered basic, although they are essen-
tially formed by marrying two other gates.
Those are the nanD (formed from a NoT
and an AnD) and the nor (formed from a
NOT and an OR).

Circuit symbols

Over the years there have been several
different sets of schematic symbols used
for digital devices. As a result, at times,
the industrial and military/aerospace seg-
ments of the electronics industry have had
difficulty reading each others’ drawings.
More recently, however, the set of sym-
bols shown in Fig. 1 has become more or
less accepted by all. Those are the sym-
bols that we will use in the remainder of
this series.

The not gate

The NoT gate. or inverter, is the sim-
plest form of gate, and, indeed, some do
not even consider it a gate. Figure 2-a
shows the circuit symbol for that device,
while its truth table is shown in Fig. 2b.
The equivalent circuit for the inverter is
shown in Fig. 3.

An inverter inverts. That is. its output
signal is the complement of the input sig-
nal. as is shown in Fig. 4, and is always
the opposite of the input.

In ourequivalent circuit, the input state
is indicated by the switch position. while
the output state is indicated by the bulb.
With the input low (switch open) the
power supply is connected to the bulb
through a current-limiting resistor, so the
output is high (bulb on). But when the
input is low (switch closed), the output is
low (bulb off). Symbolically, if the input
is A, the output is &, and if the input is &,
the output is A.

There are several TTL and CMOS IC’s
that contain inverter stages. The most
common form are hex inverters. which are
integrated circuits that contain six inde-
pendent inverters in-one package. Exam-
ples of hex inverters include the 7404,
7405, 7406, 7407, 7416, and 7417, Of
these, all but the 7404 use open-collector
outputs.

At this point, it might be prudent to
digress a little and mention noninverting
buffers. Those also, come in hex form
(such as the 4050B). Those devices have
fanout ratings of 10 and up, and do not
invert the input signal. They are used to
provide isolation between circuits and to
increase the drive capacity of certain de-
vice outputs. Microprocessor outputs typ-
ically have fan-outs of 2, so they will not
drive the heavily loaded lines normally
found in personal computers. Devices
with fan-outs to 100 are available.

An indication of the influence of per-
sonal computers is that IC manufacturers
now offer octal buffers and inverters (de-
vices with eight independent buffers or
inverters). Those devices match the 8-bit
data bus typically used by many popular
personal computers.

-

NOT
(INVERTER) b
a
NOR AND

0 d
o
el
NAND EXCLUSIVE-OR
e (XOR)
f
FIG. 1—THESE SYMBOLS are the ones now

commonly used to denote logic gates in sche-
matic diagrams.

o O
a
INPUT OUTPUT
0 1
1 0
b

FIG. 2—THE SCHEMATIC SYMBOL FOR a sim-
ple inverter, or noT gate, is show here, along with
the truth table for that device.

LA

gl
5 QUTPUT:
A @ 1=0N

#=0FF

FIG. 3—THE OPERATION of an inverter can be
seen by examining the operation of this equiv-
alent circuit.

tg 1 1z t3 ty tg

FIG. 4—THESE INPUT AND OUTPUT waveforms
show that the output of the inverter goes low
whenever the input is high.



The or gate

Figure 5 shows an or gate. Its sche-
matic symbol is shown in Fig. 5-a. its
equivalent circuit in Fig. 5-b. and its truth
table in Fig. 5-c. The input/output wave-
forms for the device are shown in Fig. 6.
For our example, we've chosen to show a
two-input device. although or gates with
three. or more inputs are available.

The equivalent circuit can help us un-
derstand how an or gate operates. Once
again, the switches are used to represent
the inputs, while the light bulb is used to
represent the output. If either switch is
closed, then the output lamp lights. In
other words, if either A or B is closed,
then the lamp is on. Both A and B must be
open for the lamp to be off.

That operation is also seen by examin-
ing the truth table. Note that a 1 on either
input, or on both inputs, will result ina |
output. The only situation where the out-
put is 0 is when both A and B are also 0.

The nor gate

A NOR gate is a combination gate made
from an or gate followed by a NoT gate.
As seen in Fig. 7-a. the NoR gate symbol
is an or symbol with a small circle indica-
ting inversion at the output terminal. The
equivalent circuit for the Nor gate is
shown in Fig. 7-b. while the truth table for
that device is shown in Fig. 7-c.

Let’s see how that gate works by exam-
ining its equivalent circuit and truth table.
When either switch is closed (logic 1), the
lamp is shorted out so that it will be off
(logic 0). Both switch A and B must be
open (logic @) for the lamp to be on (logic
1.

We can see graphically the operation of
the NOR gate by examining its input and
output waveforms shown in Fig. 8. The
waveforms labeled A and B are applied to
inputs A and B, respectively. As is shown,
the output is low if either A or B, or both,
is high. Only when both A and B are low

Ly
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U
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A

1
+- !
1
Vi o 1
: B
1 iz
— OUTPUT:
ON=1
OFF=4@
b
OUTPUT
0
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I P N T

1
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{4
FIG. 5—THE OR GATE. The schematic symbol,

equivalent circuit, and truth table for that device
are shown here.

] ] Yl I
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tg itz tg N4 tg
FIG. 6—THE OUTPUT of an or gate goes high
whenever either, or both, of the input are high.
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FIG. 7—THE NOR GATE. The schematic symbol,
equivalent circuit, and truth table for that device
are shown here.
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FIG. 8—THE NOR gate—output is high only
when neither input is high.
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is the output high.

An example of the nor gate is 7402.
That TTL device is a quad two-input NOR
gate, so there are four independent two-
input gates in the same IC package.

The anp gate

The anp gate is shown in Fig. 9; the
circuit symbol is shown in Fig. 9-a, the
equivalent circuit is in Fig. 9-b, and the
truth table is in Fig. 9-c. The input and
output waveforms for the device are
shown in Fig. 10.

As you can see in the truth table and the
waveform diagram, for the output of the
AND gate to be high, all of the inputs must
be high: otherwise the output is low. That
operation is further illustrated by the
equivalent circuit. That circuit consists of

3 [ I N
T
vi
b OUTPUT
OFF =g
T oN=1
b
A B OUTPUT
0 0 0
0 1 0
1 0 0
1 1 1
(A

FIG. 9—THE AND GATE. The schematic symbol,
equivalent circuit, and truth table for that device
are shown here.

il

0 titz  t3 4 g tg
FIG. 10—ONLY WHEN BOTH INPUTS are high, is
the output of the anp gate high.

two series connected switches, labelled a
and 8. Those switches correspond to the
inputs of a two-input AND gate. Note that
the lamp will not be on, indicating a high,
unless both switches are closed (in the
logic 1 position).

In some older manuals on digital logic,
they call the aND gate by a very appropri-
ate name: ‘“‘coincidence detector.” In
other words, a circuit that generates an
output indicating the coincidence of input
pulses.

The nanD gate

The NAND gate is another example of a
composite gate. In this case, the NAND
gate is essentially an anD gate followed by
an inverter (Not-gate). Figure 11-a shows
the schematic symbol for a NAND GATE,
Fig. 11-b shows the equivalent circuit, and
Fig. l1-c¢ shows the truth table. Figure 12
shows the input/output waveforms for that
device.

In operation, as is shown in the wave-
form diagrams and the truth table, if either
input sees a low. the output is high. The
only way that the output can be low is if
both inputs see a high.

It is instructive to compare the opera-
tions of NAND and NOR gates, keeping in
mind that a positive-logic NAND is also a
negative-logic NOR, and vice-versa.
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FIG. 11—THE EQUIVALENT CIRCUIT of a NaND
gate is shown in b, Note that the output is low
only when both inputs are high. That operation
is confirmed by looking at the truth table for that
device.

|
| |
| |

[l

FIG. 12—THE INPUT AND OUTPUT waveforms
for a NAND gate. Note, once again, that the output
is low only when both inputs are high.

QUTPUT

In the equivalent circuit for a NAND
gate, the two switches that represent the
inputs are connected in series with each
other, and the series pairis in parallel with
the lamp. Thus, both switch a and switch
B must be set to 1 for the output to be 0.

The ExcLUSIVE-OR (XOR) gate

The EXCLUSIVE-OR (XOR) gate is a like
an or gate in that it will produce a high
output if either input A or input B are
high. It differs in that it will not produce a
high output if both inputs are high. Figure
13-a shows the circuit symbol for the xor,
Fig. 13-b shows the equivalent circuit, and
Fig. 13-¢ shows the truth table. Figure 14
shows the input/output waveforms for that
device.

In operation, a high on either input will
produce a high output, but if either both
inputs are high. or both are low, then the
output is low.

Simple digital circuits

Digital logic gates can be more flexible
than they appear at first glance, especially
when two or more are used in a combina-
tion circuit. In this section, we will see a
few such circuits.

For example, it is possible to combine
gates to form other gates. That fact can be
quite handy when you have designs that
use only a few gates on a multiple-gate IC.
Inverters, for instance, are often packaged
six to an IC, while NaND and NORr gates
come packaged four to an [C. Now, if we
need a two input Nor gate, and there is a
hex inverter in the circuit that has two
unused sections, then we can fashion our
NOR gate from those unused inverters,
thereby avoiding the need to use another
IC.

Figure 15 shows a four-input NOR gate
fashioned by wiring together the outputs
of four open-collector inverters. A pull-up
resistor is needed between the wired-or
output and the power supply. If any one of
the inverter outputs is low, then the output
terminal of the gate will be low also. Since
the inverter output is low if the corre-
sponding input is high, we know that a
high on any one input will make the out-
put low, and all four inputs must be low for
the output to be high. Looking back at our
discussion of the nor gate, we find that
the circuit we’ve built functions exactly
like that gate.

The use of wired-or outputs to form an
N-input Nor gate is normally limited to
cases where extra inverters already exist
in the circuit.

e s 2
|
v{ OUTPUT
T ON=1
b
QUTPUT]

—_— |- leo|lo |

—|o|=|o =

1
1
0

¢

FIG. 13—THE EXCLUSIVE-OR GATE. The sche-
matic symbol, equivalent circuit, and truth table
for that device are shown here.

OUTPUT | I | |
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0 ttz t3 ty
FIG. 14—IN THE EXCLUSIVE-OR, the output is

high only when either input, but not both, are
high.

I
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FIG. 15—MORE COMPLEX GATES can be built
using simple inverters. Here four inverters are
configured as a four-input NoR gate.

b
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FIG.16—BY WIRING nanp or NOR gates as shown
here, they can be used as simple inverters.

Figure 16 shows the opposite case—the
use of more complex gates to form a sim-
ple inverter. Again, the purpose in doing
that is to make efficient use of extra gates
in the circuit. If, for example, you need an
inverter and find that one or more NAND
sections are otherwise wasted, you can
make the NAND work as an inverter and
thereby avoid using another IC.

From nNanD gates (Figs. 16-a and 16-b),
we can make an inverter by either tying
both inputs together or by tying the un-
used input permanently high.

Similarly, a NoR gate can also be used
as an inverter. In Fig. 16-c, we see the case
where both inputs are tied together. That
case is the same as for NaND gates. Figure
16-d shows an alternate method. Here, we
show one input grounded to form the in-
verter. Compare that with the NAND gate
of Fig. 16-b, keeping in mind the rules
governing NAND and NOR gates.

The properties of the xor gate give us
the ability to build a circuit that is either an
inverting or noninverting buffer, depend-
ing upon the setting of a switch. Figure 17
shows such a circuit. Switch SI is con-
nected between ground and one input of
the xor gate. Also connected to the gate
input is a pull-up resistor to the power
supply. When Sl is open, the resistor will
ensure that the gate input is high. When S1

continued on page 120
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3 High-Performance
Sca

er Antennas

Are you still using your scanner's built-in antenna? Build one of these custom antennas and pull
in those weak signals you've been missing!

LOREN FREBURG

P t 2 WHEN WE LEFT YOU
a r last time, we were dis-
cussing the extended double-Zeppelin an-
tenna. As mentioned then, the antenna is
made of ¥-inch tubing, as shown in Fig.
8, which allows the feedline to be run
down the center where it cannot affect the
antenna’s performance.

The center (phasing) stub is made from
brass brazing rods; ie-inch diameter for a
VHF-low, and ¥s inch for the VHF-high
or UHF bands. Calculate the length of
each section using Fig. 9 as a guide. Then
correct the length for the diameter of the
material used in each section according to

Table 3. The calculation for the stub
length must include the length of the leads
on the transformer, see Fig. 10, which
should be cut as short as possible.

If the antenna is intended for the VHF-
low band, 30-50 MHz, each element will
be from 12- to 20-feet long. That means
that you'll need more than one length of
tubing. Use two sizes, maybe % and 7&-
inch diameters, so that one fits inside the
other. Use the larger size for the portions
nearest the feedline connection. Cut two
one-inch long slots lengthwise on the out-
side end of larger tube, and insert the
smaller one. Use a hose clamp to hold
them together.

Drill two ¥32-inch holes in each element

to mount the antenna on the mast and hold
the phasing stub: one Y4-inch from the end
and the other about 4-6 inches from the
end. Bend the brazing rod to form the
stub. That’s easily done by temporarily
inserting the bolts into the tubing and then
bending the rods around them. Cut to the
final length after forming the bends.
Mount the antenna and phasing stub
near the top of the mast (see Fig. 8) with
No. 10 machine screws and washers. Run
the coaxial feedline, preferably RG-8/M,
through the lower tubing before inserting
the screws. The RG-58/U has higher
losses, but will fit easily. (If you've
chosen RG-8/U, either solid or foamed
dielectric, there’s will not be enough
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space for the machine screws and the
larger cable.) Secure the tubing to the
mast with U-bolts.

Although not necessary, the phasing
stub may be bent into a semicircle around
the mast. That streamlines the appearance
and reduces the stress slightly because the
stub does not have to support as much
feedline. That’s particularly advantageous
for the VHF low-band antenna. Solder the
transformer leads to the end of the phasing
stub, and connect it to the coaxial cable

FIG. 8-CENTER OF THE extended duubie-Zepp
antenna. Note the orientation of the balun trans-
former and phase reversal stub.

0
_.|

8|~~
w
]
= ad
=
a
=
LENGTH = 158 g i
; f '
BALUN Z
TRANSFORMER

L

FIG. 9-EXTENDED DOUBLE-ZEPP. Caiculate
the length of the elements as shown.

FIG. 10-EXTENDED DOUBLE-ZEPP with balun transformer connected; the transformer leads should
be cut as short as possible.

with the appropriate connector.

The mast material must be a non-con-
ductor. Wood that has been weather-
proofed with two coats of varnish or poly-
urethane is a good choice. Shorter anten-
nas for UHF or VHF-high band are easily
supported on 2 X 2-inch lumber, but for
VHEF low, use a2 X 4 orevenad X 4,
depending on the height the mast will be.
Before raising the mast, cover all the elec-
trical connections with silicone rubber ce-
ment to prevent oxidation.

The upper element of the extended dou-
ble-Zepp does not have to be made of
tubing since there’s no coaxial cable to
shield. For UHF and VHF high band, you
may prefer to use brazing rods, very small
diameter tubing, or even heavy-gauge
copper wire for smaller sections. The
lower element is, of course, all tubing.
The very top of the upper element is an 85
-foot fiberglass, CB whip antenna.

The whip antenna is bolted to a metal
cap, which is then bolted to a lower 5)-
foot aluminum tubing. That reduces both
wind resistance and weight for this tall,
effective antenna. The total length of the
antenna will be about 14 feet.

Coaxial-collinear antenna

This antenna is a modification of the
stacked-dipole. It is made of coaxial cable

and all the elements lie on the same line,
hence the name. coaxial-collinear. (Refer
to Fig. 11.) One side of the dipole is the
center conductor of the coaxial cable and
the other side is the outside braiding as
shown in Fig. l1-a, The feedline is con-
nected to the center of a half-wave dipole.
Figure 11-b shows the dipole folded on
itself and Fig. 1l-c is the folded dipole
with the center conductor extended.

Additional half-wave sections are
stacked on with the center conductor of
each section connected to the outside
braid of the next as shown in Fig. 11-d.
The braid acts as a shield, preventing a
signal from reaching the center conductor.

The results is that every other half-wave
section is exposed to the incoming signal
and the induced current is in phase, thus
providing gain. The configuration at the
top of the antenna array makes each leg of
the series of dipoles equal in length. The
feedline is therefore connected at the very
center, where the impedance is lowest and
comes closest to matching the feedline.

The basic design can be modified for
more or less gain. Eight half-wave sec-
tions provide about a 6-dB gain over a
simple dipole, and sixteen sections give
about a 9-dB gain. Because of its length,
the design is most applicable for VHF
high-band and UHF signals.



The coaxial cable used should have a
50-ohm impedance with a solid di-
electric. (RF travels slower in solid poly-
ethylene, thus the antenna can be made
shorter.) Use either RG-8/U or RG-58/U.
The RG-8/U is heavier and stiffer, but has
lower losses. The RG-58/U is easier to
solder with a small soldering iron.

The single most important requirement
for a good coaxial-collinear antenna is
patience. The work is not difficult, but it
can be time consuming, especially if
you're not comfortable with coaxial ca-
ble. Concentrate on only one joint at a
time. Be careful when connecting the sec-
tions; an accidental short circuit can turn
your carefully engineered antenna into
just a random length of wire.

Calculate the lengths of the sections
according to Fig. 12. Then correct for the
velocity factor of the coaxial cable you're
using, usually 0.66 for the solid di-
electric. For example, a half-wave section
designed for 155 MHz:

A = 984/115 = 6.348 feet

N2 = 6.348/2 = 3.174 feet

3.174 X 0.66 = 2.094 feet

BRAID

o

FEEDLINE

|
|
|
|
DIPOLE

BASIC DIPOLE
a b

s

EXTENSION BECOMES

o {-——-

CENTER EXTENDED BRAID AND
£ PROCESS
IS REPEATED

d

FIG. 11-COAXIAL-COLLINEAR antenna made
from coaxial cable: a is a basic dipole; b shows
the dipole folded on itself; in ¢, the center con-
ductor is extended, and d shows two stacked
coaxial sections.

After determining the dimensions, be-
gin by preparing one end of your coaxial
cable as shown in Fig. 13. Do not cut to
length until after the end is properly pre-
pared. That way, if you make a mistake
you lose only an inch or so rather than the
entire section. Do the same for each of the
eight sections, preparing one end and then
cutting to length. (By the time you return
to complete the other end of each section
you'll be an expert!)

Prepare the coaxial cable by stripping
away some of the insulation according to
Fig. 13; a tubing cutter or knife work well,
but be careful if you use a knife. It is a
good idea to tin the copper braid before
joining the sections, but be careful not to
overheat the polyethylene core. If the core
melts, it runs over the braid making fur-
ther soldering almost impossible.

If you use high-quality coaxial cable
with a closed braid, you will not experi-
ence the difficulty of molten plastic ooz-
ing through the spaces. as you would with
the cheaper stuff.

After preparing the individual sections,
begin connecting them (see Fig. 14). Note
that at the joint, the center conductor of
each section is joined with the shielding of
the next. Be careful that you leave no
frayed ends of braid that might short the
joint. The best way to handle that is to lay
the center conductor of one section on the
braid of the next and wrap the braid end
around the joint as shown in Fig. 14.

Seal each joint with silicon rubber ce-
ment and wrap it securely with electrical
tape to protect it from moisture and make
it stronger. Slide the completed antenna
into a length of heavy-walled (Schedule
40) PVC plastic tubing about % inch in
diameter. The thicker RG-8/U coaxial
will easily slide through the tubing. But
the lighter RG-58/U needs some help: For
support, use a small nylon cord about /&
inch in diameter cut a foot longer than the
antenna. Tie knots in the cord every foot
or so and tape to your antenna, starting at
the bottom.

Put the tape on the top side of the knot
to prevent it from slipping when the entire
assembly is in position. Slide the cord
through the PVC tubing and pull the as-
sembly through using the cord for sup-
port. With the antenna inside the tubing,
there will be about a foot of nylon cord
protruding from the top. Tie a large knot
an inch beyond the end of the top wire
section and then cap the end of the tubing,
with the knot just outside.

If the cap fits too tightly, file a notch on
the outside of the tubing to accommodate
the cord. Glue the cap in place and dab a
little glue on the knot so it won’t come
loose. Your antenna is now ready to be
taken to its final location.

Depending on the antenna’s length,
you may want to brace it with lumber. And
if itis exceptionally long, you may have to
use guy wires as well. Non-stretching

A/4 SECTION
(BRAZING ROD, COPPER
TUBING OR COPPER WIRE)

BRAID CONNECTED
TO CENTER

M4
FOLDED DIPOLE

FEEDLINE

f=FREQUENCY IN MHz
LENGTH IN FEET

FIG. 12-COAXIAL-COLLINEAR antenna dimen-
sions are shown here. Note that the center con-
ductor of each A/4 section is connected to the
braid of the next.

1/a"
(BRAID)

116" INSULAT/ON

(DIELECTRIC)

o

(CENTER CONDUCTOR)

FIG. 13-PREPARE THE COAXIAL cable sections
by stripping off some insulation and peeling
back the braided sheilding.

polypropylene clothesline is fine. The guy
wires don't have to go to the very top
because at least 5 feet will be self-support-
ing even in extremely high wind.

Which antenna is best?

The three different antennas described
varying in size, complexity, performance,
and appearance. Begin designing your
antenna by choosing the type that best
suits your needs. In making your deci-
sion, you must consider all the variables.
You can be assured that any choice made
is an improvement over your monitor’s
built-in antenna system.

First, pick the band for which the anten-
na will be used. If you are lucky, all fre-
quencies used by your local services will
be in one band, and close together in
frequency. Use Table | to help make that
selection.

Often you will be interested in frequen-
cies in all three bands; therefore you must
decide which is most important to you.
That choice should not be too painful.
Your new antenna will probably outper-
form the built-in one on all frequencies
solely because it is mounted higher and
away from interfering objects.
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After choosing the band. consider how
the antenna will look, where it will be
located. and is there enough room for the
radials; will the coaxial-collinear be too
tall?: do you really need a lot of gain?
Table 4 is provided to help with that deci-
sion. With that out of the way, go the
section that describes the antenna and be-
gin building it. Be sure to follow all in-
structions carefully.

Installation

For optimum performance. an antenna
should be positioned high and in the open.
Remember that reception is best when the
antenna is within the line of sight of the
transmitting antenna. Don't pick a loca-
tion that is hazardous to get to, and never

. s A
FIG. 14-FINISHED JOINT: Note that the center

conductor is

TABLE 4
ANTENNA SELECTION GUIDE

Band Ground Plane
VHF-low Shortest antenna
Radials may need support
Good Choice
VHF-high Short
Easy construction
UHF

Tiny
Easy construction

placed on the braid and braid ends

wrapped around to secure conductor in place before soldering.

place an antenna near any electrical line
before, during, or after installation. And
do not mount near metal objects.

Other than the obvious shock hazards
presented by power and telephone lines,
nearby metal objects can change the
effective inductance of the antenna and,
thereby. reduce its performance. Also,
before installation. ask yourself: “If the
antenna falls or is blown down during a
storm, where will it land?"" It might also
be a good idea to ask: “If I fall during
installation. where will I land?”

Try to pick a location where you'll need
only the minimum amount of feedline. In
other words, don’t place the antenna 200
feet away from the receiver’s location sim-
ply to gain 10 feet in height. The height
advantage will be overshadowed by addi-
tional losses due to the extra feedline.
Also try to keep as much of the feedline
~vertical as possible.

Use coaxial cable to connect the anten-
na to your monitor. It is rugged, flexible,
and the shielding allows you to place it in
any convenient location. Running the ca-
ble along metal gutters will have no effect.
Coaxial cable is available in a wide variety

of sizes and efficiencies, with corre-
sponding costs. Pick one that has a nomi-
nal 50-ohm impedance.

An important difference between ca-
bles is the structure of the dielectric mate-
rial. If it’s foamed it will have signifi-
cantly less loss at radio frequencies than
the solid core. RG-58/U, about ¥ inch in
diameter, with a foamed-dielectric is an
excellent cable for our purposes. Try to
avoid RG-8/U. Itis larger in diameter, less
flexible, and costs more.

If you can find RG-8/M (miniature
RG-8/U) it is also a good choice. It's only
slightly thicker than RG-58/U and ex-
hibits a good balance of flexibility and low
loss at a reasonable cost. Remember when
choosing your cable that signal loss in-
creases with frequency and feedline
length. For long runs at high frequencies,
itis an excellent idea to use the best cable
that you can afford. You'll also need a
Motorola-type plug to connect the
feedline to your scanner.

The simplest place to bring the feedline
into the house is usually in the vicinity of a
window. Drill a small hole through a non-
movable part that can be easily patched

Extended
Double-Zepp Coaxial-Collinear
Fairly tall Excessive length

but no radials

Reasonable length Highest gain
Neat installation Neat installation

Good choice

Small size is Highest gain
difficult to build Neat installation

Good choice

later if necessary. The window frame, top
or bottom is best for that. Some houses
allow easy access through a basement vent
and then up through the floor.

When running coaxial cable, avoid
sharp bends and be certain that the exter-
nal connections are weather sealed. The
foamed-dielectric cable in particular can
absorb moisture, which increases feedline
losses. And don’t feel obligated to keep
the antenna in the original location
chosen. Sometimes raising or lowering it
a few feet, or moving it sideways can make
a big difference.

There are often unpredictable influ-
ences in the area, like power, telephone,
or cable TV lines and maybe even your
own rain gutters. Regardless of how good
your antenna is, there will always be dis-
tant, weaker signals barely audible over
the noise. The position of the antenna may
make a big difference.

As a final thought, consider turning the
disadvantage of a closely placed metal
downspout or TV-antenna mast to an ad-
vantage. If either is spaced A/4 from your
antenna and parallel to it, it can function
as a reflector. That provides less gain in
the direction of the reflector, but more
gain in the opposite direction. If you live
on the far side of town, that may be exactly
what you need. R-E

“I understand that vou're the only TV
service man in the area who still charges
$10.00 an hour."
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Power-surge protection, and more!

A SURGE ON THE AC POWER LINE CAN
cause you all kinds of problems.
Don Maxwell (OK) has had a cou-
ple of line-voltage monitors blown
by surges induced in the line dur-
ing electrical storms. R. Fortier
(Ont) just wants to protect his
equipment from “normal” surges
caused by power company switch-
ing or by an industrial user.

Well, fellows, one of the easiest
ways to protect your equipment
from most varieties of power-line
surges is to install an MOV (Metal
Oxide Varistor) or two.

A MOV is a small component
that looks like a fat disc capacitor.
It is inexpensive and you can get
one from many sources, including
Radio Shack.

The MOV is connected across
the AC line and simply shorts to
ground the spikes that exceed the
rated voltage. Of course, you
could install an MOV in each piece
of equipment, or in an outlet box or
strip, to protect all the equipment.

That’s it, fellows—nothing could
be simpler. And, Don, good luck
with those storms!

Headphone adapter

Bob Thorsen (CT) sent in a cir-
cuit for installing a headphone
jack on your radio or TV. That is a
handy feature to add to any radio,
TV, or record player, and it can be
used to connect an additional
speaker as well as a headphone.

With a couple of minor changes,
Bob’s hook-upis shownin Fig. 1. In
Fig. 1-a, one of the leads to the
built-in speaker is broken. Figure
1-b shows a 2-conductor, single
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FIG. 1

closed circuit jack; the numbered
points shown in the figure are con-
nected to the like numbered
points in Fig. 1-a. Note that points1
and 3 are disconnected when the
phone plug is inserted into the
jack. Normally, that would mean
that no sound comes from the
speaker when using the head-
phones. By adding the SPST
switch, it is possible to choose be-
tween routing the signal to the
headphones only or to both the
headphones and speaker at the
same time. Do not wire that switch
any other way or you may end up
with either a short across the am-
plifier or no load on the amplifier.
Either or both conditions can be

2, L
EARL “DOC” SAVAGE, K4SDS,
HOBBY EDITOR

fatal to some amplifiers.

If you want sound from the
speaker whether the phones are
plugged in or not, just wire an
open-circuit jack as shown in Fig.
1-c.

Questions without answers

I wish it were possible to answer
every one of your questions. Un-
fortunately, that cannot be done
because time just will not permit it
(to say nothing of the fact that the
answers to some to them cannot
be found).

Don’t let that stop you from
sending your questions. We will
get to as many of them as we can.
There are a couple of types of
questions, however, that get put
aside as soon as they come in. To
save you time, here are two exam-
ples of questions that will not or
can not be answered.

We won’t knowingly tell you
how to get yourself in trouble.
That's why one reader did not get a
circuit to shock anyone who
touched his car and another did
not find out how to increase the
power of a CB transmitter. For the
same reason, we just set aside a
letter from a gentleman in NY who
wanted a device to disrupt the re-
ception of his neighbor’s too-loud
TV.

Secondly, you know, of course,
that special circuits can’t be de-
signed to your specifications.
Most of you are very understand-
ing about this restriction and we
appreciate it. But some are not.

For instance, there is a fellow in
PA who has become insistent
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about a circuit design using the
components he has on hand. Such
service is not available here! We
suggest that you study until you
can design it yourself.

Crossed signals

C. W. Sturgeon (NY) has built a
multiple-input device that con-
trols several relays. When individ-
ual sections are tested, they
function perfectly. A problem
shows up when the several sec-
tions are connected. In that event,
there is interaction between the
sections, which, in turn, causes
some unforeseen and undesirable
consequences.

On the basis of the information
sent by CW, he has a classic case of
stray signal paths. | won't try to
show you CW'’s entire complex cir-
cuit, but will instead demonstrate
the problem and solution with a
simple example.

ZENITH SSAVI DESCRAMBLERS only
$169; GATED PULSE & SINEWAVE de-
coders $199 each. Original equipment for
UHF chs. 23,27,31,51,54,57,68, etc. Quantity
discounts. Surplus Cable TV equipment: Jer-
rold SB-3, Oak N-12, Zenith Z-Tac, Hamlin
1400, etc. Complete Satellite Systems at
$845 and up; Installation and program guide,
$3. Dealers welcomed. Catalog $1. Visa/
MasterCard. Satisfaction guaranteed. AIS
SATELLITE, P.O. Box 1226-E, Dublin, PA
18917. 1-800-643-2001 or 215-249-9411.
CIRCLE 263 ON FREE INFORMATION CARD

CALL NOW
AND

= RESERVE
YOUR SPACE
o3 ® 6 x rate $650 per each insertion.
® Reaches 225,016 readers.
S| ® Fast reader service cycle.

s\ s3

-

1l

FIG. 2

Suppose you have two LED’s, la-
beled A and B in Fig. 2-a, con-
trolled individually by momentary
switches STand S2. Now, you want
to add a third switch to light both
LED’s.

THE VIDEO SIMULCASTER REBROAD-
CASTS ANY TV SOUND TRACK ONTO FM
RADIO! Use with home stereo system for
dramatic, high fidelity TV sound. Perfect for
rock videos, sports games, etc. High & low
level input sensitivity will rebroadcast a VCR,
record player, tape deck, etc. 300 range
covers entire home. Easy to build kit only
$29.95. Tax included. FREE SHIPPING.
DECO INDUSTRIES, Box 607, Bedford
Hills, NY 10507
CIRCLE 272 ON FREE INFORMATION CARD

e Short lead time for the placement of
ads.

e We typeset and layout the ad at not
additional charge.

Call 212-777-6400 to reserve space.
Ask for Arline Fishman. Limited num-
ber of pages available. Mail materials
to: mini-ADS. RADIO-ELECTRONICS,
200 Park Ave. South, New York. NY
10003.

o0 . : REAL WORLD CONTROL/MONITOR from

(8] You mightbe tempted to wire S3 your personal computer. 16 digital inputs, 16 | ELECTRO IMPORTING CO. CATALOG.
% as shown in Fig. 2-b. If you did so, digital outputs, 8 channel A to D converters | This reprint of the historic 176-page catalog
£ however, all three switches would :“: t")ln;g?afglkef\fi? ‘C; f?)?éem;?[:;ﬁimi?e:' No. 20 gives youan aocucr;ate look at the s#ne
O ) . nable/disable selectal , al- ics i ]

= hght both LED S: Trace th? Slgnal lows direct use of tempe?ature Sensors. ﬁgﬁfﬂﬁg'gspa'?kg;&oaﬂ"&gﬁqﬁﬂ&;‘f
w pathS and YOU Wl“ see the Interac- Comes complete with software. $249.95 for ing Qutfit. You can get your own copy of this
Q ti_ﬁns. That certainly makes the de- most P.C.'s LOGICAL TECHNOLOGIES | modern antique, profusely illustrated, for only
2 viceworthless but you can save the INC. 313-522-2385 30591 Schoolcraft, | §4.95 plus $1.00 P&H. Order yours from R-E
* day. SEineie 574 OU FREE INFoRMATION ARD L Il 2 0. STORE  Radio; Electibnics, 200
102 The signal paths can be isolated Park Avenue South, New York, NY 10003.
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THE MOST EXCITING KIT YOU WILL EVER
BUILD The model WAT-50 miniature FM
transmitter uses a 4-stage circuit NOT to be
confused with a simple wireless microphone.
Up to 1 mile range. So sensitive, it will pick-up
a whisper 50 feet away! Use with any FM
radio. Complete kit only $29.95 tax incl.
FREE SHIPPING. DECO INDUSTRIES, Box
607, Bedford Hills, NY 10507.
CIRCLE 266 ON FREE INFORMATION CARD

VIDEC
SCRAMBLING

TECHNIQUES

SUBSCRIPTION TV MANUAL. This infor-
mation packed book details the methods
used by subscription TV companies to
scramble and descramble video signals.
Covers the Sinewave, Gated Pulse, SSAVI
system, and the methods used by most cable
companies. Includes circuit schematics, the-
ory, and trouble shooting hints. Only $12.95
plus $2.00 first class P&H. ELEPHANT
ELECTRONICS INC., (formally Random
Access) Box 41770-R, Phoenix, AZ 85080.
CIRCLE 120 ON FREE INFORMATION CARD

CALIFORNIA-DC REGULATED SWITCH-
ING POWER SUPPLY +5vdc @ 5amp +
12vdc @ 2.8amp +12vdc @ 2amp —12vdc
(@ .5 amp 115-230v ac input, fused. EMI fil-
tered. Removable DC Power Harness and
Schematics included. 7.4" x 6.2" x 1.7" ht.
Visa/MC/M.O./check; when clears. $37.50
ea. (Free shipping in U.S.) 1-800-
327-7182/305-830-8886. POWER PLUS,
130 Baywood Ave., Longwood, Fl. 32750.
(Call for quantity price).
CIRCLE 125 ON FREE INFORMATION CARD

GALAXY ELECTRONICS, INC. the leader
in microwave announces the new dual-po-
larity, multi-channel, wide-band micro-
wave TV tuner. Tunes entire 800 MHZ from
1.9 to 2.7 GHZ. Receive sports, education,
religious, news, movie programming, & more
is being added to this frequency spectrum
almost on a daily basis in most major cities.
Complete systems from $69.95. GALAXY
ELECTRONICS, INC., 5644 North 53rd
Avenue, Glendale, AZ 85301. 602-247-1151.
CIRCLE 252 ON FREE INFORMATION CARD

SATELLITE TELEVISION RECEIVER
SEMIKIT with dual conversion downcon-
verter. Features infrared remote control tun-
ing, AFC, SAW filter, RF or video output,
stereo output, Polorator controls, LED chan-
nel & tuning indicators. Install six factory as-
sembled circuit boards to complete. Semikit
$400.00. Completed downconverter add
$100. Completed receiver and downcon-
verter add $150. JAMES WALTER SATEL-
LITE RECEIVER, 2697 Nickel, San Pablo,
CA 94806. Tel 415-724-0587.

CIRCLE 124 ON FREE INFORMATION CARD

APPLIANCE REPAIR HANDBOOKS—13
volumes by service experts, easy-to-
understand diagrams, illustrations. For major
appliances (air conditioners, refrigerators,
washers, dryers, microwaves, etc.), elec.
housewares, personal-care appliances.
Basics of solid state, setting up shop, test
instruments. $2.65 to $5.90 each. Free
brochure. APPLIANCE SERVICE, PO Box
789, Lombard, IL 60148. 1-(312) 932-9550.

CIRCLE 84 ON FREE INFORMATION CARD

INDUSTRY’S MOST VERSATILE CHASSIS
MOUNT. Lightweight, Aluminum, Portable,
bench top Chassis Mount with features and
advantages never before available. Two mod-
els, either self-centering heads or scissor
clamps, 100 Ib load capacity and width up to
18", 360 degree rotation and pivot center
height of 9”. Only $199.95. See your dealer or
contact: PANAVISE PRODUCTS INC., 2850
East 29th Street, Long Beach, CA 90806
(213) 595-7621
CIRCLE 253 ON FREE INFORMATION CARD

THERMOPROBE—QUICKLY IDENTIFIES
DEAD PC BOARD COMPONENTS. Locates
dead resistors, transistors, IC's, diodes, and
transformers without direct contact, in sec-
onds. Operating active components radiate
heat, dead components don't. Thermoprobe
is sensitive to ¥25°F change in temperature. A
must for your workbench or field service.
Order #209TM. ONLY $21.95 + $3.00 ship-
ping. NY Res. add tax. BUYUS, INC., Dept.
RE124, 10 White Birch Dr., Ossining, NY
10562. VISA or MASTERCARD (914)
762-4799.
CIRCLE 53 ON FREE INFORMATION CARD

FREE CATALOG OF HARD-TO-FIND
TOOLS is packed with more than 2000 quali-
ty items. Your single source for precision
tools used by electronic technicians, engine-
ers, instrument mechanics, schools, labora-
tories and government agencies. Also con-
tains Jensen's line of more than 40 tool kits.
Send for your-free copy today! JENSEN
TOOLS INC., 7815 46th St., Phoenix, AZ
85040. (602) 968-6231.

CIRCLE 115 ON FREE:INFORMATION CARD
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with two diodes wired as shown in
Fig. 2-c. Again, trace the signal
paths to understand how and why
it works.

Let’s look at how the circuit
works together. When switch S3 is
pressed, diodes D1 and D2 permit
current to flow through both
LED’s. When switch S1 is pressed,
current flows through LED1 but di-
ode D1 prevents current from flow-
ing through LED2. When switch S2
is pressed, current flows through
LED2 but diode D2 prevents cur-
rent from flowing through LED1.

Thus, the device functions prop-
erly: You can light one LED or the
other or both. The switches do not
interact—they have been "iso-
lated” by the diodes.

Now, CW, put some diodes in
your device and cut out those stray
signal paths. | suspect that your
circuit will work properly with
them installed.

AC-powered clock

It is much more convenient to
have some types of devices
powered by batterie$ than by the

AC line. When purchasing or
building, each of us has to make
the power-source decision consid-
ering relative costs, convenience,
and other factors.

Walter Quick (FL) wants to build
a 1.5-volt AC-powered DC supply
to put into a battery-operated
clock.

Well, Walter, | really can’t under-
stand why you want to change a
cordless clock into one tied to the
AC line. Of course, you wouldn’t
have to replace a battery every year
or so, but, on the other hand, your
clock would stop with each power
outage.

But, if you really want to do that,
just build a regular half-wave
power supply using the physically
smallest components you can
find. Lacking a transformer with a
lower output, use one-half of a
center-tapped 6.3-volt AC filament
transformer. Probably, you will
have to use a voltage divider or a
dropping resistor to get down to
1.5 volts. The final result will look
like the circuit in Fig. 3.

You can determine the value of

I.5vDbC
TO CLock

R1 by trial and error or by calcula-
tion. To do the latter, measure the
clock current when using a bat-
tery; subtract 1.5 from the supply
voltage to determine V (the
amount of voltage to be dropped
across the resistor), and then, use
the R = V/I formula to determine
the resistance necessary to get the
supply voltage down to the 1.5
volts that is required.

But, | suggest that you not
change the clock so that you cant
go back to a battery supply when,
as is bound to happen, you get
tired of resetting it. R-E
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The talking heads

A SURE-FIRE WAY TO TELL WHEN SOME-
thing has become trendy is when
you find university professors and
professional seminarians hitting
the lecture circuit glorifying both
the virtues and evils of the most
recent technologies. The latest
subject for their learned papers,
discourse, and expensive semi-
nars is “communications.” In the
past few weeks, I've listened to the
largest collection of old ideas de-
scribed as “new technology” that
one can imagine!

One expert, for example, dwelt
at length on the “new directions”
created by a TV network’s recent
three-way satellite hookup so
three political pundits could dis-
cuss the latest developments in yet
another third-world conflict. And
what was so spectacular about the
program? A satellite relay trans-
mission that permitted each ana-
lyst to see the others on a TV
monitor. (For this we need a semi-
nar?)

Many years ago, the legendary
Edward R. Murrow wrote about the
first live three-way transatlantic
broadcast between the U.S., Eu-
rope, and Africa as World War |l
unfolded. It was no big deal; sim-
ply a straight telephone intercon-
nect that allowed each commen-
tator to hear the others. The circuit
terminated at the CBS broadcast
transmitter.

Here we are some 40-years later,
and what took a real communica-
tions pro only three paragraphs to
describe has now become the sub-
ject for a half-day seminar. It's
really the same old thing with a
different “twist;” instead of low-
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cost telephone circuits we are now
using multi-million dollar satellites
to end up with “talking heads”—
radio with pictures. (Sorry, | will
not buy “talking heads” as state-of-
the-art, even if it sells on the lec-
ture circuit or packs a communica-
tions seminar at $250 a throw.)
High-technology serves no
useful purpose if the best it can do
is to require mega-bucks to only
marginally improve something we
have been doing all along at rea-
sonable cost and effort. To have
value, high-tech must add a new
concept to communications; it
must give us something important
that was not previously available or

HERB FRIEDMAN,
COMMUNICATIONS EDITOR

attainable. Or it must so sharply
reduce the overall cost of a service
or product that it becomes gener-
ally affordable.

Let me use something called
QuoTrek as an example. QuoTrek
is a service that uses a pocket re-
ceiver—a handheld receiver ter-
minal—to display trading and
instant updates on selected stocks
and commodities. The receiver
has a 40-character LED display, and
an alphanumeric keyboard for se-
lecting the specific stock quotes
desired.

While you might have no inter-
est in the stock market (preferring
to do your gambling in Las Vegas),
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ATTENTION
TV TECHNICIANS

Diehl Engineering, the same people who conceived, designed and now
manufacture Super Tech diagnostic computers for analyzing start up,
shut down, flyback and flyback related circuits, now has something
else that will make your job faster, easier and much more profitable.

A NEW
PUBLICATION

You might say that our monthly Technician /| Shopowner newsletter is
an all out training program for those who are already working in the TV
service industry, as well as for those who soon plan to be doing so.

Each month we take at least one concept, circuit or function and totally
disect it. We then explain every conceivable aspect in plain and simple
English. When we are finished, you not only understand the operation,
you also understand how the operation, "inter-reacts' with all of the
other circuits that it is related to.

Once every aspect of operation has been explained, we show you how
to break the subject down into sections. Then, show you how to
troubleshoot each section on an individual basis.

Because of the manner in which our pulication is written, the subject
knowledge that is gained in each monthly issue is so broad, that it
“'spills over'' into your every day troubleshooting routine.

Our Technician/Shop owner monthly newsletter is 100% devoted to
the TV technician. It contains nothing but pertinant information on TV
repair. We do not sell advertising space. Those who subscribe, do so
because of its technical content, which we pledge to be far superior to
anything else that you can obtain.

Each monthly issue (manual) contains up to 68 pages filled with
schematics, diagrams and illustrations that relate to the very circuits
that you are seeing today. We do not teach this year's chassis, we
realize that you are seeing sets that are five, ten or even fifteen years
old.

Our newsletter is not a collection of part numbers that cause specific
problems in specific chassis when they fail. Instead, we explain what
each indiviual component in a given circuit does, what purpose it
serves, and what effect it will have if and when it fails.

Our subscribers can look at any resistor, any capacitor, any diode, any
transformer, etc., in any circuit, and know exactly what purpose it
serves. They will know what turns the circuit on, what turns it off, why
and when such action occurs, and what happens if a specific action
does not occur.

Our subscribers will no longer have to be content to know that R421
causes a particular chassis to shut down if it becomes open, they will
know why it does.

Our subscribers will no longer run around in circles hoping to stumble
over a "'bad" component, they will know exactly what they are looking
for, and - - - how to find it!

When it comes to troubleshooting color TV sets, we have introduced
more, innovative techniques than any other firm in the world (including
manufacturers).

In case that amuses you, consider this:

Everyone else in the industry is telling you to probe here and there in
this chassis, there and somewhere else in another chassis, in hopes of
isolating the actual circuit that has failed. Conventionally, one specific
technigue that works for one chassis may do nothing but smoke com-
ponents in the next.

Yet, while others have been teaching '‘conventional’’ techniques
(usually a different one for each chassis), we at Diehl Engineering

designed a computer that will isolate the defective stage in any hi-
voltage circuit that employs a horiz output transistor (including Sony).
With our Super Tech computer, you push the same four buttons nc
matter which set you are working on. Any brand, any age any chassis,
Super Tech will give you an accurate answer. (see ad in March issue.)

We are not implying that those who teach '‘conventional’’ techniques
are technically incompetant. Far from it, some of them are brilliant! We
simply have a new and much easier way of looking at things. Ours is
easier to understand and far more versatile. Because of the manner in
which we present it, the retention level is also higher (according tc
those who are now using our literature).

Any staff that can design a computer that can analyze any hi-voltage
circuit (except for those which use a trace and retrace SCR i.e. RCA
CTC 40-81) must surely have a thorough knowledge of all circuits
Soon we will release similiar computers for vertical and audio circuits
another for tuner, IF, AGC, video, blanking, ABL, Chroma, matrix anc
CRT, and still another for troubleshooting VCRI

The point is, we at Diehl engineering understand circuitry. We alsc
know how to explian circuitry in such a way that it is easily understood.

Each month's issue is printed in the form of a manual. Each manual is
pre-drilled so that it can be filed in a 3 ring binder for instant reference
(the 3 ring binder is not provided).

The First Issue covers resistors, capacitors, diodes, inductors, tran-
sistors, IC chips and time constant circuitry. It explains how each com:
ponent works, why it works, why it fails, and how each component
relates to the overall circuit, all in plain and simple, down to earth,
everyday English, without the use of mathmatical formulas. After
reading this issue, you can look at any component in any circuit anc
truly understand what it does, why it does it and what will happen if i
doesn't do it; right down to each individual resistor, capacitor, anc
diode.

The Second Issue covers SCR driven hi-voltage circuits such as those
used in RCA CTC 40-81, Philco, Coronado, Bradford, etc. After reading
this issue, this circuit will become no more complex than simple
amplifier. Over 30 illustrated schematics are used to teach this circuit
in absolute detall. Such things as HV regulator functions, shut dowr
features, etc. are thoroughly explained.

The Third Issue covers RCA LV regulator circuits (CTC 85 and up). I
explains how each individual component operates, what it does, wher
it does it and, how to effectively troubleshoot the overall circuit.

Our no paid advertising policy makes our newsletter a little more ex
pensive, but it also gives us “'cover to cover'' space for nothing but per-
tinant technical information on TV service. At $9.95 per issue, a twelve
month subscription costs only $119.40. Very economical, considering
that its technical content is equal to a *'full blown'’ study course on TV
repair. If you wish, you may try the first three issues for only $21.0C
(just seven dollars per issue, a savings of $8.85 off the regular price)

For immediate service on C.0.D., Visa, or Master Charge orders:

Phone (806) 359-1824 or (806) 359-0329.

If you are looking for help - - - we have it!
Diehl Engineering, 6004 Estacado Lane, Amarillo, Texas 79108.

Circle ( 256 ) on Reader Service Card.
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FEATURES:

* 9" GREEN OR AMBER CRT

* 19 INDEPENDENT 55 PROGRAM-
MABLE FUNCTION KEYS

* TWO 400K DSDD DRIVES

e 64K BYTES 200 NS RAM

C BASIC COMPILER

IEEE 488 BUS MASTER PORT

* 246 LBS

* CPM 2.2 OPERATING SYSTEM

Ma0 (L80, LIB80, CREF80)

SOURCE CODE OF THE BIOS

PLUS UTILITIES

¢ DATA COMMUNICATIONS

SETUP PACKAGE

SERIAL & PARALLEL

PRINTER PORT

* DATA COMMUNICATION PORT

$899.00

W/O Bundle

General Specifications

ZORBA is the lowest cost full featured
portable computer. This light weight com-
puter is ruggedly packaged in a conve-
nient carrying case. The case surrounds
a strong inner chassis which further pro-
tects the ZBOA based computer with its
two double sided double density disk
400K drives, large easy to read 9"
display screen and well designed
detachable keyboard.

ZORBA uses CP/M, the industry standard
operating system, which means that a
wide range of existing software is readily
available to the user.

The ZORBA users manual covers opera-
tion of the unit, all suppllied software and
all interface and internal information. A
system diskette is supplied with all
system files and utilities. A second
diskette contains the sources for all ZOR-
BA software including BIOS, SETUP,
FORMAT, and PATCH.
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ZORBA

PORTABLE COMPUTER

THE EXPERTS’
CHOICE

5 100 IS4 0 ol B I (5 16

2 110 1 S

\

BUNDLED WITH
WORDSTAR, MAIL MERG, SPELLSTAR,
DATA STAR, REPORTSTAR, CALCSTAR

DEALER INQUIRIES INVITED

Keyboard

Keyboard communicates serially with CPU
Detachable with 2 foot coiled cord

95 keys in standard QWERTY format

13 Key Numeric pad

Independent Caps Lock and Shift Lock
55 Software programmable function keys
All keys auto-repeat after 1 second delay
All Standard cursor and terminal control
keys

Disk System
Controller: WD1793
Drives: 5.25 Double Sided,

Double Density, 400K
48 TPI

Built-in disk interchange formats: Xerox
820 (SD, DD), Kaycomp (DD), DEC
VT-180 (SD), Osborne (SD) and IBM-PC
(eg. CPM/86) and Televideo 802
(Read/Write and Format compatibility)
(Expandable to 61 Formats)

130
305-830-8886

Specifications
General Mechanical
and Electrical

Width -17.5 inches (44.45 cm)
Height - 9.0 inches (22.86 cm)
Depth -16.0 inches (40.64 cm)
Weight  -24.6 pounds (11.1 Kg)
Power  -80-130 VAC or 190-245 VAC
50/60 Hz
170 watts max
Displa
Disppl,ayyrube:

9" diagonal, Green or Amber
High resolution display circuitry
60 Hz refresh rate

Display Format:
25 lines x 80 columns
5x7 Character Font with full descenders
128 ASCIl Characters
8x9 32 Characters Graphic Font
2K Memory Mapped Display Buffer

RDNIBS. 1ns.

Baywood Avenue, Longwood, Florida 32750

800-327-7182
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OPTIONS:

* 16 BIT 256K RAM UPGRADE
(8088 CPU) $600.00

* BOOK DSQD 96TPI DRIVES
$200.00

* COMPOSITE VIDED OUTPUT
$100.00

* SOFT VINYL CASE $25.00

¢ TUTOR KIT; $15.00
(CPM, WORDSTAR, CALCSTAR)

* SCHEMATIC SET $10.00

« 10MB HARD DISK DRIVE

VISA/MC

$1049.00

With Bundle

CPU Board

Z80A CPU running at 4 Mhz with
no wait states

64K bytes of 200 ns RAM (58K after
CP/M loaded)

16K bytes of EPROM (2732)
can be switched in and out by software
12K available for user EPROMS

8275 CRT controller, DMA driven

1793 Floppy disk controller, SMC data
separator

Bipolar proms configure 10 addresses

Fully structured interrupts prioritized by
bipolar proms

Interfaces

* Full asynchronous RS232 port with
modem control. Baud rates and data
translation and pretocol programmable

* Full asynchronous full duplex RS232
port with hardware handshake (for
printers). Baud rates and protocol
programmable. (Serial Printer Port)

* One 8 Bit parallel port with indepen-
dent strobe and ready lines. Supparts
Centronics interface with an available
adaptor cable.

* |EEE 488 Bus Master Port (ie: General
Purpose Instrumentation Bus) not Soft-
ware Supported.

* 21 Standard Software Programmable
Baud Rates: 45.5 to 19,200 BPS



CONTENTS

Vol. 2 No. 5 May 1985

7 Software Review

8 Parallel-to-Serial Printer Interface
This quick-and-easy project will allow you to interface a Centronics
parallel output to an RS232 Serial printer. R.L.L. Hu

11 Build the Modem Minder
You don'’t have to sit there waiting and watching. This device does it
for you, and calls you when you've made contact! Kirk Vistain

14 Media Matching
You can mix 'em and match 'em—Computers and media, that is—If
you know what you're doing, incompatibility can be overcome.
Herb Friedman
4 Editorial
5 Letters

5 Computer Products

Page 8.

Page 11.

Compiler

ON THE COVER

More and more, people are collecting equipment that may be very
useful, but not compatible. If you have a Centronics output on the
computer you want to connect to a printer with an RS232
connector, this interface device will make it all possible. See page 8.

TERDIGEST

NE FOR ELECTRONMCS PROFESSIONALS

MAY 1985 — ComputerDigest 3



EDITORIAL

We get letters...

mCharley Buehner of Scobey, MT, wrote to say that he liked the piece we
did on the Commodore Cassette Interface, but that he has an Atari. His
friend has a Commodore Plus/4 which has a din port connector, and
Charley wants to know if there’s anything that they can do.

Charley, it's a problem.

There are so many varieties of computer out there, and we have only 16
(count’em) pages each month! The name of the game, of course, is
“standardization” which would put us all back in the game. It all really
began when the resistor manufacturers decided on a standardized color-
coding system that really worked out well for everybody: The capacitor
manufacturers tried to follow suit, but the result was utter chaos, with
ramifications, ifs, and’s and but’s.

In the world of computers, standardization was attempted with
interconnects, the RS-232 being the biggest bug-a-boo of all. Still, it's called
a “standard,” and we have to live with it. So non-standard is this standard,
that hundreds of articles have been (and still are) written about it. At |east
one manufacturer offers a cable that lets you interconnect regardless of
deviations from that so-called standard!

We attempt to aim articles at the various types of computers, but no
magazine can be all things to all men. What's needed, we feel, is an
organization of computer manufacturers that will sit down like rational
people and try to sort things out with an eye toward simplification.

It seems that they're all willing to adopt standards, provided that the
methods and systems they now use themselves, are adopted as the
“standard.” And chances are that even if that were to happen, they'd claim
a proprietary interest and stop it all with a law suit!

There doesn’t seem to be a simple solution, if solution there is at all. We
can only hope for that Utopian day when there will be peace on Earth, no
more crime, no more famine, love will once again prevail, and all
computers, regardless of manufacture, can use any software or peripherals
without complicated and devious rework.

But if you think the Peace Talks get bogged down, just try getting
computer manufacturers to talk to each other. Kissinger could have a field
day with those people! But until the time that happens, we're all going to
have to suffer with non-standard standards.

4 A
/ &z YA

Byron G. Wels
Editor

ComputerDigest is published monthly as an insert in Radio-Electronics magazine by Gernsback Publications,
Inc., 200 Park Avenue South, New York, NY 10003. Second-Class Postage Paid at New York, N.Y. and additional
mailing offices. All rights reserved. Printed in U.S.A.

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

Glitch!

There seems to have been a
slight glitch in the program listed in
the March, 1985 issue in the story
on Morse Code Practice On Your
Commodore. Have you heard from
others? Have you located the
problem?—P Childers, Orlando,
FL.

Yes. Here are the corrections:
Line 30 should have a comma, not
a decimal point; Line 290 should
read: EL (1)=R:For =2 to N. Line
300 should read P=N-I and line
480 should read GOTO 210. Other
than that, Bob Woods, our author,
assures us that everything else is
OK.

Bottom line

| went to a “computer store”
recently, more to window shop
than to buy, but | did get to talk to
a salesman. Actually, he did the
talking, | listened. He was
obviously trying to fast-talk me into
buying a product | neither needed
nor wanted, but which carried a
heavy price tag, and | assume, a
heavy commission for him. He
steered me around the aisles to
the equipment he wanted me to
see, | couldn’t get a word in
edgewise, and he got more and
more insistent as | got angrier and
angrier. How do you handle a

situation like that?—B. Pettigrew,
Seattle, WA.

The way | handle that kind of
situation is simply to walk out and
let him stand there and talk. Then
go back to the same shop a month
later Chances are he won't be
there any more.

Seiko Misses The Mark

After reading your article by
Marc Stern in the February Issue,
(Seiko's Datagraph System) | feel |
must comment. The article, though
an excellent promotion for Seiko,
did not point out any of the
system’s obvious failings. Perhaps
the author did not have the
opportunity to use one. | did, and
found sufficient reason to return
the product to the place of
purchase.

The first failing was a distinct
lack of contrast in the display. The
viewing angle was more critical
than an ordinary LCD watch. As
there is no provision for use at
night (no back lighting or light) the
watch functions (much less the
data functions) are unusable at
night or in dim light. The actual
computing and recording utility,
from a practical standpoint, is
diminished by having to carry the
keyboard module (which does not
appear to be too sturdily built).

The alarm function could have
been enhanced by having multiple
alarms tagged to different
messages, but as it currently
stands, it is limited to one.

In a nutshell, Seiko's wrist
“computer,” despite its excellent
technology, fails to provide
sufficient utility as either a watch
or a computer to merit its price
tag. It is a good step in the right
direction, but falls short of the
mark.—C. N. Austin, TX

C. N,, | can assure you that Marc
did indeed test the system, and
liked it. | guess differences of
opinion are the reason that we
hold elections!

Worried

| like the idea of computers
being made smaller and more
portable, but this also makes them
more susceptible to theft. They're
easily negotiable, and make fine
targets for burglars. What's the best
way to protect a computer against
robbery?—C. Simpson, Ft.
Lauderdale, FL.

You'll find a wide variety of
devices to protect a computer
from theft. But don't forget, when
you buy a computer, to notify your
homeowner’s insurance agent so
you can get it covered under your
regular policy: <4Op

COMPUTER PRODUCTS

For more details use the free
information card inside the back cover

SUBSYSTEM OPTION, has been de-
signed by the Viasyn Corporation
(formerly known as CompuPro) as a
mass storage option for its System 816
microcomputers that allows the user to
tailor a disk system to fit his or her
particular application needs.

The new Tri-Disk Subsystem offers
combinations of either one 8-inch and
one 5.25-inch floppy disk drive, or
two 8-inch floppy drives, and a 5.25-

CIRCLE 21 ON FREE INFORMATION CARD

inch hard disk available in choices of
20 or 40 Mbytes.

The Tri-Disk Systemn featuring either
the 8- and 5.25-inch floppies, or the
dual 8-inch floppies, is priced at
$4,995, with the 20 Mbyte hard disk.
With the 40 Mbyte hard disk, the price
is $5,495—Yiasyn Corporation, 450
Newport Center Drive, Suite 200, New-
port Beach, CA 92660.

COMPUTER SYSTEM, the Integral Per-
sonal Computer, comes in a 25-pound
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transportable package with a built-in
ThinkJet printer, a 3%-inch double-
sided disk drive, a 9-inch elec-
troluminescent display, and a full-size
keyboard. It is based on the Motorola
68000 16/32-bit processor and a 16-bit
HP graphics processor. Standard mem-
ory is 800 Koytes, which can be
expanded by the two standard input/
output (1/O) slots. Also standard is the
HP-IB expansion interface (IBEEE 488);
and there are five interface options
that can be plugged into the /O slots.

CIRCLE 22 ON FREE INFORMATION CARD

The Integral Personal Computer is
priced at $4,995.00—Hewlett Pack-
ard Company, 1020 N.E. Circle
Boulevard, Corvallis, OR 97330.

EDUCATIONAL GAME, Mission: Al-
gebra, provides kids age 13 to 18 with
an entertaining, educationally sound
way to practice solving linear equa-
tions. The game features a random
generator that creates thousands of
problems for endless practice in coor-
dinating pairs on a graph, determining
the equation of a line and solving for

“on

x" and "y" coordinate pairs.
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The object of the game is to recre-
ate the course of your lost sister ship
to locate its present position. In the
process, you must learn to solve linear
equations. Problems flash on the
screen above a large workspace. The
valiant reconnaissance scout must
solve for “y" before plotting the x,y
coordinates on a graph to locate the
ship that’s gone astray. Incorrect an-
swers are identified, requiring
reevaluation of tracking tactics and the
selection of another approach.
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‘Mission: Algebra” is priced at
$44.95—Designware, 185 Berry
Street, San Francisco, CA 94107.

INK-JET PRINTER, model PT-90, is a
dot-matrix printer with an ink-jet print-
ing system (32 nozzles) for letter-
quality printing and graphics. It is
particularly designed for use in final
text preparation and processing.

The model PT-90 has an overall
resolution of 240 dots per inch, both
horizontally and vertically. Its letter-
quality mode offers a character resolu-
tion of 96 % 32 dots (at 10 cpi),
indistinguishable from fully-formed
characters. lts draft mode offers a
character resolution of 48 x 16 dots,
comparable to the best high-density
impact printers.
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The model PT-90 offers almost uni-
versal compatibility with popular
systems and software.The suggested
retail price is $3495.00.—Siemans,
186 Wood Avenue South, Iselin, NJ
08830.

COMPUTER FURNITURE, the Oak 170
Series, includes a desk, hutch, printer
stand, corner connector, and monitor/
printer platform, all in cak with a hand-
rubbed finish.

The desk, model CT-170, has a dual-
level top with adjustable keyboard
and CPU shelves. The entire lefthand
surface can be lowered to a typing
height of 27", 28", or 29". Detachable
keyboards can be tilted at 5°, 10°, or
15° for user comfort. The desktop’s
fixed half can hold a cassette or disk
drive, and even a printer. A pencil
drawer slides below. The model
CT-170 is priced at $329.95.

The add-on hutch, model| CTA-177,
includes a monitor shelf and two
adjustable storage shelves. The
monitor shelf can be raised or lowered
to put the video monitor at the proper
eye-level, and can also be tilted to
reduce glare. The model CTA-171 mea-
sures 28" x 49" x 13" and is priced
at $219.95.
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The printer stand, model CT-175, has
two top paper slots to accommodate
either rear- or bottom-feed printers,
and two interior storage shelves. The
forms receiving shelf on the back can
be raised or lowered depending on
the user’s needs or office location. The
model CT-175 measures 29" X 25" x
98" and is priced at $2929.95.

The trapezoid corner connector,
model CTA-173, can join the desk and
printer into a complete work center. It
can be attached to either the right or
left side of the desk, as the user
prefers. It is priced at $79.95.

The monitor/printer platform, model
CTA-172, can be used with the desk to
hold a menitor or micro printer. It also
has a tilting feature to reduce monitor
glare, and measures 9" X 29W" X
113", It is priced at $49.95—Bush
Industries, Inc., 312 Fair Oak Street,
Little Valley, NY 14755.

SURGE SUPPRESSER, the Surgefree
model SF-10, is a single-socket elec-
tronic power center for residential use.
It features fail-safe, solid-state, surge-
clamping electronic circuitry. Rated at
15 amps (1875 watt) 125-volts AC, it
instantly detects and suppresses high-
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voltage spikes and surges, protecting
such electronic equipment as personal
computers, colorTV, and microwave
ovens or any sensitive devices. It is
priced at $12.95.—Ultima Elec-
tronics, Ltd., 21 Central Drive,
Farmingdale, NY 11735. 4Op



SOFTWARE REVIEW

Telecommuter—Integrated word processing and communications for PC-compatibles and

lap computers.

HERB FRIEDMAN

W jelecommuter is an integrated word processing and
communications package specifically designed for the
users of IBM-compatible and Radio Shack lap
computers (and the NEC 8201A lap computer). The
program is based on the concept that most persons
using an IBM-compatible personal computer at the
office and a lap computer in the field don’t want to
become computer scientists in order to integrate the
two. By making the office computer emulate and
support the lap computer, Telecommuter creates a
totally integrated word processing and
communications environment that employes the same
functions: Except for the word processor, both IBM-
IBM-compatibles and the lap computers function the
same way for communications and text creations: The
difference in the word processor is that the IBM is a
full-fledged word processor, not a text editor: It is
intended for the creation of business documents or for
the reworking of text, data or even BASIC programs that
originated in a lap computer’s text editor.

Host and cable transfer too.

In addition to the word processing and
communications functions, Telecommuter provides
HOST and CABLE TRANSFER modes. In the HOST mode
the disk drives of the office Computer can be accessed
directly from the field by the lap computer—or any
other remote computer—and data, documents, or
whatever, can be exchanged between the disks and
the remote computer. For example, consider the field
technician who might need to know the avalilibility of
spare parts, but the home office is closed for the day.
By using a remote computer to access the office PC he
could check inventory files, even start the office printer
and leave a message ftelling the first person in the next
moming to pull the parts and ship them express. Or, he
might write a complete report of his efforts using the
lap computer’s text editor and then upload the report
directly into the office PCs “electronic mailbox.”

All this may sound complex. It's not. When the lap
computer accesses the office PC the commands seen
at the remote site appear almost exactly as they do at
the PC itself; the user actually works in PC-DOS when
using the PC5 functions from the remote site. He can
call for a DIR of either drive, ERASE, COPY, WRITE and
READ files, even start and stop the office printer. It
functions the same way on both ends.

Telecommunter is intended for use with a Hayes
Smartmodem, a Radio Shack Modem Il, or a Tandy
1000. The HOST mode can easily accommaodate the
small business having one phone line because
Telecommuter allows a Smartmodem’s bell (ring)
pickup to be programmed by the user through a

configuration menu. Instead of having to put up with an
automodem answering on the first or second ring, a
Smartmodem can be programmed to pick up on, the
fifth ring so the computer can be left on-line at all
times. Someone will usually answer before the fifth
ring; if not, the computer answers the line. With this
feature, the user doesn't have to wonder whether the
computer and modem are tumed on or off, they can
be left on, or turned on by a time clock because
Telecommuter can be set to cold boot directly into the
HOST mode. For those who are into serving as a HOST
for other computer systems and users, Telecommuter
comes with a special FILTER program that converts
WordStars word processor.

It's safe.

Meddlers and other unauthorized users can be kept
out of the HOST computer by using an optional
password of up to |4 characters. If the correct
password isn't entered by the fourth try Telecommuter
automatically disconnects from the telephone circuit.

The Telecommuter package includes a special null
modem cable that permits direct cable transfer—
UPLOAD and DOWNLOAD—between the office and
lap computers, or any other computer. If the user
returns to the office, the material in the lap computer
can be directly transferred into the office PC at speeds
up to 9600 baud. However 9600 baud assumes the
computers are close to the same tolerance. We have
not found that to be so, and generally run direct cable
transfers at 2400 baud.

Virtually every parameter is user-programmable
through installation and configuration menus: This
includes color or monochrome screen display,
password selection, communications default drive,
communication parameters, individual selection of
COMI or COM2 for the RS232 and modem |/O’s,
individual baud rate, stop bit and parity for all
communications modes, modem set and reset control
codes, even printer selection. Telecommuter
automatically plugs in the correct boldface, underline
and optional control codes for commonly-used Radio
Shack, Epson, IBM, ltoh, NEC and Diablo printers.

The one thing Telecommuter cannot do is protocol
(binary) transfers. The program is specifically intended
for communications and the preparation of text and
documents. In these areas its performance is superb.

Telecommuter Integrated Word Processing
Communications Software, Sigea Systems, Inc., [9
Pelham Rd., Weston, MA 02193. For IBM PC and PC/XT
compatibles and Tandy 2000, 1200, 1000. computers
with internal or external modem. Price: $200 postpaid,
includes postage and handling.<¢@p>
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PARALLEL TO
SERIAL INTERFACE

Interface a Centronics
parallel output to an RS232 serial printer.

R.L.L. Hu

mif you built your computer system using boards and
peripherals from different manufacturers, you have
probably experienced the frustrations and confusion of
mixing and matching interfaces. This project meets the
real need to interface a Centronics parallel output to an
RS232 serial printer.

How the circuit works

Refer to the schematic diagram, Figure 1. Parallel data
from the printer controller is loaded into IC1, a 74L5165
shift register by the STROBE signal if the BUSY line is
low. This STROBE signal also clears IC2, a 74L5161
binary counter and presents IC3-a, a 74L574 flip-flop.
On the positive edge of the STROBET pulse, IC3-b is

clocked and the BUSY line to the printer controller goes
high. Since most parallel interfaces found today use
only the STROBE1 and BUSY lines for handshaking, the
ACK signal was not implemented in this design. The
BUSY line will be kept high for a minimum of 10 clock
cycles for each byte transferred. During this interval, the
parallel data loaded will be clocked out serially
through IC3-a: first the start bit, then followed by 7 data
bits and ending with 2 stop bits (total of 10 bits). The
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A
—— c4-b (3 17 R1 e =
I 1 s ez : ; 1 1 10K [ bin e ars on
| 1 6 IC5-a ‘2 | PIN20DTR |
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A
[ 5 | |
IS B 10 | | p |
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| | sV 12 [FNSORE] | $R2 | |
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172741574 =
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FIG.1—SCHEMATIC DIAGRAM IS STRAIGHTFORWARD with no critical wiring. Author
used wire-wrap method, on ordinary perfboard. For better understanding, refer to the

schematic while reading “How it works" section.
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BUSY line can also be held high by the serial printer if
the printer buffer becomes full, that holds off any
further data transfer from the printer controller. Many
serial printers use either pin 4 (RTS Request To Send))
or pin 20 (DTR Data Terminal Ready) to signal this
buffer-full condition.

To keep the overall parts count low, the 74HC132
(high-speed CMOS) Schmitt-trigger was used for IC4.
That IC lends itself well to operating as an oscillator
simply with the addition of a resistor and a capacitor.
The oscillator runs at 2400 Hz or 2400 baud with the
values of R and C shown.

Since the STROBE pulses occur asynchronously
(when the BUSY line is low), it is possible to have the
positive edge of a clock pulse arrive just at the instant
the STROBE pulse goes high. Unfortunately, that would
result in an unpredictable outcome. However, with the
clock circuit shown, which is not the same as gating
the output of the oscillator, a setup time is ensured
between the last STROBE pulse and the next clock
pulse. Pull-up resistors were not used in interfacing LS
TTL to this CMOS, since with CMOS gates as the only
load on the LS TTL outputs, the LS TTL outputs will
generally rise up to one Vbe below Vcc.

Transistors Q1 and Q2 serve as voltage trasnslators,
and diode D1 keeps the base of Q1 from going into
negative or reverse breakdown.

Construction.

The layout of the components is not critical. The
prototype was built using wirewrap technique. The
RS232 receiver and driver components were all
mounted on a single 16-pin component header and
plugged into a wirewrap socket. The whole circuit
board fits into a small chassis box (Radio Shack
970-235), with one end of the box for the parallel
interface connections and the other end for the RS232
interface connections. It is best to keep the parallel
interface cable short and extend the RS232 interface
cable to the length desired.

Do not substitute the 74HC132 with 741500, unless
you plan to design your own oscillator. The baud rate
of this interface board can be changed to suit your
printer or your inclination. However, not much can be
gained by running at a baud rate greater than 2400,
unless you have a very fast printer (240cps) or a print
spooler, since data transfer occurs concurrently with
printing anyway.

Note that some serial printers use an active-low
BUSY signal, in which case, pin 1 of IC5 should be tied
to ground instead of Vcc.

Powering-up the interface

The 5-volt supply needed to run this board can
usually be obtained from the Centronics end of the
interface. Check your printer controller documentation
to see If it is available at one of the connector pins. If
not, it would be a simple matter to install a jumper
from the 5-volt source on the printer controller board
to one of the connector pins. The negative supply (-9,
-12, -15V. etc.) may be obtainable from the serial printer
end of the interface. Check the documentation for the

printer; if pin 2 (TxD Transmtted Data) is unused and
remains at a negative RS232 voltage level when
operating, then it may be usable as the negative
voltage source to drive the RxD (Received Data) line.
Apply power to the interface board. Check and
adjust VRI for oscillator frequency of 2400 Hz. This
frequency does not have to be accurate, since each
start bit synchronizes the receiver clock of the UART/
ACIA in the printer. Timing errors are non-cumulative.

Troubleshooting.

If the printer prints the correct character each time,
then the baud rate is set correctly. If you get garbage,
check the baud rate. Now try writing a string of
characters to the printer. If the orinter worked in the
single character mode but now it prints garbage, check
and make sure the number of data bits, parity bit and

PARTS LIST

Resistors

R1, R2, R4—10,000 ohms

R3, R5—3300 ochms

R6—270 ohms

R7—1500 ochms

R8—100,000 ohms
R9—10,000 ohm, 10-turn potentiometer
Capacitors

C1—0.005uF

C2-C6—0.1uF
Semiconductors
IC1—74L5165 shift register
IC2—74L.S161 counter
1C3—74L.574 flip-flop
IC4—74HC132 Schmitt trigger
IC5—741.586 quad OR gate
Q1—2N4400 transistor
Q2—2N4402 transistor
D1—1N4148 diode

stop bits on the printer are set as follows: 7 data bits,
no parity bit and 2 stop bits, which is the same as
setting for 7 data bits, mark parity bit and 1 stop bit.

The number of stop bits sent by the interface board
can be increased from 2 to 4, if your printer lacks the
flexibility in data format settings, by simply moving the
wire from Q1 to Q2 on IC2.

If the printer prints okay initially, but starts to drop
characters after a while, it is likely that the printer buffer
overflowed due to improper handshaking. Check the
busy line from the printer to the printer controller. If the
problem is still not resolved, set up a scope loop by
disconnecting the printer and issuing continuous print
commands, remembering to tie up or down,
depending on your particular printer, to the printer
busy line. Now is a good time to pause and reflect,
before you become too deeply involved in
troubleshooting, on a couple of things which should
have been verified before hooking up the interface:
that the Centronics controller itself works, and that the
RS232 printer itself works also. This interface has been
tested and used with Cromenco printer controller
board, Heathkit Hl4 dot-matrix printer (256-character
buffer) and Smith Corona TPI serial daisy wheel printer
(32-character buffer). Both have been working. <@p>
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ECG” LED Lamps
Philips ECG has LED lamps in
shapes and sizes for virtually any
application. They're available in
round, rectangular, triangular and
square shapes. They come in red,
yellow, green, or even in two col-
ors. And there’s a choice of clear
and diffused reds. Some have jew-
elled lenses. And some are even
available as flashing LEDs with the
flasher circuit built in. |

In addition, long-life, shock-
resistant, vibration-resistant, LED
replacements for incandescent
cartridge indicator lamps are also
available in red, yellow or green.
Common applications: All LED
indicator applications. LED car-
tridges are ideal replacements for
cartridge-type incandescent lamps.
CIRCLE 297 ON FREE INFORMATION CARD

ECG® High-Voltage
Rectifier and Voitage
Divider Network

Philips ECG’s ECG568 is a high-
voltage rectifier used in Sanyo and
Sears TV sets to supply high volt-
age to the picture tube. It also
contains a voltage divider network
which supplies focus voltage to the
picture tube.

Common applications: For use in

television service and repair.
CIRCLE 298 ON FREE INFORMATION CARD

4

EMF* Transient Voitage
and RF Interference
suppressors

EMEF transient voltage surge sup-
pressors by Philips ECG clamp
voltage spikes on 120 VAC line to
levels safe for all electronic equip-
ment. They can handle up to 40%
greater surge current than other
suppressors. Single outlet sup-
pressors are available in both two-
and three-prong versions.

The multiple outlet EMF315
incorporates both a spike suppres-
sor and a PI filter to suppress
RF interference on the AC line.
RF interference causes audio and
video degradation and causes
digital equipment to function
imperfectly.

Common applications: Electronic
equipment such as hi-fi and tele-
vision, stereo, computers or other
line-operated electronic equipment
subject to voltage surges and radio
frequency interference from the

AC line.
CIRCLE 299 ON FREE INFORMATION CARD
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ECG® A-STAT Material
Philips ECG has two sizes of
anti-static foam that will prevent
damage to semiconductors from
static electricity. The A-STAT 12
measures 12” x 12" and is perfect
for bench use. The A-STAT 2
measures 3" x 5" and can be car-
ried in the tool box. When semi-
conductors are kept in A-STAT
foam, static electricity is shunted
through the foam instead of into
the semiconductor, where it could
have caused damage.

Common applications: Essential
for semiconductor protection on
the workbench or in the field.

CIRCLE 274 ON FREE INFORMATION CARD

The one thin
that you

we make
ave to

replace every year.

The new and expanded ECG’ Semiconductors Master Guide.

Your new Master Guide will be looking
as dog-eared as the old one before long.
Because this year the Master Guide has
been expanded to include more than
400 new products and almost 25,000
new cross references. The Master
Replacement Guide for 1985. 656 pages.
Over 3,500 different ECG devices that
provide replacement coverage for more
than 227,000 industry types. And every-
thing in the book is cross-referenced

so you can find what you're looking for
fast, and be sure it fits. Plus, everything
we make meets or exceeds the original
JEDEC or application specs. So it

works. It's the only book you'll need.
But you'll need a new one every year.

To get a copy of the new Master
Guide, go to your nearest Philips ECG
distributor. For his name and location,
just call; 1-800-225-8326 (in Mass.,
617-890-6107).

If it's ECG, it fits. And it works.

PhilipsECG

A North American Philips Company
Dedicated to Excellence.

CIRCLE 68 ON FREE INFORMATION CARD




BUILD THE
MODEM
MINDER

You don't have to sit there
watching and waiting...

KIRK VISTAIN

HLike many computer users, | enjoy communicating
with remote CP/M and bulletin board systems. And like
many, |I've spent much of my time hearing busy signals
and redialing. That's why | was so happy to get a copy
of MEX, the public domain Modem Executive program.
With it, | could tell the computer to keep dialing a
number until it connected, without my intervention.
But, | ran into a slight problem. The compulter is
supposed to make life simpler by eliminating the need
for human intervention in mundane, repetitive tasks. Yet
there | was, sitting by the terminal, watching a number
being dialed over and over again. Why? Because | had
to know when a connection was made. Perhaps like
many of you, | have a computer which does not
support a terminal bell. So the only way to know when
| had reached a remote was to watch the screen. |
know what you're thinking. Turn the volume up and go
do something productive while you're waiting. High
volume? That doesn't help your concentration. That’s
why | designed the Modem Minder (Fig. 1).

How the Modem Minder works.

When your computer attempts to ring up a remote, it
waits until it hears the answering computer’s
acknowledgment tone of 2295 Hz and responds with
its own 1270 Hz signal. It is this tone that the Modem
Minder senses acoustically.

When used with a direct-connect modem, such as
the Hayes Smartmodem, it monitors the speaker
output, which can be set to an unobtrusive level, and
sounds a piezo buzzer when it detects the 1270 Hz
tone from the originating computer. You can go about
your work while the computer tries to connect, and be
notified when it does, without being distracted by the
dialing tones.

Design.

| designed the Modem Minder to meet several goals.
First, it had to be as isolated as possible from the
circuitry of both the modem and computer. This is
good practice whenever you build an add-on device.
Modlifying commercial designs is a risky business, and
will generally void any warranty you might have. The

FIG. 1—WITH UP-FRONT CONTROLS and a small footprint,
the Modem Minder fits nicely just about anyplace.

idea of hard-wiring an unproven circuit to a $250
modem just isn't appealing, unless you're a fireworks
buff. So | opted for acoustic coupling. This means that
the modem must have an internal speaker. All the
stand-alone Hayes models and many others do, so this
seemed a valid approach.

Parts availability and ease of construction constituted
the second criterion (Fig. 2). This meant using off-the-
shelf devices and a simple circuit. Since the Modem
Minder would probably not be used for extended
periods of time, the complexity of an AC supply
seemed excessive, so battery power was chosen.

Because It would be sitting close to the computer,
Modem Minder would have to reject noise and
speech. More importantly, it would have to distinguish
between the desired 1270 Hz tone and the other tones
it would be likely to hear on the phone line, especially
the uncomfortably proximate 1209 Hz touch-tone
signal used with numbers 1, 4, and 7.

The circuit shown in the schematic, Fig. 3, satisfies
these requirements. IC2-a is configured as a non-
inverting amp with a gain of approximately 30. The
acoustical transducer is a ceramic microphone chosen
mainly for economy and its limited frequency
response, which helps reduce noise problems. C4
eliminates the DC offset component of the amplified
mike signal and feeds the input (pin 3) of a 567 tone
decoder IC. Since the detection bandwidth of this IC is
amplitude sensitive at signal levels below 200mV. the
preceding preamp stage provides signal above this
level.

The approximate detection frequency of the circuit
is determined by the series resistance of R1 and R8, and
C1, according to the formula f =1.1/((R1+R8) x C1)
where f is the center frequency of the intemal current
controlled oscillator (CCO). R8 is used to compensate
for component tolerances, and to allow precise
adjustment of the detection frequency. Capacitors C2
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and C3 set the detection bandwidth at about 4%
(1219-1320 Hz) at input levels of greater than 200mV.

The combination of R2 and D1 provides a feedback
path which causes the output of IC1 to latch until
disabled by a positive pulse at pin 1 from RESET
switch, S1.

Pin 8 of IC1 is an active low output. This means it
goes from near the positive supply rail to ground when
it detects a tone. This signal is fed to IC2-b, which is
wired as a comparator. R6 and R7 set the voltage at pin
12 to approximately 1V. As long as pin 13 remains
above this level, the output of the comparator is
negative, which disables piezo buzzer, PB1. D2
protects the buzzer from reverse polarity.

When a detected tone causes the output of the
decoder IC to drive pin 13 below the level of pin 12,
the output snaps up to the positive supply rail and
causes the buzzer to sound, until RESET is pushed.

Construction.

| tested the design of the Modem Minder on a Heath
Digital Design Console, a handy device for the
experimenter. The prototype was built on an etched
board, (see Figs. 4 and 5), although, for one-time
construction, wiring the device on perfboard would
be quicker.

Most of the parts are readily available at electronic
supply stores, or maybe even in your junk bin. A few
parts need explanation. The type of ceramic
microphone you use may determine the amount of gain
required in the preamp. The design goal is to provide
the input of the 567 tone decoder with a minimum of
200mV at 1270 Hz, with the modem’s speaker output
set to an unobtrusive level. If you need to adjust gain,
change the value of R3. A higher value means more
amplification, a lower one less. At gains above 500,
offset might become a problem, but you'll probably
never need to go that high.

Microphone and case.

One important consideration is how the modem’s
speaker is mounted. If it is on the bottom of a stand-
alone design, such as the Hayes Smartmodem, you can
cut a hole in the Modem Minder case, just slightly
smaller than the microphone module. The module is
then mounted from inside the case, facing up, that is,
toward the modem’s speaker. The modem sits atop the
case with its speaker over the microphone opening on
the Modem Minder. This allows it to block most
extraneous noises, as well as keep phone line signals to
an unobtrusive level.

The size of the case will be determined by the type
of modem you are using and the way you mount it in
your system. If you are dealing with an outboard
device the box should be big enough to support it,
but small enough to fit between the feet. That way,
intimate contact is maintained and audio leakage from
the speaker is minimized.

For those of you with Hayes Micromodems, or other
types, which are mounted inside the computer, or have
unusual speaker locations, it may be necessary to place
the microphone, in its own enclosure, over the speaker;
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FIG. 2—INSIDE THE BOX, compact parts placement and easy
wiring is revealed. Nothing super-critical makes this a com-
fortable project.

and connect with shielded cable to the separately
mounted Modem Minder electronics.

Adjustment and use.

There are several ways to adjust the 567 to the
correct frequency. The most obvious is to connect a
frequency counter to pin 6 of the 567 and adjust for a
1270 Hz output. If you don't have a frequency counter,
you can simply dial up a remote computer and wait for
the modem to answer back with the 1270 Hz signal.
This will likely require several tries, since the tone
doesn'’t last long.

When you first power up, the Modem Minders

PART LIST
RESISTORS
All resistors + 5% unless otherwise specified.
R1—2200 ohms
R2—18,000 chms
R3—15,000 ohms
R4—470 ohms
R5—1 megohm
R6—8200 ohms
R7—1000 ochms
R8—2500 ohms linear trimpot™
CAPACITORS
Ci—.22uF
C2—10pF
C3—22uF
C4—01pF
SEMICONDUCTORS
IC1—LM567 Tone decoder
IC2—L.M324 Quad Op Amp
D1, D2—1N4148 Didoe
MISCELLANEQUS
MIC—Microphone element
BZP1—Piezo buzzer
SW1—SPST, N.O., Momentary contact
B1, B2—8-volt battery
Enclosure, perfboard or printed circuit materials,
hardware.
*A 2500 ohm potentiometer is preferred but a 5000
ohm will work adeguately,
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FIG. 4—FULL-SIZE CIRCUIT BOARD LAYOUT is provided
here, looking at the circuit side.

-

buzzer will latch on. Pushing RESET will stop it. You
could probably use the remaining two opamps in the
LM324 to devise some sort of automatic-reset-at-
power-up circuit, but | prefer the beep, because that
tells me the batteries are good and most of the
circuitry is operational.

Just a quick word about computer etiquette: It's best
to be certain you're dialing the right number before
you leave the terminal unattended. Imagine how you'd
feel if someone’s computer got your number by
mistake and kept calling every two minutes, early some
Sunday morningl!

The Modem Minder is one of those unusual devices
that you might look at and decide to build because
there's nothing much on television that night, and
you've got most of the parts in vour junk box anyway,
and besides, it’s raining out. It i¢, after all, an interesting
project, and the building doesn't take all that long to
complete. What makes it unusual, is that after you've
built it and installed it, you check it to see that it's
operational, and then you start using it. And before

COMMON

MIC S2-a s2-d
SHIELD
S1-a

MIC
SIG

FIG. 5—PARTS PLACEMENT is shown in the above diagram.

long, you wonder how you ever got along without the
thing! My own unit is in constant use and if |I've got any
regrets at all about it, it's only that | wish | had built it a
long time ago. If you're using a computer, and using a
modem, the Modem Minder is one ancillary device
you've got to have.

Computer databases, bulletin boards, and remote
systems are fun to use, but for that very reason you're
likely to run into a lot of busy signals. To make your time
more productive, let the Modem Minder sit around
waiting for a connection, while you go about your
business. You can trust it to buzz you as soon as the
connection is made. I'll be glad to answer any
guestions you might have about this device. Just send
your mail in care of this magazine, or leave me a
message on Compuserve, EMAIL box 72356,

1355 ¢@p
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MEDIA-
MATCHING

You can mix and match computers

and media—If you know what you're doing.

HERB FRIEDMAN

BOne of the major problems caused by the
proliferation of computer models and types is that of
media compatibility. Except for the IBM clones and the
IBM-compatible computers, few computers can read
the disk formats of other computers, and even though
the software might be the same, neither the program
nor its data can be directly exchanged between two
different computers.

For example, the same version of WordStar is
available for Osborne, KayPro and Radio Shack
computers (among many others) yet neither the
program itself or its text file can be directly exchanged
between computers.

It is this lack of compatibility that normally prevents
you from preparing a document in the office on say, an
IBM-PC, and then polishing it at home on your personal
Radio Shack Model Ill. It also works the other way
round in that you cannot prepare a data disk for
SuperCalc on your portable KayPro and then use the
disk on the office Xerox computer.

Actually the text, data, and even the program files
are identical, or at the very worst not identical but
interchangeable; it's only the way that they are written
to disk that's different.

While it is entirely possible to exchange text and
data between computers by using @ modem, doing so
requires either a telephone connection—meaning two
computers, two locations, and two operators—or a
direct wire connection through a null modem, which
means having the two computers adjacent or
physically near each other. Either way, it'’s a very
incovenient way to do things.

The simplest and most convenient way to exchange
software between computers is to move the disks from
computer to computer regardless of the manner in
which the disk was electrically formatted by the
originating computer. While this was almost impossible
to do several years ago, today there’s a seemingly
endless list of low-cost programs (utilities) that allows
almost any professional computer to read, and
sometimes write in the format of most other
computers.

In practical terms this means that you can prepare a
SuperCalc spreadsheet on the Office IBM-PC, and then
directly use the data disk on your Osborne; or at worst,
you'll have to exchange the data to a disk formatted for
the Osborne. Either way, all you're carrying from
location to location is a disk, not a full computer.
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MSDOS 1.00 File Transfer Version 1.00
(c) 1984, Purves Computer System Software

1. Read MSDOS 1.00 Disk Directory

2. Copy MSDOS 1.00 File to TRSDOS Disk
3. Copy TRDOS File to MSDOS 1.00 Disk
4. Sort MSDOS 1.00 Diskette Directory

5. Format MSDOS 1.00 Compatible Diskette
Enter Selection:

TRANSFER not only formats a disk for MS-DOS/PC-D0OS 1.0, it
translates between ME-DOS/PC-DOS and any TRSDOS-like
operating system such as Newdos, Dosplus, etc. It is not
limited to TRSDOS, even though that's what is implied by the
screen.

TRS-80 Model 4 CP/M 2.2 INTERCHANGE
PROGRAM vl.42

Copyright (c) Montezuma Micro 1983. All rights
reserved.

A. Montezuma Micro (DD,SS)

B. Hurricane Compactor &Il (DD, SS)
C. IBM PC CP/M-86 (DD,SS)

D. Xerox 820-1 (SD, SS)

E. Xerox 820-2 (DD, SS)

F. Osborne-1 (SD, SS)

G. Osborne Executive (DD, SS)

H. Kaypro-2 (DD, SS)

I. Zenith H-89 (SD, SS)

J. Zenith 2100 (DD, SS)

K. Zenith Z100 (DD, DS)

L. Cromeco Z-2 (SD, SS)

M. Cromeco Z-2 (DD, SS)

N. Eagle 80trk. (DD, SS)

O. Lobo MAX-80 (DD, SS)

P. LNW Computers LNW80 (DD, SS)
Q. MM Shuffle Board (DD, SS)

R. Holmes VID80 (DD, SS)

S. Omikron Mapper | (SD, SS)

T. Morrow Micro Decision (DD, SS)
U. Access Matrix (DD, SS)

V. Radio Shack Mod.4CP/MPIlus(DD,SS)
W. Televideo 802 (DD, DS)

X. HP-125 (DD, DS)

Y. DEC VT-180 (DD, SS)

Z. NEC PC-8001A (DD, SS)

Select disk formnat by pressing [A-Z]

Press "BREAK" to exit to the CP/M operating system

INTERCHANGE for the MODEL 4 CP/M is one of the most
flexible and powerful translators, because it permits an alien
disk to be run on the host computer. About the only thing it
can’t do (at least at the time of this writing) is translate to MS-
DOS/PC-DOS.

Different formats.

The reason for disk incompatibility is the way in
which the information is stored on the disk. For
whatever reasons—greed, or an honest belief that their
system is better—manufacturers store data in different
ways. Even the directory track—the list of disk files and
where they are located on the disk—varies from
manufacturer to manufacturer. For example, some
computers have the directory on track 17, others have
the directory on track 20, or track 2, or track 3.
Obviously, if a computer is looking at track 17 for a list
of files it won't find anything if a particular disk's



directory is on track 2.

Then there’s the way in which the data itself is
recorded. The directory listing for each file contains
information as to which tracks and sectors used for the
files, the amount of space used, etc. The file itself has
assorted block markers, pointers; and checksums in
addition to the data itself. Even if a computer could
locate a file on an alien disk, it most likely won't
understand the markers, pointers, checksums, and other
bits and pieces of control information that must be
interpolated before it's possible to read the data.
(Alien means a disk from a different kind of computer.)

Similarly, even if the computer could write to an alien
disk the file probably could not be located or used by
the computer for which the alien disk was intended.

Media compatibility.

The way out of this seemingly impossible morass is
to use translation software that reads and interpolates
an alien disk’s data to the host computer’s format.
Actually, the best translators can read and write most of
the commonly used disk formats. Though most
translation software accommodates a broad range of
computers—a few specifically translate for only two or
three computers—at the worst it requires two different
translators to accommodate all the most popular disk
formats. The major exceptions are the Apple, Atari and
Commodore disk formats, for which there is presently
no direct translator.

Disk translation programs are designed for computers
with at least two disk drives, one of which must be a
SVi-inch floppy (the other can be a floppy or a hard
disk). The program itself can be on a 5% diskette or on
a hard disk; the alien disk, however, is always a 5¥-inch
diskette: there is no such thing as an alien hard disk.

The translator causes one disk drive of the host
computer to read (and sometimes write) the alien
format. Once the translator is installed the alien format
drive can no longer read or write in the host format.

Some of the older translation programs can only read
from the alien disk. For example, if the host computer is
an Osborne and the alien disk is from an IBM-PC the
translator will read the IBM disk and copy the files
directly to an Osborne-format disk. The more modermn
translators can exchange data in both directions;
meaning data can be read from the IBM disk and
written to the Osborne disk, or read from the Osborne
disk and written to the IBM disk. Another difference
between the older and more modern translators is that
many of the older translators processed all files, the
user could not pick and choose. The modern
translators allow the user to select one or more files for
translation.

The most modem translators such as Media Master;
Uniform, and TRANSFER can even format an alien disk,
which means you don't have to carry disks back and
forth. For example, assume you have a document
created on a Radio Shack Model! /Il using the TYPITALL
word processor and you want to use the document on
the office IBM clone. The program TRANSFER first
allows you to format a blank disk in the IBM format, and
then it will copy the document from the Radio Shack

MEDIA MASTER V1.02 (4/18/84) -- Osborne | and
Executive

(c) Copyright 1984 MDG and Associates
1. COPY file(s)

2. PRINT directory

3. DISPLAY directory

4. LOG in a new diskette

5. ERASE file(s)

6. VERIFY or write toggle (VERIFY is ON)
7. FORMAT a diskette

8. EXIT to CP/M

Press selection followed by <return>

Single Sided Formats Available

A. Osborne (DD)

B. Osborne (SD)

C. DEC VT180

D. IBM PC CP/M

E. IBM PC-DOS 1.0

F. IBM PC-DOS 2.0

G. Tl Professional CP/M

H. TRS-80 | w/Omikron

I. TRS-80 Il w/Mewm Merch

J. TRS-80 IV CP/M

K. LNW-80

L. Xerox 820 | (SD)

M. Xerox 820 |l (DD)

N. NEC PC-8001A

O. Actrix

P. Cromeco w/Int'l Term

Q. Cromeco CDOS (SD)

R. Cromeco CDOS (DD)

S. Lobo MAX-80

T. Morrow MD2

U. Kaypro [l

V. Zenith Z90

W. Heath Z100 CP/M

X. Heath w/Magnolia

Y. Systel || CP/M

Press selection followed by <return>
MEDIA MASTER does not support running a programming
but it is most efficient at handling translation. The supported
formats are the most modern and extensive for CP/M comput-

ers, and they include translation to/from IBM PC-DOS and PC
CP/M.

host disk to the newly-created IBM disk.

Run time.

While the ability to read and write alien formats is by
itself spectacular, some of the translation programs
even allow a computer to run directly from the alien
disk. For example, Montezuma Micro’s translator called
Interchange—which is supplied with their version 2.2
CP/M for the Radio Shack Model 4 computer—will run
a generic CP/M program directly from the alien disk.
("Generic” means a program that isn't hardware
dependent for a specific computer—a program that
will run on any conventional CP/M computer.) If you
have, say, the word processor WordStar and the
spelling checker The Word Plus on a Kaypro disk,
Interchange allows you to run them directly on the
Radio Shack Model 4. In fact, Interchange’ transfer Is so
effective that you can write data to either the alien disk
in the alien format, or to the Radio Shack format disk
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located in the A: drive.

While it is often possible to run a program directly
from the alien disk, it can only be done if both the host
and alien computers use the same CPU and the same
operating system. The reason we can run KayPro
programs on the Radio Shack Model 4 is because both
use the Z80 microprocessor and both employ the
same version of CP/M. If we had CPM-86 or MS-DOS/
PC-DOS programs on the alien disk they could not be
run because the Z-80 op codes are different than those
for the 8088 microprocessor; for which CP/M-86 and
PC-DOS is written. In fact, unless the CPU's and
operating system is the same there is really no point in
translating binary encoded disk files because they
won't run on an alien computer.

Translators are most effective when exchanging
ASCll-encoded text and data because ASCI| is directly
transferable between computers. For example, if you
have a document created with an MS-DOS version of

IBM-PC SINGLE SIDED MORROW MICRO D

IBM PC DOUBLE SIDED MORROW MICRO D SS
OSBORNE DOUBLE DENSITY DEC VI1-180 SS 9 SECTOR
KAYPRO | : NEC PC 8000 SS

ZENITH CPM-85 DS DD ACCESS MATRIX 8 SECTOR SS

OTRONA SPM-80
SANYO MBC-1000
KAYPRO-IV DS DD

TELEVIDEO 803
NCR DECISION MATE V
EPSON QX-10

10 FORX=1TO10

Microsoft’s BASIC won't process the statement because
most implementations require that commands be
framed by spaces on either side. For Microsoft BASIC
the statement must read:

10 FORX=1TO 10

Some translator programs can convert BASIC
statements into other BASIC dialects. Generally, they
accommeodate only the most commonly-used
statements; the user must then manually correct the
unconverted statements when they are indicated as
syntax errors. Usually, it's more trouble than it's worth.

Summing up.
Translation software is what prevents your old
computer(s) from becoming obsolete. Unless you have

HP-125

HP-9138

CUSTOM DISK TYPE SELECTION
USE CURSOR ARROWS TO MOVE BETWEEN FIELDS

RETURN SELECTS ENTRY

F1 ENTER THE DISK TYPE BY NAME FOR SELECTION

SELECT FUNCTION KEY

Fi0 DONE RETURN TO PRIOR MENU
ESC ABORT ABNORMAL TERMINATION
Jan-1-1980 0:24 am

CROSSDATA (C) COPYRIGHT 1983 AWARD SOFTWARE INC. ALL RIGHTS RESERVED IBM 2.0D

CROSSDATA translates many of the most common “commercially-used” CP/M computer disks to whatever IBM DOS you're using in

either single or double-sided.

WordStar it will work directly with a CP/M version of
WordStar if transferred to a CP/M machine. Similarly,
ASCI| Peachtext, SuperCalc, dBase Il and VisiCalc files
can be transferred between various computers and
operating systems. If a program cannot process ASCI|
files directly it will have some way to convert the files
to ASCIl so they can be interchanged between
different implementations or operating systems.

BASIC.

It is often difficult to transfer BASIC programs even if
written in ASCII. The reason for what is apparent
incompatibility is due to what is sometimes very subtle
differences between the various versions of BASIC,
even though the most commonly used BASICs are
Microsoft BASIC. For example, Radio Shack's
implementation of Microsoft BASIC uses a form of
space compression to save RAM. While Radio Shack’s
BASIC can use the statement:
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need for a new software that can run only on the latest
computers—such as Multimate--you'll find that much
of your software can run on both the old and new
computers.

As example, because | work in several locations |
must use several computers. This article originated on a
NEC-8201 lap computer. It was dumped to a Radio
Shack Model | for processing by Typitall whose files are
non-ASCIl. The Model | disk was carried to my home
and spelling checked by Hex Spell on a Model 3/4
(yes, there is a way to run Model! | disks directly on a
Model 3/4). A converted ASCII text file was finally
translated using TRANSFER for the Model 3/4 to an IBM-
PC because my high speed modem is on the PC. The
file eventually wound up in R/E's computer. The article
went from something new; to something very old, and
back again to something new. And it was all made
possible by software that translates different disk

formats. <P



consider the same system being
used to immediately disseminate
the license-plate numbers of
stolen cars, descriptions of miss-
ing persons, delivery schedules,
traffic conditions, etc. Figure 1
illustrates the various tech-
nologies used by QuoTrek to put
fast-breaking information into
your pocket almost within sec-
onds.

How it works

The information that eventually
ends up on the display of the
pocket receiver originates at sever-
al stock and commodity ex-
changes. That information is then
relayed by RCA to QuoTrek'’s cen-
tral computer, which is located in
California, via redundant satellite
or landline circuits. (RCA uses the
best available circuit as deter-
mined by computerized transmis-
sion-monitors.)

The central computer forms the
data concerning 8000 stocks and
commodities into a packet, and
then dumps the packet into the
top of a RAM (memory) stack. Data
compaction—which is technical
jargon for “gets rid of the un-
necessary spaces’—maximizes
the amount of data that can be
squeezed into the packet.

A continuously reading micro-
processor scans the RAM stack
and uplinks (transmits) the data to
the Westar |V satellite. Because of
limitations at the final output stage
of the system, the computer is pro-
grammed to loop or repeat the en-
tire stack—all 8000 items—every
two minutes.

Turning our attention once
more to Fig. 1, it shaws several lo-
cal FM stations spread across the
country receiving the downlinked
data packet from Westar IV. The
station, in turn, rebroadcasts the
data at 4800 baud on its FM subcar-
rier. (It's the 4800 baud transmis-
sion rate that requires the 2 minute
loop for 8000 stocks and com-
maodities.) Individual subscribers
access the data through the pocket
receiver that is purchased out-
right, but the user still has to pay a
monthly fee for the service.

The receiver has a keypad-pro-
grammable microprocessor, a 40-
character display, and 40 memo-
ries to store the selected data. Any
of the 40 memories can be pro-

grammed or instantly reprogram-
med by the user for any of the 8000
stocks or commodities. There is
also an additional manual memory
(41) that allows the user to direct-
access data on any stock or com-
modity without changing the pro-
gramming of the basic 40 memo-
ries.

Of the 8000 items received every
2 minutes or so from the FM sta-
tion, the receiver’s computer
strips off the data on the 40 user-
selected items and stores it in one
of the memories.

To view the latest data on a par-
ticular stock on the receiver’s dis-
play, the user “punches” in the
code for that stock. (If you're over-
whelmed by all the high-tech that's
taken us this far, there’s more to
come.)

Though the data on the 8000
items is downlinked from the sat-
ellite to the FM stations in a loop
that repeats every 2 minutes or so,
information on trading is in-
stantaneous. The moment there is
a trade at the stock exchange, the
information is relayed by RCA to
the West Coast where it is imme-
diately inserted into the data
stream at the output of the RAM
stack. And everyone’s pocket re-
ceiver updates instantly, as the
central computer strips the old
quote from the RAM stack and the
new information is uplinked to the
satellite.

It's a never-ending process of
updating, instantly inserting the
latest trades into the data stream
and removing the old. But even
with the shuttling of data back and
forth across a continent, the infor-
mation is barely seconds old by
the time that it reaches the re-
ceiver because there is no trans-
mission delay at the exchange.

To those who live or work in big
cities, getting the latest stock and
commodity information is no big
deal; but consider a trader in “up-
per outback” Wisconsin. There is
no way he’s going to know what'’s
happening unless he spends plen-
ty of time on the long-distance
telephone. But if the local FM-sta-
tion provides QuoTrek, even
though he's out in the boondocks,
he’ll be as up to date on the latest
action in the market as a Wall
Street Banker...and that's what
communications is all about. R-E
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ROBERT GROSSBLATT

Making our demonstration circuit do double duty

IF | HAD TO MAKE A LIST OF THE MOST
difficult things to do in elec-
tronics, understanding someone
else’s design would have to top the
list. Sitting down and studying a
complex schematic is a time-con-
suming task. The drawing has to
be broken down into individual
sections, each of which has to be
gone through by itself.

In effect, you're doing the op-
posite of designing. The reward
you get for the work you put in is
learning something new. And, if
you're lucky, you may pick up a
few tricks and shortcuts that can
be filed away for use in your own
designs.

Using the extra latch

When we left off last time, |
asked if you could think of any
slick tricks we could do with the
extra latch we had left. Now | don’t
know if you've come up with any-
thing since then, but | threw the
question out to you because | al-
ready had something in mind.

One neat way to simplify a de-
sign and cut down the parts count
is to make components do dou-
ble, triple, or even quadruple
duty. A standard place to find that
sort of thing is in the design of
keyboards. All computers, some
calculators, and even the type-
writers use that technique to keep
their keyboards down to a man-
ageable size.

Can you imagine what a type-
writer would be like if there was no
shift key? Ora computer withouta
control key? In any event, there’s
no reason we shouldn’t use the
same sort of trick ourselves. Figure
1-a lists the four control pins of the
5101, the memory we're using in

510l CoNTROLS

PIN FUNCTION COMMENTS
17 STANDBY HIGH FOR NORMAL OPERAT|ON
CoMTROL LOW FOR STANDBY
8 OLTPUT Low To ENABLE OUTPUTS
ENABLE HIGH THREE STATES OUTPUTS BUT
LEAVES |NPUTS ENABLED
19 CHIP LOw FOR NORMAL OPERATION
ENABEE HIGH DISABLES ENTIRE CHIP
20 R|W HIGH CAUSES A REap
Low CAUSES A WRLITE
(=21
TRUTH TABLE
PINI1T |PIN I® [PIN 19 |PIN 20 |OUTPUTS| OPERATION
X X H %o L [LHRes DISABLED
THREE
L X ® % STATE STANDRY
X H X VI S OUTPUTS DISABLED
T
H H Lk L LHREE WRITE
THR
H L L 13 LIREE WRITE
H L I H DATA READ
* 1
X= DON'T CARE
b
FIG. 1

our demonstration circuit. Figure
1-b is the truth table for the IC
(which we'll look at later).

How it works

Since the circuit we're using has
a four-bit wide bus, what we’re
going to do is arrange things so
that our keyboard serves two pur-
poses. The first is keying in the
information to be presented to the
memory, and the second is actu-
ally telling the memory what we
want it to do.

Since there’s a separate line on
the bus for each of the memory’s
control pins, we have the ability to

select any one of the the sixteen
possible combinations. That
sounds a lot better than it really
is—being able to do it doesn’t
mean it's worth doing.

Obviously some of our choices
are junk. Doing things like trigger-
ing a write is a pretty useless if we
put the memory to sleep at the
same time! Let’s take the control
pins one at a time, see what they
do, and decide what we want to do
with each of them.

Looking at Fig. 1-a, we see that
pin 17 switches the memory be-
tween normal operation and the
low-power standby mode. If you



bring it low, you'll be putting the
IC to sleep, while holding it high
sets the IC up for normal opera-
tion. The 5101 and other members
of the low-power family can re-
member data for a cost of only a
few microamps.

Since so little power is required,
the life of the battery you choose
to power the IC during standby
will be close to its shelf life.

There are certain timing require-
ments for reliably switching over
to standby operation. And if it's
not handled properly, the memory
will glitch and you'll wind up with
garbage instead of data. If you
want me to spend some time on
the subject, drop me a line and I'll
devote a couple of columns to it.

Pin 18 is the ENABLE control for
the outputs. If it's made low, the IC
operates normally and data ap-
pears at its output pins. Making it
high causes the outputs to go to its
three-state mode. Notice that pin
18 only controls the outputs. You'll
still be able to write to the memory
regardless of how you have that
pin set.

Disabling the entire ICis accom-
plished by bringing pin 19 high.
That disconnects the inputs as well
as the outputs. However, a low will
enable them. Read and write oper-
ations are controlled by pin 20;
read is done with a high and write
is done with a low. There are very
strictly defined timing needs
whenever you read or write to
memory.

Even though the 5101 only needs
a write pulse that’s 250 nanosec-
onds wide, the total write cycle
time is 450 nanoseconds. And
that’s fast as far as the 5101 goes.
The slower (cheaper) IC's can have
minimum write-cycle times as
long as 800 nanoseconds!

You'll remember from some of
our earlier discussions of memo-
ries in general that a whole series
of operations have to happen
when you do a read or write. The
address you put on the bus has to
be internally decoded by the
memory and the particular cells in
the matrix have to be accessed.
Generating a write pulse before
the addresses have stabilized will
result in writing to an indetermi-
nate location and glitching what-
ever was there before.

1cte-b A=)

24508 5101
i =
azli 18] ¢
@3 21 19 cE
Q4 2

ICi-&
I|e 4049

The same sort of analysis applies
to a read operation. The only way
to be sure you're getting valid data
from the IC is to design your cir-
cuit with an eye to the minimum
setup times needed by the IC
you're using. Since the circuit
we’re designing is going to be
manually operated, most of those
restrictions can be ignored.

If you go through all the possi-
ble configurations you can have
with the control pins, you'll realize
that there are very few of them that
serve any useful purpose. There-
fore, we can immediately cut them
out. In fact, if you study the truth
table in Fig. 1-b, you'll see that
there’s only one set of conditions
that will produce data at the out-
puts.

Both of the enable pins (18 and
19) disconnect the outputs when
they're made high. The outputs
are also disconnected during a
write operation. To keep the cir-
cuit as simple as possible, let’s say
that we want the outputs of the IC
to be enabled all the time (except,
of course, during a write) since we
want to see the results of reads and
writes as soon as they happen.
Let’s further say that we don’t ever
want to put the IC to sleep.

Our choices have been reduced
considerably because all we're left
with is the ability to read and write
to the memory. In fact, you've
probably realized by now that you
can explore as many of the pos-
sibilities as you want by simply
connecting the control pins to the
output of the latch. If you're satis-
fied with losing some choices, you
can hard wire the enable pins to
ground and only deal with pin 20,
the READMRITE control.

Circuit additions

In order to give you as many
choices as possible, we'll draw the
schematic connecting all the con-
trol pins of the memory to the
latch outputs. You can select or
eliminate as many options as you
want. There are a couple of things
to keep in mind, however, when
you’re making your choices. If you
look over the truth table on the
data sheet, you'll see that putting a
high or low on one pin will set the
memory in a particular mode re-
gardless of what you do to the
other pins. If, for example, you put
a low on pin 17, the IC goes into
the standby mode and won't re-
spond to anything until you wake
it up again.

There's one more problem we
have to deal with. No matter how
you decide to deal with the control
pins, we can’t allow the latch alone
to control the READ/WRITE pin. If we
leave things the way they are, the
memory will lock in the write
mode every time we select a write.
The output of the latch has to be
used to trigger some other circuit
that generates the actual write
pulse. The circuit has to have a
normally high output that can be
triggered into producing a low
pulse wide enough to meet the
timing needs of the memory.

There are loads of ways to ac-
complish that, but since we al-
ready have a couple of spare
inverters in the circuit, we can use
one of them to do the job. Figure 2
is a partial schematic of our dem-
onstration circuit showing how to
connect the extra latch from our
last discussion to the 5101 memory
€.

The control pins are connected
to the latch and the READ/WRITE pin
is controlled by a half monostable.
(That half monostable is made
from an inverter leftover from the
4049 that formed the basis of the
clocking circuit used for our key-
board.) Remember that the pulse
generated by the 4049 is inverted.
The circuit produces a negative
pulse when it's triggered by a
positive going pulse at its input.

The values of the resistor and
capacitor are chosen for an output
pulsewidth of about one millisec-
ond. That's long enough for any

continued on page 111
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Electronic heat sniffer

45V O +HV
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FIG. 1

MANY ELECTRONICS EXPERIMENTERS
and servicemen have a habit of
using their built-in heat sensors—
fingers—to determine whether
semiconductors are alive and well,
or if they're just plain dead! While
using your finger gets the job
done (sometimes), you can also
wind up with a pretty painful burn.
Having become tried of toasting
my fingers on overheated IC's and
transistors, | setout to find abetter
way.

The result of that quest is shown
in Fig. 1, the schematic of a heat-
sensing circuit. Unlike fingers,
that circuit can also be used to
track down heating and cooling
losses around windows and doors,
or even around electrical outlets.

Heat-sensing circuit

The sensing element, Q1, is a
2N3904 general-purpose NPN
transistor, although any general-
purpose NPN unit in a TO-92 style
case will do. That small plastic unit
was chosen simply because larger
units take longer to heat. Also,
metal-cased transistors dissipate
heat too rapidly, so that the silicon
substrate may not have enough

time to react to the heat.

IC1 (LM334) supplies Q1 with a
constant current that is indepen-
dent of temperature. An LM324
quad op-amp, IC2, forms a high
input-impedance differential am-
plifier (1C2-a, 1C2-b, and IC2-c)
with a gain of about 99. IC2-d is
used as a voltage comparator.

When Q1 senses an rise or fall in
temperature, the base-to-emitter
voltage decreases. That decrease
in voltage causes the inputto IC2-a
at pin 3 to deviate from the refer-
ence voltage that's fed to 1C2-b at
pin 5 (which is set by potentiome-
ter R5).

The difference between the in-
put and the reference is amplified
by 1C2-c. That amplified voltage is
fed to IC2-d where it is compared
to a control voltage set by potenti-
ometer R13. The setting of R13 de-
termines the threshold and is setat
a point that's equal to the ambient
temperature.

The output of 1C2-d at pin 14 is
fed to the base of transistor Q2.
When the output of IC2-d is high,
LED1 lights and Q2 turns on. With
Q2 turned on, a ground path
through the transistor is provided

for the buzzer (PB1).

The value of R16 depends on the
type of LED and buzzer used. If a
3-12 volt buzzer is chosen, R16 may
not be necessary. The proper oper-
ation of the circuit is heavily de-
pendent on the supply voltage
(ie., the two reference voltages),
so the LM317 (1C3) programmable
regulator is used. The values of R1
and R2 set the regulator outputto 5
volts.

The circuit may be built on per-
forated construction board using
point-to-point wiring. All compo-

NEW IDEAS

This column is devoted to new ideas, cir-
cuits, device applications, construction tech-
niques, helpful hints, etc.

All published entries, upon publication, will
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nents, except Q1, are mounted on
the board. Transistor Q1 is
mounted at the tip of the heat-
sensing probe.

Prepare the probe by first bend-
ing the leads of Q1 to a 90° angle.
While keeping the leads sepa-
rated, encapsulate them in epoxy,
making sure that enough lead is
protruding so that wires may be
attached. Solder one piece of wire
across the base and collector of
the transistor, and a second wire to
the emitter. Leaving Q1 sticking
out, cover with flexible tubing.
Now connect the probe to the cir-
cuit board.

To calibrate the circuit, simply
adjust R5 (while monitoring with a
voltmeter) for a reading of be-
tween 2.25 and 1.2 volts at pin 5 of
1C2-b. After that’s done, the circuit
is ready for use.

Using the unit

To use the heat sniffer to deter-
mine if a CMOS IC is working, for
example, bring the probe close to
the IC. Then adjust R13 until LED1
goes out. Now touch the flat side

of Qltothe IC. If the ICis working,
the heat that it produces will cause
LED1 to light and PB1 to sound. (Of
course, some malfunctioning IC’s
will also produce a good amount
of heat.)

With a little practice, you should
be able to test any semiconductor
in 5 seconds or less. Since re-
sistors produce much more heatin
operation than do semiconduc-
tors, they are easier to check. But,
the test only shows whether the
resistor is passing current—it does
not indicate whether the resistor is
still in tolerance and passing the
correct current. If the resistor is
open, it passes no current, so it
will produce no heat, and all in-
dicators will be off.

Testing for heating and cooling
losses is accomplished in the same
way. But don’t forget that R13 must
first be adjusted for ambient tem-
perature.

All parts for the heat sniffer
are common components, and
should all be available from local
electronics supply stores or
through mail order.—Robert Pham

DRAWING BOARD

continued from page 109

memory you can find. If you want
to change it, the period of the out-
put pulse can be determined by
this formula: T = .77RC.

It's generally a good design
practice to make the write pulse as
narrow as you can without making
the operation of the memory any
less than completely reliable.
Since we're building a demonstra-
tion circuit, there’s no reason to
cut things that close, but by all
means change the values. The
pulse can’t be too long.

Given the connections shown in
Fig. 2-a binary 8 (1000) will gener-
ate aread, 9 generates awrite, 10 (a
binary A) disables the entire IC,
and 13 (a binary D) disables only
the outputs. All the keys up to 7
will put the IC to sleep, but be
careful! To put the IC into the
standby mode, things have to be
donein a certain order. We'll cover
that and other mysteries, and
finish up next time. R-E
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A light dimmer

ELECTRONIC LIGHT DIMMERS HAVE BEEN
used in the home and industry for
a couple of decades. Typically,
they are relatively simple devices
with which the operator controls
the level of illumination by using a
potentiometer to vary the trigger-

ing angle of a triac or SCR that is
wired in series with a lamp. The
newest development in electronic
light dimmers uses a “touch
switch” to control the light—both
to turn it on and off, and to select
the brightness level.
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RdBERT F. SCOTT,
SEMICONDUCTOR EDITOR

The heart of the new circuit is
the LS7237 monolithic PMOS
touch-sensitive light dimmer and
switch developed by LS| Comput-
er Systems. The block diagram of
the device is in Fig. 1, and a prac-
tical circuit using the device is
shown in Fig. 2.

The output at pin 8 of the LS7237
is used to trigger a triac. The lamp
brightness is, in turn, controlled
by varying the output phase angle
(triac triggering angle) with re-
spect to the phase and frequency
of the AC line.

The output at pin 8 is a low-level
pulse of fixed duration (40 to 55 p.s)
occurring every half-cycle of the
AC line voltage. The phase angle
(0) of that pulse, with respect to
the AC line, controls the lamp
brightness. The phase angle can
be varied by applying a low-level
pulse to the sensor input (pin 5) or
a high-level pulse to the sLAVE in-
put (pin 6). That’s done by touch-
ing the appropriate sensor plate.
(When using the sLave input, you
can use a mechanical push-button
or the electronic switch and sen-
sor plate as shown in Fig. 3).

The relationship between out-
put pulse phase angle, light level,
and brightness as a percentage of
rated wattage is shown in Table 1.
The circuit can be set up to operate
in one of three different se-
quences of brightness by tying the
MODE pin (pin 2) to a specific volt-
age level as shown in Table 2.

When power is first applied, the
output comes up in the OFF state.
Then each time the sensor plate is
touched, the output steps to the
next brightness level.

continued on page 116
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Resurrecting a dead TV

ONE OF THE MOST COMMON PROB-
lems that a TV serviceman runs
into is the dead set—no sound, no
video...nothing. Many of us have a
habit of thinking that the dead-set
condition was a lot easier to cor-
rectin the “old days.” In asense, it
was. But, if the right approach is
taken, the newer sets are no more
difficult to repair than the old
tube-types were.

Repairing modern TV's

In the old days, a completely
dead set usually meant that there
was a fault of some kind in the
power supply. But, what about the
newer solid-state sets? Nothing
-has changed: When a set quits
cold, it almost certain that some
important power-supply compo-
nent has packed it in. (Now,
doesn’t that sound just like the
older ones?)

Of course, you'll find new
things in the power supply, like
pulse-width modulated circuits,
but they're just as easy to service
as any other circuit. By using the
same testing procedure that you
used for tube-type sets, you can
find the trouble in no time at all.
The only essential thing is to make
sure that the horizontal oscillator
is running.

Figure1is a block diagram of the
Switched Mode Power Supply
(SMPS) found in the Sylvania C3
color TV. The SMPS processes the
horizontal signal for the sweep
system, and drives high-voltage
stages. It also drives a separate
stage that provides all the low DC
voltages for operation of the chas-
515

In troubleshooting the SMPS, all
you need to do is make a few quick
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checks to see if the low voltages
are present. If they are missing,
first find out if the horizontal os-
cillator is running. (Here iswhere a
scope comes in handy.) A malfunc-
tioning or dead oscillator can
cause all kinds of trouble.

The oscillators in pulse-width
modulated supplies are usually
fed a start voltage that “kicks” the
oscillator into action. Once start-
ed, it keeps on going until a short
pulse is applied to stop its opera-
tion. If you find that the oscillator
is not doing its job, the problem

may be in the start circuit.

If you’re unsure whether the
problem is in the oscillator or the
start circuit, there are two ways to
check. First, you can monitor the
start voltage at turn-on. If the
pulse is missing, you have to trace
it back to its source and find out
why.

The other way of determining
the cause of the malfunction is to
try to start the oscillator with a bat-
tery; about15-20 volts is sufficient.
If you don’t have a battery of the
right voltage handy (which | never



do), a bias box can be used. A bias
box is simply a small DC power-
supply.

Using the external supply, check
to see that the horizontal oscillator
starts to run when the proper volt-
age is applied to it. And be sure
that it continues operating after
the start voltage is removed. If the
oscillator performs properly, your
start circuit is not working. Al-
though you may find several varia-
tions of the start circuit, they are
generally not complicated. Some
of them simply charge a capacitor,
and discharge it across the os-
cillator to provide the start voltage.

If there is a malfunction in the
start circuit, you'll have make sure
that the DC voltages derived di-
rectly from the AC line are present.
Usually there will be a half-wave or
full-wave rectifier along with other
components connected directly
across the AC line.

In addition, many of the newer
sets are not chassis types, so an
isolation transformer should al-
ways be used.

Dead set causes

Perhaps the most common
cause of a dead set is lightning.
Solid-state sets are extremely vul-
nerable to sudden power surges in
the AC line. If lightning strikes the
power line anywhere within a mile
of your home, large instantaneous
peaks will be generated in the
power supply. That’s almost cer-
tain to damage transistors and any
other solid-state device in the set.

Those surges can blow out sev-
eral transistors at the same time.
So, if you find a shorted transistor
in the circuit, there is a good
chance that there are several
others nearby. Often a shorted
component causes the next in the
series to go down the tubes. (I
think my record is eight at once,
but one good jolt of lighting can
do a lot more damage than that.)

Also look for signs of arcing
around the AC line plug, antenna
terminals, etc. If you find any in-
dication of arcing you may be in
for a never-ending search for
damage of all kinds. But, for-

tunately (for city dwellers, that is)
that type of damage is more often
found in rural areas. That's be-
cause the power lines are in the
open and are longer, so they make
amuch better target for lightning.

One thing that can be done to
provide some degree of protection
from power-line surges is to put a
fast-acting Metal Oxide Varistor
(MQOV) across the line. By placing
an MOV across the AC-line con-
nection on the chassis, fairly-se-
vere power surges can be attenu-
ated before they get into the set.

Also, don’t be lulled into think-
ing that lightning arresters stop
lightning. Plenty of damage can be
done in the few split microse-
conds before an arrester opens up.

When repairing any electronic
device (not just TV’s), always check
the DC power supply first, since
it's the stage where a part is most
likely to be damaged. Also, it is a
good idea to get used to checking
everything: individual stages,
components, and even the line
cord. R-E
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continued from page 112

All input timings for the LS7237
are synchronized with the AC line
when this 50/60-Hz source is tied
te the syncHro terminal (pin 4)
through a suitable lowpass filter
network (R2-C4).

INPUT (SEE TEXT)

D1
18V
ZENER
EXTENSION
PLATE
IZI_JWM 33
ANA—4 i

FIG. 3

Low-level negative-going pulses
applied to pin 5 of the LS7237—the
SENSE input—cause the circuit to
step the lamp through the se-
quences of brightness as deter-
mined by the voltage on the mope
terminal. Output stepping occurs
on the trailing edges of the input
pulses.

The function of pin 6, the sLave
input, is similar to the sense input
except that it operates on positive-
going pulses instead of negative
ones. It is to be used when long
extension cables are used be-
tween the sensor plate and the
dimmer circuit. In such a case, the
electronic extension and exten-
sion plate circuit, whose sche-
matic is shown in Fig. 3, should be
used.

A practical circuit

Let’s now return to Fig. 2 and see
how the components of the basic
circuit function.
® Diode D1, R1, C2, C5, and Zener
diode D3 deliver a regulated +15
volts to the V_, terminal of the de-
vice.
® Network R2-C4 feeds a filtered
60-Hz signal into the device to syn-
chronize the internal phase-lock-
ed loop (PLL) with the line
frequency.
® Resistors R3 and R4 limit current
in the event that the extension cir-
cuit is incorrectly polarized. When

TABLE 1
Percent
Output phase Brightness rated
angle (f1) levels wattage
No output Off 0
45° Night light 9%
70° Mood light 29%
105° Medium 66%
159° Maximum 99%
TABLE 2
Mode Mode Brightness sequence
input
0 Vag Off—Max—Off
Max—Off
2  Floating Off—Night Light—
Mood—Med—Max

the extension touch plate is not
used, tie pin 6 directly to ground at
pin 7.

® Resistor R5 sets the sensitivity of
the sensor input. Selectavalue be-
tween 1 megohm and 5 megohms.
® Capacitor C3 is the filter for the
internal PLL.

® Diode D2 limits the positive
swing of the triac gate to Vg + 0.5
volt. That positive swing may occur
in some triacs when they are trig-
gered.

@ Inductor L1 and C1 form an RF
filter to suppress RFI developed by
the triac.

The LS7237 IC is available from
the manufacturer, LSl Computer
Systems, Inc., 1235 Walt Whitman
Road, Melville, NY 11741 at $3.40
each in lots of 1 to 24 pieces. Be
sure to add $5.00 for shipping and
handling. New York state resi-
dents add sales tax. A data sheet is
available from the manufacturer
upon request.

Semiconductor data book

The RF and Power Semiconduc-
tors Data Book from TRW contains
over 600 pages of electrical specifi-
cations, performance parameters,
and photographs of nearly 400
semiconductor devices. The semi-
conductor devices covered in the
data book include Zener and
Schottky diodes, microwave tran-
sistors, and hybrid amplifiers for
CATV and VHF-UHF linear applica-
tions. A valuable aid in selecting a
suitable device for a particular ap-
plication. Available from Market-
ing Services, RF Devices Div., TRW
Electronic Components Group,
14520 Aviation Blvd., Lawndale, CA
90260. R-E

EQUIPMENT REPORTS

continued from page 42

tion is also built into the unit.

About the only complaint we
have with the B23A is its brief doc-
umentation. Mirage supplies a
short pamphlet that describes how
to set up the amplifier, but it treats
you as if you were an appliance
operator, as opposed to a radio
amateur who might want to get in-
side the piece of equipment and
work on it. There is a schematic
diagram included, but there is no
other technical information avail-
able. We only wish that they would
include in the manual a section
dealing with the theory of the
B23A’s operation.

Still, the Mirage B23A is a good
unit. It has a one-year warranty on
the final transistor package and a
five-year warranty on the rest of
the unit. So if you’re an amateur in
search of a good amplifier, take a
look at the Mirage B23A, you'll like
what you see. Oh, by the way, our
first B23, which has a very low se-
rial number is still working well
after 4% years. R-E
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ROBOT ARM

continued from page 53

To finish assembly of the system,
mount the electronic interface in front of
the Armatron on the base. Connect the
motor leads to the interface. Finally,
mount the battery packs to the base.

Software for control

The demonstration program, shown in
Table 1, was written to direct the computer
to move the robot arm automatically—
first rotating the entire arm (joint 1), rais-
ing the shoulder (joint 2), bending the
elbow (joint 3), bending the wrist (joint
4), rotating the wrist (joint 5), and closing
the gripper (joint 6). After the robot does
those steps, it will do them again—but in
reverse. The demonstration program is
written in BASIC. Pressing “D" from the
keyboard will exercise the joints in se-
quence. Pressing “‘J” will result in the
computer asking for a joint number from
one to six. Pressing “F” or “R” will
cause the joint to move forward or reverse
respectively. Finally, pressing ‘S’ stops
the program.

That program, as well as the other to
follow, uses the user port of the VIC-20 at
memory location 37136. Since we are not
inputting information, we must POKE the
number 255 into memory location 37138
(POKE 37138,255). Each joint must be
turned on for a different length of time in
order to perform the demonstration.
Those on-times are stored in arrays DF
and DR and can be changed if you desire.
Because the order in which the motor con-
trollers were wired to the decoder was
different than the order of the joints, a
software transformation had to be made as
indicated in data statement 3010.

The second program, shown in Table 3,
controls the joints through the keyboard.
Key “J” will ask for a joint number. Press-
ing keys “F” or “R” will move a joint
forward or reverse as long as the key is
being pressed. Pressing S will end the
program.

PARTS LIST

Resistors :
R1-R3—220 ohms, Y watt, 10%

Semiconductors

IC1-1C4, IC6-1C9—7404 hex inverter
IC5—74154 4-to16 line decoder.
LED1-LED3—Standard red LED
Q1-Q12—2N2907

Other components and materials
S1—SPST switch

S$2—SPDT switch

M1-M6—DC motors (6 volts)
B1-B11—1.5 volts, "D" cells
Armatron robot

Miscellaneous: Battery holders, motor
shafts, IC sockets, breadboard, edge con-
nector for your computer port, etc.

TABLE 1—AUTOMATIC
DEMONSTRATION

0 REM * AUTOMATIC
DEMONSTRATION OF ARM JOINT
MOTIONS »
1N=10
2 DIM F(6),R(6),L(6)
3 FOR J=1TO 6:READ F(J):NEXT J
4 FOR J=1TO 6: READ R(J:NEXT J
5 POKE 37138, 255:POKE 37136,0
6 FOR J=1TO 6:READ L(J):NEXT J
9 INPUT AS:IF AS="D" THEN 100
10 PRINT'INPUT JOINT NUMBER"
11 INPUT J
20 GET AS:IF AS="“THEN 20
21 IF A$="D'THEN 100
25 IF A$="F'THEN
KF =L(J)«2— 1:GOSUB 1000:
GOTO 20

30 IF A$="R'THEN
KR =L{J)=2:GOSUB 2000:GOTO 20

35 IF A$="J'THEN 10

40 IF A$="S'THEN END

45 GOTO 20

100 FOR |=1T0 2

101 FORJ=1TO 6

105 IF 1=2 THEN 120

110 KF = 2»L(J)—1:GOSUB 1000

115 GOTO 130 _

120 KR = 2+L(J):GOSUB 2000

130 NEXT J

135 NEXT |

140 GOTO 10

1000 FORT=1TON

1005 POKE 37136,KF

1010 FOR Z=1TO F(JJNEXT Z

1015 POKE 37136,0

1020 FOR Z=1TO 1:NEXT Z

1025 NEXT T

1030 RETURN

2000 FORT=1TON

2005 POKE 37136,KR

2010 FOR Z=1TO R():NEXT Z

2015 POKE 37136,0

2020 FOR Z=1TO 1:NEXT Z

2025 NEXT T

2030 RETURN

3000 DATA 12, 12, 15, 15, 75, 75

3005 DATA 12, 12, 15, 15, 75, 75

3010 DATA 4, 5,2, 1,6, 3

The programs we’ve showed you so far
have moved one joint at a time. However,
it is possible to move more than one joint
simultaneously. That’s of interest to us
because we, as humans, move our joints
in what is known as coordinated motion.
You can experiment with different com-
binations of joints to see what kind of
overall motion can be achieved.

The controller circuit we showed you
before would be of no use because only
one line of the decoder can be active at a
time. However, if your computer has an
output port with 12 output lines, you can
control the motors directly without the
decoder. Remember, however, that if both
the forward and reverse control lines for a
motor go low at the same time, the tran-
sistors will be burned out. The circuit
shown in Fig. 14 is a simple interface
between the computer and motor control-
ler that prevents that from happening.

TABLE 3—KEYBOARD CONTROL

0 REM * KEYBOARD CONTROL OF
ARM JOINT MOTIONS *
1 POKE 37138,255:POKE 37136,0
2 DIM F(6),R(6)
3 FOR J=1TO 6:READ F(J):NEXT J
4 FOR J=1TO 6:READ R{J):NEXT J
5 PRINTINPUT JOINT NUMBER"
10 INPUT J
11 IF J=4 THEN L=1
12 [FJ=3 THEN L=2
13 IFJ=6 THEN L=3
14 IF J=1THEN L=4
15 IFJ=2 THEN L=5
16 IFJ=5THEN L=6
17 KF=2+L —1:KR=2+L
20 GET AS:IF A$=“THEN 20
25 IF A $="F'THEN GOSUB 100
26 IF A $="R'THEN GOSUB 200
30 IF A $="S"THEN END
35 IFA$="JTHEN 5
40 GOTO 20
100 IF PEEK(197)<>42 THEN 111
106 POKE 37136,KF
107 FOR Z=1TO F(J):NEXT Z
108 POKE 37136,0
109 FOR Z=1TO 1:NEXT 2
110 GOTO 100
111 POKE 37136,0
115 RETURN
200 IF PEEK(197)<>10 THEN 211
206 POKE 37136,KR
207 FOR Z=1 TO RUJ):NEXT Z
208 POKE 37136,0
209 FOR Z=1TO 1:NEXT Z
210 GOTO 200
211 POKE 37136,0
' 215 RETURN
300 DATA 7, 7, 15, 15, 75, 75
310 DATA 12,12, 12,12, 75, 75

TO MOTOR
CONTROLLER
CIRCUIT

FROM TWO BITS
OF COMPUTER
OUTPUT PORT

O
’. ' 1/4 7432

FIG. 14—IF YOUR OUTPUT PORT has enough
lines to control the motors, then you can bypass
the decoder. This circuit will make sure that you
don’t burn out your transistors. It should be
wired between the output port and the inverters
that drive the transistor switches.

Using your robot

When putting your robot to work, keep
in mind the following rules that were pro-
posed by Isaac Asimov, in 1950. 1) A
robot may not harm a human being or
allow a human being to be harmed. 2) A
robot must obey the orders given it, unless
the orders violate the first rule. 3) A robot
must protect itself as long as it does not
violate the first and second rules. Keep
those rules in mind and have fun with your
robot! R-E
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narrow down the cause of a failure.

Ring test analysis

The ring test is performed by first in-
serting the telephone line into the tele-
phone line simulator with ring generator
attached (and plugging the cordless tele-
phone power cord into an AC receptacle).
Leave the portable unit in standby (on-
hook). Next, set the ring generator-volt-
age to 100 volts RMS. The ringer (buzzer
or speaker) on the portable unit of the
cordless telephone should sound.

Let’s see what that test shows us. In
ringing. the 20-Hz ring generator applies
a 20-Hz ring signal to the telephone line.
The 20-Hz ring detector recognizes it and
turns on the base-unit RF transmitter and
modulates the RF carrier with a ring sig-
nal (typically, a frequency in the 700- to
1500-Hz range). The portable unit re-
ceiver detects the RF signal. A narrow-
band filter detects the correct ring fre-
quency and feeds an audio tone to the
speaker. Many cordless telephones use
the same speaker used in voice communi-
cation. However, some cordless tele-
phones actually use a separate buzzer. If
the telephone rings, all of those circuits
are operating.

If the ring test is successful, gradually
reduce the ring voltage and note the ap-
proximate voltage at which ringing stops.
Some cordless telephones may ring with
the ring voltage set below 45 volts, which
is excellent. Most cordless telephones
will stop ringing below about 45 volts,
and should be considered normal. If the
ringing threshold is higher that 45 volts,
some additional troubleshooting checks
should be made in the 20-Hz ring detector
circuit of the base unit.

Most base units have a caLL button that
can be pressed to ring the portable unit
without the 20-Hz ring signal applied to
the telephone line. If the ring test was not
successful, press the carL button on the
base unit and note whether the ringer in
the portable unit now sounds. The carL
button normally activates the base-unit
RF transmitter and applies ring-signal
modulation, causing the portable unit’s
ringer to sound. In that case, there is no
ring signal applied to the telephone line
and the ring detector circuit is not used.

If the ringer now sounds, we have iso-
lated the problem to the telephone cord or
the 20-Hz ring detector. If the ringer does
not sound, we know that the base-unit RF
transmitter or portable-unit receiver are
probably the cause. The ring test pro-
cedure is summarized in Fig. 4. That’s all
we have room for now. Next time, we’ll
continue our look at troubleshooting
cordless telephones by examining the rest
of the operational tests. R-E

available spirometer makes use of a popu-
lar home computer and gives a printout of
normal and measured values for over a
dozen parameters. Many spirometers are
portable and microprocessor controlled.

Artificial respiration

Electronically controlled respirators
are available in most hospitals in this
country to assist the breathing of persons
who are unable to breathe on their own.
Conditions that sometimes make artificial
or assisted respiration necessary are head
injury, drug overdose, heart failure, severe
asthma attacks, pneumonia, chest injury,
and anesthesia.

A respirator must provide a controlled
volume of air over a reasonable time.
Modern respirators allow you to control
the volume of air, inspiratory time, ex-
piratory time, maximum allowable pres-
sure, percentage of inspired oxygen in the
air, temperature, and humidity.

If the patient is breathing fairly well and
just needs a little help, the respirator may
“assist” breathing by adding a little extra
volume to each breath taken. Or, the respi-
rator may add an occasional deep breath.
In other cases, the respirator may need to
take over breathing completely.

The device known as the ““iron lung” is
not used much anymore. It caused in-
spiration to occur by applying a negative
pressure to the outside of the chest wall.
Exhalation was caused by the natural re-
coil force of the lungs when the pressure
was returned to normal (normal, in this
case, is the local atmospheric pressure).
Taking of blood pressure, washing of the
skin, and doing anything else that re-
quired contact with the body was done
during exhalation when the pressure on
the body surface was normal. That made
any procedure difficult.

In the 1940’s and 1950’s “p031twe pres-
sure ventilation” (blowing air into the
lungs under pressure) became popular in
anesthesia. That development paved the
way for modern respiration techniques.

Most respirators in use today are at-
tached to a tube that is inserted through
the patient’s nose or mouth and into the
trachea. Positive pressure is applied to
inflate the lungs. The pressure normally
returns to normal during exhalation.

Respirators can be set so that the pres-
sure does not drop all the way to at-
mospheric pressure, but instead returns to
some positive pressure during exhalation.
That allows more oxygen to be absorbed
by the lungs and is called CPAP (Continu-
ous Positive Airway Pressure) or PEEP
(Positive End Expiratory Pressure).
CPAP and PEEP requires less oxygen to
be inspired to achieve a given level of
oxygen in the blood. R-E
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continued from page 76

in Fig. 4.

Dry-transfer lettering may be used to
mark power levels associated with each
LED and give a professionally-finished
appearance. It’s also a good idea to mark
the left and right output and input con-
nectors as well.

Now run a single lead between all
ground terminals of the output and input
connectors to a ground point on the PC
board. The “hot” terminals are connected
as shown in Fig. 3.

The convenience outlets are wired to-
gether in parallel. The neutral terminals
are connected to the green wire of the
power cord; under no circumstances
should neutral be connected to the PC
board or chassis ground. Check the wir-
ing and make sure all diodes, capacitors,
and IC’s are in the proper place and cor-
rectly oriented. Be especially careful
about the power connections.

Test and calibration

With the power switch turned off, set
S2 to the rRUN position and plug in the
power cord and turn on the power. LED
21, the protection lamp, should come on
for a few seconds and then go out. As the
LED goes out, you should hear the relay
click as it closes.

Place S2 to the seT position. One left-
channel LED should light. Adjusting R25
should change which LED is on. If the
unit doesn’t operate as expected, remove
power immediately. To aid in trou-
bleshooting, nominal operating voltages
at various test points through out the cir-
cuit are shown in Fig. 1.

The only calibration necessary is done
using R24 and R25. Note: For calibration,
it is important that you know the continu-
ous power-handling capability of the
speakers to be connected; contact the
manufacturer for that information.

Set R25 to about mid-range and turn
R24 all the way in one direction until the
relay opens and LED2] lights. Now rotate
R24 all the way in other direction (the
relay should close). With S2 still in the seT
position, adjust R25 until the LED corre-
sponding to the power handling capability
of your speakers just turns on.

Wait several seconds and turn R24 until
you hear the relay click open and you see
LED2I turn on. Waiting several seconds
ensures that the protection circuit turns on
only after sustained high-power levels and
not during large transients. Now set S2 to
the RUN position, and the unit is ready for
connection to your system.

Using the device

First, determine which speaker-output
terminals are common between the left
and right channels of your power ampli-

fier (usually the ground terminals). An
ohmmeter may be helpful here. Then con-
nect the common terminals of the ampli-
fier to the ground terminals of the protec-
tion circuit. Caution: The circuit should
not be used with any amplifier that cannot
accept common connection of the left and
right speaker grounds. For most commer-
cial amplifiers that’s not a problem; but if
you are unsure, consult your owner’s man-
ual or the amplifier’s manufacturer.

Connect the positive ( + ) outputs of the
amplifier to the left and right inputs on the
unit. Occasionally the bottom-most LED
on one or the other channel will remain
lighted with no input to the speakers. If
that happens, first disconnect the ampli-
fier and ground the unit’s inputs. If that
turns the LED off, there may be a small
amount of DC at your amplifier’s output
terminals.

Should that be the case, have your am-
plifier serviced immediately to save wear
and tear on your speakers. If the LED
stays on with the inputs grounded and S2
set to RUN, there may be a problem with
Ql, Q2, or any one of diodes DI-D4.
Normal variations among inexpensive
components may cause that condition; the
simplest solution is to replace those com-
ponents in the affected channel.

While the unit should prevent most
forms of speaker damage, please do not
use it as an excuse to abandon all caution
in using your stereo. R-E
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SALVAGE
PARTS

Below Wholesale

Electronic Prices Slashed!

Condensors Resistors
Capacitators Speakers

IC's Yokes

Transistors Antenna Rods
Diodes Fuses

Triplers CATV

Controls and Lots of Goodies!

You name it, we’ve got it.
and cheaper

call or write for
free catalogue

E.S.P.
2706 Middle Country Road
Centereach, N.Y. 11720
(516) 467-9852 (800) 645-5030
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1 Build Your Own Satellite TV Receiver ... .. §7.00
[] 8-Ball Satellite TV Antenna .. ........... $5.00
[J Build Your Own Robot .. .............. $12.00

[C] TV Descrambler (January, February 1981) $3.00
[7] Radio-Electronics back issues (1984) ... .. $3.00
[ Radio-Electronics back issues (1983) ... .. $3.50
(January, February 1983 not available)
Write in issues desired

[C] Radio-Electronics back issues (1982) ... .. §3.50
Write in issues desired
1 Radio-Electronics back issues (1981) ... .. $4.00

(Jan., Feb., March, Dec. 1981 not available)
Write in issues desired

] Etch your own PC boards .............. $3.00
[] Hands On Electronics #1............... $3.00
[ RE:Annusal 2851 = e e SN i $2.50

To order any of the items indicated above, check off the ones
you wanl. Complete the order form below, include your pay-
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lo Radio-Electronics, Reprint Depariment, 200 Park Ave.
South, New York, NY 10003. Please allow 4-6 weeks for
delivery

I you need a copy of an article that is in an issue we indicale is
unavailable you can order it directly from us. We charge 50¢
per page. Indicate the issue (month & year), pages and article
desired. Include payment in full, plus shipping and handling
charge.

Radio- Eleelronies 555xSor:

] Special Projects (Spring 1981) .......... $4.50
—l Special Projects #4 (Summer 1982) . ... .. $4.50
[] Special Projects #5 (Winter 1983) ....... $4.00
[1 Special Projects #6 (Spring 1983) ....... $4.00

[7] Special Projects #7 (Summer 83) NOT AVAILABLE

[T] Special Projects #8 (Fall 83) ...NOT AVAILABLE

[ Special Projects #10 (Spring 84)......... $4.00

[] Radio-Electronics Annual 1983 .......... $3.50

[ Radio-Electronics Annual 1984 .......... $2.50

] How to Make PC Boards ............... $2.00

CRAIEADOULKItS =i s p ity §2.00

[0 Modern Electronics (Vol. 1. #1 .......... $2.25
April 1908)

[ Electro Importing Co. Catalog ........... $4.95
(1918) (176 pp)

[ Low Frequency Receiving Techniques . .. .. $6.00
Building and using VLF Antennas

[ New ideas - 42 circuits for experimenters . . $3.50
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PAGES MONTH YEAR

e N —
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If you thought

growing up
was tough,

try growin§ up
with Cerebral Palsy.

With early intervention and
proper treatment, tens of thousands of
children with Cerebral Palsy grow up
to lead full, productive lives. At United
Cerebral Palsy, we're working to give
these kids whatever it takes for them
to develop to their fullest potential.
Braces to help them walk. Therapy to
strengthen them. Recreational pro-
grams to build spirit.

Making childhood a time of
growth, progress and hope is a pretty
good cause. But we can’t do it alone.

Can we count on you?
UNITED
CEREBRAL PALSY. @
Give tillit helps.
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DIGITAL IC’S

continued from page 96

is closed. however. the gate input is low.

Figure 18 shows the input/output wave-
forms for that circuit. From time t, to ts
the switch is closed, so the circuit oper-
ates in the inverting mode. Thus, the out-
put pulse is high when the input is high,
and low when the input is low. From t4 to
ty. however, the switch is open. so the
circuit operates in the inverting mode.
Here. we see a high output for low inputs
and vice-versa.

Figures 19. 20. 21, and 22 show two
forms of electronic digital switch and

INPUT
OUTPUT
v
INV
e NONINV
81 I

FIG. 177—THE SETTING OF SWITCH S1 deter-
mines whether this buffer is inverting or nonin-
verting.

|
1 I | [ S P |
A [ i |
ty 1y t3 tg tg tg t; tg tg
FIG. 18—THE INPUT AND OUTPUT WAVE-
FORMS for the circuit shown in Fig. 17.

INPUT 0——
:}—o OUTPUT

+V

FIG. 19—AS LONG AS S1 is closed, the output of
the nanp gate is kept high. When the switch is
opened, the circuit acts as a simple inverter.

INPUT nn”nnnn’ Mn

14

OuTPUT LI U U LI

FIG. 20—THESE waveforms show the operation
of the circuit shown in Fig. 19.

INPUT
ouTPUT

R1
22K
+V

OFF q o ON
e
FIG. 21—HERE, when the switch is closed, the
output of the circuit is kept low. When it is

opened, the circuit acts as a noninverting buffer.

sa—l_J_

]
|

OUTPUT |‘||‘]ﬂ[‘|["|

FIG. 22—NOTE THE DIFFERENCE in “polarity”
between the output of this nor-gate circuit, and
the nanD-gate circuit of Figs. 19 and 20.

their associated input/output waveforms.
The circuit in Fig. 19 is based on the NAND
gate and is inverting. while that in Fig. 21
is based on the NOR gate and is noninvert-
ing. In both cases. one input of the gate is
controlled by a switch, while the other
serves as the signal input. In some cases,
the switch and pull-up resistor are re-
placed by a logic level from some other
circuit. Thus. our electronic switch can be
controlled either manually or digitally.

The inverting circuit shown in Fig. 19 is
based on the two-input NAND gate (such as
the 7400). One input is connected to a
grounding switch and a pull-up resistor.
When S1 is closed, the NaND input is kept
low so the output is held high. But when
Sl is opened, the input is high and the
output will follow the signal input in the
manner of an inverter. Its operation can be
seen by examining the input/output wave-
forms shown in Fig. 20.

Figure 2] shows a similar circuit using a
NOR gate. Note that the “polarity” of the
signals is reversed (reflecting the dif-
ference between NanD and NoOR), but oth-
erwise the operation is similar. The
operation of the circuit can be seen by
examining the input/output waveforms in
Fig. 22.

Next time, we’ll turn our attention to
how to interface digital circuits to each
other, and to the “outside world.” R-E
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MARKET CENTER

BUSINESS OPPORTUNITIES

US $8.00 including disk thousand name brand pro-
grams for Agple BM-PC details, RELIANT, P.O.
ox 33610, Sheungwan, Hong Kong.

MECHANICALLY inclined individuals desiring
ownership of small electronics manufacturing busi-
ness—without investment. Write: BUSINESSES,
92-R, Brighton 11th, Brooklyn, NY 11235.

ELEC TRONIC
ASSEMBLY BUSINESS

Start home. spare time. Investment knowledge or

IG
pH%FI'Ts

experience unnecessary. BIG DEMAND assem-
bling electronic devices. Sales handled by profes-
sionals. Unusual business opportunity.

FREE: Complete illustrated literature
BARTA, RE-O Box 248
Walnut Creek, Calif, 94597

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:

Radio-Electronics Classified Ads, 200 Park Avenue South, N.Y., N.Y. 10003

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $20.00.
% } Plans/Kits ( ) Business Opportunities ) For Sale

Education/Instruction ( ) Wanted () Satellite Television

Special Category: $20.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or cerdits for typesetting errors can be made unless you clerly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additional
charges for special ads. Minimum: 15 words.

1 2 3 4 5

6 7 8 9 10

11 12 13 14 15 ($37.50)
16 ($40.00) 17 (842.50) 18 ($45.00) 19 ($47.50) 20 ($50.00)
21 ($52.50) 22 ($55.00) 23 ($57.50) 24 ($60.00) 25 ($62.50)
26 ($65.00) 27 ($67.50) 28 ($70.00) 29 ($72.50) 30 ($75.00)
31 ($77.50) 32 ($88.00) 33 ($82.50) 34 ($85.00) 35 ($87.50)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiration Date

Signature

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals offering commercial products or services)
$2.50 per word prepaid (no charge for zip code)... MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year; if prepaid. NON-COMMERCIAL RATE: (for
individuals who want to bugcor sell a personal item) $2.00 per word, prePaid,...no minimum. ONLY FIRST
WORD AND NAME set in bold caps at no extra charge. Additional bold face (not available as all caps) 50¢
r word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT
CREEN BEHIND ENTIRE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE AD
PLUS ALL BOLD FACE AD: add 45% premium to total price. EXPANDED TYPE AD: $3.75 per word
Er)?ga]d. All other items same as for STANDARD COMMERCIAL RATE: TINT SCREEN BEHIND ENTIRE
’ANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium fo fotal price. DISPLAY ADS: 1" x 24"—
$270.00; 2" x 2V+—§540.00; 3" x 2V4"—$810.00. General Information: Frequency rates and Tpra ayment
discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL. ADVERTISEMENTS
USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER
WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 15th of the third
month preceding the date of the issue. (i.e., August issue copy must be received by May 15th). When normal
closing date falls on Saturday, Sunday or Holiday, issue closes on preceding working day.

PROJECTION TV...Make $$$'s assembling proj-
ectors...Easy...Results comparable to $2,500.00
grojectors...‘rcur total cost less than $20.00...

lans, 8" lens & dealer’s information $17.50... lllus-
trated information free... MACROCOMA GIX,
Washington Crossing. PA 18977. Creditcard orders
24 hours (215) 736-2880.

BURGLAR alarms—booming business. Get in
now. Information package $2.00, DYNAMIC SE-

EURITY, P.O. Box 1456-W, Grand Rapids, M|
9501.

EDUCATION & INSTRUCTION

FEC.C. Commercial General Radiotele-
phone License. Electronics home study.
Fast, inexpensive! “Free” details. COM-
M4ANIJ, D-167, Box 2223, San Francisco, CA
94126.

POCKET computer user? Free sample!
POCKET COMPUTER NEWSLETTER, Dept.
RE, POB 232, Seymour, CT 06483.

FCC license test primer computer g'ogram. Learn
General Radiotelephone License Q & A's the fun
and easy way on the Apple Il, IBM and Commodore
PC's. Specify make and model, $34.50. ACETEST
SYSTEMS, Box 266, Savage, MN 55378.

BIG money hitech jobs. Learn electronics drafting.
Details free. GRAYTECH, Box 924, Belchertown,
MA 01007.

LEARN how to use a computer. Train at home in
spare time! No previous experience needed! Learn
computer programming, computer applications and
o:F:araliuns...evan computer games. Use hundreds
of programs already available or learn to write your
own. Experts explain everything in easy-to-under-
stand language with step-by-step directions. Call for
free facts! 1-800-862-6262, extension 56 or write
ICS COMPUTER SCHOOL, Dept. DEC75, Scran-
ton, PA 18515.

ATTENTION
ELECTRONIC TECHNICIANS

Highly Effective Home Study BSEE Degree Pro-
gram for Experienced Electronic Technicians
% Our New Advanced Placement Program grants
Credit for previous Schooling & Professional Ex-
SN perience. Advance Rapidlyl Our 40th Year

- FREE DESCRIPTIVE LITERATURE!

NS Cook's Institute of Electronics Engineeting
\ . P.O. BOX 20345, JACKSON, M$ 39209

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

LATEST computer books, Atari, %phfle. Com-

modore, IBM languages, write HENRY TOR-
RALVO, Box 46145, Philadelphia, PA 19160.

WANTED

INVENTIONS, ideas, new products wanted! Indus-
try presentation/national exposition. Call free
(1-800) 528-6050. Arizona, (1-800) 352-0458. X831.

OLD tubes unused and boxed. Send your stocklist.
TSUTOM YOSHIHARA, C1-105, Deguchicho-34,
Suita, Osaka 564, Japan.

REEL-TO-REEL TAPES

AMPEX professional series open reel tape, 1800-or
2400-feet on 7-inch reels, used once. Case of 40,
$45,00. 10v2 x 3600 feet and cassettes available.
MasterCard/Visa. VALTECH ELECTRONICS, Box
6-RE, Richboro, PA 18954 (215) 322-4866.

CABLE TV

DEALERS wanted: Channel 2, 3, and 4 notch fil-
ters. Money back guarantee. Send $15.00 for
sample and quantity price list. Specify channel(s).
GARY KU , P.O. Box 291394, Davie, FL 33329.
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FINEST
QUALITY

SOLDER

gN ’30/40 Rosin Core (RA)
ne |b. Reels /'
16 064 7.95 0 FREE Freight On
B (608 S5 B Al Orten
S : Over $25
20 ( $9.45
21 3‘& (032) $9.85 gg%e& szrs add
14 Ib. Reels 3 Mii'irm‘: Wuwa' s10
2}% Eggg g?gg Sl g
-~ FREE Desoldering Wick
SN 62 {2% SI|VEO with each DD:ncI!lol solder
Rosin Core B Chock B Money Oder B VISA
21swg (031) $19.95 m MasterCad MY mm“mm
>¢C4" Call TOLL FREE
S“el QIE Cra. 5
\ & 50 ot s, v 1758 800 645-4808/

In Y5 (5480 3M-2660

PLANS AND KITS

DESCRAMBLER plans. New design decodes
gated sync suppressed signals—newest pilotless
method. Circuit boards, most parts from Radio
Shack. Detailed theory, drawings, schematics, in-
structions $14.95 plus $2.00 shipping. DIRIJO
CORP., Box 212, Lowell, NC 28098.

DIGITAL oscillosco, uild for $200.00. Plans
$5.00. MIKE McGLINCHY, 2280 California, Apt.
#12, Mountain View, CA 94040,

QUALITY printed circuit boards. 15 cents sg-in.
Free drilling. Quantity discounts, INTERNATIONAL
E:I;I'I'SERPR SE, 6452 Hazel Circle, Simi Valley, CA
93063.

CABLE-TV Converters: Jerrold, Hamlin, SB-3,
AN-3, Mini-Code, Zenith & more. UHF converters:
Deluxe Il Sine wave kits $95.00, galed pulse add-on
$70.00. Complete units $195.00 with gated pulse
$255.00. (Quantity discounts.) Repairs of all con-
verters & cable boxes. Send S.A.S.E. (54 cents
Eosla e), or call forinfo. 1(312) 637-4408. HIGGINS

LECTRONICS, 6014 W. Nelson, Chicago, IL
60634. No lllinois orders accepted.

HI-FI speaker kits, auto speaker systems and
speaker components from the world's finest man-
ufacturers. For beginners and experts. Free liter-
ature. A & S SPEAKERS, Box 7462R, Denver, CO
80207 (303) 399-8609.

PROJECTION TV...Convert your TV to project 7
foot picture...Results comparable to $2,500.00 proj-
ectors...Total cost less than $30.00...Plans and 8"
lens $19.95...lllustrated information free. MAC-
ROCOMA-GI, Washington Crossing. PA 18977.
Creditcard orders 24 hours, (215) 736-3979.

CATALOG: Hobby, radio broadcasting, CB, lowfers.
Transmitters, linears, active antennas, converters,
scramblers, bugging devices, more! PANAXIS, Box
130-F5, Paradise, CA 95969.

DIGITAL Klock Kit plays 1-of-12 melodies each
quarter hour. Displays time, date, and other fea-
tures. Send $2,50 for assembly plans and ﬁCi‘Ectaa
KERBER KLOCK KO., 36117 Hillcrast, castiake,
OH 44004,

KITS! Sound effects generator, capacitance meter,
C64 drum machine, stereo scratch filter, and more.
Semi-assembled and tested. Free literature.
GRAYCO, 1024 Lancer, San Jose, CA 95129.

TV Stereo Decoder plans—This is not stereo sim-
ulation. Circuit actually decodes stereo signals
transmitted by station. yFor additional information,
send S.A.S.E. to SOKOLOWSKI, P.O. Box 150, EI-
mont, NY 11003.

TUBES — OVER 2000 TYPES!
\’ DISCOUNT PRICES

‘i hard-to-find tubes.

Send $1.00 far 24 page wholesale catalog

Parts, supplies, and literature for
ANTIQUE ELECTRONIC SUPPLY

tube type radios, inlcuding early and
1725 W University ® Tempe. Arizona B5281 e (602) 894-3503

EASY to build curve tracer—connects to os-
cilloscope. Tests components in or out of circuit.
Plans $3.00, G.J. ENTERPRISES, PO. Box 29,
Mukwonago, WI 53149.

ROBOTICS- Inexpensive computer control, bare
boards, kits, for ZX81, TS1000. BUDGET
ROBOTICS, Box 18616, Tuscon, AZ 85731.

TRIPLE output r supply for under $50.00.
0-25v, 5y, 12y, alh Ar?. S%nd-ss.ss-hrodmte
instructions and P.C. board to CAS ELEC-
TRONICS, 1559-J Amar Road, Suite 457, st
Covina, CA 91792,

800 megahertz converter, easy set-up, commonly
available parts used on Scanner PRO 2020, plans
$7.95, send money order to PAUL DANA, 381
Woodstock Ave., Staten Island, NY 10301.

SATELLITE TELEVISION

SATELLITE-TV receiver breakthrough! Build
your own system and save! Instruction man-
uals, schematics, circuit boards! Send stamped
envelope: XANDI, Box 25647, Dept. 21L, Tempe,
AZ 85282,

PCB for Satellite Stereo Project in October article
is now only $15.00. JIM RHODES, INC., 1025 Ran-
some Lane, Kingsport, TN 37660.

SATELLITE Television information service. 104

channel program guide, existing satellites, satellite

launchings next few years, basic system theory,

recommended dish sizes, LNA's. Send $2.50 to

%J‘\TIFGL.?HIDA INFO. 2910 SE 19 Ave., Gainesville,
32601.

SATELLITE Locator Program; IBM-PC and com-
patibles. Aim your dish accurately, diskette, manual:
ﬂﬁ.ggbsbawﬂ SYSTEMS, Box 606, Londonderry

SATELLITE systems $595.00 up. Information
$1.00. STARLINK, INC., 1122 Park Plaza, Suite 41,
Huntsville, AL 35801.

Knobs, Ribbon Cable Products,
RDI Terminal Blocks, D-Subs,
Edge Cards, Telecon,
RS-232 & Co-Axial Cables,
Gender Changers, UHF & BNC,
Flat Cable, Accessories

. 1985 Catalogs Available
Ao

: 1985 Catalog features Sockets,
Switches, Knobs, Ribbon Cable
Products

Data Cable Products Catalog
features D-Subs, Edge Cards,
Telecon, RS-232 Cables, UHF &
BNC, Flat Cable, Accessories
1985 Supplementfeatures RDI
Terminal Blocks

®

[uc]
gD
“RANTE PRODUCTS
GU SP*LE'
Call these TOLL FREE numbers for

the name of the distributor or sales rep nearest you.
Nationwide (800) 336-3613 / In Mass. (800) 428-5700

P.O. Box 659, 40 Perry Avenue, Attleboro, MA 02703
Service Is Our Business No Order Too Small

CIRCLE 52 ON FREE INFORMATION CARD

ALL SALES SUBJECT TO THE TERMS OF OUR 90 DAY LIMITED WARRANTY. FREE COPY UPON REQUEST.

DISK DRIVE SPECIAL: Remex #RFD 480 5% In. 2/3
Height. New In Box. 40 Track, DS-DD. Compare At Up To
$159 Ea. Our Price $59.95 or Two For $95.00. Limited Qty.

THE NEW ZRT-80
CRT TERMINAL BOARD!

A LOW COST Z-80 BASED SINGLE BOARD THAT ONLY NEEDS AN
ASCII KEYBOARD, POWER SUPPLY, AND VIDEO MONITOR TO MAKE A
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE, OR
WITH A MODEM FOR USEWITHANY OF THE PHONE-LINE COMPUTER
SERVICES. : .
FEATURES:
+ Uses a ZBOA and 6845 CRT
Controller for powerful video
capabilities.
RS232 at 16 BAUD Rates from 75
to 19,200.
24 x 80 standard format (60 Hz).
Optional formats from 24 x B0
(50 Hz) to 64 lines x 96 characlers
(60 Hz).
Higher density formats require up to S
3 additional 2K x 8 6116 RAMS.
Uses N.S. INS 8250 BAUD Rate
Gen. and USART combo IC.
3 Terminal Emulation Modes which
are Dip Swilch seleclable. These
include the LSI-ADM3A, the Heath
H-19, and the Beehive.
Composite or Split Video.
Any polarity of video or sync.
Inverse Video Capability.
Small Size: 6.5 x 9 inches.
Upper & lower case with descenders,
7 x 8 Character Matrix.
Requires Par. ASCI| keyboard.

"

*

*

*

BLANK PCB WITH 2716
CHAR. ROM, 2732 MON. ROM

$4995
SOURCE DISKETTE - ADD $10
SET OF 2 CRYSTALS - ADD §7.50

599 95 (COMPLETE KIT,
# ZRT-80 2K VIDEO RAM)

o

WITH 8 IN.
SOURCE DISK!
(CP/M COMPATIBLE)

Digital Research Computers

P.O. BOX 461565R « GARLAND, TEXAS 75046 » (214) 225-2309

Call or write for a free catalog on Z-80 or 6809 Single Board
Computers, SS-50 Boards, and other S-100 products.

TERMS: Add $3.00 postage. We pay balance. Orders under §15 add 75¢ handling No
C.0.D. We accept Visa and MasterCard. Texas Res. add 5-1/8% Tax. Foreign orders
{except Canada) add 20% P & H. Orders over $50 add 85¢ for Insurance.




DO-IT-YOURSELF AND SAVE
Electronic Know-how not required i
Easy to build from our plans or kits. \&
Lowest prices on satellite electronics. N3
Send $1 for catalog or $8.95 for 3
*‘Consumer Guide 1o Satellite Telewision." |
: . GFI-D14, Box 9108
Mail today to: wyiogoula, MT 59807

COMPLETE Satellite Systems starting at $695.00.
For catalogue send $5.00 to N.E.S., P.O. Box 18175-
R, Little Rock, AR 72219.

HOME Satellite Handbook has everything you
need to know about Satellite Television. $10.00,
H&G, Box 422, Seaford, NY 11783.

SATELLITE television “get the facts before you
buy", dish size/installation/programming/much
more. For 224 e book & special prices, send
$12.95 to GnLXg IC SATELLITE, 2769 Ave. "A",
White City, OR 97503. Free information.

WHOLESALE prices! Top brandname satellite

roducts at rockbottom prices. Send for free price
ist. VIDEOTECH, 1107 W. Division, Mt. Vlernon, WA
98273. (206) 424-4334.

SATELLITE reception systems at dealer prices.
Limited lifetime warranty on dish. Contact: SATEL-
LITE TV OUTLET INC. 4747 W. Tuscarawas Street,
Canton, OH 44708. (216) 478-0440.

UNSCRAMBLE- Canadian & American satellites.
Watch the good stuff. Plans $19.95—boards & plans
$30.00—units completed $298.00—kits available—
details and order forms $3.00. SCRAMCO, 8688
Royal Drive, Noblesville, IN 46060.

THIS IS A BOLDFAGE EXPANDED AD. If you
like this format, requestit. Your costis $3.75
per word, plus 45% for the boldface and tint

background.

Govi. SURPLUS
ELECTRONIC
EQUIPMENT

CATALOG

New ITEMS . . . New BARGAINS!
FRE SEND TODAY FOR FREE COPY
OF CATALOG WS-85 AND
SUPPLEMENT e ADDRESS: DEPT RE

FAIR RADIO SALES
1016 E EUREKA - Bax 1105 - LIMA, OHIO « 45802

DO-IT-YOURSELF TV REPAIR

NEW!...Repair any TV...Easy. Anyone can do it.
gg:le. RESEARCH, Rt. 3, Box 601 BR, Colville, WA
14.

SCANNERS

JOIN 30,000 other scanner owners in the nation's
largest not-for-profit association of scanner owners.
Bi-monthly publication with tech tips, fascinating
true stories, news of new listening adventures. Plus
member benefit package including car rental dis-
counts, no-extra-cost insurance coverage, free
classified ad service, and more. Send just $9.75 for
10-month trial membership to: SCANNER ASSO-
CIATION OF NORTH AMERICA, 240-A Fencl
Lane, Hillside, IL 60162.

CABLE TV FILTERS

SUPER powered notch filters. Equivalent of cable

company “cylinders”. Eliminate undesirable si?—

nals. Any channel 2 through 8; 14(A) through 22(1).

(Please specify.) Send $20.00 each. Money back

guanntee. Quantity discounts, CATV, Box 17621,
lantation, FL 33318.

CABLE-TV

BONANZA!

ITEM
RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY)
LCC-58 WIRELESS CONVERTER
JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY)
SB ADD-ON UNIT
MINICODE (N-12)
M-35B (CH. 3 OUTPUT ONLY)
MINICODE (N-12) VARISYNC
MLD-1200-3 (CALL IF CH. 2 OUTPUT)
ZENITH SSAVI CABLE READY
INTERFERENCE FILTERS - CH. 3
JERROLD 400/450 REMOTE CONTROLLER
SPECIFY CHANNEL 2 or 3 OUTPUT

Output

Quantity Channel

SUBTOTAL
| : Shipping Add
Prices subject to S&ggpegr unit
change without notice. COD & Credit
Cards — Add 5%
TOTAL

PLEASE PRINT
Name
Address City

State Zip Phone Number ( Jas e =—=r =24
O Cashier's Check O Money Order O cob O Visa ] Mastercard
Accl # Exp. Date

Signature

FOR OUR RECORDS:

DECLARATION OF AUTHORIZED USE — |, the undersigned, do hereby declare under
penalty of perjury that the products purchased will only be used on cable TV systems with
proper authorization from local officials or cable company officials in accordance with all
applicable federal and state laws.

Dated: Signed:

Pacific Cable Company, Inc.
7325% RESEDA BLVD. « RESEDA, CA 91335
(818) 346-5071 < No Collect Calls  (818) 716-5140

IMPORTANT: WHEN CALLING FOR INFORMATION —
Please have the make and model # of the equipment used in your area. Thank You

G861 AVIN
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UNLOCK THE POWER
OF YOUR
TIMEX OR SINCLAIR
COMPUTER

We can help you realize your computer’s
potential without spending a fortune!

Ask about our Floppy Drive Interface

CALL or Write for free catalog to:

Research Service Labs
P D Box 19124 OKC, OK 73144
(R405) T45-9322

Phone hrs: 9-9 M, Th 9-5 Tu,M,F

MASTERCARD AND VISA are now accepted
for payment of your advertising. Simply
complete the form on the first page of the
Market Center and we will bill.

INVENTORS!

CAN you profit from your idea? Call us today regard-

ing the marketing of your invention, or write for your
free information package. Over a decade of service,
AMERICAN INVENTORS CORPORATION, 82
Broad Street, Dept. RE, Westfield, MA 01086, (41 3)
568-3753.(Not an answering service.) A fee based
marketing company, offices nationwide.

T MCGEE'S

SPEAKER & ELECTRONICS CATALOG

1001 BARGAINS IN SPEAKERS
Tel: 1 (816) 842 5092
1901 MCGEE STREET KANSAS CITY, MO. 64108

PRINTED CIRCUIT BOARDS

PRINTED circuit boards. 8" x 10" max. Send us your
positive, any size (please specify), thru component
side artwork, along with a certified check or money
order for $15.00 & $3.00 shipping, and we will send
you a fiberglass board, with your artwork, the same
day. Send us your hole specs, we'll drill it for free.
Double sided boards, $30.00. EJS LABORATORY,
11908 Detroit Ave., Cleveland, OH 44107, (216)
529-1611.

PRINTED circuit boards, double sided with plated
thfough holes or single sided. No set up charge.
CAUDILL INC., 205 East Westwood Ave., High-
point, NC 27262, (919) 884-0229.

THIS IS AN EXPANDED TYPE AD. Notice how
it stands out on this page. To get your ad set
in this type style mark your classified ad
order, “Expanded-type ad,” and calculate
your cost at $3.75 per word.

FCC LICENSE TRAINING

EPROM PROGRAMMING

EARN $600.00 + week! Get your “F.C.C. General
Radiotelephone License.” Electronics home study.
Fast, inexpensive! "Free" details. COMMAND,
D-168, Box 2223, San Francisco, CA 94126.

HOBBYISTS: EPROM's sold with your pl‘OgWr
ming installed. Listing provided. Fast service. Write
or call: ROMULUS MICROCONTROL, Box 8669,
Rockville, MD 20856, (301) 540-8863.

Your ad could be selling merchandise for
you in this space. The price is a
remarkable $250. To place your order, call
any Radio-Electronics salesman: Stan
Levitan (212) 777-6400, Marvin Green
(818) 986-2001, Ralph Berger (312)
446-1444,

FOR SALE

CABLE-TV Secrets—the outlaw publication the ca-

ble companies tried to ban. HBO, Movie Channel,

Showtime, descramblers, converters, etc. Sup-
liers listincluded. $8.95. CABLE FACTS, Box 711-
, Pataskala, OH 43062.

RESISTORS V:W&%=W5% 3 cents. 1% metalfilms,
precision custom wirewounds, $1.00 refundable to:
igGﬁDUSTHIES, 5834-B Swancreek, Toledo, OH

FREE catalog featuring scanner accessories, car-
rier/subcarrier detectors, voice scramblers, unusual
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA
30520,

THE Intelligence Library—Restricted technical in-
formation & books on electronic surveillance, sur-
veillance-device schematics, Iock-plcklng, in-
vestigation, weapons, identification docu-
ments, covert sciences, etc. The best selection
available. Free brochures. MENTOR, (Dept. Z),
135-53 No. Blvd., Flushing, NY 11354.

CABLE television, copy of Federal laws $10.00.
ROBERTS, P.O. Box 63/6025, Margate, FL 33063.

DIGITALKER Speech Synthesizer has 136 word
vocabulary. Interfaces with parallel port of your com-
puter. PCB and plans $12.00. JIM RHODES, INC.,
1025 Ransome Lane, Kingsport, TN 37660.

WHOLESALE F-59 cable connector $80.00/1000.
Free MATV catalog, S.A.S.E. (212) 897-0509,

D&WR, 68-12 110 Street, Flushing, NY 11375.

ICRO"

508 Central Ave.
Westfield, N.J. 07020
(201) 854-6008

MICROWAVE TV ANTENNA SYSTEMS

Freq 2.1 to 2.7 GHz . 34 db Gain +
e o COMPLETE SYSTEMS:

UHF-TV PREAMP 1
[as P!m“red] (As featured in Radio Electronics March/ || SiI- FOR AUTOMOTIVE OB AMY FLULD LEVEL
4 Ny s 1685 e
i This inexpensive antenna mounted pre- = TREAR TAPER s s
Bum mETBIEll 40 amp can add more than 25 dB of gain fo | bie sutren. s rostrron. i iio Todiics

your system. Lots of satisfied customers MOTION DETECTOR BOARDS-#2 EACH. ..

Rod Style
Parabolic 20"

$99.95

and repeat orders for this high quality kit,
which includes all component parts, PC
BD, Case, Power Supply and Balun §34.50 &
Assembled Vefsloﬂ 5?50 1,000 PC RESISTOR ASE'Ti30 VALUES) L/2w-83

HOTION _MT_‘CYW IC'SIULNZ23I213/%2, J0/%10
BLACK," PLASTIC PROJECT BOX FOR ABOVE-1.93
EXTENSIVE CONSTMUCTIOM ARTICLE FOR DET.®i

)
nish st lB s?g 95 70L00 VOLTAGE MEGULATORS. . 10/1.00
y A . ZZTuF 30V WONOL1THICS.. 2071 .00
£OILS FOR MADIO ELEC'S FED 84 TV PROJECT, A ROV NABT AL, . o font 13/1.00
GDMPUHENTS TOKO ®'S T-1,T-2, L=1112uHl & L-21.071uMi TRIM POTS-PIHER FTLIOV, HOR, 3/0°-HIX/(MATCH,
COMPLETE SET OF ALL 4 COILS......... 0,30 100 OMM, 1K, 10K, 25K, 30K, :
. [~ 0] MOTARY SWITCHIS POSITION, SA 123V) 3/1.00 CHiSTOres o
*f Down Converters il |t
v .th t | 334 95 BFE-83 ':‘“’:;"2‘ “J:-:g LMIBO I ULMIZBO ! .
" : T DISC CAPS .OOIWF....-.... : NOLEX PINS- 2 PIN/ST
e [either style) ! ,

PRECISION TRIM POTS-100 ol o nn-.lr..:n NS08
3, 10K, 20K, 30K, L 00K, 200K, 300K, 1N, . 3/1.93
A2 ITID.sionsnsnasnsnasinsannnnsan il

Lr.v MOUNTING LIPS /RENGS . S19/1.00

Power Supplies $24.95

(12 to 16V. DC+) sigur swoud mtnic imies e | bdoerte ahie
% L

LIFETIME LIMITED WARRANTY 0 16V, e B sevanes 373y [ AAMEE “alu_‘u:bnxmll_u_tﬁluxg:lfﬂ. a1 e

PARTS & LABOR Data Info (Plans] $ 9.95 SRS TRt | | Tl U L Ui

COMTINUITY L THAMS.TEST |LEAKAGE, nFE, D100 s iy W

cﬂLL DH WRITE FUH FUSE (DIODE PROTECTED, W/TEST LEADS. 19.%3 it et e

AUTO DUSLEN SLARNITS-30)-INC BIREN, TINY 2SC1172BITOSHIBA- HORIZ. DUTPUTI.... 1.93

“Ev CHALW TRANBRITTER W/DI1G RADIO CONTROL
PROTECTS DOORS, HOOD, TAUMS,CB,ETC.. 117.%3
IMIZITAIPLASTIC, PC LEADS L/471.. 20/1.00
ENRLAIPRINE, T & Bi.. . .iaeeeens 40/1.00
AW2 SOLBEMLESS BREADBRD-840 TIE PT5. .93
N3 g = 1380 TIE PTS ON

ALUMINUR BKG PLATE w/RINDING POSTS. 14.93
TW1T VOLTADE REGULATOR (PRIMEI-TO-220 .3%
T WOLTAGE REGULATOR (PRIME! - 3w

B KITS. PARTS. OR MORE
| INFORMATION
Shipping & Handling Add $500

We Repalr Most Types Down
Converters & Power Supplies

Phillips-Tech
Electronics

P.0. Box 34772
Phoanix, AZ 85087
(602) 947-7700
Special Quantity Pricing
Dealers Wanted

3.979545mH: COLOM BURST CRYSTAL..
2732 EPROME B
TRANSFORMERS - &.3V 1
ABIUSTANLE COLL .Ce®
ADIUSTABLE COIL “-42un
TIANG L TTANG WIME. .. ..i.-ee =
CHIP CAFS- SET OF 4.2 EACH Z.7L3.
IENER DIODES- 13V IW, GLASS.
BMC *T* CONNECTOR {AMPHENDL UG

TEOY VOLTAGE REGULATOR (PRImEL) ” »3¥, MINIATURE GEAR SOTOR | AURDSAT .
903 VOLTAGE REGULATOR (PRIMEI E 3% 5, 400uF 23V LYTIC (COMPUTER oanu.
B4 VOLTAGE WEGULATOR |PRIWE! .3 T F SO RONOL L THIC ‘Y

FARPED THAMSFORMER(7A|,7.3,%,19, 10v-00,93
WALL PLUG TRANSFORMER- 24V 323MA. ..
4la4 DiNAMIC RAMINEC B4 DATE COD
IDEAL FOR IBM PC°S & CLOMESI130ns). .
1. DM ERYBTALE, o oaivasrrsrsrsssnny 1
JUMBC WED LED"S-DIFFUSED LENS, PRIWE (TI)
40 COSWETIC REJECTS. ALL 100%
100/m.00, |,000037.30.

LMI3IY (PRIME
IO M AMTS-1NDOOR POLE WT,0uTDOOR MT
98 [WDOON WALL (SPEC. | INC WRDWR,RG39 ¥.93
JOLTAGE WEQULATORS(TO-220)-RAY BE POS/MEG
08 AD], UNMARMED, ¥OU TEST IHOREY) 10/1.00

MICRO-CONTROLLER BOARD
(Kit/$119.50)

B FIN IC BOCKETE. .oy ificocnrannans
4746 33V MABIAL (NICHICOMI e
TE-AS INST/R9P4A K - iMCIDATA FOR
FIME WADE WHEN EACH WEY DEPRESSED... 4.93
LOCH MODULE- CAYSTAL COMTROLLED, GREEM

Terms: MICRO-MART accepts Visa. MC and teleph CoDs order $10.00 pp
U.S orders. $2.00. Canada and other countries 53 50 (inciudes ins] Shipping rate adjusted where
applicable. NJ residents add 6% sales tax

(201) 654-6008

RADIO-ELECTRONICS

MICRO-MART e 508 CENTRAL AVE., WESTFIELD, NJ 07090 e

4 CIRCLE 116 ON FREE INFORMATION CARD

—
n

_ CIRCLE 270 ON FREE INFORMATION CARD



WE HAVE WHAT YOU NEED AT
THE PRICES YOU WANT!

CALL TOLL FREE

1-800-543-4330

(IN OHIO. 1-800-762-4315)

ELECTRONICS

TENMAR ®
DROP PROOF
DIGITAL
MULTIMETER

® DC input impedance 10M ohm
m Shock-mounted LCD display
protection B Auto

RN Tty Bl ee o
m
specifications see MCM catalog

or more
#9, page 124
#7207 $2995
(2-up)

'33 -80 each

&

TENMARY
32 DIGIT LDC

TENMAR®
15 MHz DUAL TRACE
BATTERY OPERATED

OSCILLOSCOPE
@ Two High Quality 10:1 Probes

_ Included ®m Backed

provide 2 hours of continuous oporlﬂorl
source. @ For s m nt
#4 of Catalog #9.

#72-335 $5 4995

MULTIMETER
B DC input i
l Dlodo and

Overload protect
I)ohﬂty | Backed by our 2-year
imited warranty ® For more
spoclﬁcltlons see MCM catalog
#9, page 118

#72-050 $3ﬁﬂ

TENMAR ©
35 MHZ DUAL TRACE
OSCILLOSCOPE

’?h Quality 10:1 probes included
l Backed by our 2-year limited warranty
| For specmcations see MCM catalog
#9, page 118

#72-330 S%gm

$39.80 (19
TENMAR®
DIGITAL
CAPACITANCE
METER

B Measures capacitors from 0.1pF
to 1999mFd B Accuracy 0.5%
typical B Fuse protected

® Checks capacitors in and out
of circuit @ Backed by our 2-year
limited warranty @ For more
specifications see MCM catalog

#9, pnge118
54[2 -up)

TENMAR ®
20 MHZ DUAL TRACE
OSCILLOSCOPE

H Two H a?h Quality 10:1 probes included
B Backed by our 2-year limited warranty
H For specifications see MCM catalog
#9, page 118

z . I #72-320 $38995

PORT SWITCHES

We Also Have...afull line of test equipment,
computer accessories, telephone accessories,
speakers, television parts, flybacks, yokes, switches,
fuses, lamps, capacitors, resistors, cartridges, styli,
wire, CATV equipment, and man
items AT THE LOWEST PRICES AROUND!

#72-040
$59.80 cacn
Eliminates the need to plug and unplug cables when
you need to use a different RT. Enables
you to easily access one ntor trom different
computers; or access multi inters from one
;l:;:lmpmnr with the turn of a m ich. Two different
s:

25 pin RS232 female ty, ;I:.»’e C‘.onmciuploa!
peripherals to a single 'O po

36 pin Centronics type: conntcl up to 2 printers or
modems to a single port. All 36 conductors are
switched pin for pin.

(no mixed quantities)

$74.80 (13

%9 (4-up)

#83-610

36-pin
Centronics type

under $10.

* $20 minimum ch
* Orders shipped Ui
= Most orders shippad within 24 hours.

card order.
C.0.0.

more. Over 5,000 10:00 am 10 3 pm. EST.

handling.

= Should shipping & handling charges exceed $2.50,

{he balance due will be sent C.O.D.

CIRCLE 87 ON FREE INFORMATION CARD

= $10 minimum order. $1.00 charge for orders

= Sales office open 8:30 am to 6:00 pm. Saturdays
= For prepaid orders add $2.50 for shipping and

BE SURE TO CALL
FOR YOUR FREE
132
PAGE

CATALOG! &
OVER

5| 9,000

ITEMS!

MCcmM
ELECTRONICS
B58 East Congress Park Drive
Centerville, Ohio 45459
513-434-0031

SOURCE NO. RE-9
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Radio fhaek Parts Plaee

The Store for Builders. Over 1000 items in Stock!

Power Transformers Replacement a 4000-Series
Type Volts [ Current | Cat. No. | Each Type Cat. No. | Each With Pin-Out and Specs
Miniature 6.3 [300 mA | 273-1384 | 2.59 2N1305 PNP | 276-2007 | 1.19
Miniature | 12.6 | 300 mA | 273-1385 | 2.79 MPS2222A NPN | 2762000 | .79 Type Catiho. Eadh
Miniature | 25.2 | 300 mA | 273-1386 | 3.49 PN2484 NPN | 2762010 | .89 4001 276-2401 99
Miniature 12.6 CT | 450 mA | 273-1365 | 3.59 MPS3904 NPN | 276-2016 .69 4011 276-2411 .99
Miniature 25.2 CT | 450 mA | 273-1366 | 3.99 TIP31 NPN | 276-2017 .99 4013 276-2413 1.19
Standard 6.3 1.2 A| 273-1351 | 3.99 TIP3055 NPN | 276-2020 | 1.59 m; %;ggﬂ; }“1‘3
Standard 126CT| 1.2A| 2731352 | 4.99 MPS2907 PNP | 276-2023 .79 4066 576-2466 119
Standard 25.2 1.2 A| 273-1353 | 5.99 MJE34 PNP | 276-2027 | 1.49
pomIpaT SoAmen e | B, RN R R
eavy-Duty | 25. ; ’ . fesi
Heavy-Duty [18.0CT| 2.0A| 273-1515 | 6.9 TIP120 NPN | 276-2068 | 1.29 TTL Digital ICs
= 2N3055 NPN | 276-2041 | 1.99 With Pin-Out and Specs
CT =Center Tap MJ2955 PNP | 2762043 | 2.19 P
2N4401 NPN | 276-2058 | .59 T Cat. No.
Va-Watt, 5% Resistors MPSA42 NPN | 2762061 | .69 ?:z 2?: - 83 - Ech;
gl 2N3819 N-FET | 2762035 | .99 7404 276-1802 99
Pkg. of 5 39¢ S MPF102 MEET: | 12ro.2062, || .99 7408 276-1822 1.29
IRF511 V-FET | 276-2072 | 2.59 7447 576-1805 159
Ohms | Cat No. Ohms | Cat. No. IRFD1Z3 V}fgg 2762073 | 1.49 7490 276-1808 1.09
10 271-1301 10k 271-1335 2501308 278-2055 8] I 7. 95
B Operational Amplifi
1 - =
220 2711313 27k 271-1340 Semiconductor peration mpliriers
3:;:§ %};]E:g ‘é.a?E g;:;;% Reference Guide Type Cat. No. | Each
1-131 71-1345 :
1k 2711321 | | 100k 271-1347 349 ‘I‘,:;g‘ o [S'Sgl:l) g;gggg gg
18k | 271-1324 | [ 220k 271-1350 LM324 (Quad) |276-1711 | 1.29
2.2k 271-1325 470Kk 271-1354 1985 Edition. Exclusive TLO82 (Dual' 276-1715 | 1.89
3.3k 271-1328 1imeg | 271-1356 substitution section lists =
47k | 271-1330 10meg | 271-1365 over 80,000 semiconduc- LM339 Quad) |276-1712 | 1.49
6.8k | 271-1333 tor types and their low- TLC271 (Single) |276-1748 | 1.59
costy Radlo: Shadk TLC272 Dual) |276-1749 | 2.19
equivalents. Plus data on Archer® ICs, SCRs, TLC274 (Quad) | 276-1750 | 2.99

Axial-Lead Electrolytic

LEDs diodes and more. Over 200 pages.
7B 008 . 3.49

Capacitors
m Factory-Fresh J—)
m Highest Quality et ¥ ]
HF WVDC| Cat. No. Each
47 35 272-1012 .49
10 as 272-1013 59
22 35 272-1014 69
47 35 272-1015 B9
100 35 272-1016 .79
220 35 272-1017 B89
470 35 272-1018 .99
1000 35 272-1019 1.59
2200 35 272-1020 2.49
4700 35 272-1022 3.59
MOV Transient
Protectors

Protect computers and sensitive
electronics from damaging
power-line “spikes".

Power Diss. | Cat. No. | Each
600 mW 276-570 1.59
1 watt 276-568 1.69

Heavy-Duty Relays

4
10 Amps at 5 9
125 VAC Each

DPDT. For plug-in use or solder-
ing. Size: 15/ax 1 x 3/a"

Coil Cat. No. |*

12 VDG, 160-Ohm |275-218
120 VAC, 4500-Ohm |275-217

Socket for Above. 275-220 ... 1.49

Contacts Rated

NEW! 9%

This new book helps you take
advantage of the time-saving
features of VisiCalc. Over
150 illustrations show the
VisiCalc screen at every
step. You'll learn the pro-
gram's commands, how to
set up a spreadsheet, and
how to use VisiCalc's powerful recalculation fea-
tures to get instant answers to "what if" ques-

SP0O256-AL2 Voice Syn-
thesizer IC. Uses a program
stored in its built-in 18K
ROM to synthesize natural
sounding speech. Easy to in-

terface with most comput-
ers. 28-pin DIP with detailed data. Requires extsmal
components, not incl. 276-1784 ............. 12

16K Dynamic RAM 8-Pack
SPECIAL PURCHASE!

Pkg. of 8 /95 w

4116. Highest quality and factory-fresh. 250 ns
access. Why %mble with (and wait for) mail-
order RAMs? Upgrade your computer now at

Continuity Tester Chassis

Circuit continuity produces
a warbling tone. Possible
uses: doorbell, security
alarm, moisture sensor,
capacitor/diode checker
and more. Great experi-
menter’s item at a bargain
price! 9V battery extra.

277-1014 .......... 1.95

Computer
Keyboard
With Schematic

Made for Tl 99/4 computer. Very high quality
unencoded QWERTY board has 48 full-stroke
keys, 15-pin connector. Hurry!

L E G B B B P i P 2.95

tions. 249 pages. 62-2315 ... .......... 9.95 huge savings! 276-2503 ............. B/7.95
7 )
Fold-Up Autoranging LCD
SPECIAL PURCHASE! b Autoranging LCD

7995

Qur Best!
The DVM
That “Thinks”

You choose the function and it selects the
correct range and polarity for you. Features
a jumbo 1/18” display. “Beep"” continuity
function and diode/semiconductor junction
test. Handy pushbutton ohms zero adjust.
Automatic power-off conserves batteries.
With leads, manual. Batteries extra.

e L R S S B RO RS ORI ARATA 995)

Over 1000 items in stock: Blndlngsposts Books, Breadboards, Buzzers, Capacitors, Chokes, Clips,
Jacks, Knobs, Lamps, Multitesters, P

Connectors, Fuses, Hardware, |

ers, Relays, Resistors, Switchss Tools. Tranaformers,

CIRCLE 78 ON FREE INFORMATION CARD

E-o.urds, Plugs, Rectifi-
ransistors, Wire, Zener Diodes, and more!

Radie Sfhaek

A DIVISION OF TANDY CORPORATION
Prices apply at participating Radio Shack stores and dealers

G861 AVYIN

1
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COMPUTER
PRODUCTS,
Inc.

APPLE ACCESSORIES

80 Column Apple II+ ... 149.95
80 Column Apple IIE ... 129.95

Z80 Apple I+ ............ 89.00
Z80 Apple IIE ... ... 89.00
18K Card ...... ... 39.95
Cooling Fan ... 38.95
Power Supply . ... 74.95
Joystick .......... ... 29.95
RF Modulator ............. 13.95
Disk Drive .......ccovunns 199.00
Controller Card ........... 59.95
Paddles .......rcuchrecncenss 7.95

FALIU-ELEL | UNILD

L]
(==

Reg. Power Supply
Model 4A/PS (99/4)
3 DC Outputs:

12V @ .4A, +5V @ 1.1A
—5V @ .2A Highly Filtered

6.95

EXPANSION KIT

4164 150ns
9 for $29.97

ORDER TOLL FREE

(800)
038-8800

(CALIFORNIA RESIDENTS)

(800)
848-8008

VISA MasterCard

Telex: 756440

VISIT OUR RETAIL STORE
2100 De La Cruz Bivd
Santa Clara. CA 9505

(408) 988-0i

CIRCLE 110 ON FREE INFORMATION CARD

B MODIFICATION

in frequency expanders, speech processors, FM
converters, PLL & slider tricks, how-to books,
plans, kits. Expert mail-in repairs & conversions.
16-page catalog $2.

CBC INTERNATIONAL, P.O. BOX 31500RE,
PHOENIX, AZ 85046 (602) 996-8700

Increase channels, range, privacy! We specialize

THE BEST PLACE to BUY, SELL or
TRADE NEW and USED EQUIPMENT
NUTS & VOLTS MAGAZINE
BOX 1111-E = PLACENTIA, CA 92670
(714) 632-7721

Join Th ds of Readers Mati
Every Month
ONE YEAR U.S. SUBSCRIPTIONS
$10.00 - 3rd Class * §15.00 - Ist Class

@B 52500 - Litetime - 3rd Class i

"NUTS & VOLTS

CABLE CONVERTERS & DESCRAMBLERS
HAMLIN OAK JERROLD
SCIENTIFIC SYLVANIA ZENITH

ALL TYPES OF CABLE TV EQUIPMENT
MICROWAVE ANTENNAS & ACCESSORIES
— FREE ILLUSTRATED BROCHURE —

— CALL OR WRITE —
H.M.A. SALES
221 E. CAMELBACK =
PHOENIX, AZ B5012

(602) 993-0398

TUBES $2.49. Large inventory including rare types.
EEA'?SB-E' brings lists. ADNF, 6690 7 Mile, S. Lyon, Ml
178.

CABLE-TV, converters, & VCR's. Unlock the mys-
tery of recording one channel while watching an-
other. $4.95/diagrams instructions: ADDITIONAL
OUTLET CORP, 1041 W. Commercial Blvd., Ft.
Lauderdale, FL 33309.

EPROM programming, low rates. Details:
RICHARD ASHLAW, Rt. 1, Box 163, St. Regis Fls,
NY 12980.

PC-2 & Sharp PC-1500 owners: floppy disk emu-
lator for your cassette files. A/MP, Box 78533, L.A.,
CA 900186.

SCIENTIFIC Atlanta new descrambler for 8500 se-
ries boxes. Recieve all channels, send $2.00.
A.T.S., Box 316, Auburn, MA 01501, (617) 832-2339.

NEW...Convert any portable television into a giant
five foot picture screen. Guaranteed. Only $24.50.
QUEEN ENTERPRISES, P.O. Box 159, Toronto,
Ontario M6M 4Z2.

TELEVISION-circuit panels, tuners, transformers,
tubes, speakers. Free list. Quality used electronics
parts. Low low prices. RANDYS RADIO, Rt. 1, Ar-
cadia, |A 51430.

CIRCUIT boards; best rates, prototype-production.
RYLE ENG., 15466 Los Gatos Blvd. No. 108-191,
Los Gatos, CA 95030. (408) 736-0800.

FISH-caller, solid state, call and gather any kind of
fish: sea and river. Working set - $45.00 postpaid or
$5.00, plans and information. JOHDIC TAKANO,
P.O. Box SM 160, Manila, Philippines 2806.

COLOR monitor RGB 14" distributor closeout oriﬁﬂi-
nally sold for $599.00 now $169.00 delivered, IBM-
PC and Apple Ill campatible with mod. card and
cable additional $29.95. Brochure on request. UDO
CORPORATION, 282 Main Street, Salem N.H.
03079.

BURGLAR alarm warning stickers deter burglars
and vandalism. Bri?ht red slating warning alarm
ﬁ;stem electronically protected. 5(five) for $3.00,

IGH TECH INSTALLATIONS, 442 Adams Street,
Freeland, PA 18224.

TUBES, hard-to-find. Send self-addressed stamp-
ed envelope for list. AUDIO VIDEO STOP, 7477
Village Parkway, Dublin, CA 94568.

CABLE and Subscription-TV secret manual. Build

your own descramblers, converters—HBO, Show-

time, Movie Channel, UHF, |atest theory, schemat-

ics, instructions, suppliers. Send $8.95 to

g&Bi.ETRONICS, Box 30502R, Bethesda, MD
14.

CABLE-TV products. Jerrold, Hamlin, and Oak
converters. Send $3.00 for information. ADDI-
TIONAL OUTLET CORP., 1041 W. Commercial
Blvd., Ft. Lauderdale, FL 33309.

FREE IC when you order our catalog for $1.00, to
the first 1,000 requests. Check these prices: 74LS
164 - 50 cents, 7400 - 13 cents, 74LS 145 - 48 cents,
7408 -14 cents, 7415 - 45 cents, 74LS 279 - 16
cents, 7447 - 23 cents, CD40105BE -$1.00 +
posta%e & handling. Limited quantities. All IC's are
new. COMPUTER REPAIRS, 246 W. Garfield,
Freeport, IL 61032.

BELDEN RG6/U coaxial cable, #9058. This is the
best, Duobond lI/Braid/Duobond Plus. Normally
available in 1000 ft. rolls only. Three incredible
shields. Foil over foam core ?ives 100% shield-
ing. 77% aluminum braid. Foil wrapped over the
two inner shields (Dubond Plus). 100 ft. $24.00,
200 ft. or more 10% discount. Crimp Connectors
for RG6/U cable with attached 12 " crimp ring,
gwith purchase of cable only). 10 for $3.00, 50 for

9.00, 100 for $15.00, check or money order.
Postﬁald. (609) 877-7480. DANIELSON ELEC-
TRONICS, 6 Garnet Lane, Willingboro, NJ 08046.

TECHNICA 140/channel cable converter fully re-
mote sound and video unit only $149.00. Jerrold
LCC 58 converter only $79.00, Jerrold DRZ 450
converter 90/channel auto tuning only $89.00. All
units carry full manufacturers warranty, specials
while they last. For catalogue send $3.00. Thanks.
REL‘JCOKT ELECTRONICS, P.O. Box 28504, Ja-
maica, NY 11428, (718) 459-5088.

FREE catalog. Electronic electrical parts, tools,

controls, switches, relays, tech books, manuals. JS

ngiISTIANSON INC., 120 Oser Ave., Hauppauge,
11788.

CANADIANS. Pay-TV and Satellite Descrambling
Manual. Technical. Covers all areas. Complete with
schematics and sources. 54 pages $11.95. SHO-
JIKI ELECTRONICS CORP. 1327 Niagara St.,
Niagara Falls, NY 14303. COD's call (716) 282-1001.

AMERICAN
LUNG
ASSOCIATION

The Christmas Seal People ®

®

Space contributed by the publisher as a public service




WE HAVE QUALITY PARTS. DISCOUNT PRICES AND FAST SHIPPING!

TRANSFORMERS LINECORDS | MIKE CONNECTOR| 7 CONDUCTOR REVERBERATION UNIT

— == RIBBON CABLE
,'.f,?..","f.'. TWO WIRE @) (‘_‘Ef%@ = $7.50 EACH

6' 18ga TWO WIRE .
5 CONDUCTOR IN-LINE PLUG 7
3 FOR §1.00 ACCUTRONICS COIL SPRING TYPE UNITS. USED IN
AND CHASSIS MOUNT JACK :
5.6 VOLTS @ 750 MA ¥ TWIST LOGK STYLE. SAMEAS ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY
6 VOLTS @ 150 MA ' THREE WIRE T SOUND EFFECTS. INPUT IMPEDANCE 8 OHMS, OUTPUT

12 VCT @ 200 MA ; 8 FOOT 18ga THREE WIRE ﬁ'ﬂc&cﬂ?mm IMPEDANCE 2250 OHMS. 4'/:" x 16V4" x 1%/1"

18 V. @ 650 MA $2.00 EACH

18 vuu's @ 1AMP - SPECTRA-STRIP RED MARKER SOU ND AND V| DEO MODULATOR

dyomsesw x| MULTISWITCHES | METER ) S elieor | (A== FOR T.I. COMPUTER
3 STATION SR i 2K 10 TURN M1 | T # UMI381-1. DESIGNED FOR USE
o RoTERLOoKMe | winuwror [ A

TRANSFORMER 3-2PDT SWITCHES. ) I SPECTROL | ] CHANNEL 3 OR 4 SELECTION SWITCH.

EACH OPERATES AMOD 5347161 OPERATES ON 12 VDC. HOOK UP DIAGRAM

ALL ARE 115 VAC X INDEPENDENTLY, ™ $4.50 EACH $5.00 EACH INCLUDED. $10.00 EACH

RN, 7% B SUBDMT'{,‘,!‘ETURE ROTARY SWITCH KEY ASSEMBLY FOR

$1.75 EACH CONNECTOR 1POLE ] T.I. COMPUTER

4VDC @70 MA $2.00 e\ N 6 POSITION s B
£ 5 STATION e i B} = NEW TEXAS INSTRUMENTS
9VAC @1AMP 53.00 INTERLOCKING 1% DIA x %7 HIGH | : ;. KEYBOARD. UNENCODED.

" . : 48 S.P.S.T. MECHANICAL
12.5 VAC@ 265 MA 52.50 o STRl — R SWITCHES. TERMINATES
17 VAC @500 MA $4.00 ' SOLDER TYPE SUB-MINIATURE 10for $6.00 NSy ' = TO 15 PIN CONNECTOR.
3-2PDT AND CONNECTORS USED FOR - SOLID METAL FRAME 47X 9
24 VAC @ 250 MA $3.00 2-6PDT W h COMPUTER HOOK UPS, PUSH BUT‘I’ON
SWITCHES ON FULLY DB-15 PLUG $2.75 POWER SWITCH EDG
INTERLOCKING ASSEMBLY. DB-15S0CKET  $4.00
SPRING LEVER 2%* BETWEEN DB-15 HOO| $1.50 120V INDICATOR
TERMINALS MOUNTING CENTERS. : gg;g 50y
$2.50 EACH 5 i 1y 1 e
b ECDOLOR 0 DB-25 HooD 3125 NEON INDICATOR
TERMINALS @@ 5 5 STATION “PARALLEL" ALL ARE 156" SPACING el

$6.50 EACH 2 FOR $11.00

I 120 V 1/3 W. MOUNTS IN
NON-INTERLOCKING PRINTER Eggggﬂmpbgszcwgn SWITCH 10 PIN EDGE 5/1 S;HOL;E:EQ LENS.
SAME AS ABOVE, EXCEPT CONN ECTOR o CONNECTOR 5¢

GREAT FOR SPEAKER EN’CLOSURES 10 FOR $7.00
OR POWER SUPPLIES E“’:’L%‘:&'&’ES: ENATES SoLocn sTvLe TRW #50-10-A20  $2.00 EACH 100 FOR $65.00

1 FiNMALE SWITCHES
$1.00 EACH 10 FOR $9.00 $2.50 EACH e USED oN MRS BT on 4 22/44 TIN GEL CELL

= DATA CABLES. P.C. STYLE: NO MOUNTING EARS,
Tl SWITCHI NG POWER SUPPLY . .50 EACH £ S.P.S.T. MOMENTARY $1.50 EACH 10 FOR $14.00 BATTERY
Ti % 1053214:2 g e NDfIMALL* OPEN =
COMPACT, WELL-REGULATED SWITCHING . /4" BUSHING 22/44 GOLD
POWER SUPPLY DESIGNED TO POWER TEXAS (s S ABIVE. 35¢ EACH PC. STYLE $2.00 EACH
INSTRUMENTS COMPUTER EQUIPMENT.  <§% Yo' (12 10 FOR $3.25 10 FOR $18.00
INPUT:  14VAC-25. VAC AT 1A = [F= | 100 FOR $30.00
OUTPUT:  +12VDC AT 350MA ! & B——-" melireston 28/56 GOLD T T T
+ 5VDC AT 1.2A T | SPECIFY COLOR: 28/56 GOLD PLATED curmcrs e
— SVDC AT 200MA N : RED, BLACK, WHITE, .156 CONTACT SPACIN 4" X113/16" X 2 /B
SIZE: 4%7 x 4% x 1% $5.00 EACH 7 YELLOW $2.50 EACH 10 FoR $22.00 $15.00 EACH

FREE! a2y SEND FOR s TALOG @ =i FREE!

13.8 VOLT REGULATED RELAYS ' COMPUTER == SLIDE 4 POTS L.E.D'S

POWER SUPPLY STANDARD JUMBO
” SOLID STATE RELAY GRADE DIEELSBED
THESE ARE SOLID STATE FULLY REGULATED it | veimemann eectric 2_13"'3 linear tape RED 0 FOR $1.50
Vi r
13.8 VDC POWER SUPPLIES. ALL FEATURE Uiy, e e CAPACITORS S5/~ TRAVEL 75¢ EACH | GREEN 10 FOR $2.00
100% SOLID STATE CONSTRUCTION, FUSE ¢ } CONTROL: 3.32v0C. (] = YELLOW 10 FOR §2.00
PROTECTION, L.E.D. POWER INDICATOR. LOAD: J4OVAC & AMPS 500K linear taper FLASHER LED
2 AMP CONSTANT, 4 AMP SURGE.  Mirfpisesy v SEEZRLAMHIGH i 34 TRAVEL 7S¢ EACH 5 voALrgEERknon
ULUSTED. $18.00 EACH | $5.00 EACH 10 FOR $45.00 : :

DUAL 100K audio taper| X% RED JuMBO sizE
MINIATURE 3,600 mfd. 40 VDC a1/2" LONG $1.00 EACH

DC CONVERTER 1N4148 6 VDC RELAY 19/B7DIA. 3/4°HIGH  $1.00 | 5 1/2- TRAVEL. §1.50 EACH BI POLAR LED
SPECIAL SUPEA SMALL || 6,400 mfd. 60 VDC CRYSTALS 2 FOR $1.70

SPDT RELAY; | 13/8°DIA. = 4 1/4° ]
45" SPACING P.C. LEADS GOLD COBALT TSI £ 2 CASE STYLE HC33/u LED HOLDERS
1000 FOR $10.00 CONTACTS. 31,000 mfd. 15 VDC COLORBURST | TWO PIECE HOLDER &=
10,000 FOR $585.00 RATED 1 AMP AT 30 VDC: | 13/4"DIA. »4"HIGH  $2.50 ] 2MHZ 3579.545 KC FOR JUMBO LED
HIGHLY SENSITIVE, TTL $3.50 EACH | $1.00 EACH 10 FOR 65¢ 200 FOR $10.00

DESIGNED TO PROVIDE A KEY ASSEMBLY DIRECT DRIVE POSSIBLE. | 75 600 mfd, 15 VDC CLEAR CL|P|_|TE

OPERATES FROM 43 TO || 72 1
Ak BATTERT R PRy 5 KEY & V., COIL RES. 220 OHM. | Z DA *4%/&HIGH  $3.50 METAL OXIDE

I ) J MAKE LED A FANCY
OF3.5T06.25 V. 3 ZEEmE, H% e W 185,000 mid, 6 VDC VARISTOR %; INDICATOR, CLEAR
g AROMAT # RSD-6V $1.50 | G.£ # va2zar2

21167 %11/16°X $1.50 21/2°DIA. = 4 1/2° HIGH
1 11/16° HIGH. EACH CONTAINS 5 SINGLE-POLE $1.50 EACH 10 FOR $1350 50 VOLTS, NOMINAL D.C. 312
» SPEAKER

NORMALLY OPEN SWITCHES. VOLTAGE. 5/8" DIAMETER.
TRANSISTORS MEASURES 3 /4" LONG 13VDC RECAY) | 2270 BT Aol e s 2FOR $1.50
ronw | AAemme CONTACT: SPNC. MINIATURE TOGGLE SWITCHES _. s
aFonsioo | y e ALL ARE RATED 5 AMPS @ 125 VAC 4 PULL RANGE

ENERGIZE COIL TO
4 FOR $1.00 q S.P.D.T. S.P.D.T. SPEAKER.
3FOR$1.00 CONTAINS 6 SINGLE-POLE OFEN CONTAGE S.P.D.T. {on-on) (on-off-on g LDy 80z MAGNET

COIL: 13 VDC 850 OHMS (on-on) 4" DIAGONAL
3FORSIg0 [riOnMALLY OPEN SWITCHES. | speciaL PRICE $1.00 EACH | e stvie, S0"0ER LUG SOLDER LUG MOUNTING CENTERS
MEASURES 4 1/4" LONG noN-THREADED ], iy TEAMINALS 250
4 PDT RELAY BUSHING 4 £1.00 EACH fa ok E‘zlg“f)o

POWER SUPPLY W/PRE-AMP mecn Wil iorosse loFoRsace

P.C. LUGS,

WILL SUPPLY APPROX. 18 vDC AND J _ 120 volt a.c. cail (on-off-on)
BOOST SIGNAL LEVEL. Sseit Sl Volage BUSHING TERAMINALS
$4.50 EACH SOCKETE FOR RELAY. U9 sach 10 FOR §7.00 100 FOR $80.00 100 FOR $180.00 : 10 FOR $9.00
ALASKA, HAWAII SECOND 805 S. VERMONT AVE. P.O.BOX 20406 LOS ANGELES, CA 90006 INCLUDE SUFFICIENT

THIS SUPPLY WAS USED TO POWER | * 3 amP contacts SOLID STATE
D.P.D.T.
(on-on) ' BUZER
= Used but fully tested Eg STAR #SMB-06L
geny 6 VDC.
e LARGE QUANTITIES AVAILABLE| © ; 3300 EACH LI KON '
TOLL FREE ORDERS ONLY QUANTITIES LIMITED
1.800-826-5432 MINIMUM ORDER $10.00 S
(ORDER ONLY) ® USA: 5300 SHIPPING e
OR INFORMATION Oc" ON \i'L"l'pr',"’;t_" A 1 Gt.
(213) 3808000 - 6228 SEPULVEDA BLVD. VAN NUYS, CA 91411 c 5 61/

5 5.P.D.T.
AN 8 TRACK/CASSETTE UNIT. T [| * 24 volt d.c.or l "'"ﬁ BED T, (on-on)
INCLUDES A SMALL PRE-AMP TO | 5170 EAcH ; e B A
10 FOR $9.000 1/ 10 FOR $1.00 U $1.00 EACH
(IN CALIFORNIA: 1-800-258-6666) FOREIGN ORDERS
NO C.0.D.!
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J ELECTRONICS

Commodore” Accessories Proquem 1200 and Opti Apple* Accessories

Intelligent 300/1200 Baud [;5_’*" b ?;PLE;"
2 irec ug-in
RS232 Adapter Telephone Modem with _ Compatible Disk Drive
for VIC-20 and Real Time Clock/Calendar and Controller Card
Commodore 64 The ProModem™ is a Bell 2124 (30071200 baud) intelli- The ADD-514 Disk Drive uses
gent stand-alone modem - Full featured expandable Shugart SA390 mechanics — 143K
The JEZIZCM alk tion of standard serial RS232 modem - Standard features include Auto Answer and formatted storage - 35 lracks

« Compatible with Apple Control-

Auto Dial, Help C
ler & ACC-1 Controller - The drive
Dialing. Touch Tone™ and Pulse Dialing & More - Hayes comes complete with connector and cable — just plug

command set compatible plus an additional extended | into your disk controller card - Size: 6L x 3%W x

printers, modems, etc. to your VIC-20 and C-64. A 4-pole
switch allows the inversion ol'lhlﬂmtml lines. Com-
plete and i

- Plugs into User Port - Provides Standard RS232 signal 3st: Shown Ic display option. | - 8-9/16°D - Weight: 412 [ba.
levels + Uses 6 signals (Transmit, Receive, Clear to Send, = Price | ADD-514 (Disk Drive).... .. cen.s $169.95
Request to Send, Data Terminal Ready, Data Set Ready). | PM1200 RS-232 Stand Alone Unit. ... .oonviciiinnnnnin, $349.95 | Acc-1 (Controller Card). .. ...... $ 49.95
JE232CM $39.95 PM1200A Apple Il I+ and /e Internal Unit.......
"""""""" =2 | R, MRS cebnan L gt More Apole Compatible Add-One
omp. Int. Unit w/ProCom 2 A e WY
VOICE SYNTHESIZER MACPAC  MAcinSh PAGKAGE, .-« -« - wssssorsss s [ e e e
R APPLE AND COMMODORE? (Includes P""’ZO" Cable, & ProCom Software) f&;gs (Numeric/Aux. Keypad for lll. - . - + - » :ssgg
’ £ {Kayboard w/keypad for & l1+). .« o v o
OPTIONS FOR pI‘OMOdEI'I'I 1200 MON-12G (12" Green Monitor wiswwel siand). . . . $99. 95
{ProCom Communication Software).............ou.. $79.95 | JEBB4 {80 Col +B4K RAMfor el oo v vvuas $99.
FPlease specify Operating System, ADD-12 (5% Hall-Height Disk Drivel. « « « «« + 3179.95
mggﬁl( Egoiions :ro:eawﬂi Crootiot e s $79.95 | —
ptions Processor Memory — e ADDITIONAL APPLE™
PMO-32K (Options Processor Memory — 32K). . .
PMO-64K (Options Processor Memory — 64K). . . ADD-ONS AVAILABLE
PM-ALP [Alphanumeric Display). - . ..ot iiiiiiiiiaan ARC-16K 16K RAM Card for Apple 18 114) - . . . .$39.95

PM-Special (Includes Options Processor, 64K Memory AEB-2  (EFROMB for Apple I, 11+ & be) . .$69.95
JES20AP s and Alphanumeric DIsplay)s s s s s sasssss $189.95 Alowa Capy of siandard EFROMS
JE520CM

2708, 2716, 2732, 2764
ASSC-P (Super Serial Card for Apple I, I|+ & i) . .$99.95
ADD-llc  (5%" Hali-Ht. Disk Driva for Apple ic) $189.95

Mitsumi 54-Key Unencoded DISK DRIVES

= Dver 250 word vocabulary-affes allow the formation of more
than 500 words « Built-in amplifier, speaker, volume control, and
dhbckommuﬁw. natural male voica « Flunlnum
J with documentation and sample software = Case size:

L x 3%"W x 1-3/8"H

APPLICATIONS: « Slw;lnr Warning * Telecommunication

4 All-Purpose Keyboard

. = EPST keyawilches - 20 pin nbbon cable connec-

% tion - Low profile keys - Fealures: cursor controls,

control, caps flock), function, enter and shift keys
Color (keycaps): grey «

» Teaching » Handicap Aid Wi 1 b, - Pinout Included
¢ Instrumentation. e Games ] @ I3WLlxdWTWxWH 000 [ KBS4.. ... . .....L..aL.
Part No. Prica
JE520CM  For Commodore 64 & VIC-20 ... $114.95 - ?f;’f‘" A.sﬁ'; ;h?:rre Kayboar::l ;
JES20AP  For Apple I, i+ andJle ... ... ..5149.95 mamounn ﬂn::::u maa -. 2 C:n;ofi‘:yo:ﬁ = SPET m;ch:r:‘iz:e&:iuﬁéma MPIS1S (MPI 5% " SS full-ht). ....... $ 89.95
GUENRNUEIR ano W = 4 |lluminated keys - 26-pin header connector "

111 Celor: white - Size: 181 & 64W % 14'H - Spec | RAFD480  (Remex 5%" DS full-ht)..... $109.95
= :L‘tn:]:';" CO!‘I’IDLI[ET ME!TIDIY included :Inﬁggg-ﬂ {::I'I_and%rL&aSD;:‘ iffuutr]“ i FE ::23 gg
L T T eac 54" alf-ht). . .... .

Mot Micron Expansion Kits AK::?D;W . (1700 avail). . . . $29.95 %Eﬁ%o % tghugﬁﬂ 53"'3%3 tuh}a"-h” o :1_?3 gs
e oard and Case (Siemens I-ht)..... $1 5

IBM PC, PC XT and COm_patlb!as - 4""'9 for Apple Il and I+ PCK-5 (5%" Power Cable Kit). . ...... $2.9
L;m&“:mm-mn :nnﬁ%?&%ﬁ#&«%l’u 78! | Keyboard: - 68 keys - 15-key kaypad « Direct con- PCK-8 (8" Power Cable Kit)........... 53‘95

in 64K byte increments The Ki is simple b install— | ’ 5 :'\ndrnn with 16-pen nibbon conneclor = 26 special
he Groups unctions - Size: 14% "L x 5% W x 14'H
of switches. Complele conversion documentation inchuded - SPECIAL -
IBMB4K (Nine 200ns 64K RAMS). ...... $33.49 /uumoss: e nmocies KB A%0 - Pa-Lb i laraasy
Part No. Description

access - Fils power supply and beard too
IBM PC AT
128K

* Size: 154"Wx 18D x44'H

et KB-EA1 Apple Keyboard and Case (pictured above). . .......$134.95 g =
e conversian KB-AG8 68-Key Apple Keyboard only.........ovvevunanans $ 79.95 ﬁ&\ =
IBM128K (Nine 250ns 128K RAMSs). ....$199.95 | EAEC-1 Expanded Apple Enclosure Case onl .. $ 59.95
1 Chip - 15 Minutes
‘FPLE Mo 4% fo give 128K WER SU pp L I E Erases afl EFROMs. Erases up 1o 8 chips within 21 minutes (1 chip
sl IMW Fulysateniies i et e B g ) ScEImme foam liner eliminates static bulld-u mgl.:lltbi;t
JEB64. ... e seeeen..... 89985 | 70 .| power/Mate Corp. REGULATED POWER SUPPLY “D'f.’:"’ lock fo pesent UV exposure. Compact — only 8,007 &
! + Input: 105-125/210-250 VAC at 47-83 Hz - Line regulation: <0.05% - Three | 370°W x 2.80°H. Complele with heding tray for B chips.
iy TRS-80 HODEE?J!"‘W“MM y || mounting surfaces - Overvoltage protection - UL recognized - CSA cortified | DE=4 UV-EPROM Eraser. .. . .. $74.95
RAMs ang documentation bvwmmm:‘ u gm »Em En-; 3 I Part No. Output Size Weight Price UVS-11EL Replacement Bulb, .$16.95
[rodeslibeba il b g - < - EMA5/6B  5V@3A/GVE25A 4nLx4Wx2h'H 2/bs $29.95
b e S e e MY HHPRDS SR, - EMAS/6C  5VESABVESA  Swlx4nwx2WH 4 ibs $39.95 64_ EF.'B oM PRQ_GRAMMEH
TRS-16K3 200ns (Modellll).......... $6.29 r New IBM Communi gram.

TRS-16K4 250ns (Model1)..........$5.49
TRS-80 HODEI. IV & 4P

KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY
« |deal for disk drive needs of CRT terminals, microcomputers and
video games - Input: 115/230VAC, 50/60Hz - Oulput: +5V@5Amp, +12V @
i e, AN.20 L5000 B4k Oy 1.8 Amp, +12V @ 2 Amp, -12V @ 0.5 Amp + UL racognized + CSA cortified
o 15K 1o B4R Fiwd axpands Modek AP o B4R o 1288 S, Pl x 6316 K 1% H Meight:  os. $59.95 each or

e et 2 32085 R MBM174KF. . ............. 2 for $99.95

([Canverts
Ak 1o 130 Switching Power Supply for APPLE II, I+ & lle™
TRS-84K2PAL (Model IV only). . Jrmmy $49.95 + Can drive four floppy disk drives and up to eight expansion cards

{8 - 4184's with PAL Chip to expand from B4K to . o :
« Short circuit and overload protection - Fits inside Apple computer
TRS-80 COLOR AND COLOR Il - Fully regulated +5V @ 5A, +12V @ 1.5A, -5 @ SA 12y @ 54 | FREQUIRESNO ADDITIONAL SYSTEMS FOROPERATION

T W b A o0 oo Mk - Direct plug-in power cord included « Size: 9L x 31%"W x 214'H | TEuiuten FiOMa o7 EPRIOUS - Londs Gots AR by bayiasrt - Changes

24 & 28 PIN

Coemvorts TRS- o Loads data in RAM by kayboard - G

qulriim;ch mel 10 33K Also &C:lm + Weight: 2 |bs. L UMM by Wmmm Emm wﬂm:
st '““‘;’2';";‘5' KHP4007 (SPS-109).......cvuvuuun..... $59.95 | contentslersncas  Conies EPROMS iogut | 1SVAC @ 6chz - Assembied
"""""""""""" 2 %) 4-CHANNEL SWITCHING POWER SUPPLY JEG64-A_ EPROM P ......$995.00
» = — croprocessor mini-computer, terminal ical equipment a JEBS5-RS232C INTERFACE OPTION — This opbon implemants compuier

ADLSTRIES % £ +
& ADLSIRIES H | R R | e e
PROTECT \"OURSE%E.. oot P e B X Wk AT Voighe 1 s o N"""W""""'F""“f“ﬂ“‘ -Srack: 800 D, B "'M""W,f,‘m

¢ DATASHIELD FESI604A) .S i e $69.95H | 1 EPROM Programmer
O e or ﬂem 1BM PCXT EQUIVALENT 130 WATT POWER SUPPLY o dEO0-ARS w/IEGES Option. . $1138.00
€A dAMAge YOur eCUDMEN Of Causa -ma.

T5VDC @ 15A, -5VDC @ 0.5A, +12VDC @ 4.2A, —

sty o Gaspasen (100 el UPGRADE YOUR PCI JEBG4-ARS COMMUNICATION PROGRAM
2,000,000 wasia * Input: 100V-130V/200V-260V selectable @ 47 to 63Hz - Output: For IBM PC or XT and Compahbles
L Lt Lot 12VDC @ 0.5A : AT

MODEL 75 4 Sockets, On/ON Switch. . . $40.95 * Plug compatible connectors - Fits into IBM PC - Weight: 6 Ibs. EW!
MODEL 85 & Sock, Super Fillers, On/OH Switch. . . . $50.95 . a " Witetacing
uooeL 00 a&aﬁwﬂnﬁuammmm .s60.05 IBM-PS. . .. .. AT T s Lt e S 1 G056 m&ﬁ%w%%%m
MODEL 110AMS per Fillers, Menu-d ram user PRAOM
Ao M e i $99.95 N 510 Minimum Order — LS. Funds Only CA Residents: Add 615% Seles Tax Spec Shests — 30¢ sach :’:‘,,".,’;‘ -mm i e il hmuﬁ-dmmmwmd ]
- SNipping: Add 5% sus $1.50 nsurance Send ) Postegs for FIEE 1865 Jameso Catsicg mm Change sty Fal masier EPACIME
DATASHIELD Send stamped, self-adchessed envelope mmm = g'.au Tha nwgr:'l:q-l ouéupmnbllnlx il Em wzﬂmﬁa;
Back-Up Power Source ' S ot Gptana o paraiet por o ps
surges and hne noise. FTi's FC200 & Cenigned for PCs JEEEﬂ-—ﬁRS—CP .................. $49.95
e am el I e
% __.....““‘ o e sl £ 113 JEGBA-CP CABLE, .- vvr v ssrv s $29.95 >
375 lbw) — WTS00 63 s ) — (NTBOO. B3 ) ELECTRONICS “mm:;wlumn&mm J nmummuodmvwm j
= Jumpe:d
1355 SHOREWAY ROAD, BELMONT, CA 94002 v e o SR o
5/85 PHONE ORDERS WELCOME — (415) 592-8097 — Telex: 176043 5 (3]

CIRCLE 114 ON FREE INFORMATION CARD 1

w
—



RADIO-ELECTRONICS

-
W

b
19® G
cht P'\:(\) 00
Se\‘\d R

APPLE COMPATIBLE PERIPHERALS

30 MUS CARD . F00
PAM CARD. ... .SALE W08

PRINTER CARD w/CABLE . 4085
LM05
L4006
8606
40 06
4996
2008
4a2 B
SALE 0900
FARADAY IBM PC®
CPU Board w4K MS DOS Compaiible 8502 Bingie Beard Computer
$349.95 $249.00
A PC HARDWARE

AST “COMBOPLUS™ 04K KEYTRONMC §180/81 158 001 98.00
SIOMA “MAMTER" 64K MOUSE SYSTEMS MOUSE WiSW . 14095
SIOMA DRSK CONTROLLER CUADDOARD WRB4K . 206300
HARD CeSX CONTROLLER GRAPHMICS MASTER 54800
10 MS INTERNAL HARD DS3K TECMAR CAPTAMN 3900
10 M EXTERNAL HARD D43 CUATIS PC PEDESTAL 39 00
15 Mo INTERNAL HARD DISK PGS or QUADCHRAOME ADAPTOR 2900
15 M EXTERNAL HARD DISK TILT snd SWIVEL STAND 21.00
80 WATT BOOSTER SUPPLY SYSTEM STAND 21.00
130 WATT 18M SUPPLY EXTENSION CABLE IBM MONO 3800
PC COMPATIBLE KEYBOARD 9900 EXTENSION CABLE 20800

IBM PC CHABSS ¥ 2008 | SURGE
“COLORPLUS™ 0605 | DIAMOND (LEMON) o0
10 Mo INT. TAPE STREAMER 1180 00 LIME) 4000
PERSYST MONO CARD 19000 | SAPPHIRE (PEACH) e
PARADISE MOMO/COLOR 40005 | ruey | 900
HERCULES MONG CARD 30000 | COEX 384K MULTICARD wiOK 169 00

PRINTERS 5-100 SALE ITEMS

BAOTHER HA-185% (13cpe)  SALE $309.00
BAOTHER HA-28P/S (23cpa)  BALE 50000
(¥8cpa)

BAOTHER M2024 |24pn) 1209 00
COEX, BOF{T (BOcpa) BALE 14900
EPSON FOLBOMBOFT (100cps)  SAVE 12000
EPSON MX-BOFT (BOcpa) SAVE 18000
EPSON FX-80 (180cps) SAVE 15000
EPSON F%-100 (180csa) SAVE 12000
MACINTOSH er i SERIAL 1D 11500
OKIDATA B2F (180ces) SALE 20905
OMIDATA 537 {100cos) 819065
ORIDATA B4P [200cps) 77500
OKIDATA 2350 (35008 1895 00
TOSHA P1351 (24pn) 129500
STAR GEMING 10 [120c0s) 200,00
STAR GEMIN 1000PC 320,00
STAR GEMINI 153 378.00
STAR GEMINI 150°C 449,00
SPECIAL STAR 5TX-B0 THERMAL 120.00
NEC B027A PORTABLE PRENTER 380 05
PAMASONIC 1001 389 00

MONITORS
AMOEX 3000 [GREEN] 13905
AMDEX 3004 (AMBER] 148 05
AMOEK 3104 (BM AMBER| 103 55
CALL FOR COLOA | & NEW MOCELS
PGS HX-12 (IBM COLOR) 409 05
PGS 812 (HHRES) 500.05
PGS WAX-12 IBM GAEEN) 108 65

PG3 DOUBLER DOARD 22700
TAKAN 420 [HI-RES IBM)

BICOMP “PC INTELLIMOOEM™ [INT] $340 08

HAYES SMARTMOOEM 1200 (EXT) 40065

HAYES SMARTMOOEM 12000 (INT) 200 05
200

HAYES SMARTMOOEM 300 (EXT) 5
MICAOMODEM APPLE e 24805
PROMETHEUS 12000 [MACINT! 409,05
PROMETHEUS 1200 (PFC EXT) 22065
NOVATION ACCESS 1.23 309 95
CAT COMMUNCATIONS SYSTEM 41085

APPLE COMP. LOW COST MODEM [300) 49,95

SEAGATE STS06 Sk $200 00
SEAGATE ST410 (18MD) 448 00
SEAGATE (10M] 5T212 44900
CMLA0, 15, T3 Cat
ROCIME 10, 16, ZIMe Cad
BHUGANT SAS04 (54M) 149 85
SYQUEST NEMCVEADLE Call

CALL FOR QUOTE ON HIGHIR
CAPACITY HARD DAIVES!
SUPER SAVER
SHUGART SA804  HARD
SMb ...

$149.95
NEW FACTORY Gty 10 130.98)
DIRECT 100 119,98}

DISK DRIVES

TEAC sl
METSUBISH 4851

APPLE Iile COMPATIBLE
APPLE Wils COMPATIBLE % HaGH
fic DANVE

MBCROSCE
APPLE i 1o APPLE Hc ADAPTOR
ARPLE fUlls Disx COMTROLLER

B4K STATIC RAMCARD $199.95
PLUS MAJOR OEM

WHILE SUPPLY LASTS
ALL NEW, WITH DOCUMENTATION

* TUART BOARD SALE 9095
* FRONT PANEL BD (iMSAl| SALE TO0%
* B3OSO MPU BOARD SALE 4008
* 8" FLOPPY CONTROLLER (Morrow) 14005
* 5100 EXTENDER CARD 2498

CAPACITORS

[D1uF DISC BYPASS CAPACITOR 100435 50
1 uF DISC BYPASS CAPACITOR 10040 50
D1uF MONOUTHIC CAPACITOR 100/1.28
1 F MONOUTHIC CAPACITOR 10014 28
TRANSISTORS/DIODES
PN2222A TIS1.00 | N3G04 111%51.00
PH2200A 5100  IN3ISON 111,00
PO 100 | TRIDA 100
2218 A5 | TI30A 21 00
2104 a5 TIPIA a8
22008 45 TPA2A ahas
22907 % THA148 s 00
213055 e | INTST 51.00
388 4100 | 1N4DDZ 121,00
2M3038 AN00 | INDDL 101 00
MWirTR 188 | MPG22I 148
OPTO ISOLATORS
MCT-2 $150 | 4N33 5 0
MCT-8 1.3 128
125
4 e
T
b
o

T.25
D-SUBMINIATURE

124 ]

DB25S (Fermale 3210 52800

DO2ES (Mabe) 240 229
Hoed 8125 g HW § 99

DEITS (Femaie 3505 $575

DEXTP (Male| 525 8510
Hood $178 Mg HW S 59

00508 $a95 saos

DOSOP (Wiale] D0 578
Hood 328 Mg HW 5 90
FOTHER STYLES IN CATALOG)

CENTRONICS.

10C 36 Pin Mela a8

10 36 Pin Fomals [

Scider 30 Pin Male 748

Scider 30 Pin Femaie a5

{CALL TOLL FREE FOR 10C's)

IC SOCKETS

SOLDERTAR L ] 100
APnSTAP $ 13 8 10
MAcHNED] 14 PmSTAR 1% 13
HIGH 18 P STAP 7 12
JABILY 18 Pn STAP .20 1T
PocKEr || oPmsTAR 28 28
2PnSTAP 20 27
:.z:l;ﬁol 4 PaSTAP 20 a7
SPECIAL 28 Pin STAP 4 a2
RATES 36 Pin STAP 45 b
40 Pin STAP 48 42
B4 Pin STAP 305 s
WIREWRAP 10 %0
LPRWAIL § 40 5 40
PR WAE a2 48
18 Fin WAL L =5
18 Pin WL s m
20 P WWL " ol
2P WNAL 119 118
UPR WAL 128 117
20 P WAL 140 139
40P WHRL 18 175

TEXTOCLIF IEAD INGERTION
TEPNSATE MPRSTEE 28 Pin 3804

(We Siock AN Types of Sochats)

MAIL ORDER PRICING ONLY

B000  B4B0S | 8810 5285 | Bsso § 335 | LMIDBAH 3395 | NESRO 5245 | Lukee w0
BOCOOLI0 0005 | 6820 3T | sesz  ses | LMICOW 09 ) NESSZ 270 | LM3T4 S285
800 200 | e&21 260 | osec  7oo | LMIOIN 35 | LMTOON 53 | LMNIS 295
(o 776 | oe2s  1ako | ears  eys | LMIOMH 188 | LMTOBH 190 | LMNIE 205
803 1905 | sssc 1278 | esec  2o0 | LM3OSH 96 | LMTiD B3 | MCo24  3TE
BO00E 1480 | ss4s  1a58 LM0BH 478 | LMT11 5 435
40 | L7156 305 | Acuiat  ars
i [ i (R 1
1 T s 161 b
BICE. S B400,(] 6004 s0eTY | Zpaxz, 8aTE el i n 27
B502A 090 | 6807 w7s | ps32  9s0 175 | Larse. 185 | crscos 128
esozm 950 | es20 425 | ess1 nim 148 | Darston. 33 | casoss 138
8000 155 | LM7aiH 40 | cAose 288
- - 1.19 LMT4IN 20 CA080 i
803 $ 875 | 8214 $a75 | m%0 s ars | LMII0[ses VR | LuTeT 05 | CAXES 109
0N 676 | 828 198 | et eews 55 | LM748 55 | cAxs0 110
0804 268 | e224 230 | Bars 2695 95 | LM1D14 115 | CAOE1 180
BOSSA 490 | #2236 195 | mero  a7s | LM34O(ses vAz) | LM1203 190 | CAJSZ 100
BOCBSA 0908 | A28 340 | sasz  ezs || LMBBN 05 | LMIDID 145 | CAJOBY 183
2006 2430 | ea37 75 | ssms aas | WMasecH e [ Wc1ae  1es | cazoes M
8087 12998 | 82374 1895 | eas4 sso | LM3S® 175 | MCI3M0 185 | CAJOMG 204
0008 080 | s238 425 | paes gas | LM3eON 205 | MC1350 145 | CAINE 348
8080 0005 | 6243 305 | a2er  m4s || LMITON 405 | MC1356 105 | CAMIO 139
MBS 678 | 8260 1080 | aszes 14ps | LMITAN 305 | MCI13TZ 075 | CAIMD 113
8156 078 | 8261 425 | 8289 adps | LMITEN 375 | LMI414 185 | CAINMS 17D
8185 2005 | 8261A 685 1205 | LMITTN 100 | LMIBSEH 200 | CA3TEO 149
B02 2308 | 8253  a7s | s741 2res | LM3eOCH 85 | LMioo 235 | LM13000 128
8203 et | e3ss 435 | sras  a4sg || LMIGON 105 | LMiEiz 310 | LW 1.48
8205 328 | s2%eA 095 | 6740 2450 | LM3SIN 150 | LMIB30 340 | LMIIT0O 145
a2z 186 8257 5T BTBSA 3405 LM 1.35 | LM18TT S48 | LFMT 299
LM 108 | LM1BT2 S48 | LF3SY ©
[Cai = wZie0r 2 am o] Wis 175 | LaierT 3% | el g
o LMISEN 80 | LMisso 100 | LF3SS 110
22 A0 SouH: | Lwderh 120 | LMiees 170 | LFase 110
z0-CPU 295 950 LMIBSH 118 | LAM2OOY 186 | LFIAT 130
0-CTC ars 12.25 LMIZH 09 | LLN2003 140 | TLOTICRE 70
280-DART - 1795 UM7Z3N 48 | xA2208 375 | TLoTace 135
Z00-DMA 1298 17.95 LMTZ3H 85 | ¥A2207 280 | TLOT4CN 180
I80-P0 208 1250 NES2Y 205 XR2208 240 TLOSICP =
IR0 1125 - MESSS 35 | XRZI1T  ATS | TLOGMCH 1.00
IRO-SKONT 11.95 - NESSS 85 | LM20TTP 200 | TLABM 410
0802 1196 2095 NESSA 149 | Lu20TRR 225 | Tidem 165
0500 11.05 - NEsS) 2380 | L2000 83 | TLeor a0
HESEL L0t MO 1
Toia sMM | Zoo) saw | 28t gses | e | s el
78530 3405 | zeooz 340 | 2seri 3795 | Lumes  1as | imaoor 248 | mcMss 129
c Luza7 85 | LM2917 285 | MCMBO  3TS
DISK CONTROLLERS NESTO 305 | LM30OD 55 | MCMse 835
WPOTEES24 05 1707 S2006 | esa3 sazes | MESTI 290 | LMmes 105 | Molre  Tes
17T is08 | 27ey «p0s | BTz 2495 S
179 B4TS 2793 4D OS 1801 1188 VOLTAGE REGULATORS
13 2080 a7e8 4905 2143 1295 | 78087 Ao oo
LT Al e et oo L 2 0 2 15 2. B9 | i2 s 2ev . 1.39
C TBLOS, 12, 13V o5 | Toos. 12, 15V 75
CAT CONTROLLERS TEMOIC B | LM30GK 1.25
BE45 §1408 | 8275 52850 | TMESOis sso | TEMGTMG 149 | LM3TTHE 1297385
eas4s 1785 | 720 2908 | s3s0 ;es | TeHosKC 875 | Luazx 485
BB4T 1180 | SG2T 1765 | es4s 1495 TBOSK Ao LM3ITR ars
40505 1475 | s0ar 2108 | soo2 19.95 1215, 20v.. . 1.29 | Lvasex ors
08047 24.80 | NEC7220 Grachica 3mps | TUOST Aso LMsaT 455
o1z s 2w 79 | ussok. aT5

UARTS/USARTS

SPECIAL PURPOSE CHIPS

10020 $308 | 2340 o T
10134 305 | 8280 ‘,;Bg m‘ ‘:,: MC14411 51180 | BOIT4 $11.20 | 08HOO  § 0.28
10184 878 | misaoz 778 | 2em aps | oMo 1m0 | seaz 378 | re4r? ars
34702 1280 | AYS2376 1180 | 76488 578
EPROMS 5010 14,89 | AYS3600 11.50 | 78480 878
8118 1080 | 2613001 ©.90 | AY3810 T8
1702 (1mB] £ 350 | 2730A4 (450nB) 3 650 | saor 1080 | 2913002 080 | Avaseiz  Tos
2708 (45005 384 | 27T (25008} 885 § mceo2d  a7s |UPOTION 2708 | Sme2E3  B40s
2758 [9) 550 | zraeAza00n% 1250 | sose 378 | 3341 450 | Voran 3008
2716 [430n5) 375 | 2764 (45008) 050 | saen 390 | 11090 1329 | Cigtaler 3408
2718 [350n%) 550 | 3704 (25008) 750 § saver 1228 | MCisece 295 | LMiseoon 195
ST vy 880 | 2764 (200nt) 1720 | 571000 Soeech 095 TRIBEISVUART 428
T™MSITI8 TS50 | TMS2864 (480n8) 1288
TMS532 500 | MCMOSTO4 (450n5] 34 65
2732 (48008 460 | MCMOSTOS (350n3] 30,65 DISKETTES
2732 (25008} 835 | 271253 [(300n8) 2150 =
2732 (20008) 1008 | 27128 250081 208 7 PCA"
e $1.19¢ar1000
cMos | 27632 51095
27018 s1295 | 27Ce4 1858 Hub Rings  $1.350ar250
Tyvac Cover
ATIC RANIS Major Mior $1.55ear28
2101 (45008 5229 | Med118 $4.85
210,02 (450nS) M | TMMI016-2 (200081410 5% DISKETTES Box 10
21021 [450n5) T8 | TMM2016-18 (150n] 4 05 VERBATIM 525.01 5500 $1098
21L02-2 (280n5) 120 | TMM2018-1 (1000818 10 VERBATIM 26001 D800 005
2111 (450n8) 275 | HMS116P4 (200n8) 4.78 MAXELL WO-1 3800 1098
2112 [480n8) 275 | HAM110P-3 (150n5) 4.65 MAXELL MD-2 DS/DO 095
2114 (450n8] 145 WO 50 | HMO116P-2 [120nS) 888 DYSAN 104/10 3800 2095
2114L-4 (450n) 100 01250 | HMB110LP-4 (LP}) 5,60 104120 DEDO 3308
21140L-3 (300n) 1.79 8/1330 | HMBTIBLPILP) 675 OENERIC 5535 1606
211412 (200n) 109 B13 00 | HMB1I6LP-2(LP) 995 GENERIC DS/00 17.05
147 (5508) 450 | 76132 (300nS) 3208 2" DISKETTES [MAC, stc) 4405
A044-4 145005 33 5% HEAD CLEANING KIT 105
4044-3 (300n5) ars 5 WEAD CL war 11,08
40442 [20008) 4 OYMEC 1BM PC DUAGNOSTIC 2695
UPD410 (100n5) ars AFPLE i DIAGNOSTIC DISK 2395
S101 [CMOS| ase MACINTOSM DISKETTE HOLDER 1858
5% " DISKETTE HOLDER (50) 1865

AGIT (28008)
1103 [300n8)

4116H-3 (200nS) 1,05 &1
411884 (250n8) 1.45

§1.29| TMS4418 (150n8) §3.75
70| 41288180 {180n) 17.95
41184-2 (150nS) 1 B0 8113 96 | 41256-200 (200n) 1595

60 | TMS4080 (300nS) 1.85

50| TMB4080 (300nS) 185
AT04M-150 {150n)5 05 010 95| MMS200 (300nS] 188
A104N-200 (200n)4 85 02408 | UPD411 (300n5] 185

64K UPGRADE (set of 91$24.95
256K RAMS j2sexx1y  $15.95

CABLES/ACCESSORIES

A104M-120 (120nS) B 40| MMSIO8 (250n8) 188 B0 PARALLEL (Shisiced) 29 0%
ThSL104 [180nS) 598 183 SEFRAL [Steeided) 405
oos
GAVILAN SPECIALS | | iERa0ssciinm e | 1452
L, o] | et i
8 LIWE BY 80 LCO DISPLAY 305 SPECIALS OF THE MONTH
THERMAL PRINTER MECHANISM 2408
:; 11 mu:?u PAPER (500 shi] ’; 3 8087 — 80267 SALE Call
PASCAL SOFTWARE wMANUAL .00 AB PRINTER SWITCHBOX (Parallel) $69.95
20 s CRYSTAL OSCALATON "Ses | | | TELEDATA MODEM VIC 20084 4205
APPLE lle KEYBOARD 49.95
SUPER SAVER | | Hi-TECH SPECIALS IBM COMPATIBLE KEYBOARD 99.85
IBM PCs AMD7910 POTTER POWERLINE MODULE 500
Com. B0 Disk Drive 300 BAUD MODEM IC CALL FOR DEC RAINBOW BLOW-OUT
:8905 Szg” NEC8201 PORTABLE 389,05
NECSB027 PORTABLE PRINTER  360.95

LF13201W 1.99

TOLL FREE

800-854-8230

WX
910-595-1565

ZENITH Z151PC COMPUTERSALE  1996.00

IBM PC, 256K 2 wiDRIVES 1795.00
IBM PORTABLE 1850.00
COMPAQ PORTABLE 2195.00

Mail Order: P.0. Box 17329 Irvine, CA 92713
Retail: 13108 E. Edinger, Santa Ana, CA 92705
(714) 558-8813

CIRCLE 106 ON FREE INFORMATION CARD

NOW LIQUIDATING GAVILAN COMPUTER
CALL FOR GAVILAN 8/16 LINE COMPUTERS
See Below - GAVILAN SPECIALS a7

Corporate Buyers ...
Call For Volume Quotes!

Tasn § 08 48 |T41TO 8 00
Ta4T o A2 | TANTT
Taas o8 4| TR 14
Ta80 1w A48 |T4100 TS
T4EY 10 AS | Ta101 178
Tag3 1 TS | T4182 148
TaG4 1 B85 | 74104 228
TaS0 ] 206 |T4105 228
T400 ar avo |40 67
T4TO n 206 | 7401 6T
Tar2 22 80| Tae2 67
T4T3 n 148 |Tal03 6T
TaT4 3 110 | Tared 6T
TaTS » 100 |Ta08 67
Targ b 58 |T4108 TS
TaTa 400 &7 | T4107
Ta80 L 83 |T4108 1.8
Tas2 L) 119 |T4190 118
T483 45 B9 | T4Z21 119
TABS 56 B0 T4281 TS
T480 » 50 | 74273 1,05
TABD 196 185 T42T8 189
TAB) 38 158 | 74270 .75
T49Y e Th | T4283 140
] 80 | T4284 T80
7403 3 80 | T4285 280
Ta04 L] 80 | TAIN0 140
T405 0 00 | T4208 140
TéR8 L4 00 | T30S 85
TAT 27O 85 |T4d00 55
T4100 150 175 |T408T 85
TaNOT 24 135 [Tade8 55
Tar08 AT 4TS | TAX0 145
89 |T4303 133
80 | T4400 225
0
26 | TaLS113  § 38 | TeLSZAT  § T4
26 | TALS1I4 20 | TaLS248 o8
26 | TaLs122 A5 | T4LS249 a8
28 | TeL81R2 98 | TaLs281 -
33 | TaLsT2e 278 | TaL8282 0
A28 | TaLs128 40 | TaLS267 =
T | Tas1Me 49 | TaLS248 g
20 | TeLS132 80 | T4LS2%0 208
28 | TaLS108 20 | TALS200 =
33 | TaLS18 50 | TaLE2e1 248
3 | A5 50 | TaLS208 55
20 | TaLG148 110 | TALSZTI 1.45
50 | 7aLS148 128 | TaLsETS 329
33 | 7ALE181 56 | TALEITH
26 | 7418183 56 | TALS283 )
20 | TALSIE4 140 | TALSDNO A
20 | TLE1SS B | TALSIN3 T
29 | TaLS156 00 | TaLS2e8 3
20 | T4LB15T £9 | 74LB208 =
29 | TaLS158 09 | T4B3M 4TS
2% | TaLs100 09 | TALBMT 195
33 | THL818Y 09 | TALSME 195
£3 | TALBI82 09 | TaLS82 125
A5 | TALS182 29 | 74L5353 125
29 | TALSIB4 00 | T4L5383 129
25 | TALS185 00 | T4LEIE 48
44 | TALSIES 100 [ 745308 A8
T4 | TaLS188 1.18 | 7408307 A
T4 | TS89 115 | TaiLB3e8 A8
25 | TALSITO 140 | 7418373 1.3
2 | TaLsIT3 67 | 75374 133
29 | TLSIT4 a7 | 748378 -
3 | yasirs 67 | 7as3rr 138
34 | TaLsmt 105 | TaLS3e8 188
N | TSR 05 | TALEMG A%
39 | TALERY B | TALS90 115
» | Tasine T8 | T4 115
59 | TALB103 T8 | TALSXS 118
00 | TALSID 80 | 7450 147
30 | TALE1RS 09 | TdLS424 aes
54 | TaLs100 T | 745000 1.78
54 | TaLS1OT 79 | TAL58TO e
54 | 74083 8 | BIL5eS 145
TS | TALS240 95 | B1LO8 145
B0 | TALIM2 95 | sILS9T 145
0 | Tasa 6 | 81L968 1.48
30 | TaLs244 126 | WA 208
0 | TaaMs 145 | 25L82509 3850

4028 % 05 | 4000 §7.00 | 4508 895
4029 75 | 4080 85 | 4508 110
4030 20 4008 30 407 110
4031 225 | 4000 28 | 4208 190
4032 215 | 4070 .35 | 4810 e
4034 190 {4071 20 | 4511 TR
4035 7O | 4072 26 | 4512 xe)
4007 195 (4073 28 | 4514 118
4040 75 [40TS 38 | 4518 179
4041 75 | 4078 TS | 4518 119
4042 05 | 40TT 35 | 4518 s
4043 85 (407D 35 | 4520 78
4044 00 [ 4081 39 | 4555 )
4048 B0 | 4082 29 | 4580 o5
404T B9 (4085 05 | 4500 135
4048 0O (4008 05 | BOCES 180
4040 05 4003 45 | BOCDT A0
4050 34 | 4004 205 | MC14408 1208
4051 TG (4000 1.00 | MC14400 1208
4052 75| 4000 1.85 | MCI£410 D08
4063 75 |4801 00 | MO14411 1188
4055 205 (4502 08 | MC14412 1208
4058 206 14803 40 | MC14410 408
7450
T45T4 586 | Tas188 TAS200 $1.19
T4885 1.80 | 745180 748200 106
T4S8E 05 | TAS16) TAS2ET® 1,05
T48112 65 745174 T40280° 1.06

TACTA $.08 | TAC181$1.15 | TACITISR IS
TACHS 100 | TACITS 116 |T4CIT4 235
TACHO 115 | TAC240 108 | T4C001 29
TACHS 116 | TAC244 1.00 | TACHZD 445

MORE T4C W STOCK — ALBO 1M CATALOD




O R P O R AT I O AK, HI, 218-681-6674 EasyLink — 62827914 TWX — 5103508982 DIGI KEY CORP

|Zizin=£//1-800-344-4539 |

il EMICONDU! ] A-Nh rom reco;
_ VID. » CHEMWIR = ATLAN Bese N QUALITY — Name brand products fi nrmlﬂy gnized mnuhcrwar: C"ﬂ“ QE AT roo UNG“.G j
ARIES » PLESSEY ﬁIOLex . AAwDo EF. SERVICE — Computerized order p g and i L S S R UNENTS - B koA RO CTSE
;.. HAT!OMAL sm uono PN: Sonics SAVINGS — Volume Discounts » OEM Quantity Pricing * Toll F Frn a00 Humﬁer c»;...%m‘i"ﬂﬁé"g.“p‘égs‘ﬂ'?‘“ C&T'Es
T Q1 KK — OIGHKEY — DIGHKEY — DIGHKE :
G KIY — DIGH-KEY DIGHKFY — DIGHKFY — DIGI KEY — DIGHLKEY — DIGHKi Il\«—llmlm, AEY Disewnnt mabios i Iz 1 DG Ki [ I
INTEGRATED CIRCUITS Metal Film Resistors | NSTRUMENT
1 l amsaratere Caatt M ppen T
13| #9000 cmos Rl M, Veltage: B0 I c SOCKETS
Fan [ Connrsris Withatining Velags. 100 By ~ M V.0 papeater wo Coopar Ay eomisits
",.In': 4 - mu.._.m...w-wmmm- Arctmresdatin steedard IC ade U 19 014" wick and
Lrasaly L =) ETANDARD ATSASTON VALUE TASLE 004" wabe: Coraari @ dosgrend and evionind i s in —
it 2 7| [sTanoanD nesiston vaiue ] o sraran snd b e . Dot & =
LEETY 2l L T TAIITAL: Leie oL m i by R : 5
Hanion = » LDER TAIL [T gg
LAdLICH % o DIP SOCKETS T e
ez H B 3o 28
LFLINI 14 =i Vales WY T § %
e ] = [ X
Lumecuy i -] Woee 3 o om 1w w NPO TYPE <0 0 S : W a
frary 11 - n a3 L R T TR o | P Complore Spess o Pysin Sies st Dsawient | [Z02 32 218 10 x e
LN s a8kl Pt AN e M - e A » a2
i ] 1) TR - ne o onm = s . e«
i 2 s emlin 4 33 i v i a1
17 15 8 1 3 ®M =] Bs 4 FIET)
i V8| Wow To Orders o sy s e i U e ool e 43 ® g e i =mh
[ o] I e it o X DI P i e BN KEY ® 1w ool 2 83 r =] s s an
. o8] et memiee Cotar oy gty et i bt b 2 iIE PRl * ¥ e 1] =h
- ® Wi 100 fee 1000 ber * 1w ] =, A3 L o et et M
ST i T S i : 3: :: = RLER M0 LM IO Wes [ ] i
e e e ey 4 in am|B b H = [ -] i1 F
i €LY oo i H -] s Fo 1 T
| [ w nm el Lo tgw
T - - R = 5% wn e %
pre » m n ] e RO 13 0 1 Fo1]
L o, x e =0 < A 1 i
LM = 1o00 = ) 0 <] - mg
Lva 200 " Fr pas ¥ B
Lnazin bl nw = S s pa » fR ]
oo 1 0 (0 13 M W 11 Sm M ] i) ¥ 5]
) w0 o 1S ON 0E 1M uD W8 0 = @k
LM | o000 190 1 1 - w0 <] 10
LMIzCE " W T Fm ) T i 0 Fm L ! ! Pl
i a 2 N I ™ ® r 8 3T i i
ey ] m i 1 o M3 que
e 8 e Tt e o PN REE LR
LNV ] o i Y
L - I 18 M i
o n [BIF SockeTs 2 4 e o i § 2% e
] = - I = o o1 Fxm 2 - M ouE Imw
v n 00 Q 1 i o 1% nx Mmwm
b 1 e wa 3] Fxa 4 30 mw e
Wk .1 0 1 Be ® B o [ L BoMN e
o S ] W 1E e e na e |rem Doe rxn : iR AW ;an
= [ 19 N wie = from mop m a0 i TS WM AN
30 4 e (IR — ~ Irom o XA B ! ERUT T
im = 3 1) i e BoOIn Bk o e
383! 0 il EET 7] ) o PR _ M nx W e
Uoers 0 w© g un Loy by P im w9 “;'u';'g
e = s e o] |
T 13 B N0 i R A e T —he- i
i ol ] —! o it raw ood 3% roa 1 HM m®
b e -1 » an N AW B : s 3 T
vt A = =8 | 70 wro aro wro e wro s aro | R B 22 he
Laoneis.. 108 T 8 [E = vrees B8 1 uh @mn
T = - s | o0 ) o ot g LT ' - T
e E w o | B2 st I L Pt on & an nmA
P ] wos | 2 4 an o il 1 Fadan e ME A 8 a8 na @E uER
1 ® oo | = - e e ] LD %W b e
MRt 517 (] 3 n M"““’ 00 :“ﬁu E n_E h"' ..‘ﬁ!ﬁ‘
[ - 1 3. 7 ] i3
Lwmey 313 - g Pescn e e en z3 =R
2 £ 5 Padin 3 P AR z xEw
Borm  3x o F Pt PRl 2% =R
AT 43 n o N LM e L) < . i
Lhemon = = m E <. Y S
AAKDION: X ) Sas Tha DIGHIEY Catalog Fau o L N me
= " wo Law OEM Prisss Gn Dies Camsaiters e 33 e B2
L on 1 tha i1 .
Lo T oy x " U PFANASOMIC METALLITED POLTESTER Paed  E8 3 lﬂ=
) “ o 3 = CAPACITORS bmey 1o ot #nes
namen xn ¥ W i = e 100 HRm
TR x b + EW! xn i< e
by 3 L) g prih - ¥ AW I
Luiasni ) IS viim 000 B 00
Lt n  JIES ] ea;u 2R =8
L0100 = u.u x:mnw”umw« g Ymlapend pEe iz Zw ms
e 178 e IS St o el o 208 TEXAS INSTRU xt Tl v v et ) s FRL e
e Te s ,."'..' - .;:... - enc:uonnncouncnoas P 3 ¢ e et n G ia Ea
e 230 : W IR e b e tote € 300 = PV B T 1 E%
3 Y g pEm 23 B W
] 2 3 ] BT Wiy an i ey
LhONe 2300 o A0 13 o0n Bk i e <. e o
CMmsECH 98 = 2o , " w1 sty | rom s e e
= »m i - m T 4 ommown el e e
o 2 T 0o = s | ram a6 6 a4 00
1 H 0 - Xl p
H 3 i3 A ] 2| Panasonic TSW Series
im 3 15 3 e ] mE
% = ) = 3 EER | Large Mumiown Electruirhc Cap
] "
L Sy v an 2 50 mm
(- D SR 2 E s o
- s m : e ™
18 ko 306, 300 b 3,483, 1900 foe 313 00 F - ®a i uo  wow
- § e 202 200 B 8300, 1008 b $16.060 o 1 081 - 34 50
7 CCNM ey by, Uy swmater pary =5 H ! - N om
- oo s B Aphrarnd by 8 7 NG (18 1000 WD) ama a1 ried B Mo 23 L n e300
] 150 | amdemnst 1 metoten of 1000 sy o w37 nw mm
] - j fm 2 MO 331X 1K mE 2w
2t = T j. 2 ox 0w As
“ W AR TN I | —|g = = R L
3 AT LT N B S SN R | e & T 1 1% D oM aia
= ) im w mwx|o  am ¥o o i1 o pen amed
% im S i 3 EE|E A
2o on Transistors ey A % MElns o ix 1 13 m I 1 e
B 1 " s nmlioe 0 18 s mK 1T BB 1 = Woie ]
o £ "X W na] e 0 AW Dw x8 it 0 ey 1
E 4] maM ] 0 o% B oM o
= m nis (1] = ax N 7] C R 230
3 - e e w W =0 moiee x 208
" n 0 [ im &% = E M D
& 3 ne e % ox =l [T =1
“ H Ec] 1™ o uu E 1B RS me
£ N w7 1. AN mw E] 8 oBa e
- n -0 . o nR =0 1 Wi sl
= = awn ] i W E] T 1]
et - uw m n = 1]
* [ ra mw ] n 1]
1 e s § bt . % : ﬁ
o s W4 SERIES 125" x 290 . s
- o0 =0 =
- o0 30 i ™
B O e we o [ - ax Vow ot o+ ow = 4 =
W2 TN Mee D o e 000 AN 0T oW M Ne - . by
L JE ST N ST ) r o i i3 a4k On 4 De = .
- - M OXN OB IR nR =
UFDAMMC T2 NEC 4K CRAM 10 W3 1 ﬂ - ::: Fa WX OIN R0 ON IM NN = 1 Hie-
o i s D4 w3 @@ up OB i» ew - N ",_"_’
» 7 “n 8 X ON am an o - Fasahs
Rt WM Ced ex oa s o= R = ; e P iy Bnery
AR e el CeX AW WX N 4w a6 & a8 s ABR W P Cals Beitw Lk CE
R T A LN 1N Mk M3 4N Em o0 oo M . AR SO im
®nm e amz WP Iw
% 'm on n AN ww R i a2 i
n im om X OGN 1IN R € G M i wa_ M * I
P T sEm e W D et M ¥ Al MR a4
X P @ oo u en Ik Jlis N n Cueseeien ]
£ 2 28 Helmenesame SR 3 2E2 dihe 5§ SEEiTae
T in Sty
n im um ) oo T T T aw
5 oin am L) S 88 he Mk L]
2 iz am S ax S8 § 43 28 RS Teawete s
N oIw mw : AISI W R PC B veren ]
X an A ) % = = 4 n s 3
=4 2 e Dl -t~ S e @ 7om Aodma AE R A rchasveses ]
N 1w um Qi an sl rem o w ix wn ww ISR 8 R OB . 3% lim = » ru:{: :ﬁ
n o1m um am LS R} pmn oM oW o120 e ma [ B 3 a m B3 AN N R PO Baad R A e
n 1® uw pesz: opd W la um  mx e » e o »
W i@ DM B8 in Bl v i oo omme FEES SR 3R SR T
B 3 fae e | PUM 00 M LR MO R e &0 18 Nk wE e I
@ an Do P 0y % _im ue we |wm & gmomE e
) s 812 = e S S e 81
1o 1M o PAD EM M 17 mxn e <o 13 i e R
T A M Fem om M 1n 5
1 s M tam iz 3 2 = Wik
i e @ 3B mw
A A awx el 1m M 1w AR We
A 1M awx A 0B M 1D 3mE  Jm»
n om mm rEll 04T 41 1% BN INW
» T wn P oM M 4D XM mm
T FEE 0B D 4n &N o
% T e PMEX BD M LD AN m®
ran 18 ® i@ nn Mo
\-'ICE CHARGES VOLUME DISCOUNT =
n . ~Add .00 e
10. A Add $0.75 w0
5
@
(6}

s
$
44570 (AK, M1, call 218 68166721 BY MAIL SEND YOUR ORDER TO: DIGH KEY Thiel Rives Falls, MN 56701, %
¥

e, Vs ) DHGIKEY GUARANTEE

PRICES SUBJECT TO CHANGE WITHOUT NOTICE No Charge

CIRCLE 82 ON FREE INFORMATION CARD 133




PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.
STATIC RAMS 74LS00

2112 256x4 (450ns) 5. 6502
2114 1024x4 (450ns) - 6520
2114-25 1024x4 (250ns) : 6522
2114L-4 1024x4 (450ns)(LP) - 6532
2114L-3 1024x4 (300ns)(LP) » 6551
2114L-2 1024x4 (200ns)(LP) H ] 6502A
TMM2016-200 2048x8 (200ns) .25 ; 6522A 741505 : 74LS164
TMM2016-100 7048x8 (100me) : : et 741509 74151606
TMM2016-100 2048x8 (100ns) :
HM6116-4 2048x8 (200ns)(cmos) 7 : 6800 741810 ; 7415169
HM6116-3 2048x8 (150ns){cmos) 3 68000-8 i 74L511 . 74L8173
HM6116LP-4 2048x8 (200ns}{cmos)(LP) : - 6800 : 741812 X 7418174
HM6116LP-3 2048x8 (150ns)(cmos)(LP) : 6802 ; 741513 : 7415191
HM6264P-15 8192x8 (150ns){cmos)(LP) ;i : ;:tg;; §it§}§§
Lo Fower : : 741821 : 7415194
DYNAMIC RAMS : 5s l7asss 3 nasiss
; : 74L827 : 7418197
4116-250 16384x1 (250ns) : 741832 1 7415221
4116380  16384x1 (150me) 810,95 7ais37 38 7alsza1
4116-15 x ns ;
4164.200  65536x1 (200ns)(5v) 9/19.95 DISK CONTR M 7s1s3s . 7415242
4164-150 65536x1 (150ns)(5v) 9/21.95 1771 : 74L540 . 74L5243
TMS4164 65536x1 (150ns)(5v) 7.95 1791 ! 741542 . 74L5244

153 ; 1 ; 74Ls47 . 7415245
5v = Single 5 Volt Supply e - 741551 : 7415251

EPROMS AL
1024x8 (450ns) . INTERFACE 74LS75 3 74L5258
2048x8 (450ns)(5v) 8T26 1.59 74L576 g 74L5259
2048x8 (350ns)(5v) 8T28 b 74L585 d 74LS260
4096x8 (450ns)(5v) DMB8131 g 74LS586 i 74L5266
4096x8 (450ns)(5v) DP8304 i ;:tggg 1 ;:::g%gg
4096x8 (400ns)(5v)(21vPGM, i . ¥

209648 (350ne)(SvI(21vPGM) 4. 1 CLOCKCHIPS [ 7aLs93 . 7415283
4096x8 (250ns)(5v)(21vPGM) 6.95 MM5314 ; 7:L510? 2 7415290
4096x8 (200ns)(5v)(21vPGM) 10.95 MM5369 : ;4&3‘1!1133 5 ;4Ls§ss
8192x8 (450ns)(5v) 4.95 MM5B167 i 4L5299
8192x8 (250ns)(5v) 5.25 Z80 opstabs : 7415122 45  74LS323
8192x8 (200ns)(5v) 8.95 - 74L8123 . 7415365
16384x8 (250ns)(5v) 13.95 P DATA ACQ 74Ls124 2. 74L8367

Z80-CTC

32768x8 (250ns)(5v) 29.95 74L5125 i 74L5368

: 7418126 . 7415373
5v = Single 5 Voit Supply 280 : ADCOB04 3.49 M 7a1s132 | 7418374

U AD :
21vPGM = Program at 21 Volts Z80-S10/0 ; Anggggg ;_gg 7418136 . 7418377

4.0 Mhz 7415138 7415390

SPECTRONICS CORPORATION zsoacru 240 [l Mciaoss o5 [l 74S13s 88 7ais3es
EPROM ERASERS ZBOA LT, i 1 : o

7 =, A-DART 8. 74L5148 : 74L5645

= 2 Chlp_t 'lrl“‘?/ﬂélt\;} %A—PIO S.gg 'J'SS??"E’ND CHIPS 74LS151 £ 74LS670

imer apacity (u m . 74L5153 74L5682

PE-14 9 8,000 83.00 Z804-510/0 1098 76488 8 74L5154 74LS5638

PE-14T X 9 8,000 119.00 6.0 Mhz AY3-8910 : 7415155 81LS95
PE-24T X 9 9,600 175.00 ZB0B-CPU 8.95 551263 : 74LS5156 251052521

74S00 W % % % % HIGH-TEGH * * % %

7asos 35 [l yPD765 FLOPPY DISK CONTROLLER L1365
74504 . * AS USED IN IBM PC 4

74505 "
zasoe * SUPPORTS UP TO FOUR 5%

74510 : OR 8" DISK DRIVES 1 9 95
74511 * SINGLE OR DOUBLE DENSITY, .
74520 SINGLE OR DOUBLE SIDED

74532 * DMA OR NON-DMA OPERATION
74837

7asse % % & K SPOTLIGHT &  * %

745112

745124 2.

Lpdbed it CRYSTALS UARTS
745138 32.768Khz : AY5.1013

748139 : AY3-1015
eI sp=s s
745153 . 3 . i
Lassle - . BIT-RATE
745161 1. : ; GENERATORS
745163 1. :

745174

745175

745240

745241

745244

745280

piis

748373 2. ; ] AY5-3600 PRO
745374 2. ! I HD465055P

745471 i i CRT5027

74LS00 74L8157
74L501 2 74LS158
74Ls02 74LS160
74L503 5 74LS5161
74L504 74LS5163

D O110.10/C0 M
LOLLOADWO
noo @ ong

ARBBWW
ONOWOWw
tonaaan

-
©
]

PhaNENN=-
cwoowoow

RETAIL STORE - 1256 S. BASCOM AVENUE
HOURS: M-W-F, 9-5 TU-TH, 9-9 SAT, 10-3

- L]
DR MlcrOd ev‘ces PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING

TERMS: Minimum order $10.00. For shipping and handling include

1 224 S_ Bascom Avenue, San Jose, CA 951 28 $2.50 for UPS Ground and $3.50 for UPS Air. Orders over 1 Ib. and

foreign orders may require additional shipping charges - please
tact fes d rt t for the : CA. resid
800-538-5000 ® 800-662-6279 (CA) ® (408) 995-5430 [iliic 6% saies tax. Bay Area and LA residents include 8. Al
chand anted for 90 d less oth tated.
FAX (408) 275-3415 ® Telex 171 ‘1 10 fal'::l sui::eclfel: :w??;;\;e \miz:!ul nﬁﬂ::n\z?;e er:\t;‘rl.slee:poisihle 1'::
typographical errors. We reserve the right to limit quantities and to
Copyright 1985 JD8 Microdevices substilute manufacturer. All merchandise subject to prior sale.
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG.

CAPACITORS

ELECTROLYTIC
RADIAL AXIAL

50v .14 50w
50v .15 16v
35v .18 50v
16v .18 16v
35v .20 25v

50v MONOLITHIC

01uf .14 =1
.047 .15 47

50v DISC
470

BYPASS CAPS

.01uf disc 50v
Auf disc 12v
.01uf mono 50v
-1uf mono 50v

IC SOCKETS

pin
pin
pin
pin

pin § 4.25 cal
ST=SOLDERTAIL
pin

pin

pin

pin
pin 1.39
pin 1.49
pln 1 .69
pin WW 899 1.
ww WIREWHAP
pin ZIF 4.95 call
pin ZIF 5.95 call
28 pin ZIF 6.95 call
ZIF=TEXTOOL
{Zero Insertion Force)

100/6.00
100/8.00
100/12.00
100/15.00

ACCESORIES & PERIPHERALS

FOR IBM
MAXIMIZER Memory Multifunction
HAYES SMARTMODEM 1200B
130W POWER SUPPLY
TEAC FD-55B : Ht. Disk Drive, DS/DD
MPI-B52 5" FDD, DS/DD
PROTOTYPE CARD
PROTOTYPE CARD With Decoding

FOR APPLE
JDR 16K RAM CARD
EPROM PROGRAMMER RP525
PRINTMAX Parallel printer interface
BAL-500 ': Ht. Disk Drive, Teac Mechanism
BAL-525 *: Ht. Disk Drive, Alps Mechanism
MITAC AD-1 Full Height, Shugart Mechanism
DISK CONTROLLER CARD
VIEWMAX-80 80 Column For Appla 11+
VIEWMAX-80e 80 Column For Apple lle
THUNDERCLOCK official PRODOS Clock
KRAFT JOYSTICK
60W POWER SUPPLY

MISCELLANEOUS
ZENITH ZVM-123 15 MHz Green Monitor
NEC JB1201M 20 MHz Green Monitor
BMC BM-AU9191U Comp. 13" Color Monitor
BMC BX-80 PRINTER
NASHUA DISKETTES 555D Box of 10

DISKETTE FILE Hoids 70 Diskettes

DISKETTE FILE

pﬁn o - IF PURCHASED WITH
pin : : $ 8 95 50 DISKETTES OR MORE
pin = = = $9.95 if purchasad alone
it : ; « SMOKED ACRYLIC CASE

: ; WITH SIX INDEXED DIVIDERS
pin j : + RUGGED, HIGH QUALITY

: CONSTRUCTION

= HOLDS 70 5" DISKETTES.
WITH ROOM TO SPARE

259.95
419.95
159.95
129.95
109.95

27.95

29.95

39.95
79.95
49.95
169.95
139.95
179.95

169.00
279.00
199.95

19.95

VERBATIM DATALIFE DISKETTES ps/pp  34.95

9.95

pnww 99 o0 W NNASHUA DISKETTES 5% SOFT SECTOR

DOUBLE SIDED, DOUBLE DENSITY WITH HUB RINGS

QUANTITIES ARE LIMITED. 5 YEAR WARRANTY.

BULK PACKAGED IN FACTORY SEALED BAGS OF 50. INCLUDES
DISKETTE SLEEVES AND WRITE PROTECT TABS. IDEAL FOR SCHOOLS,
CLUBS, AND USERS GROUPS. THIS IS A SPECIAL PURCHASE, SO

$139|l $1.49 ea. $I59

amy 100

D-SUBMINIATURE

DESCRIPTION

ORDER BY

CONTACTS
25

DBxxP

SOLDER CUPS

XX

RT. ANGLE

DB ; ; ST ICL7107

PC SOLDERS
[:]+

DEASR ICL7660

|
RIBBON CABLE L

IDBxx5

TOBxxP ICLBO38

HOODS CREY

4 position

HODD 6 position

MOUNTING HARDWARE $1
FOR ORDERING INSTRUCTIONS, SEE IDCC

RIBBON CABLE

7 position

NN.ABOVE. 8 position

VOLTAGE

SINGLE COLOR
CONTACTS

COLOR CODED

REGULATORS

10

2 7805T .75 7915T .85

32

- 78MO5C .35 7805K 1.39
2 #70

5 . 4.0
4 1 5.4
C . 7.50

36 PIN CENTRONICS

CEN36 MALE SOLDER CUP
IDCEN36 MALE RIBBON CABLE

IDCEN36F FEMALE RIBBON CABLE

P 800

7808T 7BHO5K 9.95

3
1.65
2.50

78127 7812K

7815T 7912K

78247 78LO5 X
7905T 79L05 79
79127 79L12 .79

C, T=T0-220, K=-TO-3, L-T0-92

ORDER TOLL FREE
800'662'6279 (ca)

2.50
1.50

INTERSIL

DIP SWITCHES

Copyright 1985 JDR Microdevices
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$129.00
$119.00

/30/85

SWITCHING POWER SUPPLIES

PE-ASTEG
MODEL AA 12110
+12V @ 2A
-12V @ .1A
+5V @ 2.5A or
5A if 12V not used

18.85

P33
ASTEC AA11190
+5V @ 4A
+12V @ 2.5A
-5V @ .25A
-12V @ .30A

5" DISK DRIVES

TANDON TM100-2
SHUGART SA400L
MPI B52

TEAC FD55B 'z Ht.
TEAC FD55F ' Ht

DS/DD
SS5/DD
DS/DD
DS/DD
DS/Quad

8" DISK DRIVES

SIEMENS FD200-8
SIEMENS FD100-8

DS/DD
SS/DD

BEST SELLING IDC CONN.

IDS 20
IDS 26
IDS 34

RIBBON HEADER SOCKETS
2.25 IDS 40

1.99
IDS 50

RIBBON EDGE CARDS

IDE 20
IDE 26
IDE 34

IDE 40
IDE 50

LIGHT EMITTING DIODES

JUMEO

1-99 100-up
RED .09
GREEN . 15
YELLOW .18 .15

DISPLAYS

MAN-72 CA .3" .99
MAN-74 CC.3" .99
FND-500 CC .5" 1.49
FND-507 CA 5" 1.49

TRANSISTORS

2N2222
PN2222
2N2905
2N2307

PN2307
2N3055
2N3904
2N3906

DISCRETE

5.1v zener
12.0v zener
(1N914) switching

.25
25/1.00

400PIV rectifier
200PI1V 1.5a bridge
OPTO-ISOLATOR

74C14
74C74
74C906
74C922 4.49
74C923 4.95
74C926 7.95

G861 AVIN

(7]
(4]



AMAZINC
DEVICED

PERSONAL DEFENSE AND PROPERTY PROTECTION

(=4 UTILIZE SPACE AGE TECHNOLOGY.
H g?Llleg;HESE DEVICES CAN BE HAZARDOUS AND MAY SOON

f:\ POCKET PAIN FIELD GENERATOR — IPG50
Assembled..
G5..... $8 G5K. $44.50

(8] PHASOR PAIN FIELD CROWD CONTROLLER — :QPSE“G(;

Assembled.
PPF1. Plans ... .$15.00 PPF1K... Kit/Plans.. .$175.00
(] BLASTER - Providesa (%sma d:scharsge capable of puncturing
can P{oduces a 100,

BLS1 . ASSEMBLED

BL$1 "PLANS . .§10.00 BLSIK .. KTI/PLANS .
PLASMA STUN GUN - Very intimidating and affective 50 10
feet 100,000 VOLTS

0 . ASSEMBLED .899.50
PLANS . §10.00 ITMIK .. KIT/PLANS .. $69.50
FlUB\r LASERRAY GUN — Intense visible red beam burns and
welds hardest of metals. MAY BE HAZARDOUS.
RUB3AIll Parts Available for 00qu ting Device$15.00
CARBON DIOXIDE BURNING, CUTTING LASER — Pro-
duces a continuous beam of high energy. MAY BE HAZARDOUS.
LC5..All Parts Available for Completing Device..$15.00
VISIBLE LASERLIGHT GUN — produces intense red beam for
sighting. spotting, etc. Hand held complete.
LGU3. Plans..$10.00 (Kit & A bled Units A
IR PULSED LASER RIFLE — Produces 15-30 wall infra-red
pulses at 200-2000 per sec.
LRG3........... All Parts & Diodes Available.......... $10.00
BEGINNERS LOW POWER VISIBLE LASER — Choice of
Imdh . yellow, green — provides an excellent source of menochromatic
ight.
LHC2........Plans........ $5.00 LHC2K........ Kit......... $34.50
SNOOPER PHONE — Allows user to call his premises and listen
in without phune EVEr ringing.
-.....Assembled. .. ...$89.50
....... .Plans_...... $9.00 SNP2K_....Plans/Kil.....$59.50
LONG RANGE WIRELESS MIKE — Miniature device clearly
transmits well over one mile. Super sensitive, powerful.
MFT1........Plans........$7.00 MFT1K....Plans/Kit.....$49.50
WIRELESS TELEPHONE TRANSMITTER — Transmits both
sides of phone conversation over one mile, shuts off au!omancallgo
VWPMS ......Plans......$8.00 VWPMS5K...Plans/Kit...$39
TALK & TELL AUTOMATIC TELEPHONE RECORDING
DEVICE — Great for mumtunng [elephoﬂe use.
_.Assembled. .. 52450
..... _Plans......$5.00 TAT2K.....Plans/Kil....$14.50

Our phonels open TDFCH'UEFS anytime. Technicians are available 9-11
a.m.. Mon-Thurs for those needing assistance or information. Senrl
§1.00 for of hundreds more similar devices. Send check, casl

MO, Visa, MC, COD to: INFORMATION UNLIMITED

DEPTR®.P 0. Box 716, Amherst, N H 03031 Tel 603-673-4730

=S =35 comn
5% 222
=5 3
NM L]
o
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 isolated sockets; quality spike
luppmsion; basic pmlee!ion. . 881.95

- 3dual mln!ad sockels; suppmr
mmnl pmwdon.. « ... 812295

THE BEST PRIGES

5 1/4% TOP QUALITY DISKS S5/BD, full - :wu.u
COMPUTER MONITORS, 12"grn, v fe, r;pn:ra‘iwr
5 1/4% mac.mx:‘is.rgs sneric 12/l
ears to B.0x11", whi case
8 ABOVE :Eﬁ:n CLEAN PERF, a&a&r 29
SATISFACTION GUARANTEED 66 YOUR WREY BACK!!!
5 II\"I‘E i3] llkl OOIE S5/5D @*, ,rrf‘;;prrmtud! m
04K KEYBOARD surc.nss !‘nr-ﬁ"i o
15(5\?&42\" .Sh, $7.77

208t zoxn‘ 7
mlcmh%, d&tgﬁtl 1oshot,lou rate, 813

Jmlca ) ?Fié.'; nmI tml 1oo/e9
HEAVY DUTY HEATEING, FOUR TO-N'S 2 20 4:5 Je1.257, 381
DELAY LIKES, your choice 75, 100, 200as
HEFIN PG 110V, new $7 . 84
FAkS 0N h RACK, 110V: rfe 9
ol Cohl e S Bell type 81
METAL Es 3.5x2. Ty hehy 4781

ASSTID 107 e i hed Sapes Lotz of T R
ASST'D MINI ToELES/PAD

buihinq. w/hware 3/41

4/81
$°cOD TACYETED TELERTINE ik arsotesee
2 COMD TWISTED WIRE moﬂrmdzig 501t/$1.50
S0UID STATE TIME DELAY RELAY DPDT, 10A contacts $2.95
DPST-ND RELAY, 12VAC coil, 30A contacts $1
3PDT RELAY, 1SVDC coil, 10A contacts 1
DPST-MO RELAY, 208V coll, 25A contacts 41

hrr‘i pia, 2/s1
Bl0 FUSES, 3G rhd 112751 "2 ‘fé.'«ﬁ

SLO-|

CLAIREX_PHOTDLELLS (1'-'0:1, 500 0 20K B/$1
EMI FILTERS: 2 amp: $1. 3 2. 95

2.9V LANPS, screv in, round bulb 10/81

DISC th‘fﬂlﬁ, -0luf@ or .n:mzv M!il

BOOTS i-red,1-blk, 1
BATTERY SNAPS, insulated, w/vire hndi 1
TO ' ALL PINS HISEB THRU $12
J0PIV BRIDGE RECITFIERS, 2A 3/8%1; GA 2/81; Z5A si

s’ 2"4%pr.

1000uF 25V ELECTROLYTIC' CAPACI axial, 7e1
15, 000uF COMPUTER GRADE CAPACITOR, 25V, 2h¢ 10/82
4*'CABLE TIES, locking 20/81

STORS
250, 273283 2096 or 27001899
6 51344, 4164-150ns:82.22
2:82) PIOSZ. 45, DMALST:!

5

FOR FULL
IC SOCKETS, 14,16,22,24, or 40 pin uldarnn 1elhpin:
16 PIN WIFEWRAP 1 “1ovel; 6781 i
: Sz push—on_ fea, AMGL4-16.

Bushhoﬂ fom AWG1B-22; 3/32"push-on AWG24-26; 20/81
ASST'D TRIMMER POTS, some precision 6/81
D COMPUTER

ITORS -|.|'ll
I.OG{ AUDIO POTS, 1/4% 4/%1 1 HEG E.IE POTS 4/81
PLL ASST'D LAMPS /81
12 VOLT | WATT ZEMER B8/%1 DB-50 COMM. lmlt 1
8 POS DIP CHES 2/81

3
‘"3
3

T ST
RACK PANELS alum. 197xB.5* $1 MNFIN FAN GRILLES 2/81
HEATSTNKCS 13K SOPTV DRIDGE 81  ASST ROTRY SWITGIES 4/81

HOM TO ORDER: Order by phml or -.il or at our retail
store, pnf by MC, Visa Iéx\‘
o

$20. P L R oA
w.nmrru SATIEFAT TON r:-r YOUR YORACK within 30
m of receipt. Send our

eader serviced. (rl.-rmnd from equipment)

UNITEG 20 HURLEY ST.

CAMBRIDGE, MA 0214
CIRCLE 264 ON FREE INFORMATION CARD

NICAD BATTERY ZAPPER KIT {3
Thin it one of the most wselul ind money saving kits you L
#an buy! The Nicad Zapper kit repairs those mrnhllul =
you no bonger use because thay won't recharge. Many (3

nicads quit taking 8 charge 1 8 period of time b-nu- el i
they grow internal he only way to make = .
them take 3 charge b Y .
This small kit o

and produces, 13'0\ Cow

the nicad to “blow the whiskers™ without daml;m' lh!
batiery. k-punmut 0% of nicads in sizes from AA o

’jb
C celli. Pping. the nicad is rendy to be fully
ﬂuu;nl? J.pm,m Tike it did when it was new).
The nica 1 produces sholuiely smazing resulis!
Sito| mmmn.mou—-nmu.-rnmdun he Lit comes
-u lll parts, PC board and instructions (less batteries and

hich it xrplm mome:

== =

(62?3 514,95

STYLISH CASE

Diiking
nigrded

CEZSZ 34 95

PHONE ORDERS: 303-973-7291

A 120 VAC
] =y Xenon
L { Strobe Kit
\'ﬁ‘\‘f" il

LY / 7 caon r,,Q"l lq
$10905 | # L
e == *—1"' Y \ it

BOX OF ELECTRONICS

Super surpriie af temstin,
T rARLIIOEL,

wnly ship this vis L

"W
= [ RE
CB282 $10, 00-
2732 EPROM

Blank Hitachi L -

450NSEC Eprom

gm £4972 $2.95

i amy application as Chey o

charged 00 sandan charged
& ff
$1.49

SEND FOR YOUR FREE COPY
OF OUR 1985 CATALOG LISTING:

*Over 70 ﬁmmul: Lm which inchade
parts and

*A million doliary wrlh Ul Mnd hald —
R 31 giveaway ]

*Tremendous ebectronic bargaini!

VISA MC accepted
Phone orders are welcome

CIRCLE 109 ON FREE INFOHHATION CARD

( ACTIVE °
RECEIVING
ANTENNA

Gives excellent reception,
90 KHz to 30 MHz.

New MFJ-1024 Active Receiving
Antenna mounts outdoors away from
electrical noise for maximum signal.

Gives excellent reception of 50 KHz
fo 30 MHz signals. Equivalent to wire
hundreds of feet long. Use any SWL,
MW, BCB, VLF or Ham receiver.

ngh dynamin range RF amplifier. 54
in. whip. 50 foot coax. 20 dB attenuator
prevents receiver overload. Switch be-
tween two receivers. Select auxiliary or
& active antenna. Gain control. “ON"
LED. Remote unit, 3x2x4 in. Control,
6x2x5in. 12 VDC or 110 VAC with
optional adapter,
MFJ-1312, $9.95.

Order from MFJ and try it. If not dellghted
return within 30 daYs for refund (less shipping).
One year unconditional guarantes.
Order today. Call TOLL FREE 800-647-1800.
Char ge VISA, MC. Or mail check, money order.
Write for fres catalog. Over 100 products.

CALL TOLL FREE. .800-647-1800

Call 601-323-5869 in Miss., outside continental
USA, tech/order/repair Info. TELEX 53-4590.

M F ENTERPRISES,

INCORPORATED

\_Box 494, Mississippi State, MS 39762

CIRCLE 60 ON FREE INFORMATION CARD

CIRCLE 105 ON FREE INFORMATION CARD

ELECTRONIC
COMPON ENTS

e,

4 Pty

MANUFACTURERS OF QUALITY
ELECTRONIC COMPONENTS
o BATTERY CLIPS & HOLDERS
* CABLE SETS » CONNECTORS » CAPACITORS
» DISPLAYS » LEDs » FUSES » JACKS & PLUGS
» KNOBS o LAMPS o POTENTIOMETERS
* RF COILS » RELAYS » RESISTORS
e SWITCHES » SEMICONDUCTORS » SPEAKERS
o TEST EQUIPMENT » TRANSFORMERS » TOOLS
o WIRE & CABLE
OVER 15,000 DIFFERENT ITEMS IN STOCKI

® Sales and Order Desk
pan fram 6002 m (P5T)

= TERMS: CO.0, Vire,
MarierCharge
[Opan Accounts Availabie)

MOUSER ELECTRONICS

11433 WOODSIDE AVE. SANTEE. CA 071
PHONE ' [619) 449-2222 TWX 910 - 331-1175

® Phone and Mail
Ovdars Walcome

® Catalegs Mailed
Outside USA
Send $2.00

CIRCLE 117 ON FREE INFORMATION CARD



THE FIRST NAME IN

20 Ml'lz DUAL TRACE DSGILLI]SGIJPE 5

Unsurpassed quality at an unbealable price, the Ramsey oscillo- sa 9 995
scope compares to others costing hundreds more. Features include
a component testing circuit for resistor, capacitor, digital circuit and

diode testing. ® TV video sync filter ® wide bandwidth & high sensi- high

tivity ® internal graticule ®* front panel trace rotator ® Z axis ® high

sensitivity x-y mode * regulated powar supply ® buill-in calibrator

* rock solid triggering

*USA—Add $10.00 per unit for postage, overseas orders add 15%

of lotal order for insured surface mail.

RAMSEY D-1100
VOM MULTITESTER

- }
. l ‘Compact and reliable, designed o
I service a wide variety of equipment
Features include * mirror back
scale * double-jeweled precision
maoving coll * double overload pro-
tection * an ideal low cost unit for
the beglnnor or as a spare back-up

unit.

$41995 &

1 leads and
battery included

ELECTRONIC TEST GEAR

45 MHz DUAL SWEEP 0SCILLOSCOPE

The Ramsey 625 is a dual lime base, delayed sweep unil that includes a built-in
signal delay line lo permil clear viewing during very shodt rise times of high lre-
guency wavaforms. Other features include, variable trigger holdotl ® 20 cali-

WS/div. = fully adjustable sweep

brated sweep time ranges from 0.5 s/div to 0.2

379995

lime ® X5 sweep magnification ® live trigger sources, CH1, CH2, LINE EXTernal m
and INTernal (¥ mode) * front panel x-y cperation, Z axis input ® sum differ-
ence ol CH1, and CH2 wavelorms displayed as single trace » sweep gate and

sweep oulpul ® aulo focus ® singlo sweep
*Same as unit o left

NEW RAMSEY 1200
VOM MULTITESTER

Check transistors, diodes and
LEDs with this professional quality
meter. Other features include;
decibel scale = 20K volt metering
system ® 34" mirrored scale *
polarity swilch = 20 measuring
ranges * safety probes * high
impact plastic case

32495 test leads and

battery included

RAMSEY D-3100
DIGITAL MULTIMETER

Reliable, accurate digital mea-
surements at an amazingly low
cost * in-line color coded push
bultons, speeds range selection

* abs plastic tilt stand * recessed
input jacks * overlioad protection
on all ranges * 3% digit LCD dis-
play with auto zero, auto polarity
& low BAT. indicator

34 995 test leads and

battery included

CT-70 7 DIGIT 525 MHz
COUNTER

Lab quality al a breakthrough price. Features

= 3 frequency ranges sach with pre amp * dual
selectable gate times * gale aclivity indicator

* 50mV @ 150 MHz typical sensitivity ® wide
frequency range ® 1 ppm BECUracy

$41995 jirgnctues

CT-TOkit ...

GT-90 9 DIGIT 600 MHz
COUNTER

The most versatile for less than $300. Features 3
seleciable gale times # 9 digits ® gate indicator
* display hold * 25mV @ 150 MHZ typical sen-

sitivity * 10 MHz timebase for WWV calibration

* 1 ppm accuracy

314995 g

BP-4 nicad pack..

CT-125 3 DIGIT 1.2 GHz
COUNTER

A 8 digit counter that will outperform units cost-
ing hundreds more. * gate indicator ® 24mV @

150 MHz typical sensitivity # 9 digit display

* 1 ppm accuracy * display hold * dual inputs

with preamps

ired include:
$16995 jigincuses

BP-dnicad pacK. .....iieriairasiaesinasia 8.95

pwmsa ol
-

GT-50 8 DIGIT 600 MHz
COUNTER

A versalile lab bench counter with optional
receive frequency adapter, which turns the CT-
50 into a digital readout for most any receiver
* 25 mV @ 150 MHz typical sensitivity ® 8 digit
display * 71 ppm accuracy

*16995 ...

CT-50 kit ...

. §139.95
RA-1 receive .. 1485

DM-700 DIGITAL MULTIMETER

quality at a hobb price. Fea-
lums include 26 different ranges and 5 func-
tions & 3% dlgl‘ Ji inch LED display * auto-
matic d ic polarity

$44995 gy

DM-T00 kit

PS-2 AUDIO MULTIPLIER

The Ps 2 is handy for high resolution audio
UP in fre-

BROADSAND RF PREAMPLIFIER
o R

PR-2 COUNTER PREAMP

The PR-2 is ideal for measuring weak signals
from 10 1o 1,000 MHz = flat 25 db gain ® BNC

quency * great for PL tone
s multiphes by 10 or 100 = 0.01 Hx mso!unon &
buill-in =ignal preamp/conditioner

$4995 ...

s ® great for shifting RF * ideal
receiver/TV preamp

$4495 wired Includes

AC adapter
PR-2 kit .

PS-1B MHz PRESCALER

Extends the range of your present counter to
600 MHz = 2 stage preamp * divide by 10 cir-
cuitry ® sensitivity: 25mV @ 150 MHz = BNC
connectors * drives any counter

$5995 jivgrcue:

P B T e aae s

$99.95
MP-1 probe set......... .--4.95 PS-2 it i

TERMS: = satislaction guaranteed » examine for 10 days: il not pleased. return in
original form lor refund = add 6% for shipping and insurance to a maximum of
$10.00 = overseas add 15% lor surface mail = COD add $§2.50 (COD in USA only|
= groers under $15.00 add $1.50 = NY residents add 7% sales tax = 90 day parts
warranty an all kits = 1 year parts & labor warranty on all wired units

RAMSEY ELECTRONICS, INC.
2575 Baird Rd.
Penfield, N.Y. 14626

=2
PHONE ORDERS CALL

716-586-3930

TELEX 466735 RAMSEY CI

[—=——==a]
ACCESSORIES FOR RAMSEY COUNTERS AR
Telescopic whip antenna—BNC plug $ 8.95
High impedance probe, light loading . . . 16.95
Low pass probe, audio use 16.95
Direct probe, general purpose use . . 13.95
Tilt bail, for CT-70,90,125 ............ 3.95

CIRCLE 70 ON FREE INFORMATION CARD
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S PA RTAN Electronics Inc

G

pAM My,
{516) 499-9500

6094 Jericho Tpke,
Commack, N.Y. 11725

cesk  Philips Remote
' Cable Converter

n".:m-m Trangmyter ® Automatic fine
$129 95 tune & Adaptable to sy
= ear warmanty senice

ﬂ
seiections o mhnmmlan-u

nd telensica o One
Jerrold 58 Channel Wireless ey
Remote Converter $84.95
Jerrold 36 Channel Remote

CATV Converter w/on/off Fine

Tuning $74.95

CABLES

RS232 male-male 6’ 14.95
pins 1-8 & 20

RS232 to Centronics 6’ 21.95
parallel printer cable

REFURBISHED MONITORS -
9" and 12" Bell & Howells
or GBC Commercial Grade
as |ow as

$10.00 off with a purchase

of 2 refurbished monitors 53995

RS232 TRANSMISSION LINE TESTER

Features: “All 25 Signal lines 3 cessible *Dual

Color' Red Green

Accezsories: 1 Cable 10° mae fo Female Extension
Jumper Sel & Straight

1 T-Jumper 4
Callfor quanty pices $169.95

. POCGE TECHNOLOGE INC 10 MHz LogicSeope 134

18 NEHe Roead Tiome Bandwiith.

8- 108 NS Glinch € atchor

Trwy Dnasd Truew

T 300 Edmswnt |LED Diplays

S |0 Bt v ehorm Viemories

3 lmpeat Chammeds (A, 8. T)

# Vot Rastery AC Oparation

L Wowghe, | hand Hubd

e s B SCALL

IN STOCK

The Next Logical Step in Test Instrumentation

The LasgicSonper 116 comsibins i fomctien of Logie Amalysar sad
setmape Totbakot o wegh b | 35

BEFORE YOU PAY §$ FOR A TELEPHONE
SERVICE CALL, TEST IT YOURSELF

Telephone Line Analyze Model #1042 U\ SRaiaia)

— Tests teiephona hne lunchons that atiect
inlephene operabion

— Werkes ino and nng voltag loveis
Checus conaiion of lelephane Sne from
contal oce 10 Uer s lelephong ok
Yerdes isephone ine polarty thal can
#Nect poianty LensANe Wechones

$14.95

RADIO-ELECTRONICS

-k
[

PROFESSIONAL
TELEPHONE PRODUCT TESTER
Features:

—- AN
AN e

MODEL 1045

It sy
owery
« Bt wrens ma e 33505
Iniagts Corgs b conteuly Shoria =
ey & Can be wsed by e Congumer wRhout
e aci o a saiesperson—an satyio
fofom atructon cand it proveed with
o"wlmmmm“ nng test P lesie
» Can by used by e sasceron o
. Wdﬂ Id‘ woste ard DTWF |Dusl
Tone Musicie Fraquency) wets are
Fo0E M recuned el

Discounts

CIHCLE 75 ON FREE INFOHMA'I’ION Cﬁ.RD

ADVERTISING INDEX

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear
in the index below.

Free Information Number Page
263 ALS Satellite -c.ii.o s 102
50 R S A T =T b o Gt 16 115
108 AMC Sales 5 e B 120
76 AP Products . ... o Lo 23
— Active Electronics . .............. 126
— Advance Electronics ... ... ... 33,34,35
106 Advanced Computer Products . . . . . 132
107 All'Electronics ... ..oiiiiesueinss s 129
72 Amazing Devices . .. ............. 136
84 Appliance Service . .............. 103
52 g e e a T e e 122
77 B&K Precision . ................ CV3
53 BIVUS e s 103
— Barte e S A e e 121
98 Beckman Instruments .. .. .. ... . 24,25
- I S s s e b 38
109 Chaney: o s e 136
54 Chemtronics. iuin s fuaasiiegen 28
— Command Productions . . .........107
79 Communications Electronics .. .. .. .. 2
— Coop’s Satellite Digest. . ... ... ... 15
255 DICK SMITH ELECTRONICS. . 57-72
266,272 Deco Industries. . ... ... ... 102,103
256 Diehl Engineering ............ .. 106
82 Digh-Key-. . e s ees 133
— Digital Research Computers. . ... .. 122
57 Digitron s amniaiitees 104
110 1 AN S 128
— Educalc Publications. . ............ 47
— Elec. Industry Association . ....... 113
269 Electronic Salvage Parts . ......... 119
60 Electronic Specialists. . . .......... 136
261 Electronics Book Club ... .......... 7
120 Elephant Electronics .. ........... 103
111 EronE e e et 118
100 Kirestilc T e s i e 118
251 Fluke Manufacturing .............. 5
— Fordham Radio ........... 13,37,CV4
152 Galaxy .- e T S S 103
265 Gemini Electronies. .. ......... .. CD2
= Grantham College of Engineering. . . 48
86,262 Heath /o5 G oo i s 17,89,91
113 JDR Microdevices .. ......... 134,135
114 IR 7 o e 130,131
124 James Walter Satellite Rec.. ... .. .. 103
115 Jensen Tools’. . L L R T, 103
258 Kepro Circuit Systems .. ... ... .. 46
273 Logical Technologies .. ........ ... 102
87 MCM Andios & o oo 125
105 MBS e e 136
— McGraw Hill Book Club. . ......... 29
67 McIntoshLabs. ... ......oo0ciiii. 16
270 Miero=Mart.. Lo s L 124
117 MIOUSEE: ot s tanns vttt s 136
- NREE it it b st s 8
— NS s i s S et s s 18

260 New-Tone Electronics .. ........... 43
89 o B e S o o erry g Pt o e 32
— Pacific Cables!.. ... 5. 2R ry 123
9% PalRS L s e A K e, 46
253 PamaVise...............cccvuvunn 103
68,274,297, Philips ECG ........ovnunnnnnn CD10
298,299

116 PRIDSTOCH 1. s osies s ot e iaiator s e 124
—_ Phoenix Electronics. .. ... ......... 28
125 PowerPlus ..................... 103
267 Quiletrole: o i sl s e s 107
254 RAG Electronics. . ............. 44,45
— RCADESP: e 22,27
78 Radio Shack............... ..., 127
70 Ramsey/li el S nielen 137
257 Regency it i 1
73 e e e R AT e oy g 2 42
75 Spartan Electronics.............. 138
— ARICAPORIN: 5ot e s e N cvV2
— Texas Instruments ... ............. 36
264 Unltech;:: < oo Sl I 136
271 Wavelekr oo sn s m il S 26

Gernsback Publications, Inc.
200 Park Ave. South
New York, NY 10003
(212) 777-6400
Chairman of the Board:

M. Harvey Gernsback
President: Larry Steckler

ADVERTISING SALES 212-777-6400

Larry Steckler
publisher
Shelli Weinman
advertising associate
Arline Fishman
advertising coordinator
Lisa Strassman
credit manager
Donna Sala
credit associate
Naomi Matten
advertising assistant

Sales Offices

EAST/SOUTHEAST
Stanley Levitan
Radio-Electronics

200 Park Ave. South

New York, NY 10003
212-428-6037, 212-777-6400

MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen
Radio-Electronics

540 Frontage Road—Suite 325
Northfield, IL 60093
312-446-1444

PACIFIC COAST/ Mountain States

Marvin Green
Radio-Electronics

15335 Maorrison 5t.—Suite 227
Sherman Oaks, CA 91403
818-986-2001



New from B&K-PRECISION, for
telephone service, test and repair

COMPLETE TELEPHONE PRODUCT ANALYZER. A total
self-contained system for diagnostic testing,
servicing and calibration of corded and cord-
less telephones, answering machines and auto-
matic dialers. Performs every test you'll ever need
to test and repair any phone product including
verification of pulse and touch-tone numbers,
measurement of frequency error and modula-
tion deviation. MODEL 1050 $1695

MODEL 1045 $395

TELEPHONE PRODUCT TESTER. For in-store con-
sumer or service use. Tests handsetf cord, phone
line cord, dial/redial functions, voice and dial
number levels, ring function and voice quality of
corded and cordless phones, answering ma-
chines and automatic dialers. MODEL 1045 $395

CORDLESS TELEPHONE TESTER. Provides full servic-
ing and calibration capability for base and port-
able phone units. All rf test and measurement
functions. Replaces expensive FM generators and
modulation monitors, yet performs all tests re-
quired for cordless phone system analysis and
repair, including full frequency testing and align-
ment. Generates all prior and recently approved
frequencies. MODEL 1047 $895

MODEL 1047 $895

|u__

MODEL 1042 $19.95

TELEPHONE LINE ANALYZER. Quickly identifies a
problem as external or in the phone itself. Tests for
condition of external phone line, phone line cord,
ring and line voltage levels and polarity. Easy to
use, no batiteries or external power needed.
MODEL 1042 $19.95

These fest instruments cover every possible level of service required for telephone products !hr Y
are equally useful for training. The instruction manuals provided offer a c :

or¢ ‘
fraining for service personnel and students. Call your nearest B&K-PRECISION distributor for off rho
shelf-delivery or additional information-—or contact B&K-PRECISION.

», DYNASCAN
'«P WL CORPORATION
6460 West Cortland Street = Chicago. lllinois 60635 « 312 889-9087

Ittt ABOW Cortland S5t Chicago 1L 60635

o5 Empue Exporters Plamvigw NY 11803
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Model DCM-602
$7995

Digital Capacitance Meter
8 ranges with full scale values to 2000 uF

FEATURES s« Broad test range - 1 pF to
2000 uF e LS| circuit provides high
reliability and durability e Lower power
consumption e Clear readout even in bright
light » Crystal time base e Easy to operate,
compact, lightweight e Protected from
charged capacitors e Frequency range -
800 Hzto 8 Hz

Charge it with VISA/MASTERCARD. Money orders, checks accepted. C.0.D.’s require 25% deposit.

Fordham

260 Motor Parkway, Hauppauge, NY 11788

Model DVM-634

$4875

7 functions, 32 ranges.
Transistor measurement
included.

Digital Multimeters

e DC Voltage 100 uV- 1000 V
e AC Voltage 100 uV - 750 V

e AC/DC Current 200 uA - 10 Amps

» Resistance 20 Megohms

« Capacitance (DVM 636/638) 1 pF - 20 uF

Model DVM-638

$7995

11 functions, 38 ranges.
Includes logic level detector,
audible visual continuity,
capacitance and conductance.
measurement.

Model DVM-636

$6275

8 functions, 37 ranges.
Capacitance measurement
included.

FEATURES e Overload Protection e Auto-

decimal LCD readout e Polarity Indication

» 3000 hour battery life with 9V transistor

battery e Low battery indication

Service and Shipping Charge Schedule
FOR ORDERS ADD
Toll Free 235512280 .................. gggg
800-645-9518 | o0 i 850
In NY State 800-832-1446 | $100tandup.... .. ... $1500




