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TEK2200 

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 high 
performance and reliability in 
the field. You get 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 $2650* 

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. 

Télctronbc 
COMMITTED TO EXCELLENCE 

'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. 
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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 

increments, the 11X2000 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 11X650 and HX750, offer 

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. 

el'eANCg_ 

ELECTRONICS, INC. 
7707 Records Street 
Indianapolis, IN 46226 
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www.americanradiohistory.com



NEW! 
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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, 
and when 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: 25-550 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, 1 18-136, 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 the800 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 in acompact-sizedscannerfor use at home 
or on the road. 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 
6 -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 price $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 price $329.95/CE price $209.00 
8 -Band, 30 Channel No Crystal 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 for the ultimate in versatil- 
ity. You can scan up to30 channels at the same time. 
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 Crystal scanner AC/DC 
Frequency range: 30-50, 146-174, 450-512 MHz. 
A versatile 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 
scanner and the following itemsforonly$104.00. 
You get the Regency HX-650 scanner, a set of 4 
AAA ni -cad batteries, the MA -506 carrying case, 
six crystal certificates, AC adapter/charger and 
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 
1%, 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 
MX5000 

Regency 
HX1000 

Regency 
HX2000 

NEW! Regency® HX2000-G 
The World's First 800 MHz. Handheld Scanner 
List price $569.95/CE price $359.00 
7 -Band, 20 Channel No -crystal scanner 
Priority control Search/Scan AC/DC 
Sidellt 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 AC or6 VDC. Scans 
15 channels per second. Size 3" x 7" x 11/2." 
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 progrpmmable priority 
Fully programmable CTCSS on every channel 
If you're a fireman, policeman or a person on the 
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 & ACCESSORIES 
Z10 -G Scanner $136.00 
Z45 -G Scanner $199.00 
RPH410-G 10 ch. handheld no -crystal transciever 5399.00 
B -4-G 1.2 V AAA Ni -Cad batteries (set of four) $9.00 
A -135C -G Crystal certificate $3.00 
A60 -G Magnet mount mobile antenna $35.00 
A70 -G Base station antenna $35.00 
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- 
ernment agencies and most well rated firms at a 
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. Out 
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 scanner for 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 671-01 55. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center" and CE logos are trade- 
marks of Communications Electronics Inc. 
t 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 

COMMUNICATIONS 
ELECTRONICS`" 

Consumer Producs Division 
P.O. Box 1045 Ann Arbor, Michigan 48106-1045 U.S.A. 
Cati 800 -USA -SCAN or outside U.S.A. 313-973-8888 
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BUILD THIS 49 COMPUTER -CONTROLLED ROBOT ARM 
Experiment with robotics. Control an 

Armatron robot arm with your computer to 
learn the basics of robotics-or just to have 
fun! Jimmy Banas 

73 POWER METER FOR YOUR STEREO 

This meter does more than measure power. 
It protects your speakers from excessive 
power levels and provides a turn -on delay. 
Mark S. Cohen 

97 THREE HIGH-PERFORMANCE 
SCANNER ANTENNAS 
Part 2. Construction details for double-zepp 
and coaxial -collinear antennas that will beef 
up your scanner's reception. Loren Frieburg 
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CORNER 
Stocks via satellite. 
Herb Friedman 
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12 VIDEO NEWS 
The present and future in 
the fast -changing video 
scene. David Lachenbruch 

114 SERVICE CLINIC 
Bringing a dead TV back to 
life. Jack Darr 

TECHNOLOGY 14 SATELLITE TV 
The personal dish. Bob Cooper, Jr. 

54 ELECTRONICS AND BREATHING 
A look at the respiratory system and the role 
that electronics technology plays in 

monitoring it. Ray Fish, Ph.D, M.D. 

77 SERVICING CORDLESS TELEPHONES 
As cordless phones grow in popularity, broken 
cordless phones will grow in number. But you 
can help put an end to that! Christopher Kite 

CIRCUITS AND 87 ALL ABOUT OPTOCOUPLERS 
COMPONENTS A look at how to use optocouplers to interface 

digital circuits to the real world. 
Daniel M. Flynn 

91 DESIGNING WITH DIGITAL IC'S 
Part 3. A look at logic gates-the building 
blocks of digital electronics. Joseph J. Carr 

101 HOBBY CORNER 
Power -surge protection. Earl "Doc" Savage 
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Using our extra latch. Robert Grossblatt 

112 STATE OF SOLID STATE 

A light -dimmer circuit. Robert F. Scott 

110 NEW IDEAS 
An electronic heat -sniffer 

COMPUTERS 

81 HOW TO DESIGN 
MICROPROCESSOR -BASED 
PROJECTS 
Part 2. This month, we look 
at Tiny BASIC and at a 

demo/development board. 
Then we put the INS8073 
to work. Tom Fox 

Following COMPUTER DIGEST 
A serial -to-parallel 
converter-and lots more. 
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COVER 1 

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. 
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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! 
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More quality 
accessories for 

more DMMs 
than anyone else 

in the 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 - 
f ree 1-800-426-0361. 

FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 

FLUKE 

IN THE U.S. AND NON -EUROPEAN COUNTRIES. John Fluke Mfg. Co. Inc.. PO Box C9090. M/S 250C. Everett, WA 98206, Sales. (206) 356-5400. Other (206) 347-6100. 

EUROPEAN HEADQUARTERS. Fluke (Holland) BV. PO Box 2269. 5600 CT Eindhoven. The Netherlands. (040) 458045. TLX. 51846 

Copyright 1985 John Fluke Mfg Co, Inc All rights reserved Ad No 4703-9020 
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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 CI 
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 (AIGaAs-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 AIGaAs 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 tern- 
peratu res. 

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 
(IS -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 IS -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 
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7 very good reasons to join 
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Club News Bulletins. All about current selections- 
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Automatic Order. Do nothing and the Main selection 
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nate selection-or no books at all-we'll follow the instruc- 
tions you give on the reply form provided with every News 
Bulletin 
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Wouldn't you like to have a 
new skill you could call your own? 

Learn TV, audio, and video servicing 
with at-home t ining from NRI. 
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You can learn to service and 
repair TVs, stereos, electronic 
musical instruments and ampli- 
fiers, car and portable radios, 
record and tape decks, videocas- 
sette recorders and disc players, 
almost any kind of electronic 
equipment on the market. And 
you can learn to do it at home, 
in your spare time, without quit- 
ting your job or wasting time 
and gasoline on night school. 
NRI will train you, as it has over 
a million and a quarter others, 
with effective methods proven 
over 69 successful years. 

Hands -On Training 
1 

NRI training is practical train- 
ing all the way. Throughout your 
course, you'll perform hands-on 
experience projects that make 
theory come to life and give you 
real understanding. 

Includes Both 25" TV 
And VCR, Plus DMM 

And More 
As part of your training, you'll 

build your own 25" Heath/ 
Zenith color TV, a state-of-the- 
art unit with infrared remote 
tuning, programmable channel 
selection, and the incredible 
space phone for remote calling. 
You also get a front -loading, 
remote -controlled videocassette 
recorder to play your video- 
taped lessons and learn about 
servicing this complex instru- 
ment. 

Practical training on a real state-of-the-art TV, 

VCR or stereo, using professional equipment 

You'll learn troubleshooting 
techniques using a professional 
31/2 -digit digital multimeter. 
Youll 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: 

N4R 

NR! Schools of 
Electronics 

I4 ' McGraw-Hill Continuing r. Education Center 
¡ I Ï 3939 Wisconsin Avenue 

Washington, DC 20016 

We'll give you tomorrow. 
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VIDEO NEWS 

DAVID LACHENBRUCH 
CONTRIBUTING EDITOR 

VCR's hottest year. Videocassette recorders 
became a true mass -market product in 1984, 
ELA's official sales figures prove. Dealers in the 
United States bought 7,615,791 VCR's last year, up 
86.:i% 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 F'unai of 
Japan, 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 maire purposes of VCR's is to make 
illicit copies of copyright material. 

New video products. Pioneer has 
introduced its combination laser videodisc and 
digital audio compact disc player. Priced at $1,200, 
it can play the 41/2 -inch CD audio discs as well as 
12-nch and 8 -inch videodiscs, 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 disc to 
store 25 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 
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LOWLST PRICES 

HITACHI DIRECT Y TO YOU 

OSCILLOSCOPES 
CALL TOLL FREE 45- 5 
FOR FAST DELIVERY 8 

In New York State 800.832-1446 

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

Model V-1100 

$2500°0 
Probes included. 

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

18kV-6" rectangular 
CRT Minimum 
deflection factor 
1 my/dlv, maximum 
sweep time 2ns/div 

TV -sync X -Y 

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

HITACHI 100 MHz QUAD 
TRACE DELAYED SWEEP SCOPE 

Model V -1050F 

$129995 
(Reg. $1980.) Probes included. 

Use of low halation 
dome mesh and large 
6" rectangular CRT 
with internal graticule 

500 uV/div high 
sensitivity design 

Alternate and single 
sweep functions 

TV sync separator 
circuitry with one touch 
synchronization 

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

HITACHI 60 MHz DUAL 
TRACE DELAYED SWEEP SCOPE 

6" rectangular CRT 
with internal graticule. 

1 mV/div high 
sensitivity design 

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

TV sync separator 
circuitry Automatic 

Modell V -650F 

$99500 
(Reg $1195.) Probes included. 

focus circuitry Variable hold off circuitry X -Y operation 
Delayed sweep function with one touch contro' 10X 

magnification Signal output: CH1 output terminal to frequency 
counter, etc. 

HITACHI PORTABLE OSCILLOSCOPES 
1 mV/div DUAL TRACE 

Model V-222 (20 MHz) Model V-422 (40 MHz) 

$54995 
(Reg. $7151 Probes included. 

$69993 
(Reg. $895) Probes included. r 'M.. gw .0 reY 

y 
ittì'4'Ci'o I G i'o''o'fir 
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Thin, light and compact design Large 6 -inch rectangular, 
internal graticule CRT Autofocus circuit and scale illumination 

DC offset function Voltage and frequency reading outputs 
Alternate magnify function 8 divisions of displayed dynamic 

range TV sync separation circuit X -Y operation mode 

HITACHI PORTABLE 
OSCILLOSCOPE DC TO 20 MHz, 
1 mV/div DUAL TRACE 

Thin, light and 
compact design 

Large 6 -inch 
rectangular, internal 
graticule CRT High 
accuracy - +3% High 
sensitivity -1 mV/div 

Stable, low -drift 
design 8 divisions of 
displayed dynamic 
range TV sync 
separation circuit X -Y operation mode 

MASTERCARD/VISA 
ACCEPTED 

OD . ., 
PHONE ORDERS 
ACCEPTED 

Model V-212 

$49995 
(Reg. $615.1 

Probes included. 

411, m 0 

i 'eid r 

o, 

Service and Shipping 
Charge Schedule 

FOR ORDERS 

$501-750 
$751-1,000 . . 

$1,001 and up. 

ADD 

$8.50 
$12.50 
$1500 

Fordham 
260 Motor Parkway, Hauppauge, New York 11788 
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SATELLITE TV 

What's new in TVRO systems 

WHAT'S SMALLER THAN A 10 -FOOT DISH, 
but bigger than a bread box?-a 
PD'TM, 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 

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 
about 20% 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: 
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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 
that regular cable -TV customers 
have, when and where regular ca- 

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. 

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 a single 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 first time 

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. It is MUST reading for every person 
in, or thinking about 'getting into,' any segment of the home TVRO world. 

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

NAME COMPANY 

ADDRESS 

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 

10003; or call 305-771-0505 for credit card orders ONLY. 

I MT 
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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 

IlltIntash 
STEREO CATALOG 

and FM DIRECTORY 
Get all the newest and latest information on the new 
McIntosh stereo equipment in the McIntosh catalog. In 
addition you will receive an FM station directory that 
covers all of North America. 

SEND 

TODAY! 

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

RE 

NAME 

ADDRESS 

CITY 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, a 6 footer is still not enough 
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 a dozen channels or so. As Peter 
Sutro of Personal Dish notes, "We 
tried to sell the 5- and 6 -foot anten- 
nas as juniorTVRO'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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Heathkit instruments. Some buy 
them for pride... some, to save mone,. 

Professional specs for serious users 
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 IOA-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. 

,ar,. 
slisidfárytif Zenith Electronics Corporation 
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D IG -4414 Scope Calibrator. 1 ns 
rise time. 0.015% tolerance. 
© 10-4205 Dual -Trace 5 MHz Scope. 
10mV/cn sensitivity. 
© IT -2232 Component Tracer. 
Checks circuits without power. 

O IP -2718 Power Supply. Fixed 5 
volt and wo variable 0-20 V supplies. 

O IG -1271 Function Generator. 
Sine, square, triangle waveforms. 
0.1 Hz le 1 MHz. 

O IG -1277 Pulse Generator. 100 ns 
to 1 sec width pulses. 

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

L 

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

O IM -2420 Frequency Co _inter. 5Hz 
to 512 MHz. Ovenized cscillator. 
Include; period, frequency, and 
ratio mcdes. 
El IM -2215 Hand-held DIM/. 24 
DC/AC volts, amps and resistance 
ranges. = .25 DC accuracy. 

El IT -2253 Capacitance Meter.199.9 
pF to 1919 mF. Auto ranging. 

EI 10-4360 Scope and OA -4200 
Time/VcRtage Module. Triple trace, 
60 MHz. 7 ns rise time. IOA-4200 
controls CRT cursor anc displays 
frequency, time, or voltace. 

Take another look at Ire instruments 
you should be buildirg. 

FREE 
COLOR HEATH KIT CATALOG 
Mall this coupon to: 
Heath Company, Dept 020-296 
Benton Harbor, MI 45022 

Name 

Address 

City 

State Zip 
GX-393R1 
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POWERFULTRAINING 
CAREERS IN PC 

Learn PC Servicing By Assembling Your Own 
NTS/HEATH HS -151 16 -Bit Desk -Top Computer 

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. 

18 

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 the uses 
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. 

The Exciting 
NTS/HEATH 16 -Bit 
HS -151 is Loaded 
with Features: 

A. 128KB RAM user memory on 
board, expandable to 640KB. 

B. 16 -Bit 8088 microprocessor 
accepts advanced software and 
speeds word processing; also 
allows selection from the huge 
library of IBM* software. 

C. 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.) 

E. Four open IBM-compatible slots 
provide for future expansion, 
printer, modem, etc. Will accept 
most peripheral boards designed 
for the IBM PC. 

F 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. 
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FOR 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 
Res,dera and Home Study Schools 

4000 South Figueroa Street 
Los Angeles, CA 90037-9988 
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LETTERS 

BANDWIDTH ACCURACY 
I take exception to the text in 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_.banadwioth of a satellite tran- 
sponder is about 10 MHz" is in 
error. To be accurate, the effective 
bandwidth of the modulated car- 
rier is 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 
you. Sooner or later, every 
VCR belt needs replacing. 
And when one goes, the 
others aren't far behind. 
So make the most of it 
with RCA's VCR Belt 
Kits (stock numbers 

199094 and 199095) for RCA, 
Magnavox, Panasonic, Quasar, 

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 
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- VCR 
2088. Attn: Sales Parts Promotion Services. 
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LITTLE 
THINGS 
MEAN 
A LOT 
Being the first company to 
make solderless breadboards 
isn't necessarily what makes 
us the best. It's all the little 
things you don't see, like our 
spring clip terminals, that make 
AP' PRODUCTS 
ACEBOARDS so / .,; 
big on reliability. 

From our larg- 
est ACEBOARD 
with over 5000 tie 
points, to a single tie 
point block, our spring clip 
terminals give you nothing 
but good, solid contact on 
every connection. They accom- 
modate a wide variety of leads 
and have the best electrical 
properties, because our spring 
clips are solid alloy, not plated 
nickel. We've even developed 
enough normal force to break 
through any oxides which could 
occur on solder plated leads. 
You've come to trust our test 
clips for the same reason. 

Since one bad connection 
can ruin a whole circuit, we pay 
close attention to how well our 
spring clip terminals sit within 
the insulator cell areas. 
Spring clip edges are 
never exposed at the 
insertion window. 

For the name of the 
distributor nearest you, 
call TOLL FREE (800) 321-9668. 
(In Ohio, call collect (216) 354-2101). 

7 

Leads 
won't buckle, clips 
won't oxidize, it all adds 

up to longer life. 
Even from the out- 

. . side there's more 
to an ACEBOARD 
than meets the 

eye. Our durable 
Acetal Copolymer 
plastic body is a 

good insulatorwith excellent 
dielectric properties. 
And special manu- 
facturingtechniques 
in the insertion of the 
contacts into the 
plastic body insure 
that your Breadboard 
will always remain 
flat. No skimping or 
planned obsolescence 
here. Again, just good 
solid contact on 
every connection. 

Turn our breadboard 
body over...and you'll dis- 
cover another key to it's 

reliability. The 
double -sided 
adhesive 
foam you'll 

A P PRODUCTS 
INCORPORATED 

9325 Progress Parkway, Box 540 
Mentor, Ohio 44060, [216) 354-2101 
TUX: 810-425-2250 
In Canada, call Lenbrook Electronics [416) 477-7722 

see there 
is more than a pres- 
sure sensitive mount. 
It also insulates to prevent 
shorts and seals the bot- 
tom of the individual 
spring clip cells. 
If solder shavings from 

resistors or com- 
ponent leads 
drop into the 
cell, they can't 
spread into 
other cells to 
short them out. 

Take a close 
look at our 
ACEBOARDS. 
A P PRODUCTS 
has the biggest 
and most com- 
plete line of 

ACEBOARD sizes. It's 
also our commit- 
ment to you 
that if your 
ACEBOARD 
doesn't 

i 

work perfectly, bring it 
back to yoL r A P PRODUCTS 
distributor. He'll replace it, 
no hassles. 

To help you see for yourself 
what a big difference the little 
things make, we're offering 
you a 10°/e discount on the entire 
A P PRODUCTS ACEBOARD/ 
Breadboard line. 

Just fill out the coupon 
and present it to your 
A P PRODUCTS distributor. 

The purchase price of 
any size ACEBOARD 

or Breadboard product. 

I, 

Your Name 

Address 

City State Zip 

Dealer Name 

ACEBOARD # 
Limit 5 ACEBOARDS or Breadboards per coupon. Otter valid only at participating AP PRODUCTS distributors. RE 585 
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Introducing a broad, new line of multi - 
feature, cost -competitive instruments from 
Beckman Industrial CorporationjM 

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 - 

7 
OAF or 
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able price. In fact, you'll 
have a hard time finding comparable instru- 
ments that offer as much functionality and quality. 

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 UC10 Universal Counter measures 
unit count, period, time interval and frequency 
to 100MHz. And the FG2 Function Generator 
produces sine, triangle and rectangular waves up 
to 2MHz and at continuously variable duty cycles. 
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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 2000µF 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 

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) 773-8111. 

Bor/rrsars Irrü ictr-ia/ " `L/_/ /YI / In rig IYI 
01984 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 
µs-that is not widely used. To ac- 
commodate the more widely used 
75 µs 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- 

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: 

eJBsinwmt 

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 
I feel that I owe Mr. Grossblatt an 

apology; I tender it herewith. 
In his June, 1984, article on the 

CD4018 sinewave generator he 
stated that "We are not using the 
Q5 output of the 4018 because it's a 

WAVeTe K 

Our 2 MHz Function Generator 
has an unlimited range. 

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 waveforms-sines, 
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. Model 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, step 
attenuator to - 80dB, and a TTL 
pulse output. The price is just $395. 
For a data sheet or to order, call or 
write Wavetek San Diego, P.O. Box 
85265, 9045 Balboa Ave., San 
Diego, CA 92138. Phone 6191 
279-2200; TWX [910) 335-2007. 
'Batteries not included. ' ,t 
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quick and dirty way to make the 
waveform conform more closely 
to a sinewave." On the basis of 
symmetry considerations I 

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 un- 
less you have seen it before. I won- 
der if he has seen this before? I 

have, so I have no excuse; I 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 1000. 

I own a number of computers, 
but would not attempt to modify 
most of those. An exception to 
that is the 1000. Thanks to your arti- 
cles on using that computer as a 

controller (Radio -Electronics, July, 
August, and September 1984), I am 
making the 1000 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 
good money for a service call. 

Dont let him blow it! 

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 a single - 
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 SK Replacement 

Solid State 

, 
[max 8[103 

TRANSIENT VOTTRa 

SURGE SUPPRESSOR 

9R 

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. EverySK403 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 - 

CIF CLE 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 connect your VCR, 
continued on page 32 
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PRICE SLASHERS 

CONVERTERS 
ONLY $5995 

FACTORY 
REFURBISHED 

60 Channel Capacity 
P.L.L. Tuning 
6 Channel Memory 

OTHER MODELS ALSO AVAILABLE 
Jerrold JRX-3 549.95' Jerrold DRX-3 $69.96' 
Jerrold RSC -3 $39.95' 
'Reconditioned Units With 30 Day Warranty 

TV On -Off Feature 
Infra -Red Wireless 
Remote Control 

VIDEO SWITCHERS 

DW42K 

$49.95 
DW63K 

$74.95 
MasterCard & Visa Add 5% Special Price on New Factory 
Checks - Allow 14 Working Days Fresh Units - $69.95 
Freight Charges: Sent Collect Warranty Not Valid After 
Order 20 or More - Freight Prepaid 

15 Days From Receipt 

Phoenix Electronics 
1 Midwood Allendale, NJ 07401 

(201)848-8229 
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CoMASTER THE NEW ELECTRONICS WITH 

n 

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 
theory in practice.. . 

will help you master 
principles that apply all 
the way up to tomorrow's 
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 

.o.^ 

wants 
an update in con- 

temporary circuits...a 
manager or stpervisor 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, 

most convenient, 
probably least 
expensive way to 

,Ar"!!!1 do it. And the 
only one that gives 

4. you hands-on 
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. 

r, ' McGraw-Hill 
Continuing Education Center 

M 3939 Wisconsin Ave. 
I 1 Washington, D.C. 20016 

www.americanradiohistory.com



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 antenna to 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... 
I use PTS modules and tuners because of their 
automatic updates. Compared to original 
manufacturers' new and rebuilt parts, PTS is 

better. Quality and turnaround makes the 
difference. FPS does a better job of rebuilding 

'cause that's all they do." 

Try PTS rebuilt modules and tuners fon 
Fast 8 hour rebuilding service 

Full year 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' 
specs. 

[21 l.n 
TTM 

For your free copy of the PTS Price a Tethtnical 
Information Guide write: 

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

Depend 
ee 

n 
PTS nters 

and Authorized Distributors 
nationwide. 

CIRCLE 89 ON FREE INFORMATION CARD 

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 that an 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- 
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- 
ment is in 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 
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ADVANCE CE ELECTRONICS 
IS PROUD TO ANNOUNCE 

DYNASCAN BREAKS THE PRICE BARRIER CORPORATION 

WITH THESE HIGH PERFORMANCE 
OSCILLOSCOPES 

100 MHz Dual Trace/ 
Dual Time Base 

:4KPRECISION 

1 mV/div sensitivity 
23 calibrated sweeps 
Rectangular CRT with internal 
graticule and scale illumination 
Signal Delay Line 

$995 
Does not include probes 
($60.00 a pair when purchased with scope) QUANTITIES ARE LIMITED 

40 MHz Dual Trace 

1 mV/div sensitivity 
21 calibrated sweeps 
Rectangular CRT with internal 
graticule and scale illumination 
Video sync separators 
Signal delay line 
12 kV accelerating voltage 

20 MHz Dual Trace 
1 mV/div sensitivity 
20 calibrated sweeps 
Rectangular CRT with 
internal graticule and scale 
illumination 
Video sync separators 
X -Y operation 
Z axis input 

6 kV accelerating voltage 
X10 sweep magnification 
Auto sweep 
V mode-displays two 
signals unrelated in 
frequency 
Sum & difference 
capability 

Please add $15. shipping in Continental U.S. 

X -Y ope ration 
Z axis input 
X10 sweep magnification 
Delayec sweep/dual time base 
Single sweep 
Auto fo gus 

lb 
New Model 1522 1 

CALL FOR PRICES 

=J 
low nun 

TOLL FREE NOT LINE 

800-223-0474 
212-730-7030 

[O wtJi 401n Jlrtttl, Ntw TURK, N.T. 1W3ti 

THE TEST EQUIPMENT SPECIALISTS 

ADVANC_ 
C/ C TO/1M/ 
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PHILIPS KEITHLEY 
WESTON on -Linear Systems ilj4KPRfClSJON ' 

LEADER 

4Yz DIGIT 

tOk MULTIMETERS 

77 0.3% Accuracy 
Manual or 
Autorange 

10A + mA Range 
Beeper 

"Touch -Hold" 
Function 

$34900 

MODEL 
8060A 

WE CARRY A FULL 
LINE OF FLUKE 
MULTIMETERS. 
IN STOCK NOW 

Sale ends May 85 

FLUKE 
Frequency measuements to 
200KHz 
dB measurements 
Basic dc accuracy 0.4%; 10µV, 
10 nA and 10 msZ sensitivity 
Relative measurements 
True RMS 
High-speed Beeper 

THE NEW 
FLUKE 27 SERIES 
WORLDS TOUGHEST METER 

NOW 
IN STOCKT 

FLUKE 
SERIES 
MULTIMETERS 

Analog Display Rotary Knob Volts AC & 
DC Resistance to 32 MSZ 10 Amps Diode 
Test 3200 Counts Fast Autoranging Function 
Annunciators in Display Power -Up Self Test 

2000 + Hour Battery Life w/ Power Down "Sleep 
Mode" New Test Leads VDE & UL Approval 

$9900 

75 

0.5% Accuracy 
Manual or 
Autorange 
10A + 300 mA 
Range 
Beeper 

¡+%PRECIS/ON 
INDUSTRIAL 

TRANSISTOR 
TESTER 

$19995 

MODEL 
520B 

Now with HI/LO Drive 
Works in -circuit when 
others won't 
Identifies all three tran- 
sistor leads 

Random lead connection 
Audibly and visually in- 
dicates GOOD transistor 

MODEL 830 

Automatically mea- 
sures capacitance 
from 0.1 pF to 200mF 

0.1pF resolution 
0.2% basic 
accuracy 

31/2 digit LCD display 

$7995 
and free C70 
holster 73 

0.7% Accuracy 
Autorange Only 
10 Amp Only 

70 MHz Dual Time Base 
SCOPE MODEL 

1570 

$995 00 

. 

PRICE DOES NOT 

INCLUDE PROBES 

lmV/division sensitivity to 70 
MHz 
500 µ V/division cascade 
sensitivity 
Four -input operation provides 
trigger view on 4 separate inputs 
Alternate time base operation 
Switching power supply delivers 
best efficiency and regulation at 
lowest weight 

CAPACITANCE METERS 

$19995 $15995 
MODEL 820 

Resolves to 0.1 pF 

4 digit easy -to -read 
LED display 
Fuse protected 
against charged 
capacitors 
Overrange indication 
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HITACHI 
4ilitATA PRECISION TRIPLETT 

¡FL UKEI AWS I DORIC HICKOC VIZ 111 

BECKMAN'S CIRCUITMATE ° 
ALL UNDER $100 
AVAILABLE NOW.... 

$64 95 

Circuitmate DM 20- 
31/2 -digit, pocket-size 

multimeter; 0.8% Vdc 
accuracy, diode test, 

hFE test, conductance, 
10 amps AC and DC 

ranges, auto -polarity 
auto -zero, auto - 

decimal 

$79" 
Circuitmate DM -25- 
31/2 digit, pocket-size 
multimeter; 0.5% Vac 
accuracy, diode test, 

capacitance, continuity 
beeper, conductance, 

10 amps AC and DC 
ranges, auto -polarity, 

auto -zero, auto - 
decimal 

$69 95 

Circuitmate DM -40 - 
31/:-cigit multimeter; 
0.8% Vdc accuracy, 

diode test, auto- 
po'arity, auto -zero, 

auto -decimal 

$8995 
Circuitmate DM 45 - 

31/2 -digit multimeter; 
0.5% Vdc accuracy, 

diode test,continuity 
beeper, 10 amps AC 

and DC ranges, auto - 
zero, auto -polarity, 

auto -decimal 

...Quality and Performance 
Beckman and 41/2 Digits... 

True RMS 

AVAILABLE NOW! 

BECKMAN does it 

again...a true RMS 
41/2 DMM wit year 
calibrated cycle at 

a 31/2 digit price. 

-77731) 

NEW 
Beckman $3995 

Circuit -mate in stock now 

DM10 

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. 

SALE 
$59.95 

$76" 
-i ne DM 77 gives you 

the convenience of 
autoranging plus 10 

amps ac/dc 
measurement 

capability. You simply 
select the function 
you want, and the 

DM 77 automatically 
sets the required 

range. . PRf CISIt7N 
POWER SUPPLIES 

$29995 
MODEL16O 

1 

Isolated 0.50VDC, continuously 
variable; 0-2A in four ranges 
Fully automatic shutdown, 
adjustable current limit 
Perfect for solid state servicing 

FUNCTION 

$18995 
Sine, square and triangle output 
Variable and fixed TTL outputs 
0.1 Hz to 1MHz in six ranges 
Push button range and function 
selection 
Typical sine wave distortion 
under 0.5% from 1 Hz to 100kHz 

Small Size 
Complete 
Autoranging 

"Touch Hold" 
Audible 
continuity 
checking 

$329" MODEL 1650 

Functions as three separate 
supplies 
Exclusive tracking circuit 
Fixed output 5VDC, 5A 

Two 0 to 25VDC outputs at 0.5A 

Fully automatic, current -limited 
overload protection 

GENERATORS 

MODEL $319 95 
20 

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 

L 
] 

'TOLL FREE 
HOT LINE 

800-223-0474 
212-730-7030 

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

THE TEST EQUIPMENT SPECIALISTS 

ADVANCE-.I 
ELECTRONICS- 
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EQUIPMENT REPORTS 

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 
output signals on UHF, but you can 

Texas Instruments Understanding Series.TM 

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

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. 

TEXAS 
INSTRUMENTS 

Creating useful products 
and services for you. 

Please send me the following titles 
it $14.95 each: 

# of copies 

Understanding Automation Systems LCB8472 

Understanding Automotive Electronics LCB8475 

Understanding Communications Systems LCB8474 

Understanding Computer Science LCB8452 

Understanding Data Communications LCB8483 

Understanding Digital Electronics LCB8471 

Understanding Digital Troubleshooting LCB8473 

Understanding Microprocessors LCB8451 

Understanding Solid State Electronics LCB8453 

Understanding Telephone Electronics LCB8482 

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

Name 

Address 

City 

State Zip 

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, DR). Foreign orders must be in U.S. dollars and include 
shipping charges. Sorry, no phone orders. 

© 1985 Texas Instruments Incorporated 
2122 

RE485 

Multiplex Technology ChannelPlus 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE/ 

1 2 3 4 5 6 7 8 9 

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. 

CIRCLE 6 ON FREE INFORMATION CARO 

IF YOU'RE AN ACTIVE RADIO AMATEUR, 
one of the necessities of life-es- 

continued on page 42 
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260 Motor Parkway, Hauppauge, NY 11788 

VIDEO ACCESSORIES 
Highest quality Highest performance Lowest prices 

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 

FOR ULTIMATE VIEWING 
TEKNIKA 
WIRELESS REMOTE 
CONTROL TV TUNER 
& CABLE CONVERTER 
WITH VOLUME CONTROL 

Model 6510 

$16995 

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

Works with any TV set Quick, easy 
installation Off -air and cable compatible 
Quartz frequency synthesizer tuning Direct 
access/memory scan selector Ultra -compact, 
hand-held wireless remote control 

61 CHANNEL WIRELESS 
REMOTE CONTROL 

Model V7661 $7995 

1.; 
Wireless remote control on/off, channel 
selection and fine tuning. 

Works with any TV 61 channel capability 
Microcomputer controlled PLL operation 
Converter panel controllable for channel up, 

down, or/off, fine tuning. LED display 
Compatible with CAN systems. 

STABILIZER/IMAGE ENHANCER/RF 
CONVERTER/VIDEO FAD31/2-WA.1f 
DISTRIBUTION AMPLIFER 

Model V1880 $9995 

Hook-up 
cable 

$11.75 

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. 

opVIDEO I f SWITCH 

4 4 4 

Model V4804 $4995 

Record a pay channel while 
viewing a standard channel. 
You can also connect an 
antenna/cable, VCR, video disc 
player, home computer and 
video game. 

Charge it with VISA/MASTERCARD. II» Phone orders accepted. 

bp VIDEO TAPE REWINDEP 

Toll Free Fordhanhi 800-645-9518 
In NY State 800.832-1446 

Model V7777 VHS s49" 
Model V7778 BETA549P5 

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

Service and Shipping Charge Scihedur/e 
FOR ORDERS ADD 

$25-250 $4.50 
8251-500 $6.50 
$501-750 $8.50 
$751-1,000 $12.50 
$1,001 and up $15.00 
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What can you do 
Just about 

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 

methods of independent study without class- 
room sessions. 

Learn as much as you want, 
when you want. 
Whether you're interested in learning new skills 
or upgrading old ones, earning a diptoma 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 
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with electronics? 
anything. 

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 
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. 

World Headquarters 
Clevela nd Institute of Electronics, Inc. 
1776 East 17th Street CI(, VV,,iu5L Ohio 44114 

I 1 Please send me your CIE Off -Campus Studies Catalog. 
including details about the Associate Degree program. 

I understand there is no cost for the catalog and a CIE 
representative may call, but :here is no obligation. 

gY 

Print Name 

it Address Apt. No 

City State Zip 

1 Age Area Code Phone No. 

Check box for G.I. Bill bulletin on Ecucational Benefits 

1 I- ! Veteran I l Active Duty 

MAIL TODAY! RE -09 
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EQUIPMENT REPORTS 

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 823 was designed to sit in 

Mirage B23A 

OVERALL 
PRICE 

EASE 
OF USE 

INSTRUCTION 
MANUAL 

PRICE 
VALUE 

mah 
io 1 2 3 4 5 6 7 8 9 

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. 
It worked 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 
hot lead 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, but would 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 
a pleasure 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 

QUALITY COMPONENTS - NOT MAIL ORDER "SECONDS" 

ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 
cam actuated, true zero 
insertion- tin plated solder 
tail pins - capable of being 
plugged into dip sockets, 
including wire wrap. 

Stock No. of 
Ne. Pins 1.9 10.49 50 

11055 24 4.98 54.35 $3.90 
11058 
11057 

28 
40 

5.15 
8.81 

4.50 
5.95 

4.05 
5.35 

11058 84 12.02 10.50 9.45 

IC-ROOLE RS' from 
UNITRACK dissipate Stock CO.%ns 

er 2 wads of heal Iror, No i IC 9ík9 
áuá1»ñ rI»'rOoleloefde 22225 14 6.29 
Just push IOR«ter on - 22226 16 .29 

cod.. from p 
anddis b 

lo 

ottom of Ic and 
led. Won't Snake 

ens.) 

SCREW MACHINED SOCKET ono 

PINS, loose, packaged in bags of r 7 
1 no Stock N. 11310 is solder tail 
with gold Collet tin shell. Stock No. j 
11311 is wire wrap with gold collet 

7gold shell. 

810. 
No D99enplen 1 see 5 Bass 10 6a9í 
11310 Beg 01100 

11311 
Mar MO Plot 5 4.9e 9 4.45 93.66 

wale se, ÓM9 11.95 10.75 9.50 

WILD ROVER 
Touch switch capsule. Operating 
motion is .005" raout the use 
of a levered arm 

with 
last on 

end Ott with low noise Normally open - 
rated 115 VAC. 1 6 amp.30 milliohm re 
,stance-. 615 radius by 160 thick 

Stock No. 1-9 10 6 Up 
12098 51.42 51.28 

3 X 4 Elestomeric Keyboards 
Each keyboard nas a p.c 
board. elastOmertc pad 
with contacts, ABS 
bodies and double shot 
molded keys Max rating: 
12 VDC @ 20mA - - 
Contact Row leas than (onk O F9rttl59 e T I 

pots 
500 ohms Bounce( less 11291 IpÓ:so. 2.Ot amm U.03 sa s0 than 10 m sec 11292 Box409 1.53 5mm 3.95 3.110 

SUB CUB I and SUB 6 Digit LSI Counter Modules with LCD Readouts 
CUB II are high and Associated Stock Ne. Description Prica quality. complete LSI 51070 Complete Function $45.00 Modules odules with M 0u11ä rag Assemblies 
LCD readout. Modules .- (includes batteries 

but does not include 
display counter) 

51071 Mounting P.C. Board 
only 

51072 SUB -CUB I display 
counter module only 

51073 SUB -CUB II display 
counter module only 

51074 Panel Bezel 
Evaluation Kit for 
SUB -CUB II (does not 
include SUB -CUB II 
counter module) 

51075 DATA SHEET .25 

plug In P.c. [Ward 
(Stock No. 51071). SUB CUB I 
Complete function 
evaluation kit (Stock 
No. 51070) contains'. 
p.c. board.4.5V banery 
and variablefreguency 
oscillator to supply 
train of count pulses. 
Stock No. 51070 has 
LATCH, RESET and 
TEST functions 13 
buttons). P.C. board 

boardgwork,s 
tor Dread - 

SUB CUB 11 

7.50 

18.00 

24.00 

12.00 

he c attery Just Wrap Tool 
ew battery powered tool wraps insulated 
re around 025 square Opals without need 

for cutting and pre- stripping. Complete 
i oil and 100 h 30 AWG wire 

Stock No Description mice 
13340 Battery Iustswap 1 1 with at {/J{ 

and ton, 30 !MG wire (39.95 fu1 13341 Replacement bit 10.35 
13342 10011 clue replacement wire 1.54 
13343 10011 while replacement wire 7.54 
13344 10011 yellow replacement wile 7.54 
13345 10011 red replacement wire 7.54 

OK MACHINE AND TOOL 
IC INSERTION/ 
EXTRACTION KIT 
Includes DIP IC extractors and 
inserters to accommodate all ICs 
Irom 14 10 40 pins. Tools that 
engage conductive audaces are 
CMOS sale and include ground 

a - colorful 8'ßr"a 
11" charts eliminate the need to 
stumble through manuals and 

accmaries Fully decoded -Instant 
ess - totally comprehensive ' goes 

pin Outs. cycle times buy notes.9tc.. etc. 
Stock No. earennce 
23010 
23011 095Á 5 95 
23012 5502 (65/00 .... 5 95 
23013 SO«and rem.es 5 95 
23014 54/7400 rd. amours 5 95 
23015 Bascalaoranms 5 95 
2 Ole 50515/83.04S.n. 
23017 Now to genera I rom a 5m,, 5.95 
2 worsen. _.. s. s 

mg tugs. stocke N9 $41.34 ]ho 

Send $1 00 postage and handling 
for FREE COMPLETE CATALOG 
which includes coupon for 51 00 OFF purchase 

TI WIRE 
WRAP 
SOCKETS 
Tin plated 
phosphor bronze 
Contact -3 wrap 
Stock 

BB No. No Pins 
11301 8 S.40 5.36 
11302 14 .59 .54 
11303 18 .64 .58 
11304 18 .73 .66 
11305 20 .99 .90 
11306 22 1.12 1.02 
11307 24 1.25 1.14 
11308 28 1.52 1.38 
11309 40 2.05 1.86 

SINGLE ROW ' 

SOCKETS 

ertzto ooze 
Both styles break. 
able lo any number 
of Contact positions 
wanted 

i 

Strip of 25 collet sockets/pins 
mount odd -center components 
easily. Gold plated contacts 

Stock No. 1-24 25 50 
10240 $1.70 $1.50 $1.30 

.1 4,4 
Strip of 40 pins with single 
beam sockets. Tin plated 
contacts. 

Stock No. 1-99 100 500 1000 
10850 51.09 5.90 5.82 5.72 

9.211. PIN FORMING TOOL Çc 

puts IC's on their rr--)-, dl1 
WHII true ow o row 

f 
11 

spacing. One side is 
for.300 centers, Flip tool ONE TOOL DOES 

- ' over for devices g thru 40 PINS! 
.600 centers. Put device 
in tool and squeeze. Stock No. Price 

Hand Tool 11059 512.95 
NEW) ANTI -STATIC MODEL 10200 514.95 

SOCKET WRAP ID a pit S f 

Dip socket -sized piastic panels X3296 
fó ora 

with numbered holes in Pin Iota' ,fflaBusy 
20e,n 

lions Slip onto SOCkel before f 3299 22 n 

rapping to idantily Pins, f X300 
,?,,192 

a o.n 

Also write on them for location. 
<0 pin 

IC pad number. function. etc 
f 1 96 qn 

Simplifies initial wire wrapping 
troubleshooting and repair Sl .95 per pack 

SINTEC co 
28 8th St., Box 410 
Frenchtown. NJ 08825 

THERMOPROBE: Identlllea Dead 
Components- Replaces Volt Meters! 

Identify dead components which do not 
emit heat. Just point thermistor probe, 
within 1/16" of board - move 
over components and see 
which are Stock No. Price 
deed. 22300 921.95 

100 
-499 500 

$.30 
.45 
.48 
.55 
.75 
.85 
.95 

1.15 
1.55 

TI LOW PROFILE 
SOCKETS 
Tin plated 
copper alloy 
688 contact pins 
with gas tight seal. 
Stock 100 

11202 14 

No. No Pins 1.24 25-99 999 
$.105.09 5.08 

11203 16 .18 .15 .14 
11204 /8 .18 .17 .15 
11205 20 .20 .18 .16 
11208 22 .22 .20 .18 
11207 24 .24 .22 .20 
11208 28 .28 .26 .25 
11209 40 .40 .37 .33 

Single Diyit Displays - Cornrnon 
Cathode 
Stock 
No. Color 1 100 
12082 Red 81.12 $ .99 
12085 Green 1.84 1.63 
12087 Yellow 1.92 1.70 
12089 Orange 2.08 1.84 

Right Angle Socket for Above 
Displays 

Stock 
No. 1 100 
11010 51.24 8 .99 

:.1.8:8.9 OPTEL LCD's with pins 

Stock No. 47005 Stock 

8.9:8.9 47 
Stock No. 47006 47007 

8 8:9 B Stock No. 47007 

Descnption 1 10 
35a dig, .5"S 5.95$ 5.50 
4 dig, 5 5.95 5.50 
4 dig., .7" 11.90 11.00 

Scotchflex` Breadboard 
Systems Basic kit 
Comes with 24 
various Dual Sockets, 
40 various Plug 
Strips. wire and tools. 
Kit can be used with 
any of the six boards. 

Stock No. Description 
03500 Basic Kit 
03511 Basic board, 4.5 x 5.5 
03506 Intel SBC-8010 Board, 12 x 6.75 
03507 Motorola M-6800 Board. 9.75 x 6 
03508 5-100 Board, 10 0 5.3 
03509 Z-80 Board, 7.7 x 7.5 
03510 Eurocard Board, 6.3 x 3.9 

TOLL 800-526-5960 

Price 
579.95 

19. So 
84.95 
42.95 
38.95 
39.95 
21.95 

We accept VISA. MC. 
C.O.D. CHECK. or M.O. 
'INCLUDE SHIPPING CHARGES - 
Oto5100.-53.00 

FREE in NJ (201) 996-4093 ó e°Dszsossis-Dó 
' 
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WE'RE TURNING THE COMPETITION 

GREEN WITH ENVY. 
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 
re,Dutation 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 
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PRECISION 

IC Cr/T r1AlIr.Ic III^ CLGV I nv rem lV75 IItlV. 
New and Used Electronic Test Equipment 
Sales Service Rental Leasing 

Polaroid DS -34 
Now you can get an instant 
picture in black & white or color 
from any oscilloscope screen. 
Includes CRT hood. 
*Large hoods also available to fit 
computer terminals and CAD/ 
CAM screens. 

$369.00 

POWER SUPPLIES 
GLOBAL SPECIALTIES 
TRIPLE OUTPUT POWER SUPPLY 

MODEL 1301 $1 98.00 
Fully regulated triple output 
Fixed 5VDC, 1 A 
V1 + 5 VDC to 18 VDC .5A 
V2 -5 VDC to 18 VDC .5A 
Fully automatic current limiting 

ELECTRO INDUSTRIES. INC 

DC POWER 
SUPPLY 

$125.00 

MODEL 3002A/0-30 VDC/0-2A 

¡+KPRECIS10N 

MODEL 1650 

TRIPLE OUTPUT 
POWER SUPPLY 

$31 9.00 
Functions as three separate 
supplies 
Exclusive tracking circuit 
Fixed output 5 VDC, 5A 
Two 0 to 25 VDC outputs at 0.5A 
Fully automatic, current -limited 
overload protection 
+ and - terminals of each output 
are fully isolated, in all modes 
All three outputs may be con- 
nected in series or parallel for 
higher voltage or current r PROBER Oscilloscope Probes r MASTE 

MODEL ATTENUATION BAND WIDTH (MHZ) PRICE 

2904 

2901 

2205 

2960 

10X 

10X/1 X 

10X 

10X 

100 

100/5 

250 

60 

$35.00 

$39.00 

$59.00 

$30.00 

LEADER 
Instruments Corporation 

Audio Sine/Square 
Wave Generator 

Distortion from <0.03% 
10 Hz to 1 MHz 

$259.00 LAG -1208 

MODEL 3010 
Sine, square and triangle output 
Variable and fixed TTL outputs 
0.1 Hz to 1 MHz in six ranges 
Typical distortion under 0.5% from 1 Hz to 100 
KHz 
Variable DC offset 
VCO input for sweep tests 

FUNCTION 

GENERATOR 

$1 89.00 

VIZ 
MULTI- 

FUNCTION 

COUNTER 

MODEL WD -155 
$259.00 5 Hz to 125 MHz 

8 Digit LED Display 
Period Measurement 5 Hz to 2 MHz 
Totalizes to 99,999,999 Plus Overflow 
Frequency Ratio Mode 
Time Interval Mode 
Switchable Attenuator & Low Pass Filter eri HICA c. _.) 

VARIABLE 

TRANSFORMER t.. 
. 

$145.00 
MODEL 3PN1010V 

RAG CARRIES THE COMPLETE STACO 
VARIABLE TRANSFORMER LINE 

CALL US WITH YOUR REQUIREMENTS. 

DIGITAL CAPACITANCE METER 
Battery operated 
31/2 digit LCD display 
Range 1 PF to 2,000 OF 
0.2% basic accuracy 

GLOBAL 
MODEL 3000 

$1 39.00 

CALL US TOLL FREE 

1-800-732-3457 
IN CALIFORNIA TOLL FREE 

1-800-272-4225 

Master Charge 
VISA COD 

IN Money Order 
Check 

ADD FOR SHIPPING AND INSURANCE 
$0 to $250.00 $4.50 
$251.00 to $600.00 $6.50 
$501.00 to $750.00 $8.50 
$751.00 to $1000 $12.50 

COD's extra (required 25% deposit) over $1000.00 $15.00 

RAG ELECTRONICS, INC. / 21418 Parthenia Street/ Canoga Park, CA91 304 / 1-818-998-6500 

H 1Smith I HACH 
HitachIT ()cosh.. enshi. Ltd T KEPT HLEY LEADER 

Instruments oNCnC 
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IMIDATA PRECISION 
ELECTRO INDUSTRIES. INC. 
Precleion Test lnetruments 

e 

GLOBAL SPECIALTIES A M E G 

SCOPE SPECTACULAR 
@ ,Teel! PORTABLE OSCILLOSCOPES 

Model V-212 shown 

MODEL V-212 
DC to 20 MHz, 1 mV/div, Dual Trace 
Features 6" Rectangular CRT 
Full 2 year parts and labor warranty (w/two 
X10 probes). 

$451.00 

MODEL V-222 $536.00 
DC to 20 MHz, 1 mV/div, Dual Trace, D.C. offset for 
DMM Output, Verticle Mode Trigger 
6" CRT (w/two X1/X10 probes). 

MODEL V-422 
DC to 40 MHz, 
other features same as V-222 (w/two X1 /X10 probes) 

$694.00 

Model V -1050F shown 

MODEL V -1050F $1276.00 
DC to 100 MHz, .5 mV/div, Quad Trace, Delayed 
Sweep, Full T.V. Triggering, alternate time base 
(w/two X10 probes) 

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

_ PORTABLE OSCILLOSCOPES 

MODEL SS -5702 
DC-20MHz, 5 mV/div 
Dual trace 
6 inch rectangular internal graticule 
CRT. 
Includes 2 each X1/X10 probes and 
full factory warranty; 2 years on parts, 
labor and CRT. 

9.9 
nu 

MODEL SS -5705 $899,00 
DC to40MHz 
Vertical and horizontal deflection 
accurate within ±2%. CRT accelera- 
tion voltage 12KV. 3 channels, 
6 traces. High precision calibrator 
(±1%). Fastest sweep rate: 10 ns. 

High sensitivity 1 mv/div 
CH1 signal output 
Beam finder 
Delayed sweep 
Alternate time base 
2 ea. X1/X10 Probes 

MODEL 5711 $1695.00 
DC to 100MHz (typically over 
120 MHz), 5 mV/div, True 4 channel 
input, eight trace, Delayed sweep, 
alternate time base, CRT acceleration 
voltage 20 KV. (w/saddle bag, front 
cover, 2 ea. X10 probes). 

MODEL 5711D $2495.00 
(571 1 with counter and DMM). 

CIRCLE 254 ON FREE INFORMATION CARD 
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LKCIj p id 
by Kepro Circuit Systems, Inc 

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 
latest 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 

CIRCLE 258 ON FREE INFORMATION CARD 

SAVE BY BUILDING 
OUR RACK MOUNT 

STUDIO 
EQUIPMENT 

QUADRAFUZZ - for separate fre- 
quency bands of distortion are mixed 
for the smoothest fuzz you've ever 
heard. no.6720 $ 39.88 

HYPERFLANGE/CHORUS - the 
cleanest, widest range, most -versatile 
flanger anywhere at any price. 
no- 6750 $149.95 

VOCE- 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. 
no. 6740 $59.95 

ADD $3 SHIPPING 
FOR EACH KIT ORDERED 

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

INA Electronics, Inc. 
Direct mail orders and inquiries to: Dept.11R 
1020 W. Wilshire , Oklahoma City, OK 73116 - (4051843-9626 

Ask for your free catalog. 
CHARGE TO VISA OR MC TOLL -FREE 
1-800-654-8657 9AM to 5PM CST MON-FRI 

NEW 
PRODUCTS 

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, MI 48104. 

VIDEO CASSETTE RECORDER, 
model AVS-6200, offers hi-fi stereo 
and three playback speeds: SP, LP, 

and ER 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 
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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 eZSystem, 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- 

CIRCLE 13 ON FREE INFORMATION CARD 

able for the IBM PC, Apple Ile/II +, 
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 AID conversion, parallel 
port, joystick interface, etc. 

The eZSystem 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 CT233 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 

-1 REAL MATH 
Just A Few Days, I'll Show You How To Do 

b x 

f an 
a n=1 

INTRIGUED BY CALCULATORS r Then you can 
step up your math skills fast! Use my new method in 
guidebook form. It's called CALCULATOR 
CALCULUS. This space -travel spinoff is sure-fire, 
so 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. It's that exciting and helpful. 

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

If you're in the biological, social or physical sciences, 
you'll be doing Bessel functions, carbon dating, Gomperti 
growth curves, half-life, future value, marginal costs, 
motion, cooling, probability, pressure - and plenty more 
(even differential equations). 

Important numerical techniques? Those algorithms are 
here, too: rational and Padé approximation, bracketing, con- 
tinued fractions, Euler's method, fieun's method, iteration 
functions, Newton's method, predictor -corrector, successive 
substitutions, Simpson's method and synthetic division. 

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

"CALCULATOR CALCULUS IS GREAT! For ten 
years I have been trying to get the theory of calculus 
through my head, using home -study courses. It was 
not until I had your book that it became clear what 
the calculus was all about. Now I can go through the 
other books and see what they are trying to do. With 
your book and a calculator the whole idea becomes 
clear in a moment, and is a MOST REFRESHING 
EXPERIENCE. I pram some o the iterative prob - 

On Your Calculator!" 
L¡I 11111 Quick. Guaranteed. 
dx ,t-' , Easy. Fun, Too! 

lems you suggest and it always GIVES MEA THRILL 
to see it start out with a wild guess and then approach 
the limit and stop." 

Professor John A. Ball of Harvard College (author 
of the book Algorithms for RPN Calculators') writes: 
"I wish 1 had had as good a calculus course." 

Professor H. I. Freedman of the U. of Alberta, 
writing in Soc. Ind. Appl. Math Review, states: 

"There can be no question as to the usefulness of this 
book...lots of exercises...very clearly written and 
makes for easy reading." 

Tektronix Engineer Bill Templeton says -CALCU- 
LATOR CALCULUS is the best, most clearly written 
book I have seen for improving your Wrath skills." 

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

If you already have a scientific calculator, you 
can invest in the guidebook, 'CALCULATOR E 

CALCULUS', for only U.S. $19.95 (to USA or A 

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 T 

STARTED NOW-Tax deductible for professionals. A 

MONEY -BACK GUARANTEE! Send for it to- ónN 

day. Be sure to give me your complete mailing ad- 
dress with your check or money order. If you want 
to charge it (Visa or MC), tell me your card no. and 
exp. date. Prompt L 

shipment `-5--- .5. T 

guaranteed. / 
Jç 

0 

Thank you! EduCALC Publications, Dept. D-4 q 
27953 Cabot Road, Laguna Niguel, CA 92677 y 

For fast service, phone MC or VISA orders 
TOLL FREE to (800) 633.2252, Ext. 340. 
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MAKE 
MONEY 

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 
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 

FREE! 
This free booklet 
explains the 

Grantham B.S. 

Degree Program, 

offered by inde- 

pendent study to 

those who work 
in electronics. 
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for 
FREE 
Booklet 
CLIP 

COUPON 

and mail in 
envelope or 
paste on 
postal 
card. 

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. 

r 

L 

Grantham College of Engineering R-5-85 
10570 Humbolt Street, Los Alamitos, CA 90720 

Please mail me your free catalog which explains your 
B.S. Degree independent -study program. 

Name Age 

Address 
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Computer -Controlled 
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- 

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 4 

don't have to ,!'-~' 

spend that much if you want to get started 
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 
budding the robot 
from scratch: You can 
avoid the problems 
of getting parts, 

and many of the 
mechanical 'Mr t 
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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. 

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. 

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 

COMPUTER 

(4 BITS) 

V 
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. 

DECODER 

The Armatron (6 PAIRS OF LINES) 

For an investment of about $32, you 
can be the owner of a robot that is capable 

V 
POSITIVE 

MOTOR NEGATIVE 
of the same maneuvers as industrial 
robots costing many thousands of dollars. 

SWITCHES POWER 
SUPPLY COMMON 

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 

(6 PAIRS 

v 
OF LINES) 

Armatron robot arm doesn't have the ac- 
curacy and repeatability of industrial 
robots. But we don't think that it's a toy, 

MOTORS 

either. +(k(6SHAFTS) 
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 

FIG. 
block 

JOINTS 

SYSTEM. This 
shows us the basic components 

1-THE COMPUTER/ROBOT 
diagram 

wrist. By rotating the joysticks you can 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 - 

50 

www.americanradiohistory.com



P 

4 BITS 
COMPUTER 
OUTPUT 
PORT 

r 

FORWARD 
LINE 

REVERSE 
LINE 

DECODER 
74154 

GNO 

7404 

> > 
-- 

1 

)o-- 

B2 
6V 

T 

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 741f 4 decoder. 

POWER 
SWITCH 

JOYSTICKS 
FIG. 3-WHEN YOU REMOVE THE COVER and ti -e arm, you should be left with what is shown here. 

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 

FIG. 5-THE PLANETARY GEARING SYSTEM. 
Don't throw this out! You'll need six 3/8 -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 

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 Vs 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 3/8 -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 Vs 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 Armatron 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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TOP VIEW 

2.07 

1 00 

NOTES: 
DIMENSIONS IN INCHES 
HOLE MADE WITH 
NUMBER 29 DRILL 

0.58 
4- 

0.42 

0.70 
4 0.85-b- 

1.02 

1.57 

1.75 4 

a SIDE VIEW 
0.35 

44-04 

FRONT VIEW 0.20 

1.36 

b 

0.02 O 

O 

c 

0.20 

0.20 

1.03 

0.70 

10.33! 

FIG. 7-BEARING BLOCK DIMENSIONS must be followed closely. The dimensions shown are in 
inches. All holes are made with a X29 drill. 

[+ 33/4 .1 

0.128 

1 t O ! 

a 

5-5/8 

b 

10 

FIG. 8-SHAFT DIMENSIONS. Two sets of three 
shafts are required. 

(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 mint he modified to ac- 

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

1-1/8 1-1/8 

1/4 

121/32 

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 

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 1/2 -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 hase with the original screws. 
Attach the .1I -matron to a'/ x 121/2 x 121/2 - 

inch plywood base with four 21/4 -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 21/4 -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 12/24 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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Electron la 
and 

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. I. 

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 

IGH 
BRUN NUS 

LARYNX 

C 

LEFT 
RO CHUS 

7 
RIGHT LEFT 

LUNG LUNG - 

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. 

RIGHT 
HEART 

LUNGS 
CO Op `-`\ -'\ LEFT 

HEART 

BODY 

OR ,1 
LARGE VEINS FROM THE BODY 

Iu. 1- BLOCK DIAGRAM" of the respiratory system. Oxygenated blood from the lungs is pumped 
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. 

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- 
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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- 

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- 

RIGHT 
BRONCHUS 

LEFT 
BRONCHUS 

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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INFRARED LIGHT SOURCE 

15. 

LIGHT FILTER 

C) LIGHT 
DETECTOR 

SAMPLE FILTER 
PRESENT' IN USE 

MICROPROCESSOR 

DATA OUT 

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 

PISTON-- 

PEN 

CHART__. 
PAPER 

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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DICK SMITH ELECTRONICS 
IS PROUD TO BE IN AMERICA 
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Multimeter 
with audible 
continuity tester 

4995 
A compact, reliable multimeter with an 

added bonus: a built -In buzzer for contin- 
uity testing! Also has a battery checker 
PLUS 10A DC range - not normally found 

on low-priced multirneters! On top of this 
you get a high sensitivity(20,000 ohms per 

volt) meter mirrored scale and large 
banana plugs for sure contact 

Diode and fuse protection 
19 ranges plus dB 
Built-in battery checker plue contin- 
uirychecker ca,e twow wramn 

Ranges: 
DCV: 2.5, 10, 50, 250, 1000 
ACV: 10, 50, 250, 1000 
DC (mA): 5, 50, 500 8 10A 
RES: x1, x10, x1 k 
Batt: 1.5V, 9V 
Continuity 

AMATEURS 

Cat 0.1340 

super value! e899s 

incredibly popular with the keen amateur. 
Uses Directional Coupler and Through 
Line principles for minimum loss covers 3 
to 200MHz (guaranteed!) and suits both 
50 8 75 ohm lines. Each instrument is 
individually calibrated and comes with cal- 
ibration chart PL259 Connections 

0.1 mA 
(200 ohms) 

Cat 0-2010 

1/8» 

.. . 
: sk-:°':', r, r 

e 

B 

A quality LCD Multimeter 
that measures 
capacitance as well! 
VERY HIGH $9995 ACCURACY! 

RANGES: 
DCV: .2, 2, 20, 200, 1 kV @ 0.25% 1 digit 
ACV: .2, 2, 20, 200, 750V @ 0.75% 2 digit 
DC: 200mA, 2mA, 20mA, 200mA, 10A 
AC: 200uA, 2mA, 20mA, 200mA, 10A 
RES: 200, 2k, 20k, 200k, 2M, 20M ohms 
CONO: 20s, 200ns 
CAP. 2nF, 20nF, 200nF, 2uF, 200F, 
DIODE TEST: 1 mit, - 2.8V 

Complete with Test Leads carry case and full 
Cat 0.1460 instruction manual. 

Yes! It not only features the normal ranges found on a digital multimeter, It 
also has five ranges of capacitance Checking, two ranges of conductance 
AND a diode check position! All this in a very accurate (less than 0.25% on 
DCV) and high impedance (10Mohm) instrument that is good enough for the 
designees test bench, but has a low enough price for the hobbyist. All this plus 
overload protection, automatic polarity, 2.5cm LCD digits- and measurement 
to 10A AC 8 nC 

Power/ 
SWR 

TRULY GREAT! 
Now a meter which not only has the usual power 
and SWR measurements - it also has a built-in field 
strength measurement function enabling you to make 
accurate and precise antenna radiation pattern and 

Meterother RF energy measurements. Fitted with standard 
SO -239 sockets for easy connection to your CB or 
low power amateur rig, it can be left permanently in 
the antenna line to warn you of any problems before 
they start cooking output transistors. Cat 0.1350 

Field strength graduation: 1.10 Measuring 
power. 10W full scale Frequency responee: 
27MHz (CB ban) SWR Indication: 1.0 - 3.0 and º above Impedance: 50 ohms 

A great buy at 995 
Aºººº e a aº aº A a a A a 9 

Oskerblock 
00 

SWR/Power Meter 
Specifications: 
BAND SWR METER POWERMETER 

(MAX. PWR) (MAX. SCALE) 
80 100W 200/2kW 
40 50W 200/2kW 
20 15W 20/200/2kW 
15/10 5W 20/200/2kW 
8/2 1W 2/20/200W 
Size: 220 x 76 x 110 (mm) ºs eosin inure 

Multimeter Accessories! 
PROBES & LEADS 

16 Piece 
Universal Meter 
Lead 
Sets 
This set has 
everything you'll 
need for your multimeter. 
You get a pair of red and black 
test leads with screw -in connectors 
on each end Into these you screw any 
of the 14 adaptor probes and plugs 4 a 
4mm plugs, 2 x 1.5mm plugs, 2 long 
Motes 2 spade lugs8 4 insulated alligator 
clips As you can see, it is suitable for any 
meter, and it is truly versatile. 
High quality than other sets on the 

Cat W.4526 

$995 

Signal 
Injector $995 
One of the handiest devices to have in your tool box Check out both audio and 
RF circuits (harmonics extend to many MHz) simply antl easily Often the quickest method of fault finding (and one of the 
cheapest!) 

Cat 0-1270 

Mini Mu ltimeter RANGES 
AC 8 DC Volts r O. 50, 250 8 1000 A great little multimeter loi anyone starting 

top scale) likely to knock their multimeter around a lot 

DC Cuvant: 0.5. t OOmA out In electronics ... or for anyone who is , centre 

val( 
w..,0.r-- 

Logic 
Probe 
A superb time -saving tool for the hobbyist 
technician, engineer etc This outstanding 
logic probe hooks onto the circuit under 
test for ifs power(5V DC), and you can tell 
at a glance what the logic level is by which 
of the three LED's is glowing. It is easily 
held in one hand - so your other hand is 
left free! Cat 0-1272 

8 p95 
Features: v 

Adjustable threshold for DTL/TTL or 
CMOS cicuits 
Two modes of operation: pulse (with 
time stretching so you don't miss 
quick pulses!) and mem (holds di> 
play until cancelled). 
Low circuit loading (approx 300A 
Input) 
Tested to 12.8MHz 

REMEMBER - YOU'LL BE 
SERVED BY AN ELECTRONIC 
ENTHUSIAST AT DICK SMITH 
ELECTRONICS 

Standard Range 
Panel Meters 

A high quality range of moving co:i meters, with lull 
scale accuracy better than 2%. Pre -calibrated in 5 
popular varieties; easily adapted to suit virtually any 
requirement with shunts and multipliers. The scale 
area is covered in clear perspex, with the remainder 
of the meter body matte black. All the meters have a 
fine needle for optimum accuracy in reading, and all 
have mechanical zero adjustment. Mounting is by 
four bolts (mounted on meter body) with nuts and 
washers supplied. . I ratsm Al xsru 

Dimensions: Mounting: 
Scale area - 58 x 3l mm Hole Required - 44mm 
Overall - 58 x 52mm Bolt holes: 38mm square 

Great Value!$ 795 as (10 or more $8.98 es) 

0-50uA 0-5A 0-20V DC 
(3500 ohms) (0.03 ohms (1k ohms/V) (0 to 20A) 

shunt) 
Cat 0-2020 Cat 0.2030 Cat 0-2040 Cat 0-2035 

BUY NOW AND SAVE! 

The Saga of the Electronic 
Wizz's and why they came 

to America 
(see LEARN TO SPEAK STRINE Page 12) 

A fair while ago, a young Aussie bloke called 

Dick Smith went to work for a radio repair 

company in Sydney. Dick had been dead 

keen on radio and electronics since he built 

his first crystal set at the age of eight years so 

he was a natural for the job. 

Being every dynamic bloke,, Dick soonb started 
rt 

his own car and two way radio ss. 

That was in 1968 and fair dinkum, there are 

still cab drivers in Sydney who remember 

him fixing their radios. 

But, by crikey, Dick soon found that electronic 

parts were hard to get so he had a Captain 

Cook around for his own suppliers. He found 

some bonze products and thought to himself, 

"stone the crows! I might be able to make a 

quid flogging this stuff myself:' So he opened 

a small component store alongside the car 

radio business. Hobbyists flocked to it and it 

became an overnight success. 

continues next page 

Huge stock inventory 
held in our distribution 
centre located at our j 
USA Headquarters in 
Redwood City. 

0004099º0099* 
Resistance 
Substitution 
Wheel 

s595 

Cat 0-1410 

Convenient size with large, easy to read 
value selection that enables you to select 
values from 5 ohmsto 1 M ohm in 36 steps by 
using most common divisions Complete 
with leads and insulated crocodile clips. 

e a a a e a a a e aº e aººº 0. a 

Multimeter 
& Logic Tester 

Virtually two instruments in one! with built- 
in Logic Tester! Built-in LEDs give instant 
recognition of'HIGH'. 'LOW and 'PULSE 
states of logic circuits. 18 voltage, current 
and resistance ranges, with 20K ohm/ 
sensitivity DC and 8K ohm/VAC. Shielded 
movement is unaffected by external mag- 
netic fields. The ideal serviceman's 
multimeter! pa* comoo.s-x.00.0 

Built-in Logic Tester 
20 Ranges 
Diode 8 Fusa Protection 

Ranges: 
DVC: .3, 3, 12, 80, 300, 1200 
ACV:B 30, 120, 300, 12C0 
DC : 08 3, 30, 300mA 
RES: x1, 010, x1 K, 010K 

Cat 0-1026 

spec meters. 
For less than $8 you get emit range,2000 
ohm/volt pocket size meter that's ideal for 
most of the general purpose test work we all 
do - power points and light sockets in the 
home, work on the car, basic circuit testing, 
etc. It's rugged and reliable. 

Throw one in the tool -box: just in case! 
2000 ohms per volt 
11 ranges 
Very simple to operate Cat 0.1010 

Case to suit WILL BE $2.95 
Opening special $1.95 
Cat 0-1011 

super - 

9 
5 FANTAS AST 

price )I\ ttt 

TESTCLIPS & JUMPERS 
Alligator Clips 
- Mini 
Fully insulated with plastic shroud easy to 
solder to; two colours available. 
RED Cat W-4550 
BLACK Cat W-eary 45521t) 

each 

Coiled Test Leads 
Self Retracting 
You know the problem of meter leads 
cluttering up the bench? It won't happen 
with these leads They're coiled and return 
to theircoiled shape alter being extended 
A red 8 black pair with 1.5mm meter 

plugs. Cat W-4520 

50 

IC Test Clips 
Similar to the popular E -Z hooks, but 
cheaper. Ideal for working with small com- 
ponents, easy to solder to 

RED Cat W-4580 
BLACK Cat W-4582 Tac 

Alligator Clips 
- Large 
With red or black insulated grips each 

RED Cat W-4554 
BLACK Cat W-4556' 2 
IC Jumper 
Lead Set 

A pair of matching red 8 black leads, one 
metre long, with matching IC test clip at 
each end. 
Cat W-4572 GREAT 

VALUE!$495 

Jum 
Set 
TEN 

PIECE! 
Makes breadboarding easy! 10 380mm 
leads with alligator clips each end 5 One of the most different colours for easy identification. 
Cat W-4570 $200 useful devices! 

1.5mm Plug Test 
Lead Sets 
As supplied with most multimeters (and 
which are always getting lost!) 90cm long 
red and black lead with 1.5mm plugs and 
long insulated probes. 
Cat W-4504 $200 
4mm Plug Test 
Lead 
Sets 

,J0111= -p- t? 
As above but with amm banana plugs to 
suit large diameter multimeter sockets. 
Cat W-4508 $250 

16 Pin IC Test Clip 
Makes connection of OIL IC easy- without 
the danger of shorting out pins Use on 8. 
14 or 16 pin IC's. Often used as 
part of a test jig for production 
testing or service work. Spring// 
loaded. 
Cat W-4600 $405 

LOOK FOR OUR GIANT SUMMER CATALOG IN JUNE 
www.americanradiohistory.com



MEET ELAMI JR., 
DICK SMITH ELECTRONICS IS PROUD 
TO BE THE FIRST TO BRING YOU 
'ELAMI' - THE WORLD'S FIRST EDU- 
CATIONAL ELECTRONIC FRIEND. 

ELAMI will be a friend to you and your children as we as eing 
educational help for your children. 

With speech, m 
sensors 

The latest in "EDU 

Size: Height 12" Base 7.6" 

Processor: 8 bit microcomputer, custom designed, built - 
In 2K ROM and 'K of RAM for storing and 
operating of programs, plus 16K of ROM and 
1K of ROM, for speech processor, and 190 
word english vocabulary. 

Features: - Elami Jr. has tactile sensors around its 
base: when bumped, it turns 90°fen and 
men continues his program. 

- LCD lace with back -lighting: blue eyes, red 
mourn, 4 expressions happy, sleepy. angry, 
sad, and talking expressions 

- LED antenna 
- Front panel, with 16 LED display, lights 
- Talking Keyboard Function: Elami Jr. speaks 

me command to be performed, with 25 
touch keys. 

- Speaker, on and off switch, charger pin 
- Mobility In 2 speed - forward, backward, 
left right, left curve and right curve. 

Speech: Standard 190 word english vocabulary, with 
programmable words and sentences and 
'ELAMI Jr.' speaks each command as he 
performs H. 

I.D. Card Each Elami has his Individual computerized 
security code and I.D. Card. 

Motors: Two 6V Mabuchi heavy duty carbon brush 
motors with noise suppressor. 

Batteries: Four AA size and four C size 1.5V batteries not 
Included. 

SCHOOLS RESELLERS 

IS IT A BIRD? IS IT A 
PLANE? IS IT ...? 

NO - IT'S HALLEY'S COMET 
Now is the time to buy your telescope so that you 
will be familiar with the stars by the time Halleys 
Comet begins to come into view later this year. 

TASCO are well known for their very high quality 
optical products and we are very pleased to be 
able to otter you this selection of their range at 

WELL BELOW REGULAR 
RETAIL PRICES 

Win SAGA (Cont.) ... 
Stuck for an advertising theme, Dick's adver- 
tising agent racked his brains fora while and 

then said, "No River Murrays, they reckon 

he's a wizzard so a wizz he'll be - The 

Electronic Wizz!'" And that's how the saga of 

the Electronic Wizí s got going. 

Just to stir up a bit of interest, Dick got hold 
of a petrol powered pogo stick and pogoed 
across the Sydney Harbour Bridge. Bloomin' 
heck! The rozzers weren't too pleased but 
the papers cottoned on and Dick was away. 

The business grew like blazes and Dick's ads 
got crazier each week. He even ran an ad with 
no words but the higgeldy-piggeldy letters 
used for mark-up. It pulled like a beauty! 
Mobs of people turned up to see what he 

was selling and found it so good that they 
stayed on - many became mates of Dick's 
and some of them still work for Dick Smith 
Electronics, 

The company has always attracted Died -n - 
the -wool electronic enthusiasts. 

continues next page) 

ASKABOUTOUR 
WHOLESALE 

PRICES ON THE 
FANTASTIC 

ELAMI 

............THECABBAGIEP 

AN UNBELIEVABLY 
LOW PRICE TO PAY FOR THE ULTIMATE IN TECHNOLOGY 

ONLY 
S149,00 

cat y -zoo 0 

ATCH 
echanical arms and hands, infrared with you 
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When first you turn me on, I will say "'Please Enter My 
Code' with a sleepy expression. I have my very own 
individual computerized I.D. card with serial number, 
date of creation and security code which must be 
entered to wake me up. Once you enter my code 
correctly, I wake up with a smile saying "Good Morning 
Master, Can I HelpYou7" 2 minutes after my program 
is finished I will ask youto"Please Turn Me Off" with an 

angry expression. 
I can be happy, sad, angry, sleepy. I can walk perfectly 
straight even on thick carpet. 

I do hope we can be friends for a long time. 

Come into Dick Smith Electronics and see me or place 
your order now so that we can soon become friends 
for a long time 

Your friend. 
ELAM I 

WHYELAM! WAS CREATED 
ELAMI was designed by 
Uwe Meffert for the RE Ins- 
titute which is part of the 
Resources and Energy 
Foundation. This is a non- 
profit organisation of world 
famous scientists whose 
objectives include the solu- 
tion of such world-wide 
problems as starvation and 
lack of education. 

Profits from the sale of 
ELAMI by the RE Institute 
will go towards furthering 
the very worthwhile objec- 
tives of the RE. Foundation. 

So you see, ELAMI is not 
only the most advanced 
educational electronic robot 
of its type - ELAMI has a 

serious job to do in helping 
the world to be a better 
place to live for more people. 

REFRACTOR TELESCOPE 
40 x 40mm in TASCO Radiant Red. Features a 

removable 3 -way 8x finderscope which converts to an 
8x telescope or 30x pocket microscope. Easy push/pull 
focusing. Includes a 1 5" tabletop tripod. 

Cat Y-0520 RECOMMENDED RETAIL 
$31.95 

OUR PRICE 
$24,95 

JUST IMAGINE! 
YOUR VERY OWN INTELLIGENT ROBOT 
THAT WILL TALK TO YOU, CARRY OUT 
YOUR COMMANDS WILLINGLY AND 
WITH A SMILE. 

BE QUICK - WE ONLY HAVE A LIMITED STOCK AND ELAMI IS ONLY 
MADE IN LIMITED PRODUCTION SO HURRY TO AVOID DISAPPOINTMENT. 

tLSCø® 

ZOOM REFRACTOR 
90 x 60mm in Tasco Radiant Red. Resolves to 2.5 
seconds. Rack and pinion focusing, alt -azimuth mount 
with adjustable 30" to 54" all metal tripod. 

RECOMMENDED RETAIL 
$199.95 

OUR PRICE 
$149.00 

HIGH POWER STAND MAGNIFIERS 
21/2" Double -glass lens, stamp/coin viewer 
Excellent for inspecting hairline cracks 
on your PCB's 

Cat y-0500 $6.50 _ 
$2 OFF THIS MAGNIFYING GLASS FOR ANY 
CUSTOMER WHO HAS DIFFICULTY READING THIS 
MINI -CATALOG. 
YES! We know the type is very small but you see 
there was this uncontrollable urge to cram in 
as many products as possible so that you 
could see more of our fantastic range and 
benefit from our low prices. 

SHORT TUBE CATADIOPTRIC 
REFLECTOR 

200x 3" MIRROR (30x, 60x, 100x, 
200x) 

in Tasco Radiant Red. Modified English fork equatorial 
mount, interchangable lenses, 600mm focal length, 
moon filter, 5x right angle finderscope, photo adapter 
tube, tabletop tripod with rubber feet. 

Cat V-0530 

RECOMMENDED RETAIL 
$369.95 

OUR PRICE 
$249.00 

COMPACT BINOCULARS 
This top -grade model is small, lightweight and super 
streamlined ... but has all the power and visual 
capabilities of first-rate, full-sized binoculars! Fully 
coated and includes case and straps. 8x 121 mm) 

FREE., with each pair of binoculars these 
sophisticated designer glasses with high 
fashion accents in silver. 
Polarized, quality lenses and vinyl case. 

Recommended retail $19.95 
YOURS FREE 

WITH PURCHASE! 

LUCKY NAMES 
You could win 520.00 off the value of 
Mour 

first 
ini-Catabder If your name Is In this 

name from g. We have stripped In each state of Me Union, selected at random, from a list of Radio -Electronics Subscribers. If your name, state and zip appears the $20.00 will be deducted from the value of your Erst order. 
LOOK CAREFULLY - THE NAMES ARE IN VERY SMALL TYPE 

free OONUS! 

We'll 
zzf Survival Bagl 

MAIL ORDER CENTER AND SHOWROOM LOCATED AT 390 CONVENTION WAY REDWOOD CITY CA 94063 
CIRCLE 255 ON FREE INFORMATION CARD A - 
www.americanradiohistory.com
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ENERGY SAVING LIGHT BULBS 
Reduce the shock of your next electricity bill - install 
energy saving light bulbs throughout your home and be 
amazed by the huge savings you will make! 
You can help savethe earth's dwindling energysupplies 
too- by using ENERGY SAVING LIGHT BULBS. 

Hugerangeofsizes available -the larger the 
watt rating the more energy you save. 

Pre -blown to save your time 
Guaranteed never to use electrical energy. 

Sizes and Savings 
Cat S-9999 60 watt $49.50 Proven Saver 
Cat S-9991 80 watt $69.50 You'll notice the savings 

as soon as you turn it on. 
Cat S-9992 100 watt $79.50 Most popular saver 
Cat S-9993 200 watt $89.50 A real savings boost. 

You'll save this cost over 
and over 

Cat S-9994 400 watt $99.50 The big bucks saver 
Just thlnkl For less than $100 you can sove400 watt hours 
-every hour. 
You may not believe Mese savings so we suggest you t 
any pre -blown light bulb you have in the house fo your 
next billing period to test the results. 

Giant Handbook of 
Electrical Circuits 
Raymond A Collins -880 pages 
Giant isn't the word: its a whopping 880 pages! With 
60 chapters covering everything from crystal sets to 
computer circuitry, you're sure to find what you want 
here! $19.95 
Cat B-1780 Opening Special 914.95 

At last! 'No leak' Rechargeable 

I2 V 2.6Ah 
Gel Cell 

GRAND 
OPENING 
SPECIAL 

1.2Ah from $6.95 
2.6Ah from $12.95 

Now there's no need to mess around with motorcycle batteries. 
etc for your burglar alarms, emergency supplies. etc. This 
superb new edition to our range gives you all the advantages of 
conventional lead -acid batteries without the fuss. Rated 
at 12 volts and 2.6Ah, it is intended for 'trickle charge' 
circuits where it is always kept topped up for use. 

Gel Cells are supplied with Data Sheets packed with technical 
information. 
Cat S -331512V 1.2Ah Reg $9.95 Special $7.9510 up $6.95 

Cat S-3320 12V2.6Ah Reg $17.95 Special $13.95 10 up $12.95 

RECTIFIER DIODES 
Type No. Cat No. Éae 1i)up PIv rnA USE 

IN4004 Z-3204 .10 .08 400 1 General Purpose 
IN4007 Z-3207 .13 .10 1000 1 General Purpose 

1 WATT Zener diodes Cat Z-3575/63 20fea 10 up .150 ea. 

4r digit 10mm Liquid Crystal Display Cat Z-4175. 
59.95 ea 10 up $9.00 ea 

31/2 digit LCD driver Cot 2-6300 59.95 ea 10 up $9.00 ea 

4N28 Optic Coupler - LED and photo diode in DIP 
package Cat Z-4804 .80e ea to up .70Ceo 

an 

4 
oo``NG Cookbook / Lancaster -328 pages 

A complete guide to the understanding and use 
of Transistor Transistor Logic (TTL) intergrated 
circuits- the basics of TTL are given, what it is, how 
to power it and so on! Also contains a8 9 catalogue of TTL devices, giving physical 11 
and electrical specs. Cat B-1246 a.. .° re 

CMOS Cookbook 
Don Lancaster -416 pages 
First an explanation of what CMOS is, how 
it works, and how to power it Then a mini 
catalogue of over 100 devices, including 
pinouts and usage descriptions. Filled 
with explanations and practical applica- 
tions. Cat B-1248 495 

IC Timer Cookbook 
Walter Jung -287 pages 
Explains the theory of operation of timer 
circuits and gives the experimenter 
dozens of recipes for cooking his own 
unique circuits. Shows 50 applications of 
the timer IC's in individual 
circuits and larger systems. $' 795 
Cat B-1244 
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3mm Z-4079 .300 55 40 2.1 4.0Cá 
3mm Z-4081 40 6.0Cd 2.1 

Z-4083 .30C 25C 
40 6.00d 

5mm 
2-4085 200 .1C 

Z-4087 .220 .18025 40 2.0 9 
5mm Z.4089 .250 40 21 

1 .0mCd 
5mm 40 2.1 ,.2mCd 
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Type No. 7D .60 
CMOs, timer 35 ,30 

7i-66 

-6144 Universal timer 70 
TL555CP 6145 Dual timer 
NE10S555 146 ug741 

rational amp 

General 
purpose linear operational 

ea 

Cat Z- 6382 40C ea 10 up - 

pYNA 
chlpQ ce Pri 

MIC RAMS (Memorymory Price 10 ul 

Description 
Cat N. 

ea 
.e 

Type No. Z-9310 1.00 90 

44111664 

1 16 
166412,11 

dy 
namlc RAM 2-9312 17.3% 6.95 

4164 
dY 

Type No. Co 

TL4211 
Red 

Green 
TL4231 Yellow 
TL42TL425191Orange 

TL4213 Green 
TL4233 Yellow 

114293 Orange 

TTLL3212553n Grellen 

All semi's, prime spec, 
premium quality. You 
reap the benefit 
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VOLTAGE REGULATORS 

A lAart.le Guam DC 20034 

Type No. Description 

7805 3 terminal 5 volt 1A 
positive regulator 

7812 3 terminal 12 V 1A 
positive regulator 

7815 3 terminal 15V 1A 
positive regulator 

7905 3 terminal 5V 1A 
negative regulator 

7912 3 terminal 12V 1A 
negative regulator 

7915 3 terminal 15V to 
negative regulator 

CAI No. 

Z-6545 

Z-6552 

Z-6554 

Z-6555 

Z-6556 

Z-6557 

90e 
each 

10 or 
morep 
.8oe 
each 
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WIZZ SAGA (Cont.) ... 
Pretty soon Dick was on clover with several 

stores giving him a good living and he would 

have been happy to sit pat but he didn't 

reckon on young Ike Bain, a ham operator 

who blew -in from Canada 
in 

1972 
and 

quickly developed a strong passion 7 pen- 

ing more and more Dick Smith Electronics 

stores. 

Ike was a real goer; thought up Dick's video, 

a 30 minute video taped, sort of camp fire 

yarn with Dick doing all the talking, but with 

facilities for feedback so that everyone in the 

company could get in their two -bob's worth 

about what products to sell and so on. That's 

just one of the clever things that Ike has done 

and he's such an enthusiast about electronics 

and the company, that he left the top job in 

Australia, not a cushy number, but comfor- 

table; to cross the great Pacific lake and set 

up shop in the heart of Silicon Valley! 

Ike started out as a Cannuck but he's a true 

blue Aussie citizen now. 
tinues next page 

Would you like to work 
with us? 
Dick Smith Electronics is expanding in America and we're 
on the lookout for good people who would like to help us to 
grow. 
If you're an electronics enthusiast you already have one of 
the major qualifications we're looking for! If you think you'd 
enjoy working for Dick Smith Electronics, why not drop us a 
line, telling us about yourself. Vacancies will be accusing in 
just about all areas so we could be able to offer you 
employment ! 

People who start now may be our future managers and 
there will also be opportunities for overseas travel. 
Write to: The Personnel Manager, Dick Smith Electronics, 
PO Box 2249 Redwood City CA 94063 

Our Redwood City Dis- 
tribution centre means 
you get your order tester 

© Copyright 
1985 

All rights reserved. The entire 
contents of this catalog are copy- 
right and no copy, illustration, 
photograph or diagram may be 
reproduced in whole or in part 
without the written permission 
of Dick Smith Electronics Inc. 

000' fee 
30LP CBAv*ABo 
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Truth 
About CB 
Antennas e8°3 
Orr and Cowan - 240 pages 
Now, for the first time, a handbook 
exposes the false antenna claims and 
enables CBers to determine true power 
gain of the 10 most popular antennas. 
With this book you can buy or build, install 
and adjust for the strongest signala 
Cat B-2327 

WOW! IT'S G . 

12V DC MOTORS 8 
M 

TRA 
Grab 'em while they lase 

These little beauties are 
used in car cassette players 
so they are robust and spin 
freely. They have plenty of 
torque so you can use them 
for all sorts of projects. 
The 3 flanges on most of 
the motors makes it extre- 
mely easy for mounting. 
EVEN IF YOU DON'T USE 

THEM NOW AT THIS PRICE 
YOU'D BE CRAZY NOT TO 
GET A FEW AND STOW 'EMI 
But be quick. Stocks not ex- 
pected to last long at this rock 
bottom price. 

mode for 
DICK SMITH 
by ".'e(woc 

CE OM 

SCOOPpPURCHA 
tE 

ONLYSl sT.e 
LIMITED PIECES 

ONL AZÁILp,BLE 

SORRY- Still being modified 
for the U.S.A. 

WATCH FOR THE EXCLUSIVE 
HEATED TOILET SEAT IN OUR 
ADVERTISEMENTS - EXCLUSIVE 
TO DICK SMITH ELECTRONICS 
INC. 

PLACE YOUR ORDER NOW- PHONE (415) 368 1066 
CIRCLE 255 ON FREE INFORMATION CARD 

www.americanradiohistory.com



USEFUL INFORMATION 
TO HELP YOU DEAL 
WITH DICK SMITH 

ELECTRONICS 

ORDER BY PHONE 
To make ordering even easier 
we 'hove installed o special 
'Order-bµcredit card phone 
line. To place an order, ring us 
on 

1066 
(8.30-5. Mondayto Friday) 
and quote your credit card no. 
and street address Well have 
your order on Its way 

MINIMUM ORDER 
VALUE 
The minimum order amount is 
11000 unless otherwise Implied 
In'Speciol Oilers through adver- 
tisements. 

INSURANCE 
Customer may nominate Insu- 
rance for their goods. Where 
this is not specified. Me goods 
will be sent at the customers' - 
your - rlskl 

DAMAGED GOODS 
All claims for damaged or 
miming goods must be filed 
with the carrier concerned- do 
not open parcel il you suspect 
MW the goods are damaged. 

DESPATCH OF 
ORDERS 
All goods in stock are des- 
patched promptly. Goods out 
of stock are 'Back Ordered' 
and sent later at our expense 
(and it's an extremely costly 
lob) unless we advise other- 
wise. All bock orders ore des- 
patched Immediately we re- 
ceive Me goods from our sup- 
pliers. When we send o copy of 
the order bocktoyou, the delay 
times will be quoted. At any 
time you have the option to 
receive a lull refund on 
goods not supplied. 

ENQUIRIES ON 
ORDERS 
If you wish to enquire in any 
way about your order, please 
give FULL DETAILS. Give date of 
posting your Order to us your 
nome, addressand zip code, a 
list of the products ordered 
any relevant mall Order/cash 
sale invoice numbers if the 
above are not given, we have 
no way of checking your order. 

PHONE ENQUIRIES 
ON ORDERS 
You ore welcome to enquire 
about your mall order byphon- 
Ing In.SknpNasklor'MallOrders 
Enquiries'. When connected 
give the following Information: 
your name, zip code and the 
Information you require. You 
will then be asked to phone 
back In 15 minutes You wit 
appreciate. It may take us a 
little time to locate your order 
Phoning back saves time and 
expense, especially with long 
distance calls. 

CREDIT ACCOUNTS 
We do not operate general 
credit accounts and we sug- 
gest that customers use their 
credit card whenever possible 

ORDER FORMS 
To speed delivery we have pre- 
printed Order Forms All orders 
on this form receive preferential 
treatment. Extra forms are avail- 
able free of charge If requested 
and one is enclosed with each 
order despatched. 

CATALOG NUMBERS 
To minimise the chance of error 
in your order please use Me 
catalog number as well as a 
description of the product. 

PRICES 
If prices vary, the new price will 
be shown on your delivery ad- 
vice and a debit or credo I ssued 
You may return the goods for a 
fun credit under our satisfaction 
g orantew. If you are not satis- 
fied 

PAYM E N TS 
Checks to be sent with order. 
DO NOT SENDCASH through IM 
post Checks made payable to 
Dick Smith Electronics Inc. 

CREDIT CARDS 
For your convenience. we 
accept orders for moll orders 
on Visa or Mastercard . The 
minimum order value credit 
card purchase is $10.00. 

COMPUTER 
CONNECTORS 

'D' TYPE PLUG 
25 pin plug for RS -232C port and 
Sorcerer parallel port 
P-2690 

$395 70up$345ea 

`D'TYPE SOCKET 
25 pin socket for RS -232C port 
and Sorcerer parallel port 
P-2691 

. 10 up $4.45ea 

BACKSH ELL FOR P-2690, 
P-2691 
P-2692 

$ 250 

ece°e°°0ß00^O°°° CO-TANGER CAR AERIAL 
Had your car aerial ripped off, bent over, stolen or ,try ° otherwise vandalized? 

o Here's the answer! FIRST TIME IN AMERICA! 

Developed and produced in Australia after an incredib e 

o amount of complex and expensive research - the C 

IDC - NO SOLDERING ° TANGER AERIAL. As used by thousands of Australian 

'D' TYPE car owners. Early models were based fairly closely on 

° the old Word War II Radio Direction Finding Loops 

25 PIN 'D' PLUG$549 ° (RDF) which are still found on DC -3's and Beech 18's. 
ver, through years ivtdual 

Cat P-2693 10 up 84.80. 
n experiment [ion m 

of 
models are available able 

ment and 
d which can be 

25 PIN 'D' SOCKET fine tuned to give you fantastic performance in your 

Cat P-2694 
o own area. The co-tanger can even be modified to suit 

the styling of your automobile or your own aesthetic 
YD o tastes. 

2 6ß4e Just look at these features: 
ECG 

-243 truck Sanytype, 
make, model oryear of automobileor 

° Tuneable to any radio station for peak listening 
'D' TYPE 36 WAY performance. 
CE NTIRON IC S CONNECTORS ° Shape may be varied to suit your tastes or your car 

o styling. 
57.30360 Plu Solder Tail with cover. n Bending through vandalisation may even improve 
P-2880 ft :- 10 Up2.50ea ° performance. 

° No one would be stupid enough to steal K. 

° We do not claim that it will increase the resale 
value of your auto. 

:FAIR DINKUM VALUE AT $395.00 
o (or you can make your own from a spare coat hanger for 

$595 
10up85.40ea 

57.40360 Socket Solder Tail 
10 up $2.3Oea 1K P-2681 $5.95 10 up $5.50ee 

9 pin plug - solder tail 15 pin plug - solder tail 
P-2684 $1.25 10 up $1.10ea P-2687 $1.60 10 up S1.45 ea 

9 pin jack- solder tail 15 pin jack- solder tail 
P-2685 $1.75 10 up $1.60 ea P-2688 $2.20 10 up 52.00ea 
9 pin backshell hood 15 pin backshell hood 
P-2686 904 10 up 750 ea P-2689 $1.00 10 up 854 ea 

RGB MONITOR PLUG govi 
8 pin Cat P-2882 .. $9.95 

GRAND 1O of any combination L 
opENING ECIA 

SPECIAL 1/2 price 
W 

ów BÁÑÁÑpS 
S 

.2" PLUGS 
RED P-1710 
BLACK P-1712 

YELLOW P-1714 
GREEN P-1716 

40e ea 

SOCKET WITH 
BINDING POST 
RED P-1730 
BLACK P-1732 

YELLOW P-1734 
GREEN P-1736 

50C ea 
RESISTORS 

All resistors are stocked In the E12 serles 
i.e. values are 10, 12, 15, 18, 22, 27, 33, 39, 47, 56, 68, 82, 
100 thru to maximum resistance indicated in each ease 
on multiples x .01, x 0.1, x 100, x 1000 etc. 

NOTE: For 100 up price resistors must be of same 
type and value no mixes. 

1ÁW5% Carbon film to10M ohm 5eea100up24ea 
W 1% High tolerance metal film to 1M ohm 84 ea 

100 up 6Cea. 
Yd' W 5% Carbon film to 10M ohm 5C ea 10 up 2C ea 
1W 5% Carbon Film to 10M ohm 10C ea 100 up 6$ ea 

All of our resistors are listed with a catalog number in 
our annual catalog but there is a no room here so please 
order by value and type for the present. 

IC SOCKETS 
& PLUGS 

Why endanger valuable IC's by 
soldering them directly into circuit? 
Take the safe approach: use an IC 
socket! It makes service and repair 
of your project much, much easier 
too. There's an IC socket to suit 
almost all common IC's. 

S Pin Mina DIL Socket 154 
Cat P-4080 (10 up.a13e 
14 Pin DIL Socket 164 
Cat P-4140 (10 up 14C 
16 Pln DIL Socket 184 
Cat P-4160 (10 upsal64 
18 Pln DIL Socket 254 
Cat P-4180 (10 up.a23C 
20 Pin DIL Socket 300 
Cat P-4200 (10 up.,250 
22 Pln DIL Socket 314 
Cat P-4220 (10 up.a260 
24 Pln DIL Socket 334 
Cat P-4240 (10 upsa28C 
28 Pan DIL Socket 400 
Cat P-4245 (10 up.a354 
40 Pln DIL Socket 454 
Cat P-4250 (10 up.a400 
14 Pin w/wrep DIL Skt 750 
Cat P-4260 (10 upna654 
16 Pin w/wrap 8kt 790 
Cat P-4262 (10 up sa 650 
20 Pin w/wrap DIL Skt $1.22 
Cat P4264 (10 up<a$1.00 
24 Pln w/wrap OIL Skt 51.50 
Cat P-4268 (10 99.,51.40 

PL 253 
coax line plug to 
connect antenna/ancillary 
equipment to rig 
P-2310 

o a nothing) e e e o 0 0 0 0 o o o o e o e e° 

6MijProtactg 
conneé x 

8 mm on terminated terminalº 
and 4 

board 
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This shape has proven to be very 
popular but you can easily alter it 

to suit your area, station or 
personal taste. 

Cut here and insert 
into broken aerial base. 

Cat A-9999 

SCHOOLS 
ASK ABOUT 

OUR FANTASTIC 
BULK PRICES I 

REMEMBER! 

It You only want one of each component at Dick Smith Electronics 
we are happy to sell it to You You don't have 
to accept more than 
you need In expensive 
Packaging. 

85e 
10 up 80C.a 

REDUCING ADAPTOR 
No soldering required, 
use with PL 259 to 
give tight fit for 
50 ohm co -ex 
Suit P-2310 
(above) P-2360 

30e 10up2$0es 

PL 259 
suite RG -58 coax 
without the need 
for a reducer 
P-2312 

10 up9oCea 

JOINER 
60.239 NO SOLDERING 
joiner. Two sockets 
back to back for use gt 
with PL -259 i \i 
$2125/ 

M boe d whl '/ence, Slmileç 
toanbeaPli 

.,rPadtoo!'tl els Hteemeubutth¡. 
75......N/ILLBE OYougetlnearge 

OPEN/ly0 
SPÉC/qL 

.7..8. -y S99s 
Sea 

} 
322 

® yqy yn ;#1C _?#;: 
33i.`pi:S`.ii:.`v`.`..-`.`, +..:y2-;,..':é:lég::{gY£R,L:-::i 

- - - --- ..,.. .y+k'y... . 

;;9"+ el gee , ;-ä;x. ®. 
ee»y9r,eééB 

gi 
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10 up 81.10 ea 

SINGLE MOUNT SOCKET 
60.239 to accept PLUS plug 
Screw type mounting 
to chnale 
P-2342 

75e 
0 up 70Cea 

PANEL MOUNTING SOCKET 
80-239 to suit PL 259 
Screw mounting. 
P-2340 

75e ' 
10up70Cea 

T -CONNECTOR 
with PL 259 plug 
and 2 SO 239 socket.. 

P.2384 

$395 
10 up $3.50ea 

BNC Line Plug 
Suitable for RG58RU cable 

P-2210 1-9 81.50 
10 up $1.4Ova 

BNC Panel Socket 
accepts P-2210 

P-2220 1-9 81.20 
10 up 51.10e, 

RIGHT ANGLE 
with SO 239 socket 
Et PL 259 plug. 

$1-75 
/Dvp .... 

P.2382 
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WIZZ SAGA (Cont.) ... 
Anyhow back to this Namur,' yam. 
Just about this time CB radio got going and Dick 
Electronicsdreckonoed 

other zit 
would ben the greatest thing since sliced bread- like it was in America. But they didn't reckon on the good old Australian Guv'ment CB had great potential for communications, safety nets - the lot So the Australian Guv'ment flamin well bans it! Fair dinkum, you wouldn't credit it would you? Thick as two short planks! Anyhow, there were pirates galore, so Dick and his mates wrote a set of rules to legalize CB. They offered their ideas up to the powers that be, saying, "There you go. Use these and she'll be sweet" It took a fair while for the Guv'ment to tumble but they cottoned on in the end. 

continues next Page 

MAIL ORDER CENTER AND SHOWROOM LOCATED AT 390 CONVENTION WAY REDWOOD CITY CA 940E 
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Why you should insist on a 
quality Dick Smith Kit 

We only use brand new, prime quality spec 
components in our kitsBeware of other kits 
which may use inferior parts or manufacturer's 
seconds 
Our kits are complete! We supply everything 
you need to build the project, down to the last 
nut and bolt (unless it is a 'short form' kit). We 
even include step-by-step Instructions, rewritten 
by our technical specialists (in conjunction 
with the electronics magazines) to make con- 
struction easy. If we do have to make any parts 
substitutions, we check these out with the maga- 
zine and the designer of the project first. 
Our kits are guaranteed! Every kit we sell is 
covered by our exclusive 7 day satisfaction 
guarantee. After purchasing the kit, before you 
open any of the Individual component packs, If 
you think that the kit is beyond your capabilities, 
you can return It (in its original condition and 
packaging) for a full refund of purchase price. 
And you save by building it yourselll Because 
you supply the labour, your project could cost 
you less than half the amount of the equivalent 
commercial product. And that's a saving worth 
making! Also, buying our components in kit 
form Is a substantial saving over buying parts 
individually AND think of the convenience) 

SPECIAL 'DEGREE OF DIFFICULTY' KEY 

To assist you in determining if a kit is suitable for 
you, we have included a 'star rating' on each 
kit as follows 

* suitable for beginners; quite easy ** suitable for the average hobbyist *** suitable for advanced hobbyists with 
good soldering & construction tech- 
niques. 

sisr...rr. 
LCD Panel Meter 

Incorporate module into 
other projects 

s2995 
Features: 3%digeLCodis- 

A versatile accurate panel Play 200mVtull acoiereading 
meter using a large liquid leas than 1 digit accuracy 
crystal display for low tao"v 

polarity 
i In auto - 

p y mare polarity input power The PC dance greater than 10"ohms 
board design allows for 2pA input bias current 
maximum flexibility to cater dual slope conversion 
for varied mounting arrange- method internal tooppm 
ments. The low cost makes 

reference we to 15V dc, 
1mA @ power suPPN 

it ideally suited as a readout Cat K-3450 
device on many projects, at º º º º º º º º º º º b º º º 
both amateur and pro- o 
Sessional level. b 

Keyboard Kit 
Standard 'QWERTY type- 
writer layout keyboard with 
individually switched keys 
(no matrix necessary!) High 
tactile response, suitable for 
a huge range of computer 
and allied projects. 60 
keys. Cat K-301 s,t 9Ds 

3 Digit Counter 
The most versatile counter 
ircuit around Designed 
for maximum flexibility (dis- 
play can be removed for 
external mounting) and with 
a very wide operating vol- 
tage (5-15V). 

Cat 495 
K-3451* 

LED display Up to 
2MHz counting speed 

Clock enable Very 
comprehensive manual 
Included! 

Super Siren 
A great little screamed 
This siren has got an ear- 
splitting sound yet it is com- 
pact and draws very little 
current. It uses a piezo- 
electret tweeter, which can 
be soldered directly to the 
PC board. Has many uses: 
an alarm, car alarm etc, 

Cat K-3505* $1495 

SCHOOLS 
We believe we have many products 
that can be used extensively in your 
school. Most importantly however, is 
a concept our company developed 
due to a tremendous demand from 
educators and parents to create an 
introduction to electronics 0- it is edu- 
cational and enjoyable to Ieárn. 
Fun Way Into Electronics was the 
answer. Firstly it is fun (a necessary 
component in having students learn 
quickly). Most importantly though it 
leads your students through the basics 
of electronics with practical projects 
that actually work. Another important 
aspect is that these Fun Way projects 
are extremely safe (working on a 9 
volt battery or no battery at all!) The 
first 20 projects in the series actually 
use a unique breadboard that enables 

youngsters and adults to connect the 
components without the use of a 
soldering iron. 
Fun Way Into Electronics Vol. 1 is 
one of Australia's most popular books. 
We even find it hard to believe that it 
is now into its 6th printing! 
All the books and kits are described 
here in this mini catalog but if you 
would like to know more and also 
obtain information regarding the 
SCHOOL QUANTITY BULK DISCOUNTS 
that are available please write to us 
on your school letterhead. 
Upon receiving your applications we 
will actually send (at no charge) a 
copy of Fun Way Into Electronics Vol. 
1 for your evaluation to keep in your 
school library afterwards. 

.///-_'///.-11'111 
Microwave Leakage 
Detector 

Microwave ovens are fan- 
tastic - but is yours really 
safe? Could it be leaking 
dangerous radiation? Check 
it out with this handy meter. 
No batteries required. 

50WattAmpModule 
Ideal for home stereo systems. An economical solution 
for those who want to update their old system without a 
huge outlay of money. Input sensitivity is 500mV 

Supplied with exclusive instruction booklet 
rugged fiberglass PCB easy assembly. Heatsink 
bracket is supplied but heatsink itself is extra. 
Cat K-3440** 

s 14es 
100 WattAmp Module 

100 wattsRMS: 5kHzat 100d8signalto noise ratio. 
the ultimate in simplicity; even the power transistors 

mount on the PCB. PCB heatsink bracket is supplied 
Hason- boa rdfuse protection inputsensitivity: 1V 
Use with K-3468 power supply. Ideal for the home 

constructor or technician who wants to 'roll his own' 
amplifier system for the home or professional use. 
Cat K-3442* 

riects. 

, gene°vein steleal 
âKescvennoteette 

V 
tQf 

de Simulator 
Id video This 

Alarm 

This alarm senses 
the 

e drop t ern 

arie 

Sound lnovles 
1ov 

M 
cost 

sheen°stereo 
sound"? ns aln`o,t 

any 

den 
gadget into 

arnapn 3421 
co o signal of Cat 

K 
Mono theiw stare 

519.95 Special 
Opening 

514.95 

Opening 
Special 

ages 

a stag electrical 
Sys 

c Whenr athiel breaks 

it. There 
s a 

visual winto- 

s 
t scare 

thievee, 
otg Easy to instab 

saves a lot o* rou 

C 

i 

3:19. 

K-3250 * 

, speedy fault finding 

le. 

Cat K-3052* 

.1 905 sann wnnmesvttr b b 4 b bºº 9 

a$95 
Cat K-3095 

" ''Shortwave 

WIZZ SAGA (Cont.) ... 
Dick threw a beaudy shindig the day CB was 

legalized- even though legalization knocked 

the sales for a six 

In 1976 Dick had the brainwave to charter a 

747 and fly to Antarctica with a few of his 

Scouting and bush -walking mates. They just 

wanted to have a gander and come back the 

same day and that'd be that But struth! The 

press got wind of it and the place went 

crackers. every man and his flamini dog 

wanted to get in on the act So Dick reckoned, 

"she'll be right mate. We'll make a few quid 

for charity out of this caper." And they did - 
over $120,000. continues next page 

Antenna Kit 

1 4" 
Cat K-3490* 

Why spend hundreds of 
dollars on a good receiver if 
you are only using a piece 
of string for an antenna? 
Get the best reception with 
this high quality short wave 
antenna designed es- 
pecially for Dick Smith Elec- 
tronics by a short wave ex- 
pert Complete and ready 
to assemble needs no 
soldering I, v ruction in- 
cluded. 

$1695 
Not just another Transistor 
Tester! This one tests the 
lot! Ideal for the beginner 
and serviceman alike, or in 
schools. Battery operated 
and suoolied with one of 
our new 2" panel meters in 
a deluxe 'Speedy' box. 
Requires 9V battery Cat S- 
3006 750 extra. 

Yetrolem OE 1,902 

sins & square 
Oscillator 

l 

ráQ, 
Cat K-3469** 

Covers frequencies from 
15Hz to 1 50kHz. All parts 
are supplied including spe 
cially printed front panel 
attractive 'Speedy' case and 
full instructions. 9V battery 
not included. .39es 

/\/ 
I 

1 i 
w bu \dto\ 

E ssiVets°6iNDER 
With this 

S/" great little kit you 

BOO can sound like a Darlek, a 7/ Darth Vader, a Cylon, or any 
one of a dozen robotic spin - 

99g 
offs! Used for special 
effects on electric guitars 
and other musical equip- 
ment. 
Cat K-3509* 

$Zr¢95 
Includes die-cast case 

a terminal block 
Sophisticated, yet simple. 
It uses a triggering tech- 
nique which makes it less 
prone to false alarms - yet 
it will sense a voltage drop 
anywhere in the electrical 
system. Strong case is 
virtually waterproof In- 
cludes visual alarm 'on' war- 
ning Easy installation 

Simple additions give 
you varial'le entry/exit times 
variable alarm on time, vari- 
able horn pulse rate. 
Cat K-3253** 

FREE! (Cat L-5310) Alarm 
sticker with purchase of 
either car alarm kit 

Music Generator 
A great little kit for the 
beginner or the experi- 
menter. Uses a special IC 
preprogrammed with two 
popular tunes: 'Green 
Sleeves' and 'Home on the 
Range'. It also has the popu- 
lar'ding dong' plus an alarm 
tone. Great for novelty , 

or alarm applications 
Cat K-3512 $995 

Speaker Protection Kit 
Our speaker protector delays connection at turn on and removes it at turn off to prevent 'thumping' overloads. Suits most amplifiers. Cat K-3425* 

$1495 

t,rrlsrnsnr 

R -L -C Bridge 

s3485 
Measures unknown 

components 
Measure the values of new 
and used components easily 
and simply. Resistance, 
(10 ohms to 10 Megohms), 

Capacitance (10pF to 
10uF) Inductance (down 
to a few hundred micro - 
henries). The complete kit 
of parts includes a specially 
printed front panel. Battery 
not supplied. 
Cat K-3468** 

Negative Ion 
Generator 

Runs on 12V DC, which 
means that you can put one 
in your car too! Kit includes 
exclusive Dick Smith Elec- 
tronics emitter head, power 
peck and tough moulded 
case. Cat K-3335 ** 

LED Level Meter 
p ÚE 

« Use two for separate stereo 
readouts. 10 green LED's 
for level display, 1 yellow 
for max. power and 1 red 
for overload. Requires 10V - 
16V AC or DC at 50 ma. 
Cat K-3370 * 

General Purpose 
Stereo Preamplifier 
This amazingly versatile pre - 
amp can be built as a mag- 
netic cartridge preamp (for 
upgrading your stereo), a 
tape preamp or an auxiliary 
preamp with 40, 55 or 
80d8 gain extremely 
simple any reasonable 
power supply from 10 to 
40V will do ' frequency 
response 20-20kHz full 
instructions supplied. 
Cat K-3427* $9es 

rnition Killer 

Based on a 555 timer, it 
literally kills your car ignition 
and then re -sets itself. 
making the thief think some 
thing is wrong with the 
engine. Cat K-3255** 

CIRCLE 255 ON FREE INFORMATION CARD PLACE YOUR ORDER NOW - PHONE (415) 3681066 
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K-2620 
GIFT PACK 

Vö 

JOIN THE THOUSANDS OF PEOPLE WHO HAVE DISCOVERED:°:="1, 

INTO 
ELECTRONICS 

Anlhoove D1,11,11 W.,, 

DICK FAN w SMITH'S 

Fun Way 1 
Volume 
Electronics should be fun, but far 
too often it is presented as a diffi- 
cult, mysterious subject. The Fun 
Way series deals with this fasci- 
nating subject in an easy to under- 
stand, fun way. The first volume 
starts off with the very basics, 
assuming that you know absolutely 
nothing about electronics. It will 
show you what all the components 
look like and how to connect them 
into the circuit. No soldering is 
required and so is completely safe 
for even the youngest enthusiast. 

BOOK ONLY Cat B-2600 

$495 

The ideal introduction for 
beginners from 6-66! 

Fun Way. 
Volume 

You've built all the projects in Fun 
Way 1 and now you're looking for 
something b;,-qer, better and more 
exciting. Here it is- Fun Way 2. It 
takes over where Fun Way 1 fin- 
ishes. There's 20 exciting new pro- 
tects to try. These ones are different 
though. They teach you how to 
solder onto a professional printed 
circuit board and also how to use a 

multimeter! All of these projects 
have been specially chosen to be 
'useful'. Just have a look and you'll 
agree. ,ion rte.., U. 

BOOK ONLY B-2605 $695 
Now here's a gift bargain. Over $28 worth 
of value for less than $20! This pack has 
been specially selected for quality and 
value. You get: a copy of Fun Way Volume 
2; a quality Dick Smith soldering iron; a 

pack of solder; a 9 volt battery PLUS our 
most popular kit- a 'wireless microphone'. 

Fun Way 
Volume 

Here it is - the one you've been 
waiting for- Fun Way 3. This is for 
the more advanced hobbyist- those 
who have worked their way through 
volumes 1 Er 2. There's ten really 
great projects in Fun Way 3 and 
each one is based on integrated 
circuits. Because the projects are 
more comple.. than previously, they 
are dealt with in more detail. More 
explanation. more construction. 
more fun! B-2610 

$695 

WIII SAGA (Cont.) ... 
Back to the serious business of the Electronic 

Wizzards. 

Due to the slump in CB sales brought on by 

were 
gooingohonke s 

of 
eloo8ki g forrt 

the VVizz's 
new hi -tech 

wen 9 9 cavern. It was 
products 

this 
fill the 

thatya 

they 
introduced the 

heated tiine they 

heated toilet seat. Dick has one at home and 

reckoned the rest of Australia would appre- 

ciate some warmth on the seat of learning as 

well. ' continues next page 

Fun Way One Project Kit 1-10 
Enables you to build any of the first 
ten projects in Fun Way One. And 
because the domponents are not sol- 
dered, they are all re -usable so you 
can build any other of the first ten 
projects too. $ 725 Cat K-2600 

Continuity Indicator 
Transistor Tester 
Water Indicator 

Light/Dark Indicator 
The Flasher 

An electronic Siren 
Dog and cat communicator 

A decision maker 
Morse code communicator 

Music Maker 

Fun Way One Project Kit 11-20 
Contains the more specialised com- 
ponents required to complete the last 
ten projects (1 1-20) in Fun Way One. 

Note: you will also need the 1-10 kit 
to build the projects. 
Cat K-2610 $'90 
Sound Effects Generator 
A Crystal Set 
One Transistor Amplifier 
Beer Powered Radio 
Two Transistor Amplifier 
World's Simplest Transmitter 
Voice Transmitter 
CB Radio Receiver 
Amateur Radio Receiver 
Radio Booster Amplifier 

FunWaylGift Box $2495 
All the components AND the Fun Way 1 book in one great pack - 
everything needed to build any of the projects in Fun Way 1. This 
gift box makes an ideal birthday or Christmas present ... and who 
knows. it could even be the start of an exciting career in electronics! 

The 
latest 
and 

greatef 

Everything you need 
Flar 
Makeshe it as the latest in electronicDr 

ry, a burglarjewelle 
iglu, etc. The ch is yours and it's easy! Cat 

Mono Organ 
Snazzy little circuit 

eses the back 
of the 

"CB as the keys 
easy. 

Playa tune - 
Cat K-2626 795 
Wireless Mk. 
-use like the 'bugs' 
used in spy movies! 
Transmits to any stan - 
card FM radio in an- 
other room or next 
door, etc. Hear it all! 
Cat K-2631 $650 

Electronic Siren 

Just what you need 

with the alarm! Also 

makes a great sound 

effects 
Fun Way 

circuits 
ells you 

what to do! 8495 
Cat K-2636 r 
Light and Sound 

Another multi -talented 
project Sound eff flashing 

ts - cans" tinuity tester, Mors code oscillatlighor .. got the lot! 
Cat K-2665$595 

Mini Colour Organ 

Like a disco - but 
battery operated so it s 

safe! Connect to your 
radio, etc, for a LED 
lightshow. 
Cat K-2664 

Ding Dong Doorbell 
Yes, it actually sounds 

like a great old fash- 

ioned doorbell. But 

electronic: and you can 

build it! 5 Cat K-2622 $ 

g t Activated 
Switch 
Useful in many security 
applications around the 

home etc. You could 

even use it to trigger a 

burglar alarm. C 50 
t K-2632 

K-2605 

Morsec Ode Trairter unersal Tfiner 
You can turn this aud- too hard? Time 
ble alarm 

into 
just the with this great 

aboutanythingrequu- 
litt timer. It really 

¡ng sound. Even for wos-set it fora few 
Morsecode -and secnds to 15 minx. 
fun to learn! Cat -2624$ 
Cat K-2623""5$0 

Electronic Dice 
Just as much fun using 

it as it is building it! 

And it is random 
- no cheating with this 

dice! 
Cat K-2625 $495 
Intercom Amplifier 
Use it to make the in- tercom (project 18) or use as a general pur- pose amplifier. Really handy, good sound 

Cat K-2630 
output too. 

$ 6$!D 
Home/Car Alarm 
Very practical! You 
could use this alarm to 
protect your home and 
property! Uses any of 
the normal alarm 
triggering devices. 
Cat K-2635 5650_ 

ort WaYe 
Receiver 
Tune in to short wave stations or emergency 
services and amateurs etc. Easy and fun to build. 
Cat K-264055 

ouch Snitch 
Ever wondered how lift buttons work? Build this kit yourself and you'll be able to work it out 

Cat K-2628$550 
Metal/Pipe Locator 
Extremely handy for lo- 

s, wires, etc ting 
bsibeefo a drilling. 

holes. Surprisingly 
simple for such an 
effective circuit. 
Cat K-2633 s6 

LED Level Display 
Hook it up to your ste- reo and it can warn 
You of dangerous over- loads. Looks pretty nit- ty.The LED's light up in time to the music! 
Cat K-2637 $895 

Australia's national 
gante- now done elec- 

tronically because the 

original King George 

pennies and hard to 

get! 
Cat K-2661999 

Intercom Unit 
Build you own inter- 
com 8 use it around 
the home. Practical, 
simple to build with 

the intercom amplifier 
(Project 10). s8e5 
Cat K-2638 

Cricket 

Whaaaa! Hide it in a 
dark room and it starts 
chirping. Turn the light 
on and it stops. It's 
infuriating! 
Cat K-2663 

1.11 Pokey 

It s a barrel of fun to 
play. And you don't risk 
losing your shirt like 
the real thing. 
Cat K-2662 

Mosquito Repeller 
Do mozzie repellers 
really work? Build this 
one and find out. You 
wont hear it - but the 
mozzies will! 
Cat K-2629849 

Sound Acflyated 
Switch 
Picks up sound and triggers. Use as a tele- phone bell extender 
or in security appli- cations. C Cat K-2634 seas 
Led Counter 
Module 

An introduction to the 
world if IC's. This use- 
ful gadget can be used 
for counting applica- 
tions - or lust for fun! 
Cat K-2639 5705 

Just the shot for 

'Walkie' stereo - now 

yoan 
listen to it in 

youru cbedroom through 

speakers! Or ae yourself a PA amp k 

Cat K-2667 

$ 11495 
Binary Bingo 

s 1 905 
A game of skill and 

reaction time - and a 

valuable teaching aid! 

It might sound Pretty 
etty 

simple to play- but try 

it and see! 
Cat K-2668 

Minder 

A multipurpose project for the car. 'Lights on' warning, door open' warning plus a pseudo burglar alarm. 
Cat K-2660 

s79$ 
Mini Synth 

Wow! A real musical synthesiser, with de- cay, frequency doub- ling Et halving, tremolo 

YOU a's th 
circuit 

gene- rator! 
Cat K-2669 19ee 

1.%.114.41 rrrautrec ry lb, so. ro, nn.vroer.rnee« . >~.-,. -s,...y new. , --.-.. .._ -.___ 

build just about any of the kits from the Dick Smith range. 
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SPECIFICATIONS: 
Power output: 15W max. Supply: 12-15V 
DC, 1.8A at maximum output. Input: 10mV 
for rated output (also has high level 
input). Input impedance: Approx 15k 
ohms. Output impedance: 4-16 ohms 
Freq response: 30014z - 10KHz. Size:100 
x 60 x 35mm. 

5W Audio Amplifier 
Don't need all that power? Smaller mod- 
ule has 5W peak rating (3W coot) with 
extended frequency response and lower 
supply ail. Think of the uses, Intercoms, 
megaphones, modulators. radio ampldiers, 
etc etc. 

SPECIFICATIONS: 
Power output: 5W mag 3W cool. Supply 
9V DC, 0.9A maximum. Input: 10mV for 
rated output. Input Impedance: Approx 
30k ohms. Output Impedance: 4-16 
ohms. Freq response: 70Hz-20kHz. Size: 
75 x55 x30mm. 
Cat. F-4105 

$1295 

Fitted with 
3.5mm plug 

rugn quality 
recording on movie 
& video cameras 

Uni -directional 
electret 
condenser 

Crcoet u 4dlrscetlonay aupar 
cardblf microphone which le exceP 
tlonal for video and socle use. It 

eow ltcehe easilyufr m spprn 
aca 

rdTd 

super directional pattern 
enables Indivldual found sources to 
be easily Isolated from 

ideal background Sounds, Also Ideal for 
naturalists, surveillance C.1lance work etapa 
plays, 5tO Cat 01065. 
Specificationsi 2.3kohm Imp* 
dance (supereerdlold), 520 ohm 
Impedance (unl.dlrectlonsl) 
ifnepp response 8012kHz Sen- 
khlty -55dB st 1 kHz (supsrpar' 

wok!), 46 dB at 1 kHz ree- 
tlonal) Culled cable,, battery, sry, 

Iedsereen and mis, holderr ca au 
óued. 

AMAZING 

$5995 
Cat C-1069 

Universal Dynamic Mic 
Designed especially for AM 8 SOB transceivers, This economical 
mic is supplied with a 5 -wire (4 lead plus shield) 2 metre lead that 
can be adapted to any transceiver - even ones with 
electronic switching! Has a nominal 600 ohms imped- 8 1 1 95 
ance, can be re -wired with internal transformer for 
50k. Supplied with a standard 4 pin socket. Cat C-1102 

Noise Cancelling Mic 
Ideal for the amateur or CB'er. Noise cancelling is achieved by use 
of twin out -of -phase inserts. Fitted with a high quality PTT switch 
and coiled lead, impedance is 250 - 600 ohms with a 51995 frequency response of 300-5000Hz. 

Cat C-1105 

Noise Cancelling Power Mic 
The cleanest signal yet. Get both audio amplification AND noise 
reduction for under $40! Noise enters front and rear of the mic - 
cancelling each other out. Comes wired to a standard 5 /95 
4 pin socket. Needs 9V battery (not supplied) ` 
Cat C-1108 

This budget priced general purpose dynamic 
microphone is ideal for recording purposes. It 
ihigh impedance to suit most tape recorders. 
Cet 01025 
Specifimtions: 50kohm Impedance 
Free. response a Sensitivity 
.54dB et 1 kHz e metre cable, mec holder 
and atom plug supplied. 

o 

o 
8 - o. 

VALUE e$1 750 
AT 

MUNII R 
ESNs 

How much can a ACCEsso 
koala 
bear? 

15W Audio Amplifier 
Fantastic for PA, modulators, intercoms, 
etc etc. Multi -tapped output tranny suits 
4-16 ohm speakers, huge 15W peak Cat. F-4115 
output (10W continuous) from a 12V 
supply Ideal for car use, too. $2495 

i 

Omni 
Directional 
Dynamic 

...1.: 

rye,ra. a .rtae .. TEN 

Uni -Directional 
Dynamic 
500ohm 

Freq. response 
50-15 kHz 

roca or the ran" 
Famous narré AÓaessional qualiy microphone al a lanastic 
titimesath 

once tor. Solidly constructed to snuit stage application; tput-com uP 3 
et complete oily 

W hble with all nno t p el recording equip Profesional "Canon" 
excellent mic lerrvoed Cpromief 0105a yp O^n9etoa Ueee vocal use. Cat 01050 rge and higo response. An Specifications: 500 ohm impedance lunbelanced et plug 4 

Fue- 
response 50-15kHz Seneltivity71 dB at 1 kHz 

6 metre cable and sic holder supplied, 

FOüst 

40 

ONLY 

$4495 
Speaker Box Lining 

650// t inn.,bond is light clean dust -free and easy to handle. Fibre bondie that this cellulose acetate9 ensures 
insulation ll r main resilient and otf actur o br break down due to vibration Weighs approx- imetely300 grams/ sq. metre and is 25mm Cat C-2662 28' thick by 700mm wide - this is reorrr l wide mended density for most speaker usage 

Tie clasp 
Electret 

$' 7$0 

oisi t. microphones used by in 

P 

unes. 
but with this ne vouaelw get ccpck p and perfect clarty. The 

fames. 
microphone comescomplete with e -clasp 
and 3 metres core terminated with3.5mm 
canne plug Being a low impedance device vice it is 
also ideally use with your cassette recordermr 

CilCij 
the lamb, or lecture nuns, etc. 

010 

Carbon fibre record cleaning 
brush $295 
Space age carbon fibre brush 
gives your records the sparkling clean treatment they need 
for long life and pure music. 
Cat C-7096 

Floor 
Stand and 

Boom 
This professional too, stand and brim ,s a very 
advanced design converts easily from a 
regula, m,c stand toa boom stand This unit ,s 
lightweight. portable. collapsible and stable 
Comes complete w 

al 
c holder 

which adapt, o virtually y sired mu 
Cat C-1200 

VALUE AT $3995 

Mounting Clips Gooseneck 
Allows the m,crophune to be bent into 

MAGNETIC: Cure a dangerous its renv,rea oceraeing npsn,en can be 

1 dangling microphone with this esed with niter send and boon, w SCREwIN: A simpler type 
clip. It attaches to the rear of cs C.122s 5 95 

clip, can be screwed to any 
I most hand-held microphones. Electret Insert convenient location -the sic 

q strong magnet holds the 
1 is held securely by a sprang In 

4 5 55 the clip. Complete with microphone securely in place 
d M.,Amg ei ,n .,,,,,u a ,n,,,, 5 50 

mounting screws. Cat C-1262 to any ferrous surface. 
lmaxes a 

r nn will fn 

Cat C-1260 ml has a high sensitivity 
with omnelirecnonal character 

a Connection data supplied 
Weight only I 5 grams' 
Cet C'11es 10 up$1.º5ea 

Mobile Mic 

WIZZ SAGA (Cont.) ... 
Backing -up the heated toilet seats were the 

co- tanger car aerials and the energy saving 

light bulbs. These are offered for the first 

time in America in these pages but the 

heated toilet seat is still going through the 

incredibly complex developmental and modi- 

fication process needed before they can be 

let come into contact with American back- 

sides. You wouldn't credit that there would 

be so much difference would you? 

Back to work and the TV games were taking 

off. Do you remember that? Those chips just 

kept coming out of the 'Valley and there were 

new generations of developments nearly 

every second day.Great! Fantastic! 
atacwWoith it, bu- 

er- 

ful. For the people who wereup 
what about those who'd never learnt elec- 

tronics? They weren't drongos, they just 

didn't have a fair go. 

The Electronics Wizzards changed all that - 
they brought out Funway into Electronics 

Volume 1. Crikey! What a bottler - even the 

little tin lids around the age of 8-10 can put 

the beer powered radio together because it 

doesn't need any soldering. It works just as 

well with vinegar too. Can you imagine what 

it sounds like? fee continues next page 

Aluminium Speakers 
WHAT A SOUND! 

You'll be staggered when you hear the 
quality of these beauties. Even though 
they measure just 474" x 474" x 755". 
they give a performance right up there 
with their big brothers. The enclosures are 
aluminium, so they're extremely robust 
and great for outside (under cover!) use. 
Great for the flat owner who hasn't much 
space, too. 
Specifications: 8 ohms Impedance * 
35 watts handling * Freq. response 
35Hz fo20,000Hz * two way system (4" 
woofer & 1" dome tweeter) 
Cat A-2375 

ONLY $7995 PAIR 
compare our price 

MYLAR HEADPHONES 
Specifically intended tor use with today's tiny radios, cas- 
sette; etc. - they even come fitted with a 3.5mm stereo 
plug to suit PLUS at no extra charge there's a 3.5 to 
6.5mm adaptor plug so you can also use them on your 
home hi-fi. Many walkie stereos, radios, etc. have dual 
headphone sockets- now you can share your music with a 

friend: at our price they certainly won't break the 
bank! Cat C-4106 

Switch your sound 
from room to room 

7 way 
switch 
8595 
Stereo selector 
switch enables 

you to select any 
combination of three sets 

remote speakers Terrific for 
when you hem parties In more 
than one mom- Attractive 
t rushed gold finish steel wall 

bplate 
f 

s et Cat 
electrical 

ox out 07208 

$6.95 
Low cost, 

ht wei ht 
PLACE YOUR ORDER NOW- PHONE (415) 368 1066 CIRCLE 255 ON FREE INFORMATION CARD 

www.americanradiohistory.com
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jcEr System 
Stereo sound in car 

at Theatable 
and 

Dick Smith F 

these car 
a 3-way, speaker 

system 
are 

andons 
great but look g 

to 50W for those high powered 

is capable install 
- 

ing up s are 

required. They talso come 
with 

with detachable brackets so they can ber mounted 

Top quality sound 
Latest attractive gun-metal finish 

No messy 
Cat A-7082 

50 watt 3 way 
5 

horizontally or vertical y. 

Blends in with any 

Suit most in -car systems 

SPECIFICATIONS: 
Speaker units -4 

inch high compliance 
twin 

woofer, 21/4 

m 2i inch 
h 

cone squawker, 2 inch 

tweeter. Cabinet - sealed 
powerenclosure, se 

Impedance 4 ohms,watts 
watts each, maximum power 5 

Budget Stereo Speakers 
Rear shelf mount 

Unbeatable 
Value 

Mount them anywhere... on the rear parcel shelf, 
from the roof - you name it! Now a brand new 
model with even better performance: huge 15W 
maximum power rating; with deluxe ceramic 3oz 
magnets for great sound 4 ohms impedance, 
suits almost all car hi fi systems. Cat A-6980 

Gutter Grip 
A,. tenno $995 

Twin telescopic rods of about 3 feet each pull in those 
weak signals. Attaches to the gutter of your car very 
easily. Cornes with about feet of lead and plug. Very 
popular antenna in Europe. Cat A-7320 

AM/FM Mini Rubber 
This is a very flexible antenna that is ideal 
for both AM and FM. It is only 15 in. high. 
This antenna will not rust or break Mount $ 95 pn me cowl. Can A.7345 

scan as.Iey ra lease 

Lock Down Antenna 
The ever popular lock down. 5 section telescopc 
antenna Comes with key 
Cat A-7300 $495 

12 toot Car Antenna Extension Lead 
Fully compensated (low signal loss) 4 metre 
lead. Complete with plug on one end and socket 
on the other. Ideal for when your new antenna // a 
has a lead that is too short! For rear mounted $2984 ^A & ̀ e 
antennas. Cat A-7452 ` e( 
3 foot Car Antenna Extension Lead aq .s ̀ T 
Exactly the same as the above lead but only this $198 

n 
yv~ 

e Is 3 feet In length. Ideal for short runs. 
Cat A-7450 

Inductive 
Pick-up 
Complete 
with lead 
and plug 

$ 1 75 10 up 81.50 
t. pies e its ca,. Sc I Ir, 

sol e uipmem that has low 
meut sauna levee idling s achieve via 

n pact Record d,rectly,neo rape o, feed matt uc 
e powerful amplifier Comes anmplee wdh more 

and I yam of lead. giro, amis and 

Quality sound from these 
Co -axial speakers 

Coaxial speakers have the excellent bass response of 
dual cone types PLUS a fantastic top end range 
achieved through a tweeter that is suspended across 
the main cone. They have a large 10 oz magnet 
and are rated at 4 ohms They will suit most in -car 
systems Hardware, mounting template and deluxe 
grille are included in the price. 
Cat A-7000 

ONLY 52995 PAIR 

OO 
O Y 

ctie 

71' 

Our Redwood City Distri- 
bution centre means you 
get your order faster 

$24 00 l I 
.,4 

E ()chic 
Ante 

his antenna fro switch enable A11Q 
lonegative or 

m t0stde the car you to raise pr f 

Cat A -736p Slippsn9 
clutcitive h 

Requires 1, bath 12V 

H/ P 
h ensures no burn 

LOwPWEN 
CAR SPÉ,4 FILE 

A{KEAS 
These 10W into 4 ohms 

Pq Ifkaf ris 

ONL 
spas lo 

I 0reel "hUm din 
ake this q.. 

.tS 
/ each possible b elation 

d 

gfar 

°' the P 
YdOIWYSld 

9oick connect 
ebsspn 

e 2n tot the d one Thaf 
s tight _ s 0 one! 

ONLY 000 PIECES 
AVAILABLE 

The Engine DICK 
SMITH Analyser 
Why pay others to do the simple jobs you 
can do yourself! 

Lo Volta Lo Tach 
Hi Volts Hi Tech 
Points Dwell 

That's most of the electrical testing 
needed to keep your car in top condition. 
Fits the palm of your hand, has multi- 
coloured scale for easy reading. Complete 
with heavy duty leadsand clips and can be 
used on most 4, 6, and 8 cylinder cars 
Pays for itself in lust one tune up! Cat A-8514 

8 TRACK CAR 

CAFORRONG $495e'E E 
YES CONFIRM FOUR DOLLARS 

AND , 

NINETY FIVE CENTSInunitY 
to 

Here is an unbelievable 
oppyo 

eveatthe 
play all those old 8 tracks you 

have them 

bottom of your cupboard. music whilem 

youk 

to 
dvete 

and enjoy y 

Many new cars don t have 8 track players 

so all you have to do is install this very 

low profile 
played under 

and 

'hey 
ONLY 

. 

AVAILABLE 
ONLY 250 A 

Bigsecret Ware 
not allowed to divulge 

the very well known Japanese company 
m eve 

that canub 
assuredthe 

that they will be 

You can bee 
can tell you though. they 

were tole o the top Toyota cars so you 

they'llknow t be great 

At this amazingly low price you can 

afford to give them away as presentscan 
to 

other members of yourfamiW so thsound y 

once again enjoy the 8 track 

years ago. 
FOR PARTS ALONE 

WONDERFUL 

Save a 
fortune 
on tune 
ups! 

995 

8" Air 
Suspension 

with 
Aluminium 

Voice 
Cat 02100Coil 

$ 1 / 95 
10 up S10.95 ea 

Huge f lb 
mouser 

What a thumped Powerful high compli- 
ance air suspension dual cone speaker 
with aluminium voice coil Dual impedance 
of 4 and 8 ohms for almost any requirement 
This is an amazingly powerful speaker but 
is also pleasant in response. Can be used 
in bookshelf systems or in PA systems It is 
rated at 30 watts with a free air resonance 
of around 35Hz This speaker is so com- 
pliant that you could see the cone move up 
to 13mm on heavy audio passages. 

AMAZING 
VALUE! 

Hi Power 
Plug In 
6V,7.5V,&9VinOne! 

ides 

GRAND 
SPECIAL 

s450 

Power Supply 

Suitable for battery powered equipment that requires 
more than average current leg larger cassette 8 
radio units, etc) Complete with 4 way plug and 
battery snap connector. 6, 7.5, 8 9V at a massive 
800mA1 Switchable polarity on output. Cat M-9584 

Panther Power! Regulated 13.8 volts supply, ideal for running CB radios as a base 
station ... or any other 'car' equipment from a power point. Makes a great bench 
supply for test purposes, too. 2 amps continuous rated, with a massive 4 amps peak 
pulse (suits SSe CB's perfectly). Fully approved supply, with colour coded banana 
terminals and 2 metres mains cable.Cet M-9545 

n> A A 

V 
er 

is I 

Super thin flush Car Door mount Speakers 

bla Mien» NiC 27514 

Super thin type for mounting in door or kick 
panels, etc Heavy wire mesh for maximum 
protection. 4 ohms impedance, 4" size suits 
standard cut-out found in many Japanese 
cars Handles up to 15 watts Complete with 
mounting hardware. Cat A-7050 

OPENING PRICE 

$1995 

Housed in case 
with massive 
ventilation for long 
service. 

Rubber feet to keep 
stable, eliminate 
scratching. 

Economy 
Grille $295 
Here s a high impact. 8" plastic grille that has 
thousands of usesi It you want of place speakers 
into the wall or ceiling of your home then this 
grille makes an ideal cover. Also ideal on boats 
and in vehicles Has four screw hole fining points. 
Cat C-2646 10 up 82.50 ne 

Standard 130mm diameter speakers with soft 
padded grilles, as used in most car stereo systems 
Suit standard large cut-out (e.g. below rear parcel 
shelf . 10 watts maximum, 5 watts nominal, 4 
ohms Extra large 140 gram magnet 
Cat A-6985 

1142Z SAGA (Cont.) ... 
In 1980 the founding blizzard, Dick Smith, sold the company, lock, stock and barrel, to Woolworth's, an Australian retail chain with over 800 supermarkets, 

and retired to the quient life 
1982 

publishing and film producing. 
But it het 

tOok 
off and flew his heli- copter 

ro do o 
world! The first person his Pat Malone too. Dick's flight would have been virtually im- possible if it wasn't for the hundreds of hams who made contact with world and him all over 

lone) , 

yarned to him stop him getting 
onUñuoust the safetyme 

timea they provided a 
check on his r 

network and a constant 
staff of Dick S 

ogress, The customers and Smith Electronics were Dick's greatest barrackers, bearing out the idea that electronics enthusiasts have the character- istic of admiring people who are prepared to have ago and are usually prepared to have a go themselves. 

au 
awm o -»ii Ye cane 

continues next pegs 

MAIL ORDER CENTER AND SHOWROOM LOCATED AT 390 CONVENTION WAY REDWOOD CITY CA 94063 

www.americanradiohistory.com



Philips (Series 82) 

This series covers all of the most popular Philips 
screw sizes. 
L-75mm, D-3mm, H-64mm x 12mm 
Cat. T-4030 75C 
L-10Omm, D-4mm, H-75mm x 1 5m 
Cat. T-4040 $1.10 
L-125mm, D3mm, H-85mm x 18mm 
Cat. T-4050 $1.75 

Popular (Series 71) 

This has been voted the most used size. The 
medium size makes them ideal for general 
purpose work. s,.owh.eiur a -ro 
D-4.5mm, H-73mm x 18mm 
Cat. T-4085 L-76mm 
Cat. T-4090 L-1 50mm $1.10 

85$ 

How can the Wizz's 
sell top quality 

stainless steel tools 
at such amazing 

prices? 

Ifs easy! They import direct 
Introducing our brand new range of stainless steel tools - without the normal 
stainless steel price tag! Every professional, every hobbyist needs the best 
tools to get the best job. But they cost a fortune- until Dick Smith's 
stainless steel tools came on the scene. Amazing value- they'll last far longer 
than other tools, are ultra precision made and resist corrosion! 
Carefully chosen types for practical applications. 

S/S Mini Needle Nose Plier 
Precise, non -serrated lip and law. Ideal for use 
with semiconductors - the very fine (1mm) tip $995 
will reach into places others wont! Cat T-3570 

S/S Transistor Nipper 
Ideal for pcb work. Very sharp precision cut .595 
with long life cutting edge. 95mm body with 
spring return. 9mm cutting blades. 
Cat T-3205 

41) S/S Mini Flat Nose Plier 
Non -serrated working surface to avoid damag- 
ing components.rg Also greats as heat becausesrea- of larger component contact area - 
and wide nose absorbs lots of heat. 4mm wide 
blade. Cat T-3325 semi v t.1., ei. -u 

CRIKEY 

Nibbling Tool Drills 
A unit that can cut any shape opening o M INIIATURfor PC BoardD 

TWIST DRILLS 
Sin 

sheet steel to 0.6mm thick or light o Cat T-4820 No. 80 (1.Omm) siK 
alloy to 1.5mm. Ideal for plastics too. It Cat T-4825 No. 65 (o.emm) sire 
Easy to use, gives good clean cut with- 
out distortion. Follows curved or o 

straight lines with ease. Put one in your 
tool box today' 
Cat T-4940 /) - 

Solder Stand 
inrith magnifier! 
The helping hand when BEAT 
you need it most when 
you have a'hot stick' in THIS 
your hand! Heavy die- 
cast base, solder stand, PRICE clips for holding PCB, etc 
-plus$ unique magnifying $695 
lens for those close v 
assembly jobs. 

Cat T-5710 

WIZZ SAGA (Cont.) ... 
Now they've got Funway Volumes 2 and 3 

and Granma and Grandpa have joined the 

ankle -biters in sussing out electronics. Mobs 

of people have gone on to make their own hi- 

fi gear, teletexts and the dozens of other 

exciting and useful kits they can get from 

Dick Smith Electronics as well as the Funway 

Books and kits. 

It was good for business to keep the Company 

name in the headlines but cop this! On April 

Fool's day 1977 they towed an iceberg into 

Sydney Harbour. That's right, it was a fake, 

but blimey, everyone had a good laugh when 

;the plot was revealed and the Electronic 

Wizz's had scored another six. 

Dick Smith Electronics is opening in Redwood 

City on the first of April this year and those 

blokes could get up to anything, so watch 

out e continues next page 

Solder Cat T-2560 

Sucker s995 
A rugged all metal construction solder 
sucker complete with Teflon tip and a 
nozzle sweeper as well. Light thumb 
release mechanism for the removal of 
solder from the board. Don't pay twice the 
price - a top quality import from Dick 
Smith. 

Spare Teflon Tip to suit 
Cat T -25 65 $i as 

96, 

Economy 
12V 

KEEP 

ONE IN 

CAR OR BOAT 
This little iron is superb - and ver, 
popular! It operates from 12 volts, 

either AC or DC- so it's just as much 
at home in the car or on the workbench 
Use it with any 12 volt battery, supply 
or transformer capable of delivering 
2.5A. Element is 30 watts, so this iron 
is ideally suited tosmall PCB work. etc. 
With a low power iron there's less 

chance of damaging delicate com- 

ponents. Complete with long lead, 

fitted with cigar lighter plug. Why not 

buy a couple- one to keep in the car 

and one on the bench? You never 

know when you might need it 
Cat T-1910 

' NLY 
$395 

DURACELL 
ALKALINE 

BATTERIES 

greenG.S...*> 

sites 

NIAos pFC G FULL 

A& C- The whole 
kit & 

NOT JUST AA 
kaDaGAIN PRICES 

ALL 
tBm 

BARGAIN 
Elec rgoroc 

Ni Cads work V buythemfoj ,49 each 
xc1a11Y. °uFrom only $1.49 

pdce 
each 

nPE C01140. 1.95 
53305 2.95 

AA/` 53301 2.95 

G POPULAR 
OF 

ALL 
53303 

AND 
, THE MOTOSAA at S1,99 each 

S 3300 

r_0'49 
ea 1 

up price 
. \ 

Side Cutting Plier $ 
(his is a hard working tool for linesmen, 
electricians and general purpose use. Made 
of sturdy gunmetal with a polished finished 
and insulated handles. Has flat serrated jaws 
with inbuilt cutting edge. They represent 
excellent value. Length 150mm, jaws 
25mm. Cat. T-3270 

AAAAhM1MnMMM1M'MNNM1ñAM1MfM _ / AAAAAINAN 

olderin9 
Aid Set 

For the person working with PC boards a 
Desoldering 

this is an essential aid. Kit contains:guide .Bulb 
fork tool, reamer point and knife point tool, o Simple and efficient. Simply squeeze bulb, 
scriber, heatsink clip and stainless steel o holdup to molten solder and release bulb. 
bristle brush. Can also be used for resteng' o Solder is sustraight up. U. for blow 
ing dials! NIGH QuA,z-rt ' $695 en cooling tool 
Cat T-2610 4 a Cat T-2580 

9 

Multi- purpose 
Stand Holds boards or components firmly 

in rubber laced vice. Angle of vice A- may be varied widely in three 
Ixs- dimensions for greatest accessibility 

to board. Convenient soldering iron 
holder also adjustable. Adjustable 
spool holder for solders. desoldering 
wick Ideal for the hobbyist or 
professional. Leaves both hands 
free. 
Cat T-5700 $2495 

10 up$799 ea 
BATTERY 

/ wn nro 

great 
idea! 
Leaves 
both 
hands free \ 

TOP VALUE ENERGY 

Top brand name, top quality! 
Duracell Alkaline Batteries, re- 
commmended for extra heavy 
duty applications where normal 
batteries turn up their toes! 
All normal sizes available: 

J us.. us. 36113 

Qty/type Cat No. Price ea 
Pack 2 x AAA S-3278 2.40 pk 
Pack 2 x AA S-3279 2.40 pk 
Pack 4 x AA S-3280 4.30 pk 
Pack 2 x C S-3282 3.20 pk 
Pack 2 o D S-3284 3.20 pk 
I x 9V 53286 3.20 ea 

BATTERY SNAP 
nSuit 216 
Cat P-6216 

o (10 up 10C ea) 150 

4 x "D" Mae HOLDER- 
gquare 
Cat P-8101 
500 

(10 up 450>. 

4 x"C" ails HOLDERfiat 
Cat P-8104 
(10 up55Cea) SOO 

4 x "A" glee HOLDER - 
long flat 500 
Cat P-6114 
(10up45C.a) 

8 x "AA" size HOLDER - 
rectangular 
Cat P-8118 
SOO 

(10up 550 

4 x "AA" sise HOLDER. 
square 

IgOC Cat P-8124 

(10 up 45rea1 

Iìe% 
8 z "AA" size HOLDER. 
rectangular 
off P -e1 2e 

( 10 up TOC ea I 75C 

10 x AA size holder cat P-6130 $1.00 ea N.,e sl."car` 

Cutting 
Nipper/Stripper 
This nipper/stripper has sturdy insulated 
handles and a positive cutting edge. It fea- 
tures two very handy wire stripping holes, 
one of 1.2mm and the other 1.6mm making it 
a very versatile tool. Length 125mm, cutting 
edge 22mm. Cat. T-3220 e rwe 

Scissor Clamps 
Made of stainlesssteel with screw islet. These 
scissor clamps are 127mm long so they will 
reach hard -to et -at daces They can be used 
as a third sand for smart items as they can be 
locked on to the article they are holding 

Cat T-3690 

VALUE $475 

Needle File Set 
Cat T-4960 

This handy set of files has five 
different types, all 185mm in length 
The types are round. square. si eó 
haifinoon, triengula &rectangulai. 

a 

2 

Piercing (Fret) 
Saw 

An absolute MUST for the 
modelmaker, hobbyist, etc. 
Fully adjustable universal 
type saw frame, complete 
with 3 blades. NOTE: be- 
cause it's fully adjustable, 
you can even use broken 
saw blades - never be 
caught again.! 
Quality Japanese made 
Cat T-4965 

s995 

Spare Saw Blades 

Even though you can use 
broken blades, you're going 
to eventually need replace- 
ments! Your choice of three 
special SKS alloy blades in 
packs of 12: Cat T-4966, 
T-4967, T-4968 
$1.95/pack 

Don't discard them - 
check them first 

with a Dick Smith 

Battery, 
Lamp & 

Fuse 
Tester 

'BATTERIES Checks a huge range of 
1.5V - 9V cells actually 
under load - the way 
they should be checked! 
Even checks NiCads, 
calculator, watch 8 pho 
tographic batteries. 
Checks miniature lamps 
for continuity. 
Checks cartridges type 
fuses for continuity. 

May be used as a general continuity 
tester and as a NiCad charger. 
Cal S-3006 9V battery required. 
Cat 0-1525 

-LAMPS 

FUSES 

$995 
and it's just 

PLACE YOUR ORDER NOW- PHONE (415) 368 1066 
CIRCLE 255 ON FREE INFORMATION CARD 

www.americanradiohistory.com



DON'T GIVE 
THIEVES 

AN OPENING 
Normally Closed Detection Sensors 

Window Foil Cat L-5200 5595 
Very fine, adhesive backed aluminium foil 
which adheres to window or door glass. Forms 
part of detection loop; if glass is broken foil 
breaks, setting oft the alarm. Also great for 
sticking on sliding doors to show they re there!! 

'/a" wide, 10 or more 85.50 ea 
105 ft per roll. 

Tape Blocks 40# 
Termination points for window toil to 
alarm wires. Self adhesive, screw 10 or 
terminals connection. Cat L-5205 more 

Magnetic Reed 359 ea 

Switches 
Reed switches are small, glass encapsulated contacts 
closed by an external magnetic field. They are ideal for 
alarm use because of their incredibly long life. 
The reed switch is mounted on the jamb and the 
magnet on the door/window so the switch is held 
closed while the door/window is closed. When opened. 
the magnet mows away and the reed switches opens. 
setting off the alarm. 

Standard Reed Smtch Cat L-5215 $1.00 ea 10 up .90. 
Magnet to suit either Cat L-5214 756ea 10 up .60 ea 

Reed Switch/magnet set 
In plastic cases, ideal for aluminium windows; include 
screw holes for mounting, screw terminals for alarm 
Cites. 

1111101Cat. L-5210 

$195 Concealed Type: 
Cat L-5212 

10 or more 81.75 es 

Heat/Fire Switch 
If heated, contacts close to trigger Triggers 
alarm. Can be used on tire' contacts at 
of some alarms, or 'N/O'contacts of 125 F 

others with instant triggering. 
Cat L-5254 $595\, 

10 or more 85.50 e. 
bau 

": 
L 

1011ree. 

Watch the platypus duck 

1//a -t1r 1_-f_-_ __' / 

Audio Alarm $295 
This is an incredibly loua audio alarm 
That works on a nominal 9V DC. but 
can aed with ages yawing 
between 5 and 29V DC. It n beer used 

.n ex manner or applications including: 
computer alarme. fire signalling equip - 

Cat 1telephone 
signalling etc 

.7024 10 or more $2.75 ea /1/- s --_f_ 

BOAT ALARM 
Incredible value in effective boat protection. This 
versatile, durable alarm is specially designed to 
meet the demands of recreational and 
commercial boat owners. Be prepared to meet 
the marauders at marinas and moorings!! 
Includes controller, siren, strobe light, various 
switches and comprehensive installation 
manual. Cat L-5098 .991la 

M 
e 

e 

Microwave 
Alarm Detector 

Huge stock inventory held in our 
distribution centre located at our 
USA Headquarters in Redwood City 

Movement 
Detectors 

Passive Infra Red 

The best system you 
can fit. As used by 
banks etc - detects 
hCatum 

Lan -50m10ovement. 
$5995 

P.' dt ' 't üif.s..tk iFi... 
Plezo Transducer 
Sound transducer driven by 3-30V p -p AC signal around 
4kHz (eg TTL. CMOS, transistor. etc) 
Sound output typically 80dB min. 10 or .950 
5mm th'k, 30mm dia. Cat L-7022 more .809 sa 

Hello Enthusiast, 
We would like to get to know you 
and your needs better so please 
drop us a line and let us know 
what you think we should stock 
how you like this mini -catalog 
and what you reckon about our 
prices. 
WIZZ 

Normally Open Detection Sensors 

Pressure Mat 
Hide under carpet - irs only a few millimeters thick 
so ifs almost impossible to detect When trodden on 
II closes the contacts inside the mat to trigger an alarm. 

Can also be used in 
shops as a customer 

detect 

$1i95or 
with 

oneour of 

buzzers 
and a 

battery. 

Cat L-5270 

GRAND 
OPENING 
SPECIAL 

Blid State 
Buzzer 
* A TRUE ELECTRONIC 

BUZZER * SILICON TRANSISTOR ANo 0100E REVERSE POLARITY PROTECTION 

Feature.: +Q * Compact - 32mm x 14.6mm * Rich, clear tone - 450Hz 

* low oP operating 
voltage range 4 - 15V DC 

* High output evel 
current 

¡n @ @t9V each 

Panic $ 150 
Switch 

A must for the old. (¡, 
infirm, etc. Set alarm I 
off instantly - use í 
near bed, in bath- 
room, etc.10 or more 

Cat L-5285 $1.40 L 

Ultraloud Bell 
Good old-fashioned fire bell: 
kicks up a real din! Drive 
from relay output ina alarm 
controller. 

1995 Cat L-5280 $ 7 

ONLY $1.95 
'How to install your own burglar alarm' 
Considering an alarm system but were put off by the cost of 
a professional installation or thought you were not capable 
of doing the job by yourself? By reading this booklet you will 
see how easy an installation is. Tells you all the basic theory 
about Alarm Systems, their components and the tools you'll 
need to install them. By installing an alarm system yourself, 
you could save hundreds of dollars- and have the satisfaction 
of greater security for your loved ones and property. 
Cat B-6000 

.50 
dn L-7aDB 10 for$10ï 

4 Sector Contro Mod le 
The 'bare bones' alarm controller - for the doit-yourselier who wants to install a top quality system without paying a fortune. You can protect four different sectors, and this alarm features circuitry complying with the latest noise pollution laws: it 
will re -arm itself after an alarm detection, but will isolate a sector which has 
Permanently tripped detectors leg broken window foil). 
The intruder might think that the system has been defeated- but will be caught by 
the other three sectors still armed! 

Instant or delayed inputs. 
Wire out proof system - suitable for 
both n/o or n/c detectors. 
LED sector and control state indi- 
cator"). 
Adjustable entry, exit and alarm 
periods. 

n e e er o 

96 Bea/siren 
4 e e 

Timer Module 

s19 
1 he very latest in intruder detection sen- 
sors. Silent, invisible microwaver detect 
any movement in the target area and 
trigger the alarm device. Even works 
through plaster, libro etc walls or ceilings - fantastic! Cat. L-5000 

Economy 
Home Alarm 

Control Module 
The lowest price alarm module around - 
but it features pro quality circuitry and 
facilities. Both n/o and n/c inputs, suits 
all normal detection devices and has one 
minute alarm period. 12V DC operated - 

use batteries or 

$2994 
AC adaptor as 7 required. 
Cat L-5060 

A neat unit that 
can be added to 
an existing system 
to give an adjust- 
able automatic 
turn off if an alarm 
condition is trig 
gered Operates s12e from 6to12V. 

e Features an indicator light to show 
e alarm state was triggered Ideal for 
e use with our siren speaker (Cat L- 
e 70621 and Fireball (Cat L-52801. 
e Cat L-5110 
e Electronic Siren Delver 
:When used with the horn speaker 
e (Cat C-2705) or any other 4-8 ohm 
o speaker, this unit will deliver an ear- 
n splitting wail, 103dB @ 3M from 12V. 

o Features a heavy duty output stage 
e and operates from 6 & 12V. Could be 
e used in association with the Bell 
*Siren Timer Module (Cat L-5110) or 
e any control module. Cat L-5115 

ONLY 

929Ee 
Sr 11, te 

Cat. L-5056 

$4995 
Flashing 

g Doshlight 
havé Ihg dashboard 

I 

ave 
aalarm or not, this 

u 

or left free. 
at oextrdes hvo warning em slic 

a charge. Cat L 5092 

Flashing Strobe 
Bright blue flash 
(just like police cars!) 
to tell the neigh- 
bourhood your place 
is being 'hit'. Data 
sheet available to 
show how to 'latch'. 
Cat L-6000 8149$ ... 

Deterrent Sticker 
a 

HI-VOLT 
ALARM 
PROTECTION 

10 
or more 

.459 
ea 

Thispnnted beer a ideal ioryour car, house, 
tariert etc.t elrn.yae sanear alone 

"'ern ONLY installed. A woula be intruder seeing this 
ticker ea n t likely to attempt a break-in 

Whether you property beacon alarm system or 500 
t this brig t. cute read sticker will really 

have a deterrent affect. Cat L-5310 

Shock- detector switch 
About the best form of protection for motor bikes. 
Also great for 'tamper proofing' other alarms, 
Cat L'5250 10 or more $2.75 r 

1" Ç is " at only iris 

Barrel Key Switch 
For car or home alarms . 
needing external switch- \,1 
ing. Two keys supplied J) .l / $395 
with each switch. ry.---:- Cat L-5290 

Vehicle Alarm Switch 
N.c under spring tension, will go oben circuit 2 

whosel courtesy lights arenot 
Ideally 

actuated by the doors k 
Cat L-5256 

at just $2O0 10 or more S1.80.e 

CAPACITORS 
We stock a huge range and variety of capacitors for many applications- far too many to list Individually here 
but, as with the resistors and pots they are lusted fully in 
our annual catalog due out in June. In the meantime please order by type and value. 

r 

`Bookshelf' Control M ule 

:;urrent Sensing 
Car Alarm 
No external switches: it triggers when anything 
electrical in the car is used (Interior light, 
starter, brake lamps, etc). Very easy to install, 
full instructions supplied. Our most popular 
alarm! Cat L-5090 a34ae 

Mounting kit and interior switch supplied 
Easy do-it-yourself wiring 

A great alarm system for the home, flat, etc- because it doesn't look like an alarm! 
So anyone entenng your property could easily be fooled into thinking this was a 
small speaker - until they were caught! This module has another big advantage 
too- if fully self contained. While there is provision for an external horn speaker, 
it has its own speaker built in, hidden behind the 'speaker grille' front panel. 
Cat. L5102 Built-in remote 
switch terminals, allows for the instal- 
lation of a switch that controls the 
alarm module from whatever you wish: 
great for the elderly, infirm, or nervous 
people! 

53995 

WIZZ SAGA (Cant.)... 
Dick's leaving the Company unleashed the amazing and here -to -fore unknown Ike -force! The incredible, overwhelming, unalterable obsession of one man to take the Wizzards to America. Ike reckoned that maybe there were Americans who were just as enthus- iastic about electronics as Aussies were. And so he went- with Gary, Dave and Steve, all djnki-di electronic Wizzards. But they won't be importing any more Wizi s from downunder, they reckon they've got enough here now to start a movement. With the incredible Ike -force acting there's bound to be big mobs of electronic Wizzards in Amer- ica pretty soon. 

Well, I have to hit the frog and toad- l'll see you around the ridges. 
Jolly Swagman 

MAIL ORDER CENTER AND SHOWROOM LOCATED AT 390 CONVENTION WAY REDWOOD CITY CA 4O3 

www.americanradiohistory.com



DICK SMITH 
ELECTRONICS SECRETS! 

Have you ever thought" rd like to run my own electronics 

business" or "I'd like tomakkeb 
profitable"? 

existing business more 

You can' And were wining to gwe 

you the secrets that have made us 

Australia's number one specialist 

retailer - obsolutet tree of charge 

We are new here is the US A how- 

ever 
e esIiett pndUehaave adopted for 

o gbusiness apply lus' os much 

here as they do anywhere In else m 

the world Apart ham a large num- 

ber of company owned stores we 

hove hundreds oflnde rxfent bus 

Messes Ihab are selling our products 

through their stores. 

The reason for this Is that II Is not 

economical 
r 

us 
s 

company 
open 0 ck Smith tores io 

m 
i 

reas Sul the oppostunnles 
Incredible for already established 

busineosS oñ ylMe 
count, cities and 

towns 

already 
our 
eceulel busineesses be- 

lore deciding to add electronic 
components Wrepairers m 

dealers. marine shops etc Theyre payld R. Milson 
even more successful noel And 

many oe es started their businesses Dick Smith Electronks Inc. 

oft by selling Dick Smith products 
C09600x 

2249 Redwood City 
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Has many, many uses but is ideally suited to } JUST LO°KA T T 
replacement of desk light switches. FOR 
Cat S-1205 1-9.758 ! r 

10 or more AOCea ,¡ 

SPST 'LAMP SWITCH' 

And well help You with 

A 
greatec 

rtw ge art products 
with rns 

Subsidies 
and advertising in 

rives. 

Merchandising er sing and prooap 
I material 

Regubarh updated Pricing 
service 
Help and advice 11 you want it 

And much. much morel 

How do you stern 

It you're really serious about be- 

coming o successful Dick Smith 

Electronlcf reselket at our product 
lust drop us a line' 

We send you everything you need 

to know including the method 
Dick Smith Electronics uses to slay 

on lop 

núyliñmeii, oppódnnlototertuhe 
details contact: 

e 

TOGGLE SWITCH 
ULTRA -MINIATURE DPDT 

.Iti 
4 

The contact rating to size ratio is very high 
with this miniature toggle switch. Ideal for 
models, miniature portable instruments, or 
any use where a high quality miniature switch 
is required. 

DPDT 125V AC 3A Chrome toggle with 
colour Insert body. Body size: %" x 5/32". 
Clearance: YR". Complete with2 nuts and 
two washer. Gold plated connecting lugs. 
Cat S-1245 81.75 

10 or more 81.50 ea 

LEARN TO SPEAK STRINE 
As you probably realised not all Australians 

speak the way the 'WIZZ SAGA' is written all 
of the time but if you spent a day with a 

couple of Aussies (pronounced Ozzies) 

you'd be pretty likely to heat most of the 
words and phrases at least once. The 

further away from the main cities you get 

the more they are used and the broader 
the accent becomes. Australians horn the 
outback are sometimes criticized for not 

opening their mouth when they speak. 

The reason is of course that i1 they do 
open their mouth they would probably 
get a fly or some dust in it - fair dinkuml 

This glossary will help you understand the 

'WIZZ SAGA' and perhaps the next Austra- 

lian you meet. 

WORD OR APPROXIMATE MEANING 
PHRASE 

ankle biters young children 
bawdy realty good. as in bawdy bottler 

b5mey exclamation, surprise, wonder, 
owe, depending on the emphasis 

bloomin' surprise, disappointment, o curse 

heck 
bloke male Australian person 

blow-in a person who Is new in town 

bonkers bananas, cram 

bonza very nice, e.g. a bonzo day 

caper a project, activity 

Captain cockney rhyming slang for 'look' 

Cook 
In clover well off, Ilke cattle In a clover 

patch 

cottoned onunderstand 
crackers see bunkers 

crikey assertion of surprise, or to add 
emphasis to a statement e.g. I'm 

serious by crikey moans f m pretty 
darned serious. 

cushy easy lob 
number continues_ 
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SP ALTERNATE ACTION 
This switch features e beautiful red 11 mm square actuating button m an all 
black plastic case. Makes an excellent mains switch for projects. 

Features: 125V AC 3A 
Body Size: '''A- square 
Clearance: 1" 
Hole size: 1/ 

Cet. 5.1198 V 
10 or more 81.45 ea 

SP MOMENTARY ACTION 
As above switch, Cat S-1198, but with momentary action 

Features: 125V AC 3A 
Body size: 'h" square 
Clearance: 1" 
Hole size: 'h" 

Cat. 9.1199 S 1 6O 
10 or more $1.45 ea 

e e e eº e e e eººº e e eºººº eº eº e 

push,o- 

8-WAY PCB DIL SWITCH 
B SPST rocker switches mounted In a DIL package. Leaignsd for PCB mounting and may be placed in block, or rows without welting specs. Use for preprogramming, changing circuit conit,nts and many mon uses 

Cat. S-1808 $190 
10 or more $1.70 ea 

ILLUMINATED SPST (12V) 
Intended for automotive use. The soh glow from the toggle is not 
distractive in night driving, but means the switch 
can quickly be located, 12V lamp operate. from 
supply being switched. 

Features: 1 2V DC, 16A contacts 
9mm mounting hole 

Body size: 28 x 1 Smm 

Cat S-1214 
'75 

º º e 
10 or more 81 .50 ea 

actuate. 
Ve 

lar aa` yg20 
oWltchea 

étc. G 

Features: S25V/20necttterminals 
Quick co 

10 or more $1.70 es. 

NEONS 

MERCURY 'TILT' SWITCH 
LOW COST - RELIABLE - PERFECT FOR ALARMS 
This Is easentiNly a movement detecting switch. It la operated by changing 
the horizontal plane. A 'bell' of mercury runa from one end of the elongated 
tubs to the other au the position le changed. One end hat a eat of contacts 
that 'make with the mercury. It la baalcadly a low currant device but is 
suitable for such usaa as movement detectors for car or bike alarms. 

Cat. 8.1i3Oe á "r" $1 º 10 up $1.10ea IN -LINE HOLDER (3AGI 

Small pigtail type neon bulb I 
as used in indicators, timing 
circuits, oscillators, etc etc. 
Striking voltage 70-90 volts 4 at 600uA. For 240V operation 
use 270k 1/4W resistor (other or 
voltages can be worked out 10 up 
from Ohm's law,)Cat S-3862 120 ea 

40 CHANNEL 
CB SWITCH 
As usad in moat Cybernet CB radios 
Binary coded output for PLI02A IC: 
the moot commonly used PLL 
Ideal replacement part 

Cat S-8300 5 795 
10 or more $7.75 

ea 

MINIATURE 
Small in size but very handy 
contact rating! The silver plated 
SPOT contacts will handle up to a 
massive 2 amps at 24V DC or 
100V AC). Nominally 8 to 12V 
operating, but will work ok up to 
15 volts, 

Contact current (max): 2A 
Contact voltage (max): 1012V 
Nominal coil voltage: 8.12V 
Coil resistance: 226 ohm 
S-7120 Price ea: $1 98 

10 or more: $1.75 ea 

MINIATURE TYPES 
MOST POPULAR RANGE - 
SPECIALLY IMPORTED - 
EXCELLENT QUALITY 

All feature: 126V AC 6A 
Chroma toggle 
Complete with two nuts and two washers 

SPDT Mounting hole size - emin 

Body 8mm x 13mm. clearance 17mm 
125V AC 5A (240V AC 2A) 

Cat S-1173 1-9 81.00 
10 or more Doe ea 

DPDT 
Body 13mm x 13mm, clearance 17.5mm 
125V AC SA 

Cat S-1 174 1.50 
10 or more 1.35ea 

550 
10 or more .500 ea 

Protection for car radios, stereos. transceivers, etc. All 
plastic casing, takes standard 3AG fuse, with spring 
loaded contacts for positive connection. Complete 
with 600mm lead at no extra charge. Cet S-4277 

XENON FLASHTUBE 
Xenon -filled flash tube, as 
used in strobes, warning and 
safety applications, photo- 
graphic work, etc etc. And 
look at the bargain price: you'd 
expect to pay double! Operate 
from 200 - 400 volts (300V 
nominal) with 4kV trigger. 5 
watts maximum input power. 
Cat S-3882 10 or more 81.40 co $ 50 
Trigger transformer to suit: 
4kV trigger transformer for 
above flashtube. PCB mounting 
type, 300V primary, 4kV sec. 

Cat M-0104 
81 25 

(10 up 90e) ea 

Learn to Speak Sfrine 
dead keen really keen, conscientious 
died -in -the- unchangeable views or interests wool 
dlnki-di that's the truth, the genuine article downunder where the America's Cup is drongo stupid person 
every man o big crowd 
and his dog 
fair dinkum absolutely true or genuine 
Bomin' flaming- o substitute for stronger language 

to sell, has other meanings not relevant here 
take o look 
take advantage of or fake part in an activity started by someone 
else 
mischievous. often used by mothers when talking to their children 
an active person who will try anything 

got wind of heard about 
greatest a really useful Invention or thing since Innovation 
sliced bread 
Guyment the way the Government sounds when spoken by and Australian from the back o'Bourke. 
heaps see'mobs'. Give 'em heaps Is a rallying cry to bent someone in competition and giving someone heaps could mean anything from severely chastising them to punching them out. 
hit theto hog Cockney rhyming slang for road. and ad Thephraselsusuallyshortenedby 

dropping either the frog or the 
rev r t2,1?, o, continues next page 

flogging 

gander 
get in on 

get up to 

goer 

PLACE YOUR ORDER NOW - PHONE (415) 3681066 
CIRCLE 255 ON FREE INFORMATION CARD 

www.americanradiohistory.com
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UNIVERSAL VIDEO CABLE SET 
Hurry while stocks lost! 

Our regular price will beoround 
$15.00. So at S9.95 stock wont 
last very langv 

An absolutely essential kit 
for you If you are one of the 
thousands of lucky people 
using a video tape recorder 
You would not believe how uni- 
versal this home video cable 
set really is Firstly you can hook 
up any home video available 
(unless one has been released 
that we don't know about yen) 
Apart from being able to con- 
nect the audio and video up to 
your N etc., the kit contains a 
multitude of audio and video 
adaptors Mot will become so 
useful when you decide to con- 
nect further equipment onto 
your home video system. 
The indMdual leads and adap- 
tors In this set are worth a total 
of around S30.00. But due to our 
worldwide distribution and huge 
buying power you can get Me 
complete set for only 

BREAK 
FREE. 

from DURACELL 

TRIPLE ACTION LUBRICANT 

5 OZ 

Normal price $2.99 
Rebate from Duracell $2.00 
Your cost TCTlF9 

CAPACITORS 

We carry a huge range 
of electro's, polyester, 
tantalums, ceramics 
and styros. Please ask 
when ordering and we 
will probably be able 
to supply your needs 

B,,,oMiN1 NECK PC Marking Kit 
Includes spare rip 

*The T-5175 PC Marking Kit contains 
two colour pens for easy indentifica- 
tion of circuits and an eraser. The 
pens are for direct use on PC board 

*copper foil. Ideal for repairing or mod- 
ifying photo -resist boards. 
Cat T-5175 $145 

Make your own PCB's 
and panels - it's easy 
with these products 
from Dick Smith Electronics 
BLANK PRINTED CIRCUIT BOARDS 
Pre-cut high quality PC boards with permanently 
bonded copper on one side - available in bakelite or 
heavy duty fiberglass. 
Bakelite 6" z 3" Cat H-5500 
Bakelite: 6" x 6" Cat H-5505 
Bakelite: 12" x 12" Cat H-5510 
Fiberglass: 6" x 3" Cat H-5540 
Fiberglass: 6" x 6" Cat H-5545 
Fiberglass: 12" x 12" Cat H-5550 

1 up 
.50 

$1.20 
$4.25 
75C 

$2.00 
$4.95 

loupe 
400 

$1.15 
$4.00 
700 

$1.90 
$4.50 

Want to make fully professional quality 
panels, scales, etc in just a few minutes? 
Photosensitive film: 
You can use this film to reproduce PC patterns, dial 
scales. etc. or Scotchcal aluminium panels. Size 
10" e 12". 
Cat H-5690 ......... 1-984.93 10 up $4.50 ea 

Photosensitive Aluminium Sheet 
Self adhesive aluminium sheet with either red or black 
photosensitive emulsion. Quality panel can be made 
in less than 10 minutes! Size 10" x 12". 
Red Emulsion: Cat H-5692 1-9 88.95 per sheet 
Black Emulsion:Cat H-5694 10 up $6.00 ea 

Developer: 
1.7 fl. oz. bottle developer for any of the Scotchcal 
range. Xm L rre,.,.ce seer 
Cat H-5696 950 
DESIGN 
BREADBOARD 

Unique pattern to accom- 
modate most semi U IC's 

Over 500 holes punched 
on 0.1" grid Over 200 
silver plated lands in- 
built buss bars Takes all 
DIL packages. 
0.1" snacing x 3.1" x 5" 
Cat H-5606... 1-9 $1.50 

10 up 81.35 ea 

WIRE AND CABLE 

Audio Adaptor Leads 
5 pin DIN plug to 5 pin DIN plug 
Cat W-1010 sise 
5 pin DIN plug to 4 x RCA plugs 
Cat W-1040 sass 
4 x RCA plugs to 4 x RCA plugs 
Cat W-1060 .49. 
1 x RCA plug to 1 x RCA socket 
Cat W-1280 81.50 
4m coiled lead with 6 5mm 
stereo plug to 6.5mm stereo 
socket 
Cat W-1120 5% 
2m coiled lead with 3 connectors 
plus shield, very flexible, ideal 
for replacement mic leads 
Cat W-1365. vim . /0. Pee. 

$?CAS14 REBAAE 

As used by the American Armed 
Forces for the past 20 years! Proven 

5x as effective as other spray 
lubricants. Not only does it lubricate, 
but it penetrates rust and corrosion 
and bonds a long-lasting protective 
coating to metal surfaces. 
Cat N-1065 5 oz can. 

WIRE PACKS... the economical way to buy: 
HOOK-UP WIRE PACK 
24 metres in total of 12 different colours (that's 2 
metres of each colour) of the 10 x 0.2mm hook- 
up wire. Ideal for the hobbyist, experimenter etc. 

Cat W-4010 .295 

RESISTANCE WIRE PACK 
Resistance wire suitable for the conduction of 
wire wound resistors, small heater elements, 
shunts etc. Also ideal for emitter resistors in high 
power amplifiers. Wire size: 28 BUS (diameter 
0.32mm) Solderable. Resistance 1.852 ohms/ft 
Non magnetic, corrosion resistant. Composition: 
45% nickel, 55% copper. Maximum continuous 
service temperature: 540 degrees C. 

CatW-3200 `"".n»°µa""^"asn,i el°TT 

INSTRUMENT TEST LEAD 
WIRE PACK 

Special 512 strand (YES 512!) very flexible wire 
that is ideal for test leads or for connection to 
something that is moving. Very low resistance 
and only 3mm in diameter. Expensive- yes, but it 
will last for years. Pack contains 2 metres each of 
red and black (4 metres total). 

Cat W-4016 siss 
444444444 4444444444444444 a 
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325' roll for only 
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D 
BraidW-2223 

ron 
W-2231 

While 
Known to one and all as the 
'Dick Wick'.this is a specially 
treated copper braid that is 
used to remove solder form 

a the PC board by capillary 
action. Fast, clean and very 
efficient. Cut off the bit of 
braid and you are ready to 
start again. 
Comes in 2 sizes: X" - Cat 
N-1682 and 1/16"- Cat 
N-1681. price 
$1.50. Opening special 
both sizes 75C 

.21,4 else fl`iñ`hsA- 
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Smith Electronics Takes up 
to 5 DIL IC's up to 16 pin 

Makes assembly easier 
Quality prepunched board 
deep etched copper lands 

6.7" x 2.36" 
Cat H-5602... 1-9 51.50 

10 up 81.35 ea 

PLUG-IN IC BOARD 
Fantastic plug-in printed cir- 
cuit board, 0.1 " pin spacing 
to accept directly up to 14 x 
14 pin or 16 pin IC's or up 
to 20' Mini -Dip' IC's. Lands 
are silver plated and a 24 
way 0.1" plug is etched 
into one end of the board. 
0.1" spacing x 2.4" x 3.9" 
Cat H-5610... 1-9 51.00 

10 up .905 ea 

PRINTED 
STRIPBOARDS 

Pre -drilled and plated 
strips Alpha numeric 
grid facilitates positive pin 
identification. 
0.1" spacing x 3" x 6" 
Cat H-5612...1-9 81.50 

10 up 81.35 ea 

A quality silver plated copper 
strip board. Continuous pre - 
drilled stripping on a high 
grade insulator. 
0.1" spacing x 3.75" x 12" 

Cat H-5112... 1-952.95 
10 up 82.50 ea 

ETCHING KIT 
Complete with 6" x 4" blank 
board, detailed instruction 
manual, template, chemi- 
cals and tools. Fully im- 
ported Plastic case can 
be used as an etching tray. 

Cat H-5660... 1-9 $7.95 
10 up 87.00 ea 

SPAGHETTI PACK 

e 

Contains 30 lengths of assorted colours and: 
diameters (each length being more than 6") that. 
totals over 1 5' of spaghetti. w .250 a Cat W-4040 

e 

WIRE WRAPPING PACK 
This is a high quality insulated IC wrapping wire* 
now in a convenient 5 metre pack- keep a couple* 
of packs handy, you never know when you'll need: 
it! a 

Cat W-4018 950 

HEATSHRINK 
TUBING 
PACK il 
Make professional terminations. Supplied as a° 
pack of various lengths and sizes and includes* 
(internal diameter) 1.5mm, 2.8mm, 6.3mm,° 
12.7mm and 19mm. On application of heat from: 
a soldering iron or hair dryer wil shrink upto 50%. 
of original size. Retains flexibility after being. 
shrunk - ideal as 'strain' cord on made up leads.. 
Cat W-4060 *el 

44444444 a a 4444 a a 44 neenasa 
Heavy 
Duty 
Fig 8 

Speaker 
Cable 

Ideal cable for connecting speakers to systems of 
up to 200 watts power. Heavy duty with low 
resistance for long runs with very low power loss. 
Colour coded for polarity reference. Conductors 
14/.0076 

Cat W-2012 5C/ft 
325' 4C/ft 

IDC FLAT RIBBON CABLE 
26 way 
34 way 
40 way 
50 way 

Cat W-2750 
Cat W-2752 
Cat W-2754 
Cat W-2756 

.460/ft 

.60C/ft 

.72C/ft 

.89C/ft 

You will receive prompt pro- 
gressive orders from our Red- 
wood City Headquarters 

a f 9 9 9 9 9 a 9 9 9 9 9 9 9 9 9 9 9 9 9 9 ..... 
Solder 
Top quality corrosion free 
multicore solder. 1.25mm 
(18g) '''Alb. 
Cat N-1619 95s5 

10 up $5.00 ea 

0.75mm 122g) iì 1/ 
0.75mm (22g) 

Cat N-1623 s5s5 hobby pack 
10 up 33.00 ea Cat N-1636 st a° 

10 up$1.00 ea 

SPOT FACE CUTTER 

CABLE JOINERS 
These brilliant connectors loin 
wires instantly. Hundreds of 
uses. 2 units per pack. 

Cat H-6721, 1-9.400/pk 
10 up.35C/pk 

s 

I 
s 

PC PINS 
These pins push through 
0.1" pitch matrix board to 
form solder terminals on 
both sides of the board. 
Cat H-5590... 1-9 51.25 
ic.10 up 81.00 ea 

PC PIN CONNECTORS 
Fits the H-5590 board pins. 
Has many uses. 
Cat H-5592...1-9 51.75 

10 up 81.50 ea 

A liberal amount of solder 
in a hobby pack 
1.25mm (18g) hobby pack 
Cat N-1638 s7to 
10 up 41.00 ea 

D/NK/ p VALUE 
Remover copper quickly and 
neatly from all printed cir- 
cuit, Vero and Vector boards. 
Cat H-5176... 1-931.75 

10 up $1.50 

Learn to Speak Shine 
knocked for hit out of the ground a six 
lock stock Me whole shooting works, every. and barrel thing 
mate how a bloke refers to his friend, usually male e.g. 'He's me mote'. Some blokes also call girlfriends 'mate'. Usually used in a friendly way but 'watchlf mate' said Mroughclenchedfeethshouldbe 

taken as a warning. mobs 
lOfs 

of anything, Including people P means nearly the same but Is rarely used it referring to people. 
No River Australian rhyming slang for 'no Murrays worries' 

Pat Malone Cockneyrhymingsla^gtoralone. 
quid The one pound note A 2 often called a quid. To 'm) 

was 
quid' means fo make 

^eke ya 

rouer an officer of the law 
oney 

score a six good one same as a home run a áu Me 
^north Queensland saying resul- 

ridgesaroun g from the fact that In the wet season, the only way to get from place to place Is to travel along the ridges 
continues next Page 
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A very popular knob for 
all instruments, etc. Very 
positive grip and wide 

Small knob with fluted skirt with white pointer 
sides, small skirt with engraved on top. Size: 
dot pointer. Size: tO"' dia 1'/." die V' deep. 

deep. Cat H-3762 Cat H-3766 10 or more 
10 or more 40 35eea 30 º5 J ea Another very popular 

A superb instrument knob . The pointer runs 

knob with wide skirt, cali- right through from the 

brated 1-10 in black on top to the edge of the 
silver. Size: 11/2- dia. 12" skirt. Silver insert. Size: 

deep. CrtH-3770 1 dia % deep Cat H- 

10 or more 
Cat H-3772 

10 or more 

550. 35C ea 

RACK MOUNTING CASE 
Professional quality black 
instrument case fits stan- 
dard 19" racks, overall 
they're 16.75" o 9.8" x 
5.5". Supplied flat, ass- 
embly takes just a couple of 
minutes. Heavy gauge 
(0.12 '') front panel; top and $' 995 bottom pre -punched for 
ventilation. Cat H-2481 

p 

Low -Low Prices 
Learn to Speak Strive 
Shell be see 'No River Murroys' - some as 

right mate 'she'll be sweet' 

a really slap-up party 
not going anywhere. satisfied with 

the situation as it is. 

has meanings ranging from 
amazement to disgust 

surprise or disappointment 
gaining understanding 
rhyming slang for kids - young 
children 

true blue genuine 
opoelion 

article - 

ctiding pe 
in- 

tumble this is what happens when the 

penny drops 

two bob's your soy on the matter 

worth 
yarn o relaxed converstaion about 

things in general - not small talk 
To 'spin o yarn is to tell a fairly 

long joke or a tall story. 

shindig 
sit pat 

stone the 
crows 
struth 
sussing 
tin lids 

\ u 10 $1795 

Clean up all your 
bits and pieces! 

16 DRAWER 

METAL 
CABINETS 

Beautifully made cabinets 
to suit a huge variety of 
projects: 

Strong aluminium base 
Cooling slots 
Screw together 
Attractive two-tone finish 

PLEASE COMPARE OUR PRICES 
Ea 10 apee 

$2.25 $2.00 
$2.95 $2.70 
$3.50 $3.00 
$4.50 $4.00 

Caf H-2741 
Cat H-2742 
Cat H-2743 
Cat H-2744 

4"x2.2"x3.3" 
5.9" e 2.4" x 4" 
5.9" z 3" x 5.3" 

7.3" x 2.75" x 6.3" 

STONE THE CROWS 
TIZZY UP YOUR PROJECT 
WITH THESE BEAUT KNOBS 

INSTRUMENT CASE 

$495 
A superb case for all 'instrument type 
projects and many other besides Case 
plits aped for ease al working, comes 

complete with 4 ml wiled leer and assembly 
screws goy versatile allowing for 

Cet H-2505 1 D 
a us PCB mounting positions front up $4.50 ea 8 rear panel are moulded plastic for ease 

of working (they can be replaced with 
alumiivumpaeeÌiiré°d'rer 

Sizizeapprox REGULAR PRICE WILL BE $9.95 e 6'/x-- xr, Ht2505 

CABINET 
Cat H-2588. 16 drawer unit 

UNBEATABLE Sick of looking for those small bits and pieces? This 
LOW PRICE cabinets of drawers is lust what you need for compo- 

nents, screws, nuts, bolts and other items around the 

$995 huus" that need tidying up! 
ECONOMICAL COMPACT CLEARVIEW DRAWERS 
USEFUL SIZE 16 DRAWER UNIT- o total 0116 drawers 

eoch2.5"(W) x5.4"(L)z1.4"(d) CABINET SIZE -11.8"(se 
x 7"(h) z 5.5"(d). 

The Stackable 
System 

Over the years we have seen many types of component 
drawerscomeandgo-BUTthesedrawersgoon because 

theyare so popular. Large handles Index card slot 

forlabelling Precisiondovetailwayssothattheboxes 
may be securely locked together Wall or bench 

mountable White high impact plastic with the 

drawersmoulded i n red& blue. Overall dimensions( both 
types) 4.5-(w) x 2.251h) x 5"(d(. 

o 

TWO USEFUL TYPES 

Cat H-2584 one drawer per box 1-981.9510 up 1.70 ea 

Cat H-2585two drawers per box 1-9 81.95 10 up 1.70 ea 

Quality 

DEAL FOR THOSE 
LITRE BITS ON TUE SIDE 

0 o 8' 995 817.98omre e, 

Components/ 
Parts Cases 

Clean up your 
workplace 

Strong plastic Very 
versatile Variable com- 
parment sizes Clear lid 

Positive fasteners Re- 
movable frays 
11.41L) x 8.7"(W) x 1.8"(0) 

NDick 
is onry one' SPw 0"- 

Thete one with the 

box G deep ribb\n9r 
Dnn 

1 

un interne 
rye tools 

R6 
b15 the on 

cups e ouse of tone á used, conthe 
he 

SPgedY 

onN - ge pick Smtlht 
Box ham 
Shari #251' x 3.25.i10 1:A4 S1Á5 ea 

Cat )4-2755 
»3 See 

Medium'7.. x 5.1..( below 

C4"''27.53 

Lat9e. x 3 
y' 5.9201,2j27-1°0 4 ea 

C 
ºH-2751 

Ideal for hobbyist, service- 
men, house -holders and 
artists 

SPEEDYgOXEsded Saes 
m It% 

ithC10 deep 
rib e dminium 

sc W5 suPPlieddea 
n°l 

he 

worrying 
abo ̂ tom m¿eWs 

- 

ounted 

artd 
PCB ca or acro 

length 
wise ss 

e 

the box. 

víT,'.111111 

,id 

T 
nbbred 9pCB's 

i 

GZ4e x 445" y 7710UP551p5 Ox $5. 
Components aMpSTusE, 00 

E 

3 SPEED75gOX 

This heatsink has a unique POWERFIN 
e fin design that gives a very FOR TO -3 high air to metal (thermal 

rating approximately 41^ ,, 

F/Watt). Measures only2' 
square x 1" high, pre - 
punched to suit TO -3 case. 
Black anodised finish. 
Cat H-3400... 1-9 950 

10 up85C ea 

RGESZE 
RPNGE 

HIGH EFFICIENCY 

ALUMINIUM 
HEATSINKS 

ROUND TO -S 
Manufactured to exacting 
tolerances to ensure a snug 

° fit and best possible heat 
transfer on TO -5 cases. 

° Cat H-3412 .... 1-945C 
0 up 400 ea 

The ingenious design of this VERSATILE ñ COMPARE OUR heatsink makes it possible POWER 
to mount it either flat on a 

panel or at right angles to it HEATS/NK PRICES ON 
(e.g. inside a case). They HEATSINKS 
may be joined sideways f N ° AND SEE HOW Takes 2 x TO -3's. Size is 3- \ 

4.3'x,.3" +-, 
, MUCH YOU 

THREE EASY 
WAYS TO ORDER 
1.BY PHONE 
What could be easier! All you hove to do 
is ring our special order line on (415) 368 
1066. Irs a 'hotline' especially to take 
your order - so you won't have to wait! 
Then quote your credit card number 
and your address - and tell us what you 
want. Thars all! You don't pay a cent 
until you get your credit card statement 
next month! 

2. BY TELEX or FAX 
You can use your credit cord to order 
using the ultra modern mediums too! 
Simply send your req uest to Telex 160488 
or Fax (415) 368 0140. 

3. BY POST 
Over 1,000,000 delighted customers 
around the world tust can't be wrong! 
Everybody loves our simple, reliable order - 
by -mail service. Try It! Use the mail order 
form on right. You choose the method of 
payment you want. And once again, 
we'll have your order on its way 

Dick Smith Electronics Inc 
Express Order Center 

P.O. Box 2249 Redwood City CA 
94063 

PRICES IN THIS MINI -CATALOG ARE 

CURRENT UNTIL 30 JUNE 1985 

OR UNTIL STOCKS RUN OUT 

We've got all our 
customers' 
mail order 

needs wrapped up! 
Just look at the great services we 
offer you! 
You can order from Dick Smith Express Mail 
Orders with confidence. Why? Our exclusive 14 
day money -back guarantee - if you're not comp- 
letely satisfied, return your purchase within 14 
days and we'll refund the purchase price in full! 
(Note: this policydoes not applyto semiconductors 
or books - goods must be returned in original 
condition and packaging.) 

We're nofly-by-nighters- when it comestothe 
mail order business, we really know our stuff! 
(After all, we've had 17 years practice at giving the 
best service possible!) 

A large selection of electronics - over 3,000 
lines in all! There's something for he hobbyist, the 
homemaker, the professional ... and for you. Our 
mail order service offers just as big a ran9e as a 
Dick Smith store (sometimes even larger, with our 
mail -order -only specials!) 

A clever system called Automatic back -ordering). 
You see, very popular lines sometimes sell out 
quickly. If any item you order is out of stock, we 
save you the worry of reordering it. When stock 
arrives, you're the first in fine and we send you the 
goods - post free! Yes, it is a costly process ... but 
we do it as a service to our customers. 

You also have the option to get a refund on 
goods not supplied 

No matter where you are in the world, Dick 
Smith Electronics will send mail orders to you! 

UNIVERSAL 
° Universal hole pattern takes 

amost 
'power' type semicon- 

ductors. Ribbed walls and 
n black anodised finish for 
° maximum efficiency. 
° Cat H-3401. 1-9 75C o 

o 
10 up e5C ea 

PMIÉRMy 
° 

NE4 TSINK 

FotFlag h mounting with fins 
accepto ntop and bottom, 

power 
tren-srstors of most- \= 

T0-126.7'0-220, Q l 8.85" Iona! a etc. Size Radial fin cross section, for° those br Pre -drilled lot of a prOfacts where ar -3471... 1-9 moved.heat has to be re - 82.50 

EXTRA U HE4Vy 
° 

HE4 Tg ÑKF/N 

l'al H3461...1-983.5014'r 
I 

111 Ì' uP eCatN-3426...1-9 
10 up $3.00 e8 '!lu JLiiY e e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e ó 

00 
° upS795 8695 

a 

MAIL ORDER CENTER AND SHOWROOM LOCATED AT 300 CONVENTION WAY REDWOOD CITY CA 94063 
CIRCLE 255 ON FREE INFORMATION CARD 
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ORDER FORM 

A 
Name Address 

KESS 
DICK SMITH ELECTRONICS EXPRESS ORDER SERVICE 

DICK SMITH ELECTRONICS INC. 
Mail Order Center located at 390 Convention Way Redwood City CA 94063 

P.O. Box 2249 Redwood City CA 94063 For orders telephone: (415) 368 1066 

17 YEARS OF RELIABLE MAIL ORDER SERVICE 

STATE ZIP Tel, No 

B DO YOU WISH TO USE OUR BACK ORDER SERVICE IF THERE ARE SOME ITEMS NOT IN STOCK? YES NO ti Date 

Cat. No. Qty. Description MINIMUM ORDER $10.00 Item Price Total Price 

Ensuring that your order is correct now will save confusion and time- enabling us to speed 
it to you more quickly. Merchandise 

A -Have you written B Please check that C Have you calcu- D -Ensure that you 
your name and you have correct lated your pos- have completed 
correct address Cat No.. Qty, Des- tage and packs- your card number 
clearly? criptlon and prices ging and added and expiry date 

your TOTAL cor- correctly and sig- Postage rectly? ned the form if 9 
POSTAGE AND PACKAGING using a credit card 

WITHIN U.S.A. C OUTSIDE U.S.A.optional 
Postage & Packaging: 5% of total Postage & Packaging: 20% of total 
order (Minimum $1.50) This in- order (Minimum $5.00) 
cludes all handling of your order. Insurance: $3.00 per $100 of order 

Payment: VISA, Mastercard or Bank Insurance: $2.00 per $100 of order Draft in U.S. 
Tax Californian residents add 6.5% 

Dollars) 

Total: 

Tax 61/2%: 
(Calif. only) 

and Packing: 

Insurance: 

SUB TOTAL: 

Less Credi" 

TOTAL $ 

VISA PAYMENT: D VISA Mastercard D.S.E. Credit Note D Check Expiry Date: 

D Authorized 
Signature: 

14 DAY MONEY BACK GUARANTEE 
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This is our huge Australasian b wing complex cnd distribution 
center of over 100,000 square fen area near Sydney in Australia. 

he exciting new D ck Smiti Electronic; showroom and large 
distribution cente- at Redwood City it Siicon Valley. 

Why you should buy from Dick Smith Electronics 
Buying power - lower prices 
Even oy world standards we're one of the largest electronic 
hootyist suppliers with over =0 stores and more than 300 
dealers. Th s gives us tremendous buying power. The better 
our buying power the lower ou -costs-the lover our costs, the 
lower our prices. You reap the benefit! 

We're well estabiishei 
With 17 years in business means we're no fly-by-night 
company - we'll be here whe- you need support. 

Necrly $1 billion in a!sets 
Being backed by nearly one _i lion dollars in assets means 
management and financial stre7gth. 

Commitment to you, the electronics 
enthusiast 
Dick Smith Electronics was fc'Jnded and built by electronics 
enthusiasts. This commitmeri is now stronger than ever. 

RE:WOOD' CITY 
vNNIPp_L 4vE 

SAN 
JOSE 

I STOP PRESS 
We will be opening a 
fabulous new Electronic 
Enthusiasts store in the 
San Francisco Bay Area 
soon. Watch for details 
of Grand Opening Day 
BARGAINS in our adver- 
tisements in electronics 
magazines and local 

papers. 

Like what you see? Our new catalog (out in 
June) will have 10 times as many fascinating 
products as what you see here. 
Mail this coupon today ti: reserve your FREE copy of 
our goody packed, 100 rage ELECTRONIC ENTHU- 
SIASTS CATALOG. 

Nane 

City . State Zip 

MAI TO: Dick Smith Electronics Inc 
P.O. Box 2249 Redwood City CA 94063 

Satisfac-ion Guarantee 
Our 14 day mail or ier satisfaction guarantee means that if you 
are r.ot abscilutey delighted with any )u -chase, you can return 
it (in original conci:ion and packagin far a full ref Jnd and you 
owe us not-1ing, -ot even 3n explan3tion. 

Guaran-ee i:n all products 
90 c ay war 'anty <or parts aid labour Dn all products. We don'r 
forget you after tte purchase. 

Internat ono buying 
17 } ears of worlc 3uying experience m sans we've discoverec 
whc can sc pply .es with fF e best qt. al ty and value. 

More exclusive products 
Our buyers v s - ctories throughout tie world Every month 
Well keep ,you su eplied v th the newest products as soon as 
the\'re released. 

OF BEATABLE VALE, UNBEATABLE SERVICE 

and loot ct the exciting wonderlan i c r products Nor electroni:. 
enthusiasts yo.'I find when you get t -ere. There are literalw 
thousands of d ff_rent products - me rr exclusive 'o Dick Smit-n 
Electronics 

1 I a trip to 
I THE LAND DOtU. 
for í2 people flying QANTAS 
Send in fie coupon to reserve your FREE copy of oL 
GLANT Summer ELECTRONIC EN-HUSIASTS CATALOG 

I and we'I put your name in a CRAW for the airfare fc 
two people to Sydney, Australia and return. The drat 
will be nade on June 30, 1965. 
Ncte Dict Smiti Electronics Inc. makes this offer freely arx 

I without requirement for you to buy, but your freedom to take par 
wü be governed by the laws of your home state. 
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1.11. . I III 

Dp 

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. That circuitry is 
designed to protect the 
amplifier onh., 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. 

L J 

POWER METER 

100 

50 
25 
13 

6 

3 

1.6 

o.8 

o.4 
o.2 

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 1 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 
RI 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 I is provided to 

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

Transistor QI is config- 
ured as a voltage follower. 
The Ql output is rectified 
by diodes D1 and D2, 
which conduct only when 
the emitter voltage ex- 
ceeds that at capacitor 
Cl. 

The parallel combina- 
tion of R5 and Cl pro- 
duces an extended time 
constant for the peak - 
reading operation of the 
meter. Capacitor CI 
charges rapidly through 
resistor R4 (at the Q1 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, IC4, 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 * 3.9K 10K 18K 30K 
4 ohms 3.9K 10K 18K 30K 47K 
8 ohms 10K 18K 30K 47K 68K 

16 ohms 18K 30K 47K 68K 100K 

1*To read a maximum power level of 50W 
nto 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 1C3 -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, m 

v, 

73 
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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 LED21 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, 

+ VR. We will see later that + VR 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 R15. 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 IC4 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, IC4 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 
(ICI). 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 RI has been selected as 
described earlier. For instance, if the max- 
imum output of your amplifier is 50 watts, 
then LED's 1 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 
1,11 0.1 0.2 0.4 0.8 1.5 
2,12 0.2 0.4 0.8 1.5 3 
3,13 0.4 0.8 1.5 3 6 
4,14 0.8 -1.5 3 6 13 
5,15 1.5 3 6 13 25 
6,16 3 6 13 25 50 
7,17 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 LEDIO. 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 % 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 - 
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eluded to protect against that. 
The power supply is straightforward-a 

simple bridge rectifier and a single 
LM78I2 regulator (IC5) gives a constant 
12 -volt output. The + VR 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, SI, 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 1/4 -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 several of the holes are not used. 

3 15/16 INCHES 

FIG. 2-THE FOIL PATTERN for our speaker -protection device powe meter is shown here full size. 
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PARTS LIST 
All resistors 1/4 watt, 5% unless other- 

wise noted. 
R1, R7-see Table 1 

R2. R4, R8, R10-10,000 ohms 
R3, R9-1000 ohms 
R5, R11-220.000 ohms 
R6. R12-1 Megohm 
R13, R14-100,000 ohms 
R15-470,000 ohms 
R16-2.2 Megohms 
R17-2200 ohms 
R18. R19. R21-680 ohms 
R20, R22-4700 ohms 
R23-270 ohms. 1/2 watt 
R24, R25-100,000 ohms, trimmer po- 

tentiometer 
Capacitors 
C1, C3. C5, C6 -2.2µF, 16 volts, tantalum 
C2, C4 -0.22µF, ceramic 
C7 -4.7µF. 16 volts, tantalum 
C8 -1µF. 16 volts, tantalum 
C9 -470µF. 16 volts, electrolytic 
C10 -100µF. 25 volts, electrolytic 
Semiconductors 
IC1. 1C2-LM3915 LED dot bar display 

driver 
IC3-LM1458 dual op -amp 
IC4-LM741 op -amp 
IC5-LM7812 12 -volt regulator 
01, Q2, 04-2N3906 PNP transistor 
03-TIP31C NPN transistor 
BR1-50 Ply. 500 -mA bridge rectifier 
LED1-LED21-jumbo LED's 
T1 -12 -volt, 500 -mA transformer 
S1-SPST, rocker switch, 15 amps 
S2-SPDT submini PC mount switch 
RY1-DPDT 12 -volt DC relay 
S01. S02-grounded convenience out- 

lets (see text) 
Miscellaneous:-case, 3 conductor line 
cord, strain relief, PC board, jacks for input 
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 8'/4% 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 Dl-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 1. Pin I 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. 

S1 

T1 

R24 

1C4 

RY1 

IC1 

INPUT/OUTPUT 
TERMINALS 

COMMON 
GROUND 

i 

á i R25 

1C2 

BRl 

VERTICALLY 
MOUNTED 
COMPONENTS 

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

SO2 

Sol 

LED'S 
11-20 

TO S1 
Tl LED 21 

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, BR!, 
again noting the proper orientation. 

Next solder S2 in place on the PC 
board. Then install the five jumper wires; 
either bare or insulated wire may be used. 
The LED's, which mount on the foil side 
of the board (see Fig. 5). should all be 
positioned at the same height. To make 
the task easier, insert a cardboard spacer, 
about 1/4 -inch wide, beneath the LED's 
during soldering. 

As the circuit does not require any spe- 
cial shielding, it can be placed in any 
appropriately sized cabinet. Prepare the 
cabinet by drilling carefully spaced holes 
into the front panel for each LED. Or you 
may cut out a single block and use a bezel 
with lens to improve the unit's ap- 
pearance. The relay, transformer, power 
switch, AC outlets, and input/output 
jacks are mounted on the cabinet as shown 

continued on page 119 
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Servicing 
Cordless 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. 

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 

www.americanradiohistory.com



separate units: a base unit and a portable 
unit. Communications between the base 
and portable units are full duplex: that 
means that both the base -to -portable link 
and the portable -to -base link can operate 
simultaneously. Both the base and porta- 
ble units have a transmitter and a receiver. 
The base unit is connected directly to the 
telephone line and serves as a link be- 
tween the portable unit and the telephone 
line. Figure 1 shows how a typical cordless 
telephone system works. A block diagram 
of a cordless phone is shown in Fig. 2. 

Cordless telephone base -to -portable 
links use a carrier signal in either the 1.7 - 
MHz or 46 -MHz frequency band. Earlier 
cordless telephone base -to -portable links 
use the 1.7 -MHz band and use the AC 
power line as an antenna. That is neces- 
sary because a relatively long antenna is 
required at that low a frequency. Newer 
cordless telephone base -to -portable links 
use the 46 -MHz band and a telescoping 
antenna. The base unit contains a power 
supply (operating from the AC line) that is 
used to power the transmitter and receiver 
and also to charge the batteries of the 
portable unit. 

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 
to the transmitter and receiver, portable 
units contain a speaker. microphone. dial- 
ing keypad, and rechargeable batteries. 

There are 10 pairs of carrier frequencies 
available for cordless telephone opera- 
tion. Each base -to -portable channel has a 
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FIG. 2-HOW A CORDLESS TELEPHONE WORKS. A block diagram of a portable unit is shown in a, 
while the block diagram of the base unit is shown in b. 
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FIG. 1-THE BASE UNIT'S TRANSMITTER in a 1.7 -MHz unit uses the base's AC power line as an 
antenna. That can pose some additional complications when servicing the cordless phone. 

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 
46/49 -MHz bands were added after Janu- 
ary 1. 1984. 

Because of the limited number of cord- 
less telephone frequencies, the same 
channels are used over and over again. 
With the relatively short range of cordless 
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- 
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 
a base unit by a nearby portable unit on the 
same channel, but with a different guard - 
tone. 

Earlier cordless telephones used only 
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1.7 MHz Band 
Frequencies 

1.665 MHz 
1.690 MHz 
1.695 MHz 
1.710 MHz 
1.725 MHz 
1.730 MHz 
1.750 MHz 
1.755 MHz 
1.770 MHz 

TABLE 1-CORDLESS TELEPHONE 
FREQUENCIES 

49 MHz Band 
Frequencies 
49.670 MHz 
49.770 MHz 
49.830 MHz 
49.845 MHz 
49.860 MHz 
49.875 MHz 
49.890 MHz 
49.930 MHz 
49.970 MHz 
49.990 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 a ring 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 - 

46 MHz Band 
Frequencies 
46.610 MHz 
46.710 MHz 
46.770 MHz 
46.630 MHz 
46.670 MHz 
46.730 MHz 
46.830 MHz 
46.870 MHz 
46.970 MHz 
46.930 MHz 

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). 

Outgoing 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 I.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. 1.7 -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 1050 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- 
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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 
it down to a specific circuit or component. 

trio' M" at_._,witegyI : V-. .. - 

FIG. 3-THE 13 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 - based Projects 
Make your next project "'intelligent." Use a single -chip microcomputer to control it. 

TOM FOX 

Part 2 LAST MONTH, WE IN- 
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 -I/O 
that provides 128 bytes of scratch -pad 
memory for use in assembly -language 
subroutines, and has 16 I/O 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/]0 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 1 and 5 seconds: 

310 LET L=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 (with a "#" 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 1 

<expr> and ON 2 <expr>. Notice there 
are two interrupts, 1 and 2. Number I 

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 
C000H, 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 äny 
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 C000. 

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 
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minutes. We want light B to go on about a 
second after light A goes out. Light B will 
stay on for Ito 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 
to go into a "sleep" phase for the rest of 
the night. During that "sleep" phase, 
light C (the bathroom light) will go on 
every I % 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 that it is 
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 C000H for both our 
output and input port address. Note that 
C000H is equal to 1 100 0000 0000 0000 in 
binary notation. To decode that address. 
address lines Al5 and A14 (the two most 
significant bits) must be high while A13 
and Al2 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 C000 to the variable B. (Remember 
the prefix "#" stands for "hexadecimal" 
in NSC Tiny BASIC.) We have to design a 
circuit that places information on dark/ 
light at input -port location C000. When 
its dark, let's make DO "one" (high) and 
when its light, let's have DO "zero" (low). 

For the output port, we will use the 
same address, C000. We can do that be- 
cause the 8073 has READ and WRIT1. 
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 

C START 

INITIALIZE 

MAKE SURE ALL 
LIGHTS ARE OFF 

--E- 

A 

INCREMENT A 

KEEP LIGHT A 
OFF FOR 1 SECOND 

TURN ON LIGHT A 
FOR 10-60 MINUTES 

TURN OFF 
ALL LIGHTS 

GO TO SUBROUTINE 
"LIGHT B" 

KEEP LIGHT C 

OFF FOR 1 SECOND 

TURN ON LIGHT C 

FOR 5 TO 20 MINUTES 

TURN OFF 
ALL LIGHTS 

GO TO SUBROUTINE 
"LIGHT B" 

NO 

KEEP ALL LIGHTS 
OFF FOR 11/4 
TO 5 HOURS 

TURN ON LIGHT 
C FOR 1 TO 10 MINS 

CSTART OF 
"LIGHT B" 
SUBROUTINE 

4 

KEEP LIGHT B 

OFF FOR 1 SECOND 

TURN ON LIGHT B 

FOR 1 TO 5 SECONDS 

TURN OFF 
ALL LIGHTS 

RETURN 
TO MAIN PROGRAM 

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 (DO). The variable "C" has the value 
of 1 when it's dark and 0 when light. 

When it's dark, the statement on line 60 
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TABLE 1 

BURGLAR OUTWITTER PROGRAM 

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

10 CLEAR 
20 (ò#C000=0 
25 REM TEST FOR DARKNESS 
30 LET B = (t #C000 
40 LET C=1 AND B 
50 IF C=0 GOTO 20 
55 REM ITS DARK SO INCREMENT A 
60 LETA=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 0 

205 REM TURN ON LIGHT A 
210 (it #C000 =1 
220 LET K=RND(1,6) 
225 REM KEEP LIGHT A ON FOR 10 TO 60 MINUTES 
230 DELAY 0 

240 LET J=J+K 
250 IF J<3600 GOTO 230 
255 REM TURN OFF LIGHT A 
260 (a #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 TO 5 SECONDS 
330 DELAY 0 
340 LET L=L+M 

350 IF L<5 GOTO 330 

355 REM TURN OFF LIGHT B 
360 (a #C000 -0 
370 RETURN 

400 LET N=0: DELAY 0 
405 REM TURN ON LIGHT C 
410 (n #C000=4 
420 LET P=RND(1,4) 
425 REM KEEP LIGHT C ON FOR 5 TO 20 MINUTES 
430 DELAY 0 
440 LET N=N -P 
450 IF N<1200 GOTO 430 
455 REM TURN OFF LIGHT C 
460 (a #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 = 9 #C000 
530 LET 1=1 AND H 

535 REM IF ITS NOW LIGHT OUT BRANCH TO START 
5401F1=0 GOTO 10 

545 REM IF STILL DARK WAIT FOR 11/4 TO 5 HOURS 
550 DELAY 0 
560 LET D=D+E 
570 IF D<18000 GOTO 520 
575 REM TURN ON LIGHT C 
580 (r#C000=4 
590 LET G = RND(1,10) 
595 REM KEEP LIGHT C ON FOR 1 TO 10 MINUTES 
600 DELAY 0 
610 LET F=F-rG 
620 IF F<600 GOTO 600 
625 REM TURN OFF LIGHT C 
630 a #C000 = 0 
640 GOTO 500 

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 1 and 6.) Line 250 causes a 
branch to line 230 if J is less than 3600. 
Note that if K= I. this program loop will 
cause a delay of about 3600 seconds (60 
min.). When K = 6 the delay is about 
36'"Y6 = 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 = 5? 

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 (11 
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 Ql, 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 IC6-a is fed to the input of 
the three -state buffer, IC7-a. This buffer is 
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, IC9-a and IC10-a. 
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The output of IC7-a is fed to data -line 
DO. 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 0) when it is light out. Of course, when 
it's dark, the output of IC7-a will be high 
(DO 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 IC9-b, ICIO-a 
and IC11-a. Since the EPROM's OUTPUT 
ENABLE pin (20) is connected to ICI'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, IC3 and IC4, 
provide the scratch -pad memory required 
by the Tiny BASIC interpreter. The de- 
coding required is provided by IC9-b, 
ICIO-b, and IC11-b. That RAM memory 
starts at hex address 1000. 

The 4-MHZ crystal and associated 
lowpass filter network (R11, RI2, 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 Cl. The RESET pin of ICI (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 is 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-IC15, and asso- 
ciated circuitry. The address -decoding 
network for IC12 is made up of IC8-a, 
IC9-c, and ICIO-a. 

The quad latch is enabled when ICI 
attempts to write to location C000H, 
Once a latch is enabled it can store data. 
Thus the statement @#C000 = 1 enables 
IC12. Since DO 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 
RYI to close and thus turn light A on. 

PARTS LIST 

All resistors 1/4 watt, 5% unless other- 
wise specified 

R1, R2, R12-1000 ohms 
R3-10,000 ohms potentiometer 
R4, R13, R14-3300 ohms 
R5, 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 µF, 10 volts, electrolytic 
C2-27 pF ceramic disc 
C3 -C13-0.1 µF 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 
IC5-LM324 quad op -amp 
IC6,IC11-74LS13 dual NAND Schmitt 

trigger 
IC7-74LS125 quad buffer 
IC8-74LS21 4 input AND gate 
IC9-74LSO4 hex inverter 
IC10-74LS02 quad NOR gate 
IC12-74LS75 4 -bit bistable latch 
IC13, IC14, IC15-4N25 or equivalent op- 

tocoupler 
Q1 -2N5777 
02,Q3,04 -2N2222 

Other components 
RY1,RY2,RY3-6-volt DC relay with 50 

ohm coil, (Calectro D1-973 or equiv- 
alent) 

Sl-SPST momentary type switch 
XTAL1-4 MHZ crystal 
Miscellaneous: PC or prototyping 
board, two -conductor cable (for 01), 
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 "Pl" 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 
ICI and IC2 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, Q1, 
should be mounted so that it is facing out a 
window. Make sure that you don't locate 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 74LS75 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 
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7_2 
All About 

OPTOCOUPLERS 
Interfacing digital signals to 
real -world devices has always been 
a difficult task. But 
optocouplers can help make it easy! 

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 

switch, or light -activated SCR. Figure I 

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 rl. 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: Ir, diode forward current; VF, diode 
forward voltage, and VR, 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: 

Ic, maximum continuous collector 
(output) current 

V(BR)CBO, maximum collector to base 
breakdown voltage 

V(BR CEO, maximum collector to emit- 
ter breakdown voltage 

V(BR)ECo, 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: c. a 
light -activated bilateral switch, and c has an SCR output. 

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: 

IT(RMS)' maximum on -state RMS cur- 
rent 

VDRM, maximum repetitive off -state 
output terminal voltage 

VTM, 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: 

IT(RMs) maximum on -state RMS cur- 
rent 

VDRM, maximum repetitive off -state 
output terminal voltage 

VR\t, 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 (11), ratio (in percent) of the mini- 
mum high collector output -current to di- 
ode current at a given VcE and 1F. 

VcEIsfJ, the collector -to -emitter sat- 
uration voltage 

For light -activated Dilateral switch and 
SCR types: 

IFT, maximum IRED trigger current 
required to latch (trigger) the output 

IH, 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 
input is 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. 

+5V 

OUTPUT 

R2 
47042 

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 (VIN) 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 Iceo 

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., 78 to 100 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 R1 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: 

R2 < VIL/II, 
where VIL is the low-level input, gate volt- 
age and IIL is the low-level input, gate 
current. 

The value of Rl is found by first solving 
for Ic (collector current): 

Ic = VIH/R2 
where VIH is the high-level input to the 
driven gate and R2 is resistance in ohms. 
Next, solve for IF (diode forward current): 

IF = Ic/rl 
where Tl is the CTR of the optocoupler. To 
find the CTR, go to the specification sheet 
in Table l and look under the heading Ic 
for the coupled parameters. From that we 
get: 

rl = Ic/IF = 50/10 = 5 

Now the nominal value for RI`is.given by: 
Rl = (VIN - VF)/IF 

As an example, let's calculate the val- 
ues of RI and R2 for Fig. 3, assuming that 
the driven logic gate is a standard 7400 
series. For that type of device, the input 
parameters are: VIL = .8 volt, VIH = 2 
volts, and II, = -1.6mA. Therefore, the 
value of R2 is given by: 
R2 < VIL/IIL = .8/(1.6 x 10-3) < 500 

Now it can be seen that R2 is chosen to 
be the largest common resistor value that 
is less than 500, which is 470 ohms. 
Using the value of R2, solve for the col- 
lector current: 

Ic = VIH/R2 = 2/470 = 4.3mA 
where 2 is the high-level gate input volt- 
age and 470 is the value of R2 in ohms. 
The value of IF is found from: 

IF = Ic/l = 4.3/5.00 = 1.0mA 
Now look up IF under the input heading 

and Ic under output. Since neither of the 
calculated values exceed the maximum 
ratings of the 4N33, we can now solve for 
R1: 

VIN VF12-1.2 
R1 = - - 10.8K 

IF 1 x 10-3 
The closest common resistor value to the 
one calculated for Rl is 10K. 

Decreasing the value of R1 increases 
the loading effect on the signal source and 
decreases the transfer efficiency. For in- 
stance, in a similar circuit with R1 chosen 
to yield a IF of 20mA, the current -transfer 

24VDC 

R1 

2.2K 4N26 

+5V 

R2 

10K 

NC 

6 

5 OUTPUT 

FIG. 4-THE BASE CONNECTION OF the 4N26 
is used to increase switching speed. 

TABLE 1 

4N33 SPECIFICATIONS 

Minimum Typical Maximum Units 
IF 80 mA 

Input VF (IF=10mA) 1.2 1.5 V 
VR 3 V 

IC 30 100 mA 

Output V(BR)CBO 30 V 

V(BR)CEO 30 V 

V(BR)ECO 5 V 

Coupled IC (IF=10mA, VCE=10V) 50 mA 
Parameters VCE(sat) (IF=8mA, IC=2mA) 1.0 V 

TABLE 2 

4N26 SPECIFICATIONS 

Minimum Typical Maximum Units 
IF 80 mA 

Input VF (IF = 10mA) 1.1 1.5 V 

VR 3 V 

IC 100 mA 

Output U(BR)CBO 70 V 

V(BR)CEO 30 V 

V(BR)ECO 7 V 

Coupled CTR (IF=10mA, VCE=10V) 20 ° 
Parameters VCE(sat) (IF =50mÁ, Ic=2mA) 5 V 

TABLE 3 

MOC3010 SPECIFICATIONS 

Minimum Typical Maximum Units 
IF 50 mA 

Input VF (IF=10mA) 1.2 1.5 V 
VR 3 V 

IT (RMS) 100 mA 
Output VDRM 250 V 

VTM (IT =100mA) 2.5 3.0 V 

Coupled 
Parameters 

IF 

IH 

8.0 
100 

15 mA 

ratio is only 46%. 
The circuit in Fig. 4 converts a 24 -volt 

input, VIN, to an inverted 5 -volt output. 
That is, a high input causes the output to 
go low. When a 24 -volt signal is present, 
current flows through the IRED, and the 
phototransistor conducts. Because the 
output of the device is taken at its collec- 
tor, the input to the logic gate is low. 

When the input signal is removed, the 
phototransistor turns off and R2 pulls the 
output high. The 4N26 is used here in- 
stead of the 4N33 because of its lower 

VcE(Sat) value. Table 2 shows the specifi- 
cations for the 4N26. 

The resistance of for R2 is not critical. 
A nominal value for R1 for any input volt- 
age (VIN) level is given by: 

where IF 
R1 = (VIN - VF)/IF 

(Vcc - VCEIsat)/R2 - 
The IF value guarantees that the pho- 

totransistor will saturate. The value of R1 
when VIN is 24 volts is easily found. Let's 
say that the driven gate is once again a 
7400 series TTL. Since R2 is 10K and the 
gate requires an input current, IIL, of 
-1.6mA, then: 

117 
VAC 

A ,. 

R1 

56K 
4N33 

IF 

z 

01 

+5V 

oNC 

1N4383 

OUTPUT 
o 

R2 

470S2 

C1_+ 
35µF 

FIG. 5-NON-INVERTING circuit that converts 
117 volts AC to to 5 -volt logic levels. 

I 5-.4+.0016-10mA 
F 10,000 .20 

Using that value, you can now find the 
resistance of R1: 

RI = 24 - 1.1/10 X 10-3 = 2.3K 
The closest standard value is 2.2K. 
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A non -inverting circuit that converts a 

117 volts AC to a 5 -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 D1 

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 CI 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, R2 pulls the 
gate input low. 

Load control 
When interfacing logic circuits to the 

FROM LOGIC 
GATE 

R1 

Q1 

o 

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. 

+5V 

R1 

Mver- 

o 
FROM 
LOGIC 
GATE 

MOC3010 

TO 
117 

VAC 

LOAD 

FIG. 7-THIS CIRCUIT MAY be used in applica- 
tions that have small AC power requirements. 

+5V 

2 

FROM 
LOGIC 
GATE 

TO 
117 
VAC 

FIG. 8-HERE THE MOC3010 is used to trigger a 

triac to accommodate larger load requirements. 
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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 IF is equal to IFT, 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, IF is reduced be- 
low IH of the MOC3010 and the bilateral 
switch turns off. 

The maximum value for RI is given by: 

R1 < Vcc(MIN) - VF(MAX) - VOL 

'FT 
where VF and IF -1- are parameters of the 
optocoupler used and VOL 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 IFT with some mar- 

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 RI 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 - VTM - RL)/IGM 
where VTM is the output parameter of the 
optocoupler, IGM is the maximum gate 
trigger current of the triac, and Vs 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 SI and allow time for 
the person to step off the mat. 

The output of ICI at pin 3 is fed to half 
of a 4013 dual, D -type flip-flop, IC2-a, so 
that it is triggered on each clock pulse. 
When the Q output of IC2-a is high, tran- 
sistor QI 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 
TRI, delivering power to the load. R -E co 
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L _J 

DESIGNING 
WITH 
DIGITAL IC'S 
All about logic gates, the basic building blocks 
of digital electronics. 

JOSEPH J. CARR 

Part 3 GATES ARE THE FUN- 
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. l 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, 8s is shown in Fig. 4. and is always 
the opposite of the input. 

In our equivalent 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 X, and if the input is ñ, 
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. 

o 
o 

o 

o 

NOT 
(IN VE RTE R) 

a 

o 

NOR 

o 

0 
OR 

o 

o J 
AND 

d 

NAND EXCLUSIVE -OR 
e (XOR) 

o 

o 

FIG. 1-THESE SYMBOLS are the ones now 
commonly used to denote logic gates in sche- 
matic diagrams. 

o 

a 

INPUT OUTPUT 

o 

o 

b 

o 

FIG. 2-THE SCHEMATIC SYMBOL FOR a sim- 
ple inverter. or NOT gate, is show here, along with 
the truth table for that device. 

OUTPUT. 
1=ON 
0= OFF 

FIG. 3-THE OPERATION of an inverter can be 
seen by examining the operation of this equiv- 
alent circuit. 

o 

to tt t2 t3 t4 

L 

t5 

FIG. 4-THESE INPUT AND OUTPUT waveforms 
show that the output of the inverter goes low 
whenever the input is high. 
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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 I on either 
input, or on both inputs, will result in a 1 

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 0) 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 

V 

T 

o 

B_ 

OUTPUT: 
ON=1 
OFF=O 

b 

A B OUTPUT 

0 0 0 

0 1 1 

1 0 1 

1 1 1 

C 

FIG. 5-THE OR GATE. The schematic symbol, 
equivalent circuit, and truth table for that device 
are shown here. 

A 

B 

OUTPUT 

o ti t2 t3 t4 t5 

FIG. 6-THE OUTPUT of an OR gate goes high 
whenever either, or both, of the input are high. 

A 

Bo 

a 

OUTPUT 
OFF =O 
ON=1 

b 

o OUTPUT 

A 
A B OUTPUT 

0 0 o o 

B o 
o OUTPUT 

0 o 

a 0 o 

V OUTPUT 
OFF =Q 
ON=1 

c 

FIG. 9-THE AND GATE. The schematic symbol, 
equivalent circuit, and truth table for that device 
are shown here. 

A 

B 

A B OUTPUT 

o o OUTPUT 
o o 

o o 

o 

C 

FIG. 7-THE NOR GATE. The schematic symbol, 
equivalent circuit, and truth table for that device 
are shown here. 

A 

B 

OUTPUT 

I I I I 

I I I 

I I I 

FIG. 8-THE NOR gate-output is high only 
when neither input is high. 

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 AND gate 
The AND 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 

to ti t2 t3 t4 5 
t5 

FIG. 10-ONLY WHEN BOTH INPUTS are high. is 

the output of the AND gate high. 

two series connected switches, labelled A 

and B. 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. 1l -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. 

A 

B 

OUTPUT 

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. 

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 pair is in parallel with 
the lamp. Thus, both switch A and switch 
n must be set to 1 for the output to be O. 

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-h shows the equivalent circuit, and 
Fig. I3 -c 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 NOR gates 
come packaged four to an IC. 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. 

AB 

a 

OUTPUT 
OFF =o 
ON = 

b 

A B OUTPUT 

o o o 

o 

o 

o 

o OUTPUT 

c 

FIG. 13-THE EXCLUSIVE -OR GATE. The sche- 
matic symbol, equivalent circuit, and truth table 
for that device are shown here. 

A1- L 

OUTPUT 

to t 2 

L 

3 
t4 

FIG. 14-IN THE EXCLUSIVE -OR. the output is 
high only when either input. but not both, are 
high. 

OUTPUT 

FIG. 15-MORE COMPLEX GATES can be built 
using simple inverters. Here four inverters are 
configured as a four -input NOR gate. 

AO 
A 
0 

A o 7)13---° 

b 

c d 

FIG. 16-BY WIRING NAND 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 NAND 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 
I6 -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 SI is open. the resistor will 
ensure that the gate input is high. When SI 

continued on page 120 
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-L D 

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 

Part 2 WHEN 
WE LEFT YOU 

last time, we were dis- 
cussing the extended double -Zeppelin an- 
tenna. As mentioned then, the antenna is 
made of/a-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; 3/16 -inch diameter for a 
VHF -low, and %e 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 3/4 and '/c- 
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 3/3: -inch holes in each element 

to mount the antenna on the mast and hold 
the phasing stub: one 1/4 -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 double-Zepp 
antenna. Note the orientation of the balun trans- 
former and phase reversal stub. 

LENGTH = 
103 

i 

BA LUN 
TRANSFORMER 

FIG. 9-EXTENDED DOUBLE-ZEPP. Calculate 
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 
VHF low. use a 2 x 4 or even a 4 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 81/2 

-foot fiberglass, CB whip antenna. 
The whip antenna is bolted to a metal 

cap, which is then bolted to a lower 51/2 - 

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. ll-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. Il -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. Il -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. 
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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: 

X = 984/115 = 6.348 feet 
X/2 = 6.348/2 = 3.174 feet 
3.174 x 0.66 = 2.094 feet 

FEEDLINE 

BASIC DIPOLE 

a 

CENTER EXTENDED 

BRAID 

DIPOLE 
FOLDED 

b 

EXTENSION BECOMES 

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 c, 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 3/4 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 %a 

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 it is exceptionally long, you may have to 
use guy wires as well. Non -stretching 

X/4 SECTION 
(BRAZING ROD, COPPER 

TUBING DR COPPER WIRE) 

BRAID CONNECTED 
TO CENTER 

2\./4 SECTION 

X/2 SECTION 

A/4 
FOLDED DIPOLE 

FEED LIN E 

LENGTH = 

246 x 0.66 
f 

LENGTH = 

X 0.66 
f 

r 

I 

LENGTH = 

4n2 X 0.66 

LENGTH = 

41x0.66 

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. 

1/16" 
(DIELECTRICI-11 -- 

- H u4, 
(CENTER CONDUCTOR) 

FIG. 13 -PREPARE THE COAXIAL cable sections 
by stripping off some insulation and peeling 
back the braided sheilding. 

1/4" 
(BRAID) 

INSULATION 

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 1 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 

Band 

VHF -low 

VHF -high 

UHF 

TABLE 4 
ANTENNA SELECTION GUIDE 

Ground Plane 

Shortest antenna 
Radials may need support 

Good Choice 

Short 
Easy construction 

Tiny 
Easy construction 

FIG. 14 -FINISHED JOINT: Note that the center conductor is 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 %a inch in 
diameter, with a foamed -dielectric is an 
excellent cable for our purposes. Try to 
avoid RG -8/U. It is 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, 
it is 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 
Neat installation 

Small size is 
difficult to build 

Highest gain 
Neat installation 

Good choice 

Highest gain 
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 X/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 

"1 understand that you're the only TV 
service man in the area who still charges 
$10.00 an hour." 
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HOBBY 
CORNER 
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-up is shown in 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 

INPu- 

3 

INPUT 

Q 

6 

51 

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 pointsl 
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 

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. I won't try to 
show you CW's entire complex cir- 
cuit, but will instead demonstrate 
the problem and solution with a 
simple example. 

+v 

+V 

c 

FIG. 2 

6 

Suppose you have two LED's, la- 
beled A and B in Fig. 2-a, con- 
trolled individually by momentary 
switches Si and S2. Now, you want 
to add a third switch to light both 
LED's. 

You might be tempted to wire S3 
as shown in Fig. 2-b. If you did so, 
however, all three switches would 
light both LED's. Trace the signal 
paths and you will see the interac- 
tions. That certainly makes the de- 
vice worthless but you can save the 
day. 

The signal paths can be isolated 

Radio 
Electronics DTh 

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 

o r 

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 

CALL NOW 
AND 

RESERVE 

YOUR SPACE 

6 x rate $650 per each insertion. 
Reaches 225,016 readers. 
Fast reader service cycle. 
Short lead time for the placement of 
ads. 
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. 

REAL WORLD CONTROL/MONITOR from 
your personal computer. 16 digital inputs, 16 
digital outputs, 8 channel A to D converters 
with on -board kelvin to fahrenheit converters, 
enable/disable selectable per channel, al- 
lows direct use of temperature sensors. 
Comes complete with software. $249.95 for 
most P.C.'s LOGICAL TECHNOLOGIES 
INC. 313-522-2385 30591 Schoolcraft, 
Livonia, MI. 48150 

CIRCLE 273 ON FREE INFORMATION CARD 

ELECTRO IMPORTING CO. CATALOG. 
This reprint of the historic 176 -page catalog 
No. 20 gives you an accurate look at the state 
of electronics in 1918. Contains everything 
from a Zinc Spark Gap to a 1000 -Mile Receiv- 
ing Outfit. You can get your own copy of this 
modern antique, profusely illustrated, for only 
$4.95 plus $1.00 P&H. Order yours from R -E 
BOOKSTORE, Radio -Electronics, 200 
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 

VIDEO 

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 + 5v dc (a 5 amp + 
12vdc(a 2.8 amp +12vdcC 2amp -12vdc 
Ca .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, FI. 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. APPLANCE 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 lb 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 1/25°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. I 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 batterieA 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, I 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 

Hi 
VAC 

TI 
lo.3VAG 

1.5 V OC 
TO GI_ oc. k 

FIG. 3 

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 = Vil formula to determine 
the resistance necessary to get the 
supply voltage down to the 1.5 
volts that is required. 

But, I suggest that you not 
change the clock so that you can't 
go back to a battery supply when, 
as is bound to happen, you get 
tired of resetting it. R -E 

REPLACEMENT 

ECG®/GE°/S 
POPULAR HORIZONTAL TRIPLERS MIN. 3 PC./TYPE 

500/SK3304 9.50 

FOR 

K® 
OUTPUT 

TRANSISTORS 
MIN. 5 PC. PER TYPE 

GE528 
523/SK3306 9,95 165 2 25 
526A/cE521 9.95 238 2 25 
528/sK3906 11.75 

2 75 
529/sK33o7 12.75 

283 

556/sK39os 14.95 2SC1308K .... 2.45 
557/sK3904 14.95 25D1341 P .... 2.25 
POPULAR AUDIO POWER 
DIODES MIN. 100 PC. PER TYPE TRANSISTORS 

30C 
7C ea. 125 l000v/z.sA 153... 30C 

156 1000v/3.0A 18C ea. 196 ... 49C 
177 FAST SW./DET. 9C ea. 197... 590 

DAMPERHI VOL ' 291 ... 49C MIN. 10 PC. 

506 FAST RECOVERY 29C ea. 292 . . . 49C PER TYPE 

5E5020 
RF/IF 

35C ea. 712/LA1365 75C ea. 
OSSCILATOR. MIN. 10 PC. TV Sound/IF/FM/Det. MIn.10 Pc. 

feep 

SPECIAL OF THE MONTH 
152 ... 25C MIN. 10 PC. 

SPECTACULAR SAVINGS!! 
ON REPLACEMENT FOR EC TYPES MIN. 10 PC. PER TYP 

85 .21 130 59 171 .49 191 65 
102A .35 154 75 184 38 198 .65 
108 .18 157 49 185 38 199 .18 
121 1.20 159 16 186 48 234 19 
123A 18 160 88 187 48 287 .29 
123AP .13 161 65 188 50 288 29 
128 .38 162 2.25 189 50 375 48 
129 .38 163A 2.35 190 59 376 55 

398 .59 
FORA COMPLETE LIST CALL OR WRITE-C.O.D. Orders Welcome (MIn. Order $25) 

DIGITRON ELECTRONICS 
110 HILLSIDE AVENUE, SPRINGFIELD, NEW JERSEY 07081 

Toll Free 800-5264928 In NJ 201-379-9016 Telex 138441 
PRICES SUBJECT TO CHANGE WITHOUT NOTICE. OFFER GOOD WHILE SUPPLY LASTS. 

ECG Is a Trade Mark of Philips ECG. 
Digltron Electronics Is not associated In any way with Philips ECG. 

--PREPAR E... 
For The Future 

1985 
National 

Professional 
Electronics 
Convention 

INFORMATIVE SPEAKERS 
MANAGEMENT SEMINARS 
TECHNICAL TRAINING 
NAT'L. SERVICE CONFERENCE 
NEW PRODUCT DISPLAYS 
SPONSORED MEALS 
TENNIS/GOLF OUTINGS 

Sponsored by the National Electronics Sales & 
Service Dealers Association and the International 

Society of Certified Electronics Technicians 

Hartford CT PHiltonw August 5-10 
Send for more information ana an application to 

NPEC, 2708 W. Berry St.. Ft. Worth. TX 76109: Ph (817) 921-9061 
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Address 

City State Zip 
L-------------------. 
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COMMUNICATIONS 
CORNER 
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. Murrowwroteaboutthe 
first live three-way transatlantic 
broadcast between the U.S., Eu- 
rope, and Africa as World War II_ 

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 - 

HERB FRIEDMAN, 

COMMUNICATIONS EDITOR 

WESTAR IV 
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CENTRAL 
COMPUTER 
HEAUQUARTE 

cost telephone circuits we are now 
using multi -million dollar satellites 
to end up with "talking heads"- 
radio with pictures. (Sorry, I 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 

FIG.1 

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 indivival 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 
technique 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 no 
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 to 
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 and 
CRT, and still another for troubleshooting VCR! 

The point is, we at Diehl engineering understand circuitry. We also 
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 and 
truly understand what it does, why it does it and what will happen if it 
doesn't do it; right down to each individual resistor, capacitor, and 
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 detail. Such things as HV regulator functions, shut down 
features, etc. are thoroughly explained. 

The Third Issue covers RCA LV regulator circuits (CTC 85 and up). It 
explains how each individual component operates, what it does, when 
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 $21.00 
(just seven dollars per issue, a savings of $8.85 off the regular price). 

For immediate service on C.O.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 79109. 

Circle ( 256 ) on Reader Service Card. 
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1 NEW KIND OF MAGAZINE FOR ELECTRONICS PROFESSIONALS 
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ZORBA 
PORTABLE COMPUTER 

THE EXPERTS' 
CHOICE 

FEATURES: 

9" GREEN OR AMBER CRT 

19 INDEPENDENT 55 PROGRAM- 

MABLE FUNCTION KEYS 

TWO 400K DSDD DRIVES 

64K BYTES 200 NS RAM 

C BASIC COMPILER 

IEEE 488 BUS MASTER PORT 

24.6 LBS 

CPM 2.2 OPERATING SYSTEM 

M80 (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 Z80A 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. 

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: 
Drives: 

WD1793 
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) 

OPTIONS: 

16 BIT 256K RAM UPGRADE 

(8088 CPU) $600.00 

800K DSQD 96TPI DRIVES 

$200.00 

COMPOSITE VIDEO 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 
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 

Display 
Display Tube: 
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 ASCII Characters 
8x9 32 Characters Graphic Font 
2K Memory Mapped Display Buffer 

3110112... nix 
130 Baywood Avenue. Longwood. Florida 32750 
305-830-8886 800-327-7182 

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 protocol 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. Supports 
Centronics interface with an available 
adaptor cable. 
IEEE 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 
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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 
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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. 
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EDITORIAL 

We get letters... 

Charley 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 least 
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. 

gd'? 
Byron G. Wels 

Editor 

ComputerDigest is published monthly as an insert in Radio -Electronics magazine by Gernsback Publications, 
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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 
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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 I =2 to N. Line 

300 should read P= N-1 and line 
480 should read GOTO 210. Other 
than that, Bob Woods, our author, 

assures us that everything else is 

O.K. 

Bottom line 
I went to a "computer store" 

recently, more to window shop 
than to buy, but I did get to talk to 
a salesman. Actually, he did the 
talking, I listened. He was 
obviously trying to fast -talk me into 
buying a product I neither needed 
nor wanted, but which carried a 

heavy price tag, and I assume, a 

heavy commission for him. He 
steered me around the aisles to 
the equipment he wanted me to 
see, I couldn't get a word in 

edgewise, and he got more and 
more insistent as I got angrier and 
angrier. How do you handle a 

situation like that?-B. Pettigrew, 
Seattle, WA. 

The way I 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) I feel I 

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. I 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, Seikos wrist 
"computer," despite is excellent 
technology, fails to p'ovide 
sufficient utility as either a watch 
or a computer to me -it its price 
tag. It is a good step in the right 
direction, but falls short of the 
mark.-C. N. Austin, -X 

C. N., 1 can assure you that Marc 
did indeed test the system, and 
liked it. I guess differences of 
opinion are the reason that we 
hold elections! 

Worried 
I like the idea of ccmputers 

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 ibrget, when 
you buy a computer, `o notify your 
homeowner's insurance agent so 
you can get it covered under your 
regular policy. m 

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- 

CRCLE 21 ON FREE INFORMATION CARD 

inch hard disk available in choices of 
20 or 40 Mbytes. 

The Tri -Disk System 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.-Viasyn 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 31/2 -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 Kbytes, which can be 
expanded by the two standard input/ 
output (I/O) slots. Also standard is the 
HP-IB expansion interface (IBEEE 488); 
and there are five interface options 
that can be plugged into the I/O slots. 
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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 
"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. 

"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 x 32 dots (at 10 cpi), 
indistinguishable from fully -formed 
characters. Its 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 oak 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-171, 
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 
28" and is priced at $229.95. 

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 monitor or micro printer. It also 
has a tilting feature to reduce monitor 
glare, and measures 9" x 221" x 
113/4'. 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- 

riA\4i 
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voltage spikes and surges, protecting 
such electronic equipment as personal 
computers, color -TV and microwave 
ovens or any sensitive devices. It is 

priced at $12.95.-Ultima Elec- 
tronics, Ltd., 21 Central Drive, 
Farmingdale, NY 11735. m> 
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SOFTWARE REVIEW 
Telecommuter-Integrated word processing and communications for PC -compatibles and 

lap computers. 

HERB FRIEDMAN 
Telecommuter 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 availibility 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 telling the first person in the next 
morning 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 PC's 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 II, or a Tandy 
1000. The HOST mode can easily accommodate 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 turned 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 
WordStar's word processor. 

It's safe. 

Meddlers and other unauthorized use's can be kept 
out of the HOST computer by using an optional 
password of up to 14 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 :ransfer- 
UPLOAD and DOWNLOAD-between the office and 
lap computers, or any other computer. If the user 

returns to the office, the material in the lep 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 modern I/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 common y -used Radio 

Shack, Epson, IBM, Itoh, 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 System;, Inc., 19 

Pelham Rd., Weston, MA 02193. For IBM FC and PC/XT 

compatibles and Tandy 2000, 1200, 1000. computers 
with internal or external modem. Price: $'200 postpaid, 
includes postage and handling.4m> 
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PARALLEL TO 
SERIAL INTERFACE 
Interface a Centronics 
parallel output to an RS232 serial printer. 

R. L. L. Hu 

Ulf 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 74LS165 
shift register by the STROBE signal if the BUSY line is 

low This STROBE signal also clears IC2, a 74LS161 
binary counter and presents IC3-a, a 74LS74 flip-flop. 
On the positive edge of the STROBE1 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 

BUSY 

S01 

111 

1 C4 -b 

1/4 74HC132 

6 

STROBE 1 
4 

01 (3 

D20 
D3 0 
04 0 
050 
D6o 

07 

I5 

..L 1/ S86 

d 4 

C7 +5V 
.1 

1 il 

+5V 

6 

3 

14 

13 

12 

11 

+5V 181 

14,1 

ONO 416' 

I----1 

12 

10 

11 

SD 

IC3-b 

CP 
1/2 74LS74 

RD 

Y13 

Q 

+5V +5V 

C6 

2 

1/4 74LS86 

R1 

10K PIN 4 RTS OR 
I PIN 20 DTR 

FOR BUSY SIGNAL 
Q1 R3 I (POSITIVE = NOT BUSY, 
2N4400 3.3K I 

NEGATIVE = BUSY) 

GI 
1N4148 

R2 

10K 

7 

CEP 

IC2 
74LS161 

MR PE CET 

Q3 

Q2 

Q1 

GO 

IC4-a 
1/4 74HC132 

1 

12 

13 

v1 09 

01 

D7 
PL 

D 

05 

04 

03 

D2 

Di 
DO 

ICI 
74LS165 

CE DS 

7 

CP 

4 
o 

10 C5 

1 

2 

0+5V 

1 

15 10 

3 

D S0 a 
1C3 -a 

1/2 74LS74 
CP 

RD 

IC4- 
1/414HC132 

+5V 

9 fJ\/ 2 

C4 

+5V 

+5V 

5 

R 

C3 

13 

10K 1 
R8 

>100K 

Cl T 0.005 

12 

Wti 
R5 

3.3K 

D 11 

1/474LS86 

3 

+5V 

R4 

10K 

R7 

1.5K 

Q2 

2N4402 

1NV 
R6 

2702 

PLI 

PIN 3 Rx0 

PIN 2 TxD I 

I 

I 0 O OTHER NEGATIVE 
VOLTAGESOURCE 

Io PIN 7 GN0 I 

L - - - - -J 
1 

FIG.1-SCHEMATIC DIAGRAM IS STRAIGHTFORWARD with no critical wiring. Au hor 
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 

270-235), 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 74LS00, 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 printer worked in the 
single character mode but now it prints garbage, check 
and make sure the number of data bits, paity bit and 

PARTS LIST 
Resistors 
R1, R2, R4-10,000 ohms 
R3, R5-3300 ohms 
R6-270 ohms 
R7-1500 ohms 
R8-100,000 ohms 
R9-10,000 ohm. 10 -turn potentiometer 
Capacitors 
C1-0.005uF 
C2-C6-0.1uF 
Semiconductors 
IC1-74LS165 shift register 
IC2-74LS161 counter 
IC3-74LS74 flip-flop 
IC4-74HC132 Schmitt trigger 
IC5-74LS86 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 
- 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 nterface: 
that the Centronics controller itself works, End that the 
RS232 printer itself works also. This interface has been 
tested and used with Cromenco printer controller 
board, Heathkit H14 dot-matrix printer (25E -character 
buffer) and Smith Corona TPI serial daisy wheel printer 
(32 -character buffer). Both have been working.4CD> 
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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 Voltage 
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 

EMF Transient Voltage 
and RF Interference 
Suppressors 
EMF 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 thing we make 
that you have 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 

2er1 ca./ed to f xcellence. 
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BUILD THE 

MODEM 
MINDER 
You don't have to sit there 
watching and waiting... 

KIRK VISTAIN 
alike many computer users, I 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 I was so happy to get a copy 
of MEX, the public domain Modem Executive program. 
With it, I could tell the computer to keep dialing a 

number until it connected, without my intervention. 
But, I ran into a slight problem. The computer is 

supposed to make life simpler by eliminating the need 
for human intervention in mundane, repetitive tasks. Yet 

there I was, sitting by the terminal, watching a number 
being dialed over and over again. Why? Because I had 
to know when a connection was made. Perhaps like 
many of you, I have a computer which does not 
support a terminal bell. So the only way to know when 
I had reached a remote was to watch the screen. I 

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 I 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 2225 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. 
I 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. 
Modifying commercial designs is a risky business, and 
will generally void any warranty you might have. The 

FIG. 1-WITH UP -FRONT CONTROLS and a snail 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 I opted for acoustic coupling. This means that 
the modem must have an internal speaker. All the 
stand-alone Hayes models and many other 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 limitec 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 200m', 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 
Cl, according to the formula f =1.1/((R1 + R3) x C1) 

where f is the center frequency of the internal 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. 
I 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; 

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 Minder's 

PART LIST 
RESISTORS 
All resistors ± 5% unless otherwise specified. 
R1-2200 ohms 
R2-18,000 ohms 
R3-15,000 ohms 
R4-470 ohms 
R5-1 megohm 
R6-8200 ohms 
R7-1000 ohms 
R8-2500 ohms linear trimpot` 
CAPACITORS 
C1-.22µF 
C2 -10µF 
C3 -22µF 
C4-.01 µ F 

SEMICONDUCTORS 
IC1-LM567 Tone decoder 
IC2-LM324 Quad Op Amp 
D1, D2 -1N4148 Didoe 
MISCELLANEOUS 
MIC-Microphone element 
BZP1-Piezo buzzer 
SW1-SPST, N.O., Momentary contact 
B1, B2 -9 -volt battery 
Enclosure, perfboard or printed circuit materials, 
hardware. 
'A 2500 ohm potentiometer is preferred but a 5000 
ohm will work adequately. 
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FIG. 3-SCHEMATIC DIAGRAM holds no secrets. It's easy to follow, and should be referred to while reading the text. For more 
information on R3, the 15K resistor, refer to the text. 

3 INCHES 

FIG. 4-FULL-SIZE CIRCUIT BOARD LAYOUT is provided 
here, looking at the circuit side. 

buzzer will latch on. Pushing RESET will stop i . You 
could probably use the remaining two opamps in the 
LM324 to devise some sort of automatic -reset -at - 
power -up circuit, but I 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 morning! 

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 your 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 
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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 I wish I 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 bcards, 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. l'Il be glad to answer any 
questions you might have about this device. Just send 
your mail in care of this magazine, or leave me a 

message on Compuserve, EMAIL box 7235E, 
1355.4mß 
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MEDIA - 
MATCHING 
You can mix and match computers 
and media-lf you know what you're doing. 

HERB FRIEDMAN 

One 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 a modem, doing so 
requires either a telephone connection-meaning two 
computers, two locations, and two operators-or a 

direct wire connection through a null modern, 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. 

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 -DOS 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 v1.42 
Copyright (c) Montezuma Micro 1983. All rights 
reserved. 
A. Montezuma Micro (DD,SS) 
B. Hurricane Compactor I&II (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 Z100 (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) 
O. MM Shuffle Board (DD, SS) 
R. Holmes VID80 (DD, SS) 
S. Omikron Mapper I (SD, SS) 
T. Morrow Micro Decision (DD, SS) 
U. Access Matrix (DD, SS) 
V. Radio Shack Mod.4CP/MPlus(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 
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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 

51/4 -inch floppy (the other can be a floppy or a hard 
disk). The program itself can be on a 51/4 diskette or on 
a hard disk; the alien disk, however, is always a 51/4 -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 modern 
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 modern 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 Ill 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 I 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 ONE 

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. TI Professional CP/M 
H. TRS-80 I w/Omikron 
I. TRS-80 III w/Mewm Merch 
J. TRS-80 IV CP/M 
K. LNW-80 
L. Xerox 820 I (SD) 
M. Xerox 820 II (DD) 
N. NEC PC -8001A 
O. Actrix 
P. Cromeco w/Int'I Term 
Q. Cromeco CDOS (SD) 
R. Cromeco CDOS (DD) 
S. Lobo MAX -80 
T. Morrow MD2 
U. Kaypro II 

V. Zenith Z90 
W. Heath Z100 CP/M 
X. Heath w/Magnolia 
Y. Systel II 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 wr;te alien formats is by 

itself spectacular, some of the translation ppgrams 
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 computzr-will run 

a generic CP/M program directly from the mien 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's transfer is so 

effective that you can write data to either the alien disk 
in the alien format, or to the Radio Shack fcrmat 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 
ASCII -encoded text and data because ASCII is directly 
transferable between computers. For example, if you 
have a document created with an MS-DOS version of 

IBM-PC SINGLE SIDED 
IBM PC DOUBLE SIDED 
OSBORNE DOUBLE DENSITY 
KAYPRO II 

ZENITH CPM-85 DS DD 
OTRONA SPM-80 
SANYO MBC-1000 
KAYPRO-IV DS DD 
HP -125 
HP -9138 

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 FOR X=1 TO 10 

Some translator programs can convert BASIC 
statements into other BASIC dialects. Generally, they 
accommodate 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 

MORROW MICRO D 
MORROW MICRO D SS 
DEC VT -180 SS 9 SECTOR 
NEC PC 8000 SS 
ACCESS MATRIX 8 SECTOR SS 
TELEVIDEO 803 
NCR DECISION MATE V 
EPSON QX-10 

CUSTOM DISK TYPE SELECTION 
USE CURSOR ARROWS TO MOVE BETWEEN FIELDS 

RETURN SELECTS ENTRY 
F1 ENTER THE DISK TYPE BY NAME FOR SELECTION 

F10 DONE RETURN TO PRIOR MENU 
ESC ABORT ABNORMAL TERMINATION 

SELECT FUNCTION KEY Jan -1-1980 0:24 am 
CROSSDATA (C) COPYRIGHT 1983 AWARD SOFTWARE INC. ALL RIGHTS RESERVED IBM 2.OD 

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, 
ASCII Peachtext, SuperCalc, dBase ll and VisiCalc files 
can be transferred between various computers and 
operating systems. If a program cannot process ASCII 
files directly it will have some way to convert the files 
to ASCII 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: 

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 I work in several locations I 

must use several computers. This article originated on a 
NEC -8201 lap computer. It was dumped to a Radio 
Shack Model I for processing by Typitall whose files are 
non -ASCII. The Model I 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 I 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 RIES 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. 4m> 
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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 IV 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 shows 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- 
modities.) Individual subscribers 
access the data th rough 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 

Outetrae 
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A First in the industry, with 
over thirty years of use by 
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Spray Pack Mark Il 
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lubricant which lasts 
indeinitely, with zero 
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Spray Pack Mark II 
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DRAWING 
BOARD 
Making our demonstration circuit do double duty 

IF I 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, I 

asked if you could think of any 
slick tricks we could do with the 
extra latch we had left. Now I don't 
know if you've come up with any- 
thing since then, but I threw the 
question out to you because I 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? Or a computer without a 
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 

SIOI CON7ROLS 

ROBERT GROSSBLATT 

PIN FUNCTION CoMMENTs 
/7 STRI,IDBy 

CONTROL 
HIGH FOR NORMAL OPERATIOIJ 
LOW FOR STANDBY 

I 

3 OUTPUT 
ENABLE 

LOW TO ENABLE OUTPUTS 
HIGH THREE STATES OUTPUTS BUT 
LEAVES INPUTS ENABLED 

19 CHIP 
ENABLE 

LOW FOR NORMAL OPERATIon) 
HIGH DISABLES ENTIRE CHIP 

20 RIW HIGH CAUSES A READ 
LOW CAUSES A WRITE 

a 

-TRUTH TABLE 
PIN 17 PIN 18 PIN 19 PIN 20 OUTPUTS OPERATIoN 

X X H X THREE 
STAT E DISABLED 

L X X X 
THREE 
STATE STA, J O B y 

X H X H ?TREE 
STRT E OUTPUTS DISABLED 

H H L L THREE 
STATE WRITE 

H L L 
L THREE 

E WRITE 

H L L N DATA READ 

X= DONT CARE 

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 
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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 IC is 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. 

FIG. 1 

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 READ/WRITE 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 
IC. 

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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NEW IDEAS 
Electronic heat sniffer 
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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, I set out to find a better 
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 

FIG. 1 

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 (IC2-a, IC2-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 input to IC2-a 
at pin 3 to deviate from the refer- 
ence voltage that's fed to IC2-b at 
pin 5 (which is set by potentiome- 
ter R5). 

The difference between the in- 
put and the reference is amplified 
by IC2-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 set at 
a point that's equal to the ambient 
temperature. 

The output of IC2-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 (IC3) programmable 
regulator is used. The values of R1 

and R2 set the regulator output to 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 
IC2-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 Q1 to the IC. If the IC is 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 heat in 
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 tern- 
peratu re. 

All parts for the heat sniffer 
are common components, and 
should all be available from local 
electronics supply stores or 
through mail order.-RobertPham 

DRAWING BOARD 
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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 a read, 9 generates a write, 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 
done in a certain order. We'll cover 
that and other mysteries, and 
finish up next time. R -E 
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STATE OF 
SOLID STATE 
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 - 

o 
0 
o 

TO 

^BUF 

SENSOR 
BUF 

vss(+) 

VDD(-) , 

PHASE - 
LOCKED 
LOOP 

CONTROL 
LOGIC 

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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The heart of the new circuit is 
the LS7237 monolithic PMOS 
touch -sensitive light dimmer and 
switch developed by LSI 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 µs) 
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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SERVICE 

CLINIC 
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- 
rect in the "old days." In a sense, 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. 

Figure 1 is 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- 
sis. 

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 is where 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 
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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; about 15-20 volts is sufficient. 
If you don't have a battery of the 
right voltage handy (which I never 
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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 
a much 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 
(MOV) 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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STATE OF SOLID STATE TABLE 1 EQUIPMENT REPORTS 
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All input timings for the LS7237 
are synchronized with the AC line 
when this 50/60 -Hz source is tied 
to the SYNCHRO terminal (pin 4) 
through a suitable lowpass filter 
network (R2 -C4). 

INPUT (SEE TEXT) 

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 MODE 
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 V55 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 

Percent 
Output phase Brightness rated 
angle (ii) levels wattage 
No output Off 0 
45 Night light 9% 
70 Mood light 29% 
105 Medium 66% 
159 Maximum 99% 

Mode 

0 

2 

TABLE 2 

Off-Max-Off 
Off-Mood-Med- 
Max-Off 

Floating Off-Night Light- 
Mood-Med-Max 

Mode Brightness sequence 
input 
Vss 
VeD 

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. Select a value 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 Vss + 0.5 
volt. That positive swing may occur 
in some triacs when they are trig- 
gered. 

Inductor L1 and Cl form an RF 

filter to suppress RFI developed by 
the triac. 

The LS7237 IC is available from 
the manufacturer, LSI 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 

continued from page 42 

tion is also built into the unit. 
About the only complaint we 

have with the 823A 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 
823A's operation. 

Still, the Mirage 823A 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 823A, you'll like 
what you see. Oh, by the way, our 
first 823, which has a very low se- 
rial number is still working well 
after 41/2 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 I , 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, 1/4 watt, 10% 

Semiconductors 
IC1-1C4, IC6-IC9-7404 hex inverter 
105-74154 4-to16 line decoder. 
LED1-LED3-Standard red LED 
Q1 -012-2N2907 

Other components and materials 
S1-SPST switch 
S2-SPDT switch 
M1 -M6 -DC motors (6 volts) 
B1-611-1.5 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 * 

1 N=10 
2 DIM F(6),R(6),L(6) 
3 FOR J =1 TO 6:READ F(J):NEXT J 

4 FOR J =1 TO 6: READ R(J):NEXT J 
5 POKE 37138, 255:POKE 37136,0 
6 FOR J=1 TO 6:READ L(J):NEXT J 

9 INPUT A$:IF A$="D" THEN 100 
10 PRINT"INPUT JOINT NUMBER" 
11 INPUT J 

20 GET A$:IF A$="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 I=1TO2 
101 FORJ=1T06 
105 IF I=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 I 

140 SOTO 10 

1000 FOR T=1 TON 
1005 POKE 37136,KF 
1010 FOR Z =1 TO F(J):NEXT Z 
1015 POKE 37136,0 
1020 FOR Z=1 TO 1:NEXT Z 
1025 NEXT T 
1030 RETURN 
2000 FOR T =1 TO N 

2005 POKE 37136,KR 
2010 FOR Z =1 TO R(J):NEXT Z 
2015 POKE 37136,0 
2020 FOR Z =1 TO 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 =1 TO 6:READ F(J):NEXT J 

4 FOR J =1 TO 6:READ R(J):NEXT J 

5 PRINT"INPUT JOINT NUMBER" 
10 INPUT J 

11 IFJ=4 THEN L=1 
12 IFJ= 3 THEN L=2 
13 IF J=6 THEN L=3 
14 IFJ=1 THEN L=4 
15 IF J=2 THEN L=5 
16 IFJ=5THEN L=6 
17 KF = 2*L - 1:KR = 2*L 
20 GET A$:IF A$ --THEN 20 
25 IF A $ = "F"THEN GOSUB 100 
26 IF A $ _ "R"THEN GOSUB 200 
30 IF A $="S"THEN END 
35 IF A $ = "J"THEN 5 

40 GOTO 20 
100 IF PEEK(197)<>42 THEN 111 

106 POKE 37136,KF 
107 FOR Z=1 TO F(J):NEXT Z 
108 POKE 37136,0 
109 FOR Z =1 TO 1:NEXT Z 
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 R(J):NEXT Z 
208 POKE 37136,0 
209 FOR Z=1 TO 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 

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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Learn micro -processing with the new 

MICRO -PROFESSOR 1P 
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upgrade your micro -processing skills 
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improved keyboard 
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MPF-IP will deliver you into the growing 
world of micro -processing. Invest now! 

Plus-FREE GIFT 
L Check this box for FREE 
Z.80 Microprocessor 
Programming and 
Interfacing textbook when 
you order within 7 days. 
$12.95 value. (Include 
$5.00 postage & 
handhq,g) 

For immediate action call TOLL FREE: 
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l' 
Dept. R80585 

14803 N.E. 40th 
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Full money back guarantee. v 
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CORDLESS PHONES 

continued from page 80 

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 CALL button on the 
base unit and note whether the ringer in 
the portable unit now sounds. The CALL 
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 coro 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 

BREATHING 

continued from page 56 

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 "positive 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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POWER METER 

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 RUN 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 LED21 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 
LED21 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 Dl -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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If you thought 
growing up 
was tough, 

try growing 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. cp 

Give till it helps. 

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 t1 to t5 

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 is to 
t9, 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 

INV 

s1 

NONINV 

OUTPUT 

+v 

FIG. 17-THE SETTING OF SWITCH S1 deter- 
mines whether this buffer is inverting or nonin- 
verting. 
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FIG. 18-THE INPUT AND OUTPUT WAVE- 
FORMS for the circuit shown in Fig. 17. 

FIG. 19-AS LONG AS S1 is closed, the output of 
the NAND gate is kept high. When the switch is 
opened, the circuit acts as a simple inverter. 

st 

INPUT 

OUTPUT U U U U 

FIG. 20-THESE waveforms show the operation 
of the circuit shown in Fig. 19. 

INPUT 
OUTPUT 

+ 

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. 

st 

INPUT 

OUTPUT 

FIG. 22-NOTE THE DIFFERENCE in "polarity" 
between the output of this Non -gate circuit, and 
the NANO -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 SI is closed, the NAND input is kept 
low so the output is held high. But when 
SI 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 21 shows a similar circuit using a 
NOR gate. Note that the "polarity" of the 
signals is reversed (reflecting the dif- 
ference between NAND and NOR), 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 

-_- 

'All right, what wise guy that fed it that 
sex program. 
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MARKET CENTER 
BUSINESS OPPORTUNITIES 

US $8.00 including disk thousand name brand pro- 
grams for Apple IBM-PC details, RELIANT, P.O. 
Box 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. 

PROFITS 
ELECTRONIC 

ASSEMBLY BUSINESS 

Start home. spare time. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity. 

FREE: Complete illustrated literature 
BARTA. RE -0 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 ($42.50) 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 buy or 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) 500 
per word additional (20% premium). Entire ad in boldface, add 20% premium to total price. TINT 
SCREEN 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 
prepaid. All other items same as for STANDARD COMMERCIAL RATE. TINT SCREEN BEHIND ENTIRE 
EXPANDED TYPE AD: add 25% premium to total price. TINT SCREEN BEHIND ENTIRE EXPANDED 
TYPE AD PLUS ALL BOLD FACE AD: add 45% premium to total price. DISPLAY ADS: 1" x 21/4'- 
$270.00; 2" x 21/4-$540.00; 3" x 21/4'-$810.00. General Information: Frequency rates and prepayment 
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 
projectors...Your total cost less than $20.00... 
Plans, 8" lens & dealer's information $17.50... Illus- 
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- 
CURITY, P.O. Box 1456-W, Grand Rapids, MI 
49501. 

EDUCATION & INSTRUCTION 
F.C.C. Commercial General Radiotele- 
phone License. Electronics home study. 
Fast, inexpensive! "Free" details. COM- 
MAND, 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 program. Learn 
General Radiotelephone License O & A's the fun 
and easy way on the Apple II, IBM and Commodore 
PC's. Specify make and model, $34.50. ACETEST 
SYSTEMS, PO 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 
operations...even 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- 
perience. Advance Rapidly! Our 40th Year! 

FREE DESCRIPTIVE LITERATURE! 

Cook's Institute of Electronics Engineering 
P.O. BOX 20345, JACKSON, MS 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, Apple, 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. 101/2 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 KURTZ, P.O. Box 291394, Davie, FL 33329. 
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FINEST 
SOLDER QUALITY 

SN 60/40 Rosin Core (RA) 
One lb. Reels 
16 swg .064 

(.048;' 
$7.95 

18 swg $8.45 
19 swg (.040) $8.95 
20 swg (.036) $9.45 
21 swg (.032) $9.95 
Vs lb. Reels 
22 swg (.028) $5.95 
24 swg (.022) $7.95 
SN 62 (2% Silver) 
Rosin Core 
21 swg (.031) $19.95 

FREE Freight On 

All Orders 

Over $25 
Under $25 add 
$2.50 per order. 
Minimum order $10. 

FREE Desolder!ng Wick 
with each pound of solder 

Check Money Order VISA 

MasterCard N r Slate nwArs aoe 

app°pate sales tax 

- Craft 
PO Box 668 R Jencno N Y 11751 

Call TOLL FREE 
800.645.4808) 

Nrs 15161 33a-2667 

PLANS AND KITS 
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...Illustrated 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 pricing to 
KERBER KLOCK KO., 36117 Hillcrest, Eastlake, 
OH 44094. 

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 oscilloscope -build for $200.00. Plans 
$5.00. MIKE McGLINCHY, 2280 California, Apt. 
#12, Mountain View, CA 94040. 

QUALITY printed circuit boards. 15 cents sq-in. 
Free drilling. Quantity discounts, INTERNATIONAL 
ENTERPRISE, 6452 Hazel Circle, Simi Valley, CA 
93063. 

CABLE -TV Converters: Jerrold, Hamlin, SB -3, 
AN -3, Mini -Code, Zenith & more. UHF converters: 
Deluxe II Sine wave kits $95.00, gated 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 
postage), or call for info. 1 (312) 637-4408. HIGGINS 
ELECTRONICS, 6014 W. Nelson, Chicago, IL 
60634. No Illinois orders accepted. 

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. For additional information, 
send S.A.S.E. to SOKOLOWSKI, P.O. Box 150, El - 
mont, NY 11003. 

TUBES - OVER 2000 TYPES! 
DISCOUNT PRICES 

Parts, supplies, and literature for 
tube type radios, inlcuding early and 
hard -to -find tubes. 
Send $1.00 for 24 page wholesale catalog. 

ANTIQUE ELECTRONIC SUPPLY 
1725 W Urr vers'ty Tempe. A izona 85281 1602) 894-9503 

EASY to build curve tracer -connects to os- 
cilloscope. Tests components in or out of circuit. 
Plans $3.00, G.J. ENTERPRISES, P.O. Box 29, 
Mukwonago, WI 53149. 

ROBOTICS- Inexpensive computer control, bare 
boards, kits, for ZX81, TS1000. BUDGET 
ROBOTICS, Box 18616, Tuscon, AZ 85731. 

TRIPLE output power supply for under $50.00. 
0-25v, 5v, 12v, all 1 Amp. Send $9.95 for complete 
instructions and P.C. board to CAS ELEC- 
TRONICS, 1559-J Amar Road, Suite 457, West 
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 
SAT/FLORIDA INFO. 2910 SE 19 Ave., Gainesville, 
FL 32601. 

SATELLITE Locator Program; IBM-PC and com- 
patibles. Aim your dish accurately, diskette, manual: 
$15.00. DMA SYSTEMS, Box 606, Londonderry 
NH 03053. 

SATELLITE systems $595.00 up. Information 
$1.00. STARLINK, INC., 1122 Park Plaza, Suite 41, 
Huntsville, AL 35801. 

AUGHT 
PACKAGED 

The Single Source A4' 
for Sockets, Alcoswitches, 

Knobs, Ribbon Cable Products, 
RDI Terminal Blocks, D -Subs, 

Edge Cards, Telecon, 
RS -232 & Co -Axial Cables, 

Gender Changers, UHF & BNC, 
Flat Cable, Accessories 

19 
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1985 Catalogs Available 
1985 Catalog features Sockets, 
Switches, Knobs, Ribbon Cable 
Products 
Data Cable Products Catalog 
features D -Subs, Edge Cards, 
Telecon, RS -232 Cables, UHF & 

aera BNC, Flat Cable, Accessories 
1985 Supplement features RDI 
Terminal Blocks 

AU6Ai 
Call these TOLL FREE numbers for 

the name of the distributor or sales rep nearest you. 

Nationwide (800) 336-3613 I In Mass. (800) 428-5700 

P.O. Box 659, 40 Perry Avenue, Attleboro, MA 02703 

Service Is Our Business No Order Too Small 

FREAp* 
NT 

CIRCLE 52 ON FREE INFORMATION CARD 

DISK DRIVE SPECIAL: Remex #RFD 480 51/4 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 MAKEA 
COMPLETE CRT TERMINAL. USE AS A COMPUTER CONSOLE. OR 
WITH A MODEM FOR USE WITH ANY OF THE PHONE -LINE COMPUTER 
SERVICES. 

FEATURES: 
* Uses a Z80A and 6845 CRT 

controleer 
s. 
for powerful video 

capabilitie 
RS232 at 16 BAUD Rates from 75 
to 19.200. 
24 x 80 standard format (60 Hz) 

* Optional formats from 24 s 80 
(50 Hz) to 64 lines o 96 characters 
(60 Hz). 
Higher density formats require up to 
3 additional 2K s 8 6116 RAMS. 
Uses N.S. INS 8250 BAUD Rate 
Gen. and USART combo IC. 

* 3 Terminal Emulation Modes which 

- _ 

i d 

- 
.. _ ,, 

M` r 
g 

-arc 

40. 

... 

- r 

1 - (p -` 
' ;l 
".5 

' 

+ - t 
r r 

---.> ' 
are Dip Switch selectable. 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 s 9 inches. 
Upper a lower case with descenders. 

9 Character Matrix. 

BLANK PCB WITH 2716 
CHAR. ROM, 2732 MON. ROM 

$4995 
SOURCE DISKETTE - ADD $10 

* 7 x 

* Requires Par. ASCII keyboard. SET OF 2 CRYSTALS - ADD $7.50 

WITH 8 IN. 
SOURCE DISK! $9995 (COMPLETE KIT, 

(CP/M COMPATIBLE) ri ZRT-80 2K VIDEO RAM) 

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 756 handling. No 
C.O.D. We accept Visa and MasterCard. Texas Res. add 5-1/8% Tax. Foreign orders 
(except Canada) add 20°i° P 8 H. Orders over $50 add 856 for Insurance. 
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ENJOY SATELLITE TV 
DO-IT-YOURSELF AND SAVE 
Electronic Know-how not required. 
Easy to build from our plans or kits. 
Lowest prices on satellite electronics. 

Send S1 for catalog or $8.95 for 
"Consumer Guide to Satellite Television. 

Mail today to: 
GFI-014, Box 9108 
Missoula, 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. 

r 
224 

GALACTIC 
pagespecial 

SATELLITE,prices, 2769Ave. A". $12.95 to 
White City, OR 97503. Free information. 

WHOLESALE prices! Top brandname satellite 
products at rockbottom prices. Send for free price 
list. VIDEOTECH, 1107 W. Division, Mt. Vernon, 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 BOLDFACE EXPANDED AD. If you 
like this format, request it. Your cost is $3.75 
per word, plus 45% for the boldface and tint 
background. 

Govt. SURPLUS 
ELECTRONIC 
EQUIPMENT 
CATALOG 
New ITEMS ... New BARGAINS! 

FREE SOPY END 

WS-85 
FOR 

LAND 
SUPPLEMENT ADDRESS: DEPT RE 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

DO-IT-YOURSELF TV REPAIR 
NEW!...Repair any TV...Easy. Anyone can do it. 
Write. RESEARCH, Rt. 3, Box 601 BR, Colville, WA 
99114 

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 sig- 
nals. Any channel 2 through 8; 14(A) through 22(1). 
(Please specify.) Send $20.00 each. Money back 
guarantee. Quantity discounts, CAN, Box 17621, 
Plantation, FL 33318. 

CABLE -TV 

BONANZA! 
ITEM PRICE 

RCA 36 CHANNEL CONVERTER (CH. 3 OUTPUT ONLY) 29.95 

LCC-58 WIRELESS CONVERTER 89.95 

JERROLD 450 WIRELESS CONVERTER (CH. 3 OUTPUT ONLY) 105.95 

SB ADD-ON UNIT 109.95 

MINICODE (N-12) 109.95 

M -35B (CH. 3 OUTPUT ONLY) 139.95 

MINICODE (N-12) VARISYNC 119.95 

MLD-1200-3 (CALL IF CH. 2 OUTPUT) 109.95 

ZENITH SSAVI CABLE READY 225.00 

INTERFERENCE FILTERS - CH. 3 29.95 

JERROLD 400/450 REMOTE CONTROLLER 29.95 

SPECIFY CHANNEL 2 or 3 OUTPUT 

Quantity Item Output 
Channel 

Price 
Each 

TOTAL 
PRICE 

Prices subject to )$3.00 
change without notice. 

of CACC oou.ir 

SUBTOTAL 
Shipping Add 

per unit 

COD & Credit 
Cards - Add 5% 

TOTAL 

Name 

Address City 

State Zip Phone Number ( ) _ 

Cashier's Check Money Order COD Visa Mastercard 

Acct # Exp. Date 

Signature 

FOR OUR RECORDS: 

DECLARATION OF AUTHORIZED USE - I, 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. 
73251/2 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 
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LIFETIME LIMITED WARRANTY 

UNLOCK THE POWER 
OF YOUR 

TIMEX OR SINCLAIR 
COMPUTER 

[We can help you realize your computer's 
,potential without spending fortune! 

Ask about our Floppy Drive Interfacº 

CALL or Write for free catalog to: 

Research Service Labs 
P O Box 19124 OKC, OK 73144 
(405) 745-9322 

Phone hrs: 9-9 M,Th 9-5 Tu,W,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, (413) 
568-3753.(Not an answering service.) A fee based 
marketing company, offices nationwide. 

FCC LICENSE TRAINING 
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. 

WRITE FOR °O 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 
through 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. 

EPROM PROGRAMMING 
HOBBYISTS: EPROM's sold with your program- 
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- 
pliers list included. $8.95. CABLE FACTS, Box 711- 
R, Pataskala, OH 43062. 

RESISTORS 1/4W&1/2W5% 3 cents. 1%metalfilms, 
precision custom wirewounds, $1.00 refundable to: 
JR INDUSTRIES, 5834-B Swancreek, Toledo, OH 
43614. 

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, lock -picking, 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, 68-12110 Street, Flushing, NY 11375. 

MICROWAVE TV ANTENNA SYSTEMS 
Freq. 2.1 to 2.7 GHz . 34 db Gain + 

COMPLETE SYSTEMS: 
(as Pictured) 

Commercial 40" 
Rod Style $99.95 

Parabolic 20" 
Dish Style $79.95 

COMPONENTS 
Down Converters 

(either style) $34.95 
Power Supplies $24.95 

(12V to 16V. DC+) 

PARTS & LABOR Data Info (Plans) $ 9.95 

CALL OR WRITE FOR 

KITS. PARTS. OR MORE 

INFORMATION 

J Shipping & Handling Add $5.00 
tl We Repair Most Types Down 

Converters & Power Supplies 

Phillip$ -Tech 
Electronics 
P O. BON 34772 
Phoenix. AZ 95067 
(602) 947-7700 

Special Quantity Pricing 
Dealers Wanted 

C IRO 
A ßT 

Central Ave. 
Westfield N.J. 07090 

(201) e. 600a 

UHF -TV PREAMP 
(As featured In Radio Electronics March/ 
May articles. 19821 
This inexpensive antenna mounted pre- 
ampcan add more than 25 dB ofgain to 
your system. Lots of satisfied customers 
and repeat orders for this high quality kit. 
which includes all component parts. PC 
BD. Case, Power Supply and Balun $34.50 
Assembled Version ..... .... ..857.50 

DISPLAv,12VDC/TIME SET SVITCNE S/DATA-a vT 

L19Y1n,Lnn,ANT/MOlETORE11£2LL nEIELIDE 
ti , EOe aumatuumE es ens ELLln LEVEL 
aeeucaTIDME 1RcwnE$ Et anom b.i eael5. 

v 
Tnenity I1neLc 2.2.._42... PROJECT LaiE S 
°Ps- MG, 

Io 
NRPER 0/1.00 

2/10. oo ON Dc 5 

BOARDS -112 MOTION DETECTOR 90ÁR05-2 EACH 7/10.00 
MOTION DETECTOR IC'S GLN2232,3/2, 20/010 
ELACM,' PLASTIC PROJECT ROO F ABOVE -1.93 
EITENSIVE CONSTRUCTION ART CI. FOR DEL, 

RÉSISTOR Á58',B0 VALUES, I/2N-3 
211109 VOLTAGE REGULATORS 10/1.00 

COILS FOR R cS FEB E4 T PROJECT, 
TONG T -1,T-2, 1112.11 L LV21.071.M, 
COMPLETE SET ° 4 COILS 9.30 
ROTAR SWITCHi5 POSITION, 3A 123VI 3/1.00 

1330- PRIME 1MOTO, 
EF9-95 TRANSISTOR 1.30 
DISC CAPS 

V 

20,1.00 
TRIM POTS -100 0 1(,21 

O ,1001,2001,3006,1... 3 93 
}41231 iT°',' R 

tale«I Sine 505191E nlielal' 1 l,2.12'M,9 
TOTS RED LED MATRIX. M, DPTA v 

01 LEn eae G130EE n1SELa1-2 3,4 -LONG PELT 

LED'SISRECIFT RED,GRN,AMRN/DATA 2.69 

BYLIlILBILE sT-390,. 1 8/BUZZER 
CONTINUITY L .TESTILEANAGENFE,DIOD1 

OM_ECTED, N/TEST LEADS. l ..3 

50,2 Eta2LEERALAtm,TS 930 IHc s ,TINY 
TTER 8/DIG RADIOCONTROL 

0PROTECTS S DOORSS 1ooD,TRUNI,CE,ETc 
N2322Á P RC LEADS 104 20/1 00 

.N; SOLD RLESS BREAo9RD 840 E PTE. ° 9.95 
N 5 ON 
u....' ..G PLATE N,BINDINGT POSTS. 

912 VOLTAGE REGULATOR 0-210 .39 

T''. REGULATOR 
CAGE REGULATOR IME, 

VOLTAGE R III.' " 

CAGE REGULATOR 1 

2.....'3.18v-e.v3 
33MÁ.. 

4164 D,NAmICR ATE CODE, P 

SL LONES1130-6 316á IDEAL FORI MPC'E C R 

, i1E0 RED LEADS-DIFFUSED LENS, P 

nr COSMETIC REJECTS. ALL 1001....13/1.00. 
.000,32.30. 

- PRIME, t1 
., NICNICON1 

4A'EE1Enaen- INC,DATD°FOR° 
PINS $MADE WHEN EACH KEY DEPRESSED... 4.93 
..00. MODULE CRYSTAL CONTROLLED. GREEN 

'2;.F 3 NOLI ICs 5/1.00 
uULTM S 13/1.00 

TRIM POos-P1MR PT10V,,,, ,3/9'-MIN/MATCR, 
100 

11 

, ,101,23 30 ,1001,2091.. a 

LM,,,,, 2/1.00 
CD400 3 

LR3801ULN2290, .93 
E6,,,x PIN 6S- 7 PIN/STRIP-305,4.00,1,000,PRECISION 

10/LOO `D 
]MOUNTING c,,,, ,RING$ 15/1.00 

ZENER DIODES- 2ov IY 0/1.00 
1.007'5 20,1.00 

¿EMIT] IV REPLACEMENT yC emoteLE1 Laud 
221-42, 221-03. 221-45. 221-48, 221-6., 
221-2., 221-87, ,,,_6. 221 10 , 221-103, 
221-106 

- 011NDUSTRT .,_,, EMENTRe.3,... 4 

REPLACEMENT O,44,C Il.,28 P .. 8.90 
ESCIITBDITa MORIZ OUTPUT,,- 1.A5 

á.32v343 coLe. BURST YSAL CRT .83 
2732 EPRM$ O 
ASFORMERS. e v 1.30 

ADJUSTABLE COIL .owoww 2.50 
AS,....LE CO .1 2.30 
22G L 22AW1W 30 1.Jo CHIP4.2 EACH 2.'03.3,I 1 

2ENERC DIODES -TI , GLASS 
PHENOUG274.° .95 

OROR MAURORAL,, 2,1.00 GEAR T MINIATURR T 

25v LTT1C ,COMPUTER GRADE. 3,1.00 
ONOLITHIC 

32/44 n 1 NNECTOR1FUP2212.44MT, 
ll 

. 

22/44 
A- 

,R8Á.225.3-21 2,1.00 
10u5ER5L60303 

]METE ,13 A . AMPEPEs, - 

543201 
ME 

iRR,,. EG 
_ ANTS -INDOOR P 

PGAL 
'ACE REGULATORS -CEO, -SAT BE I 

.. -1 ,1MAR.Eu. .nL TES RaBe 

MICRO -CONTROLLER BOARD 
(Kit/$119.50) 

Terms: MICRO -MART accepts Visa MC and telephone COD's Minimum order $10.00 Shipping - 
U S orders. $2.00 Canada and other countries $3 50 (includes ins) Shipping rate ad(usted where 
applicable NJ residents add 6% sales tax 

MICRO -MART 508 CENTRAL AVE.. WESTFIELD, NJ 07090 12011 654-6008 

124 CIRCLE 116 ON FREE INFORMATION CARD CIRCLE 270 ON FREE INFORMATION CARD 
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WE HAVE WHAT YOU NEED AT 
THE PRICES YOU WANT! 

CALL TOLL FREE 

-800-543-43 30 
ELECTRONICS(IN OH!O. 1-800-762 43151 

TEP#.MP 
DROP PROOF 
DIGITAL 
MULTIMETER 

DC input impedance 10M ohm 
Shock -mounted LCD display 
Overload protection Auto 

polarity Backed by our 2 -year 
limited warranty For more 
specifications see MCM catalog 
#9, page 124 

#72-057 
$33.80 each 

TENM4 
31/2 DIGIT LDC 
MULTIMETER 

DC input impedance 10M ohm 
Diode and HFE transistor tests 
Overload protection Auto 

polarity Backed by our 2 -year 
limited warranty For more 
specifications see MCM catalog 
#9, page 118 

#72-050 

$3 $39.80 (1-9) (10 -up) 

TEM ® 

15 MHz DUAL TRACE 
BATTERY OPERATED 
OSCILLOSCOPE 

Two High Quality 10:1 Probes 
included Backed by our 2 -year Limited 
Warranty Internal rechargeable batteries 
provide 2 hours of continuous operation 
without the need for any outside power 
source. For specifications see Supplement 
#4 of Catalog #9. 

#72-335 

TEÑMA ° 

DIGITAL 
CAPACITANCE 
METER 
IS Measures capacitors from 0.1pF 
to 1999mFd Accuracy 0.5% 
typical Fuse protected 

Checks capacitors in and out 
of circuit Backed by our 2 -year 
limited warranty For more 
specifications see MCM catalog 
#9. page 118 

#72-040 
$59.80 each 

95 
(2 -up) 

TE?#A6t 
35 MHZ DUAL TRACE 
OSCILLOSCOPE 

Two High Quality 10:1 probes included 
Backed by our 2 -year limited warranty 
For specifications see MCM catalog 

#9, page 118 

#72-330 $56900 
TENMI 
20 MHZ DUAL TRACE 
OSCILLOSCOPE 

Two High Quality 10:1 probes included 
Backed by our 2 -year limited warranty 
For specifications see MCM catalog 

#9, page 118 

#72-320 

PORT SWITCHES 

#8ty RS232 

Eliminates the need to plug and unplug cables when 
you need to uee a different printer or CRT. Enables 
you to easily access one printer from different 
computers; or access multiple printers from one 
computer with the turn of a switch. Two different 
models: 
25 pin RS232 female type: Connect up to 4 
peripherals to a single I/O port. 
36 pin Centronics type: Connect up to 2 printers or 
modems to a single port. All 36 conductors are 
switched pin for pin. 

(no mixed quarrtitles) 

¡--""'-.,..,,sri 

#83-610 "+wnrfi 
36 -pin 
Centronics typa 

We Also Have...a full line of test equipment, 
computer accessories, telephone accessories, 
speakers, teevision parts, flybacks, yokes, switches, 
fuses, lamps capacitors, resistors, cartridges, styli, 
wire, CATV equipment, and many more. Over 5,000 
items AT THE LOWEST PRICES AROUND! 

$74.80 (1-3) 

$599 
(4 -up) 

BE SURE TO CALL 

FOR YOUR FREE 
132 
PAGE 

CATALOG! 

OVER 

5,000 
ITEMS! 

$10 minimum order. $1.00 charge for orders 
Terms: under $10. 

$20 minimum charge card order. 
Orders shipped UPS C.O.D. 
Most orders shipped within 24 hours. 
Sales office open 8:30 am to 6:00 pm. Saturdays 
10:00 am to 3 pm. EST. 
For prepaid orders add $2.50 for shipping and 
handling. YlS4 Should shipping & handling charges ezceed $2.50. 
tie balance due will be sent C.O.D. 

S ed,oSeOV e 

1+acoMG 

MCM 
ELECTRONICS 
858 East Congress Park Drive 
Centerville, Ohio 45459 
513-434-0031 

SOURCE NO RE -9 
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YOUR ELECTRONIC COMPONENTS CENTER 

TOLL FREE: 1-800-343-0874 

SPRING '85 
CATALOG 

NAME 

(ADDRESS 
I CITY 

STATE 
I ZIP CODE 

MAIL COUPON TO: 

5RE USA: P.O. Box 9100 
Westborough, Maas. 01581 
CANADA: 5651 Ferner St. 

Montreal, Quebec H4P 1N1 J 
/ SERVICE - ORDERS PROCESSED IN 24 HOURS SEMICONDUCTORS PASSIVE COMPONENTS DATA BOOKS 

QUALITY - CURRENT DATE CODES LEADING MFR'S. 
CRYSTALS CHEMICALS POWER SUPPLIES HARDWARE 

TEST INSTRUMENTS BREADBOARDING SOCKETS SOLDER SAVINGS - VOLUME DISCOUNTS TOLL FREE NO. SWITCHES MICROCOMPUTERS TOOLS TRANSFORMERS KITS 
SELF SERVE - STORES ARE OPEN AT 8:00 AM WIRE A CABLE HEAT SINKS RELAYS FANS CAPACITORS 

ACT u 9 Pkgd 

058 

05500 7400 

05502 7400 

05504 7401 

05506 7402 

05508 7403 

05510 7404 

05512 7404 

05514 7405 

05516 7406 

05518 7407 

05520 7408 

05521 7409 

05522 7410 

05526 7414 

05528 7416 

05530 7417 

05532 7420 

05534 7422 

05536 7423 

05538 7425 

05540 7426 

05542 7427 

05546 7430 

05548 7432 

05550 7438 

05552 7039 

05554 7440 

05556 7442 

05562 7445 

05564 7446 

05566 7447 

05568 7447 

05570 7448 

05572 7450 

05574 7451 

05578 7454 

05586 7473 1 

05888 7474 

5590 7474 

05592 7475 

05594 7476 

05602 7485 

05604 7486 

05606 7489 

05608 7490 

05610 7490 

05612 7491 

05614 7492 

05616 7493 

05618 7493 

05622 7495 

05624 7496 

05626 7497 

05628 74100 

ACT n 

05502 
05504 
05506 
05508 
05509 
05510 
05512 
05535 
05540 
05513 
05514 
05515 
05516 
05517 
05519 
05545 
05578 
05050 
05520 
05521 
05555 
05580 
05522 
05524 
05565 
05570 
05575 
05025 
05527 
05530 
05526 
05532 

eS28 

74S 
74500 
74502 
74504 
74508 
74510 
74520 
74S32 

74538 
74551 
74564 
74574 

74585 

74586 
745109 
745112 
74S124 
745138 
745157 
745158 
745163 
745169 
740174 

745175 

740788 
745189 

740201 
740225 
740240 
740244 
745280 
745373 
745374 
745387 

7400 
P,c 
Pnce 

110 

1 80 

1 10 

110 

1 10 

110 

1.85 

1 10 

100 

1 00 

I 10 

1 10 

1 10 

100 

100 
00 

110 
20 

1 20 

1 10 

I 10 

110 

100 
1 10 

100 
1.30 

1 35 

1 10 

90 

00 
1 00 

415 
00 

110 

1 10 

1 10 

410 

1 00 

2.50 

100 
1 40 

80 

1.00 

2 39 

100 

250 

140 

1 29 

1 29 

215 

110 
130 

260 

1 65 

Pkg'e Pkg. 
015 Pnce 

51.00 
1.00 
1.00 
1.00 
1.50 
1.00 
1.10 
1.00 
1.00 
1.50 
1.10 
1.75 
1.35 
1.50 
1.39 
2.49 
1.25 
1.15 
1,15 
2.69 
3.89 
125 
125 
150 
3.69 
4.99 
4.99 
2.25 
225 
1.59 
2.25 
2.25 
2.00 

ACT/ 

05630 

05632 

05634 

05636 

05638 

05640 

05642 

05644 

05646 

06648 

05650 

05652 

05654 

05656 

05658 

05660 

05662 

05664 

05666 

05668 

05670 

05672 

05674 

05676 

05678 

05880 
05682 

05666 

05688 

05690 

05692 

05694 

05696 

05698 

05700 

05702 

05704 

05706 

05708 

05710 

05712 

05714 

05718 

05720 

05722 

05724 

05726 

05728 

05730 

05732 

05734 
05736 
05738 

05740 

05742 

05744 

05746 

05748 

05750 

05752 

05756 

05758 

05760 

05762 

05764 

05766 

05768 

ACT e 

05F01 

05F03 
05F05 

05107 
05F09 
05F10 
05111 

05115 

05F16 

05F17 

05119 

05720 
05122 
05124 
05F26 
05F28 
05130 
05F32 

05134 
05136 

74104 

74105 

74107 

74109 

74116 

74121 

74122 

74123 

74123 1 

74125 

74126 

74132 

74136 

74141 

74142 

74143 

74144 

74145 

74147 

74148 

74150 

74151 

74153 

74154 

74155 

74156 

74157 

74160 

74161 

74162 

74163 

74164 

74165 

74166 

74167 

74170 

74172 

74173 

74174 

74175 

74176 

74177 

74179 

74181 

74182 

74184 

74185 

74190 

74192 

74193 

74194 

74195 

74196 

74197 

74198 

74199 

74221 

74251 

74276 

74279 

74283 

74285 

74365 

74386 

74367 

74368 

74390 

74393 

74F00 
74F02 
74F04 
74F08 
7410 
74111 

74120 
74132 
74164 
74F74 
74186 

741109 
74F112 
741113 
741114 
747138 
741139 

741148 

747151 

741153 

Oly 

Pkg 

Pnce 

00 

00 

00 
00 
45 

00 

25 

00 

W 
25 

25 

30 

20 

20 

75 

60 

00 

90 

65 

10 

60 

20 

20 

35 

10 

40 

20 

55 

50 

50 

65 

25 

20 

00 
00 
10 

74 

30 

00 

30 

40 

00 

36 

36 

90 
45 

45 

90 

w 
00 

00 

50 

50 

90 

00 

50 

50 
30 

m 
30 

50 

50 

ACT. 

05770 

05772 

05774 

05776 

05778 

05780 

05782 

05784 

05786 

05788 

05790 

05792 

05794 

05796 

05798 

05800 

05802 

05804 

05806 

05608 

05810 

05812 

05814 

05816 

05818 

05820 

05822 

05826 

05628 

05830 
05832 

05834 
05836 
05838 

05840 

05842 

05844 

05846 

05848 

05850 
05852 

05854 

05856 
05858 
05860 
05862 

05864 

05866 

05868 

05870 

05872 

05874 
05876 

05876 

05880 
05882 

05884 

05886 

05888 

05690 

05892 

05894 

05696 

05898 

05900 

05901 

05902 

05903 

05904 

05905 

05906 

05907 

741500 

741500 

741501 

74L502 

741503 

741504 

741604 

741505 

741508 

741608 

741509 

741510 

741510 

741511 

741512 

741513 

741514 

74L515 

741520 

741521 

741522 

741526 

741527 

741528 

741530 

741532 

741533 

74L037 

741538 

741540 

741542 

741647 

741548 

741549 

741551 

741554 

741655 

741573 

741574 

741575 

741576 

74L578 

741583 

741585 

741586 

741586 

741590 

741592 

741593 

741595 

741596 

7415107 

7415107 

7416109 

7415112 

7416113 

7415114 

7415122 

7415123 

7415121 

7415125 

7415126 

7415132 

7415132 

7415133 

7415136 

7415138 

7415138 

7415139 

7415139 

7415148 

7415151 

74LS 
Pkgd Pkg 

cg, Pare 

5120 
275 
120 
1 20 

1.20 

1.20 

285 
20 

120 

2 85 
1 20 

20 

2 85 

1 20 

1.00 
1.00 
1.05 

1 05 

1 20 

1.20 

100 
100 
1 20 

1 00 
1 20 
1 20 

00 
1.10 

110 
1.00 

1.30 

1.40 

60 
130 
1.20 

1 10 

1 00 
1.15 

1.10 
110 
1 10 

1 50 
1 10 

180 

1 30 

1 30 

1 30 
105 
110 
1.30 

1.90 

1 20 

1.20 

1 10 

1 10 

105 

30 
3.10 

1.20 

120 
1 20 

285 
1.00 

1 10 

1 00 

235 
1 00 

235 
1.50 

100 

ACT a 

05908 

05909 

05911 

05912 

05913 

05914 

05915 

05916 

05917 

05918 

05919 

05920 

05921 

05922 

05923 

05924 

05925 

65926 

05927 

05928 

05929 

05930 

05931 

05932 

05933 

05934 

05935 

05936 

05937 

05938 

05939 

05940 

05941 

05942 

05943 

05944 

05945 

05946 

05947 

05948 

05949 

05950 

05951 

05952 

05953 

05954 

05955 

05956 

05957 

05958 

05959 

05960 

05961 

05962 

05963 

05964 

05965 

05966 

05967 

05968 

05969 

05970 

05971 

05972 

05973 

05974 

05975 

05976 

05977 

05978 

05979 

05980 

05981 

74F SERIES As* 
g d Pkg 

ry Pnce 

51.00 
1.00 
1.00 
1.00 
1.00 
1,50 
1.00 
1.20 
1.50 

1.10 

1.40 
1.40 
1.25 
1.25 
1.25 

1.25 

1.25 

1.35 

1 25 

1 25 

ACT A 

0 138 
05F40 
05F42 
014.4 
0 F46 

0 F48 

0 F50 

0 F52 

05F54 

0 F56 

0 F58 

05160 
05F62 
05F64 
05166 
0 F68 

05F70 

05E72 

05174 

05E76 

74F157 
741158 
741160 
741164 
74174 
741175 
741181 
741182 
741189 
741190 
70191 
741192 
741193 
74F219 
741240 
741241 
741244 
745245 

747251 

745253 

P 

01Y 

Pkg 

Pnce 

1.25 
1.25 

299 
1.95 

195 

2.55 

3.85 

1.95 

4.85 

3.00 
300 
350 
3.50 
4.65 

2.20 
2.20 
2.20 
4.75 
1,25 
1.25 

ACT 

05F7B 
05180 
05181 
05F82 
05F83 

05F84 
05185 

05186 
05187 
05F88 
05189 
05190 
05191 
05192 
05193 
05194 
05195 
05196 
05F97 
05F98 

05E99 

Partial listing only Call us for your complete requirements 

ORDERING INFORMATION 
Use only the 5 digit ACT w when 
ordering. Some packages contain 
mulliples other than one. Please note 
Mal These mulOples will not be broken. 

91.111íy Is On (I) gnat 
elgnwhe /ieu«N. 
Mur mum Order $70.00 
Plus $375 Postage 6 Handling 

MAIL ORDERS 

U.S. 
P 9 Bo. 9100 

r,w9e Masz 0,581 

161713660500 
IOU. FREE 0440-3456174 

CANADA 

Moel 

ie'e, SI 

0ee6n 
H4P INI 
15141 nl 71IM41 

TOLL MEE B -]6161N 

7415151 

7415153 

7415155 

741/5156 

7415757 

7415158 

7415160 

7416161 

7415162 

7/L6163 

7415164 

7415165 

7415166 

7415169 

7415170 

7415173 

7415174 

7415174 

7415175 

7415181 

7415190 

7415191 

7415192 

7415193 

7415194 

7415195 

7415197 

7415221 

7415240 

741.5240 

7465241 

7416241 

7415242 

7415243 

7415244 

7415244 

7415245 

7415245 

7415247 

74L5248 

7415249 

7415251 

7415253 

7416257 

7415258 

7415259 

7415266 

7415273 

7415279 

7415283 

7415290 

7415293 

741.5298 

7415323 
7415352 

7415353 
7415365 

7415366 

7415367 

7415367 
7415366 

7415373 
7415373 

7415374 

7415375 
7415386 
7415390 

7415393 

7416399 

7415624 

7016629 

7415640 

7415670 

741257 
741258 
747280 
741283 
741350 
741352 
74F353 
741373 
741374 
74F378 
741379 
741381 
741382 
741384 
741385 
741398 
741399 
74F521 
741533 
741534 
741548 

Pkg d Pkg 

01y 

Pkg 
Oty 

Price 

235 
1 00 

1.30 

1 15 

1 35 

1 90 

1 30 

1 30 

1 30 

I 30 

1 30 

100 
1 35 

W 
1 30 

1 05 

1 15 

2.70 

1.15 

1 75 

145 

1 45 

115 
145 
1.00 
1 00 

1 40 

1.69 

95 4 
425 
1.59 

1 59 

95 

450 
1 10 

525 
140 

90 

90 

69 

00 
lo 
10 

00 

00 
00 
15 

15 

20 

ao 
50 

99 

40 

40 

29 

29 

60 
29 

00 
75 

00 
29 
00 
85 

50 

95 

25 

29 

44 

44 

Pkg 

Pnce 

1.25 

1 25 
1.45 

2.60 

2.69 

1.20 
1.20 
2.95 
2.95 
1.80 

1.70 
3.85 
4.15 
9.50 
8.60 

3.20 
1.75 
260 
320 
3 20 

4 25, 

CONVENIENT SELF SERVE ELECTRONIC STORES LOCATED AT: 

U.S. 

WESTBORODUGH Mass 

61, 166 9664 

BELLEVUE No 
131,1 feet. way 
P06166, 8191 

MONTREAL 

514, 731 7441 

OTTAWA 
1023 Mnyak Rd 
16131726 7900 

TORONTO 
14 Carlton Sc 

.16197] 7692 

CANADA 
OOWNSVIEW VANCOUVER 
636 Pe,C. 
14161630 0400 
CALGARY 
3120 213 4 HE 
AR 235533 00 
EDMONTON 
5312 Calgary OM 
4031 438-5888 

STORES 

OPEN 
FROM 

8:00 A.M. 

THIS IS AN EXPANDED -TYPE AD WITH A 
TINT SCREEN. See how it jumps out on the 
page. To order your ad in this format calcu- 
late the cost at $3.75 per word for the ex- 
panded -type and add 25% for the tint 
background. 

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. 

TI -99/4A software/hardware bargains. Hard -to -find 
items. Huge selection. Fast service. Free catalog. 
DYNA, Box 690, Hicksville, NY 11801. 

TUBES, new, unused. Send self-addressed, stamp- 
ed envelope for list. FALA ELECTRONICS, Box 
1376-2, Milwaukee, WI 53201. 

FREE Automotive Security Catalog. Largest se- 
lection available. Do-it-yourself pagers, alarms, 
hood/locks, glass dectectors. Allow 4 weeks for de- 
livery, or for rush send $1.00. AUTOMOTIVE SE- 
CURITY EQUIPMENT COMPANY, Dept. 1, P.O. 
Box 382, Plainview, NY 11803. 

INDIVIDUAL photofact folders. No. 1 to no. 1400, 
$3.00 postpaid. LBT, 414 Chestnut Lane, East 
Meadow, NY 11554. 

DESCRAMBLERS for downconverters. High gain. 
Send $2.00. RB ELECTRONICS, P.O. Box 643, 
Kalamazoo, MI 49005. 

TOKO coil set (four) $8.00. BFQ85 substitute 
transistor $2.00. JIM RHODES, INC., 1025 Ran - 
some Lane, Kingsport, TN 37660. 

TOKO coils and printed circuits. Quantity dis- 
counts. JIM RHODES, INC., 1025 Ransome Lane, 
Kingsport, TN 37660. 

ELECTRONICS catalog. Over 4,500 items. Parts & 
components. Everything needed by the hobbyist or 
technician. $2.00 postage & handling (States only), 
refundable with first $15.00 order. T & M ELEC- 
TRONICS, Dept. R, 472 East Main Street, 
Patchogue, NY 11772, (516) 289-2520. 

CORDLESS -phone interference? We've got the an- 
swer. Have a radar speeding ticket? We can help. 
Home phone extension in your car. You can have it. 
50 page color catalog airmailed $3.00. DBE, P.O. 
Drawer G, Waikiki, HI 96815, MC/VISA orders (808) 
395-7458. 

CABLE -TV converters, police radar detectors, and 
scanners. Send $1.00 for catalog. GREAT LAKES 
COMM.,INC., 1717 4 Mile Rd. N.E., Grand Rapids, 
MI 49505. 

TRANS -AM ELECTRONICS. Special this month: 
Keytronic Keyboard $19.95. Power supply plus and 
minus 12-15 volt 3 amp $29.95. 2 Digit Display with 
driver $2.95. Visa and M/C. 383 Canal, NYC, NY 
10013, (212) 226-3893. 

WANTED:, Cash for old tubes, speakers, ampli- 
fiers. Western Electric, RCA, Cunningham, McIn- 
tosh, Marantz, Quad, Tannoy, JBL, Altec, Dynaco, 
Leak, (713) 728-4343. MAURY, 11122 Atwell, 
Houston, TX 77096. 

DISCOUNT components-unusal items. Free flyer. 
ELECTRONIX LTD., 3214 South Norton, Sioux 
Falls, SD 57105. 

POLICE descramblers for scanners, telephone de- 
vices, etc. Free catalog. KRYSTAL KITS, Box 445, 
Bentonville, AR 72712. 

VIDEO Hook -Up Diagram Manual -shows how to 
hook-up TV, VCR, satellite, stereos, multi -sets. 
$6.00. NORTHSTAR VIDEO SERVICES, Dept. R, 
P.O. Box 1992, Hollywood, FL 33020. 

UHF descrambter, gated and sinewave. Lowest 
price semikit. Free information. VISTA, 717 Front 
St., Lisle, IL 60532. 

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. 
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ftadue Ihaek Part: Plaee 
The Store for Builders. Over 1000 Items in Stock! 

Power Transformers 
120 VAC Primaries 

Type Volts Current Cat. No. Each 

Miniature 6.3 300 mA 273-1384 2.59 
Miniature 12.6 300 mA 273-1385 2.79 
Miniature 25.2 300 mA 273-1386 3.49 
Miniature 12.6 CT 450 mA 273-1365 3.59 
Miniature 25.2 CT 450 mA 273-1366 3.99 

Standard 6.3 1.2 A 273-1351 3.99 
Standard 12.6 CT 1.2 A 273-1352 4.99 
Standard 25.2 1.2 A 273-1353 5.99 
Heavy -Duty 12.6 CT 3.0 A 273-1511 5.99 
Heavy -Duty 25.2 CT 2.0 A 273-1512 6.29 
Heavy -Duty 18.0 CT 2.0 A 273-1515 6.99 

CT = Center Tap 

1/4 -Watt, 5% Resistors 
Pkg. of 5 39e 

Ohms Cat. No. 

10 271-1301 
100 271-1311 
150 271-1312 
220 271-1313 
270 271-1314 
330 271-1315 
470 271-1317 

1k 271-1321 

1.8k 271-1324 
2.2k 271-1325 
3.3k 271-1328 
4.7k 271-1330 
6.8k 271-1333 

Ohms Cat. No. 
10k 271-1335 
15k 271-1337 
22k 271-1339 
27k 271-1340 
33k 271-1341 
47k 271-1342 
68k 271-1345 

100k 271-1347 
220k 271-1350 
470k 271-1354 

1 meg 271-1356 
10 meg 271-1365 

Replacement 
Transistors 

Type Cat. No. Each 

2N1305 PNP 276-2007 1.19 
MPS2222A NPN 276-2009 .79 
PN2484 NPN 276-2010 .89 
MPS3904 NPN 276-2016 .69 
TIP31 NPN 276-2017 .99 

TIP3055 NPN 276-2020 1.59 
MPS2907 PNP 276-2023 .79 
MJE34 PNP 276-2027 1.49 
2N3053 NPN 276-2030 .99 
MPS3638 PNP 276-2032 .79 

TIP120 NPN 276-2068 1.29 
2N3055 NPN 276-2041 1.99 
MJ2955 PNP 276-2043 2.19 
2N4401 NPN 276-2058 .59 
MPSA42 NPN 276-2061 .69 

2N3819 N-FET 276-2035 .99 
MPF102 N-FET 276-2062 .99 
IRF511 V-FET 276-2072 2.59 
IRFD1Z3 V-FET 276-2073 1.49 
2SC1308 NPN 276-2055 7.95 

IIII4000 -Series 
CMOS ICs lieeff With Pin -Out and Specs 

Type Cat. No. Each 
4001 276-2401 .99 
4011 276-2411 .99 
4013 276-2413 1.19 
4017 276-2417 1.49 
4049 276-2449 1.19 
4066 276-2466 1.19 

TTL Digital ICs 
With Pin -Out and Specs 

Type Cat. No. Each 
7400 276-1801 .89 
7404 276-1802 99 
7408 276-1822 1.29 
7447 276-1805 1.59 
7490 276-1808 1.09 

Axial -Lead Electrolytic 
Capacitors 

Factory -Fresh 
Highest Quality 

pF WVDC Cat. No. Each 

4.7 35 272-1012 .49 
10 35 272-1013 .59 
22 35 272-1014 .69 
47 35 272-1015 .69 

100 35 272-1016 .79 
220 35 272-1017 .89 
470 35 272-1018 .99 

1000 35 272-1019 1.59 
2200 35 272-1020 2.49 
4700 35 272-1022 3.59 

Semiconductor 
Reference Guide 

349 
1985 Edition. Exclusive 
substitution section lists 
over 80,000 semiconduc- 
tor types and their low- 
cost Radio Shack 
equivalents. Plus data on Archer® ICs, SCRs, 
LEDs diodes and more. Over 200 pages. 
276-4008 3 49 

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 
Contacts Rated 549 
10 Amps at 
125 VAC Each 

DPDT. For plug-in use or solder 
ing. Size: 15/8 x 1 x 3/4 

Coil Cat. No. 
12 VDC, 160 -Ohm 275-218 

120 VAC, 4500 -Ohm 275-217 

Socket for Above. 275-220... 1.49 

VisiCalc for Your TRS-80 

NEW! 995 

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- 
tions. 249 pages. 62-2315 9 95 

Mimic N N 

Operational Amplifiers 
Type Cat. No. Each 

741 (Single) 
MC1458 (Dual) 
LM324 (Quad)276-1711 
TL082 (Dual 

276-007 
276-038 

276-1715 

.89 

.99 
1.29 
1.89 

LM339 (Quad) 
TLC271 (Single) 
TLC272 (Dual)276-1749 
TLC274 (Quad 

276-1712 
276-1748 

276-1750 

1.49 
1.59 
2.19 
2.99 

SP0256-AL2 Voice Syn- 
thesizer IC. Uses a program 
stored in its built-in 16K 
ROM to synthesize natural 
sounding speech. Easy to in- 
terface with most comput- 
ers. 28 -pin DIP with detailed data. Requires external 
components, not incl. 276-1784 12.95 

16K Dynamic RAM 8 -Pack 

SPECIAL PURCHASE! 

Pkg. of 8 795 

4116. Highest quality and factory -fresh. 250 ns 
access. Why gamble with (and wait for) mail- 
order RAMs? Upgrade your computer now at 
huge savings! 276-2503 8/7.95 

SPECIAL PURCHASE! 
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 only 
Keyboard 295 
With Schematic 
Made for TI 99/4 computer. Very high quality 
unencoded QWERTY board has 48 full -stroke 
keys, 15 -pin connector. Hurry! 
#277-1017 2 95 

Fold -Up Autoranging LCD 
Multimeter 

7995 

Our Best! 
The DVM 

That "Thinks" 

You choose the function and it selects the 
correct range and polarity for you. Features 
a jumbo 11/1e" display. "Beep" continuity 
function and diode/semiconductor junction 
test. Handy pushbutton ohms zero adjust. 
Automatic power -off conserves batteries. 
With leads, manual. Batteries extra. 
22-193 79.95/ 

Over 1000 items in stock: Binding posts, Books, Breadboards, Buzzers, Capacitors, Chokes, Clips, 
Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, Plugs, Rectifi- 
ers, Relays, Resistors, Switches, Tools. Transformers, Transistors, Wire, Zener Diodes, and more! 

Radie !lhaclt 
A DIVISION OF TANDY CORPORATION 

Paces apply at participating Radio Shack stores and dealers 
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Dopy 
COMPUTER 

PRODUCTS, 

Inc. 

APPLE ACCESSORIES 
80 Column Apple I1+ ... 149.95 
80 Column Apple LIE ... 129.95 
Z80 Apple II+ 89.00 
Z80 Apple LIE 89.00 
18K Card 39.95 
Cooling Fan 38.95 
Power Supply 74.95 
Joystick 29.95 
RF Modulator 13.95 
Disk Drive 199.00 
Controller Card 59.95 
Paddles 7.95 

Reg. Power Supply 
Model 4A/PS (99/4) 

3 DC Outputs: 
12V @ .4A, +5V @ 1.1A 

-5V @ .2A Highly Filtered 

6.95 

MEMORY 
EXPANSION KIT 

4164 15Ons 
9 for $29.97 

ORDER TOLL FREE 

(800) 
538-8800 
(CALIFORNIA RESIDENTS) 

(800) 
848-8008 

VISA 

Telex: 756440 
VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd 
Santa Clara. CA 95050 

(408)988.0697 

CB MODIFICATIONS 
Increase channels, range privacy! We specialize 
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 

CABLE CONVERTERS & DESCRAMBLERS 
HAMLIN OAK JERROLD 

SCIENTIFIC SYLVANIA ZENITH 
ALL TYPES OF CABLE TV EQUIPMENT 

MICROWAVE ANTENNAS Er ACCESSORIES - FREE ILLUSTRATED BROCHURE - 
<We 

- CALL OR WRITE -.. 

H.M.R. SALES 
221 E. CAMELBACK a I 

PHOENIX. AZ 85012 
(802)993.0398 

TUBES $2.49. Large inventory including rare types. 
S.A.S.E. brings lists. ADNF, 66907 Mile, S. Lyon, MI 
48178. 

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 90016. 

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. 

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, latest theory, schemat- 
ics, instructions, suppliers. Send $8.95 to 
CABLETRONICS, Box 30502R, Bethesda, MD 
20814. 

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 + 
postage & 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 II/Braid/Duobond Plus. Normally 
available in 1000 ft. rolls only. Three incredible 
shields. Foil over foam core gives 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 1/2 " crimp ring, 
(with purchase of cable only). 10 for $3.00, 50 for 
$9.00, 100 for $15.00, check or money order. 
Postpaid. (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. 
REDCOAT 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 
CHRISTIANSON INC., 120 Oser Ave., Hauppauge, 
NY 11788. 

CANADIANS. Pay -TV and Satellite Descrambling 
Manual. Technical. Covers all areas. Complete with 
schematics and sources. 54 pages $11.95. SHO- 
JIK1 ELECTRONICS CORP. 1327 Niagara St., 
Niagara Falls, NY 14303. COD's call (716) 282-1001. 

THE BEST PLACE to BUY, SELL or 
TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 
BOX 11I I -E PLACENTIA, CA 92670 

(714) 632-7721 
loin Thousands of Readers Nationwide 

Every Month 
ONE YEAR U.S. SUBSCRIPTIONS 

SI0.00- 3rd Gan 515.00 In CI. 

41111, $35.00 - Lifetime 3rd Clan 

ÑVTS 9 VOLTS 

SOFTWARE 
SCANNERS OPTICS 

TEST EQUIPMENT 
MICROWAVE 

AUDIO VISUAL 
NEW PRODUCTS 

` ANTIQE ELEC TRS 
PINICATIONf 

PLANS SERVICES 

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, IA 51430. 

CIRCUIT boards; best rates, prototype -production. 
RYLE ENG., 15466 Los Gatos Blvd. No. 109-191, 
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 origi- 
nally sold for $599.00 now $169.00 delivered, IBM- 
PC and Apple III 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. Bright red stating warning alarm 
system electronically protected. 5(five) for $3.00, 
HIGH TECH INSTALLATIONS, 442 Adams Street, 
Freeland, PA 18224. 

Don't 
let 

your 
lungs 
go to 
pot. 

t® 

AMERICAN 
LUNG 
ASSOCIATION 
The Christmas Seal People© 

Space contributed by the publisher as a public service 
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING! 
TRANSFORMERS 

120 volt 
primaries 

5.6 VOLTS @ 750 MA 
6 VOLTS @ 150 MA 
12 VCT @200 MA 

18 V. @650 MA 
18 VOLTS @1 AMP 
24 VOLTS @ 250 MA 
24 VCT @1 AMP 

$3.00 
$1.25 
$2.00 

$3.50 
$4.50 
$2.50 
$4.50 

WALL 
TRANSFORMER 

ALL ARE 115 VAC 
PLUG IN 

4 VDC @70 MA 

9 VAC @1 AMP 

12.5 VAC @ 255 MA 

17 VAC @500 MA 

24 VAC @ 250 MA 

$2.00 

$3.00 

$2.50 

$4.00 

$3.00 

SPRING LEVER 
TERMINALS 

1V 0 COLOR 
ODED 

TERMINALS ® 
ON A STURDY ° 
2 3/4" 3 3/4" 
BAKELITE PLATE ° 
GREAT FOR SPEAKER ENCLOSURES 
OR POWER SUPPLIES. 

$1.00 EACH 10 FOR 5900 

LINE CORDS 

TWO WIRE 
6 18ga TWO WIRE 

3 FOR $1.00 

THREE WIRE 
8 FOOT 18ga THREE WIRE 

$2.00 EACH 

MULTI -SWITCHES 

3 STATION 
NON -INTERLOCKING 

3 - 2PDT SWITCHES. 
EACH OPERATES 
INDEPENDENTLY. rot. 

.. 

13/4" BETWEEN 
MOUNTING CENTERS. 

$1.75 EACH 

5 STATION 
INTERLOCKING 

MADE BY ALPS. 
3-2PDT AND 
2 6PDT 
SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY 

31/4" BETWEEN 
MOUNTING CENTERS. 

S2.50 EACH 

jA 
11 

5 STATION 
NON -INTERLOCKING 
SAME AS ABOVE, EXCEPT 
EACH SWITCH OPERATES 

INDEPENDENTLY. 
$2.50 EACH 

TI SWITCHING POWER SUPPLY 
II n 1053214-2 
COMPACT, WELL -REGULATED SWITCHING 
POWER SUPPLY DESIGNED TO POWER TEXAS 

4e 
1 

it-c%R s INSTRUMENTS COMPUTER 

.1-12VDC AT 350MA 
INPUT: 14VAC-25. VAC AT lA 

- 5VDC AT 200MA r'.' 

SIZE: 414" x 44." x 14" $5.00 EACH 

MIKE CONNECTOR 

{ 

5 CONDUCTOR IN -LINE PLUG 
AND CHASSIS MOUNT JACK. 
TWIST LOCK STYLE, SAME AS 
SWITCHCRAFT 12CL5M. 
$2.50 PER SET 

METER 
0 - 15 V.D.C. 

THIS 2-1/4" 
SQUARE METER 
MEASURES 
0-15 VDC 

$4.50 EACH 

SUB -MINIATURE 
D TYPE 

CONNECTOR 

SOLDER TYPE SUB -MINIATURE 
CONNECTORS USED FOR 
COMPUTER HOOK UPS. 

DB -15 PLUG $2.75 
DB -15 SOCKET $4.00 
DB-15H00D $1.50 
DB -25 PLUG $2.75 
DB -25 SOCKET $3.50 
DB -25 HOOD $1.25 

"PARALLEL" 
PRINTER 

CONNECTOR 
SOLDER STYLE 
36 PIN MALE 
USED ON 
"PARALLEL" 
DATA CABLES 

$5.50 EACH 

I.D.C. MALE 
>APE AS ABOVE. 

$5.00 EACH 

FREE! `4.- SEND FOR 

13.8 VOLT REGULATED 
POWER SUPPLY 

THESE ARE SOLID STATE FULLY REGULATED 
13.8 VDC POWER SUPPLIES. ALL FEATURE 
100% SOLID STATE CONSTRUCTION, FUSE 
PROTECTION, L.E.D. POWER INDICATOR. 

2 AMP CONSTANT, 4 AMP SURGE. 

UL LISTED $18.00 EACH 

DC CONVERTER 

DESIGNED TO PROVIDE A 
STEADY -_5 VDC@ 240 MA 
FROM A BATTERY SUPPLY 
OF 3.5 TO 6.25 V. 

21/16"X11/16"X $1.50 
1 11/16" HIGH. EACH 

TRANSISTORS 
2N706 
2N2222A 
PN2222 
2N2904 
2N2905 
2N2907 

4 FOR $1.00 
3 FOR $1.00 
4 FOR $1.00 
3 FOR $1.00 
3 FOR $1.00 
3 FOR $1.00 

1N4148 
SPECIAL 

.45" SPACING P.C. LEADS 
1000 FOR $10.00 

10,000 FOR $$85.00 

KEY ASSEMBLY 
5 KEY 

£. le 
r 

$1.00 
EACH 

CONTAINS 5 SINGLE -POLE 
NORMALLY OPEN SWITCHES. 

MEASURES 3 3/4" LONG 
6 KEY 

ES $1.25 
EACH 

1 

CONTAINS 8 SINGLE -POLE 
NORMALLY OPEN SWITCHES. 

MEASURES 4 1/4" LONG 

POWER SUPPLY W/PRE-AMP 
THIS SUPPLY WAS USED TO POWER 

AN 8 TRACK/CASSETTE UNIT. IT 

WILL SUPPLY APPROX. 18 VDC AND 
INCLUDES A SMALL PRE -AMP TO 
BOOST SIGNAL LEVEL. 
RCA PLUGS FOR LINE IN/OUT. 

TOLL FREE ORDERS ONLY 
1-800-826-5432 
(ORDER ONLY) 
(IN CALIFORNIA: 1-800-258-6666) 

ALASKA, HAWAII, 
OR INFORMATION 
12131380-8000 

$4.50 EACH 

RELAYS 

WILL 
PRESS 
FIT ON 
STANDARD 

RIBBON CABLE. 

NE 
1985 

SOLID STATE RELAY 
HEINEMANN ELECTRIC 
#101-58-140-5 AMP 
CONTROL: 3-32VDC 
LOAD: 140VAC 5 AMPS 
SIZE 2-X 1" X $" HIGH 

$5.00 EACH 10 FOR $45.00 

of(lLlfl 

MINIATURE 
6 VDC RELAY 

SUPER SMALL 
SPDT RELAY: 
GOLD COBALT 
CONTACTS. 

RATED 1 AMP AT 30 VDC. 
HIGHLY SENSITIVE, TTL 
DIRECT DRIVE POSSIBLE, 
OPERATES FROM 4.3 TO 
6 V, COIL RES. 220 OHM. 

1 3/16- e 13/32" 7/16" 
AROMAT # RSD-6V 

$1.50 EACH 10 FOR $13.50 

13 VDC RELAY 
CONTACT: S.P.N.0 

IMIr 10 AMP @120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT.. 

COIL, 13 VDC 650 OHMS 
SPECIAL PRICE $1.00 EACH 

4 PDT RELAY 
14 pin style 
3 amp contacts 
24 volt d.c. or 
120 volt a.C. C01I 

Used but fully tested 
$1.70 EACH 
specify cod voltage 
LARGE QUANTITIES AVAILABLE 

SOCKETS FOR RELAY 50e each 

, 

ryl7i 

7 CONDUCTOR 
RIBBON CABLE 

SPECTRA -STRIP RED MARKER 
STRIP. 28 GA STRANDED WIRE 
$5.00 PER ROLL (100 FT.) 

2K 10 TURN 
MULTI -TURN POT 

SPECTROL 
#MOD 534-7161 

$5.00 EACH 

ROTARY SWITCH 
1 POLE 

6 POSITION 

11/4" DIA % 1'/2' HIGH 

751 EACH 
10 for $6.00 

PUSHBUTTON 
POWER SWITCH 

DOUBLE POLE POWER SWITCH 
PUSH -ON, PUSH -OFF. 
$1.00 EACH 

SWITCHES 
MINI -PUSH BUTTON 
S.P.S.T. MOMENTARY 
NORMALLY OPEN 
1/4" BUSHING 

354 EACH 
10 FOR $325 

100 FOR $30.00 

SPECIFY COLOR: 

RED, BLACK, WHITE, 

YELLOW. 

REVERBERATION UNIT 
o - o 5 --.- 

$7.50 EACH 

ACCUTRONICS COIL SPRING TYPE UNITS. USED IN 
ELECTRONIC ORGANS TO PROVIDE ACOUSTIC DELAY 
SOUND EFFECTS. INPUT IMPEDANCE 8 OHMS, OUTPUT 
IMPEDANCE 2250 OHMS. 4 /, e 165... l i.. 

SOUND AND VIDEO MODULATOR 
> FOR T.I. COMPUTER 

T.I. # UM1381-1. DESIGNED FOR USE 
WITH T.I. COMPUTERS. CAN 8E USED WITH 
VIDEO SOURCES. BUILT-IN A/B SWITCH. 
CHANNEL 3 OR 4 SELECTION SWITCH. 
OPERATES ON 12 VDC. HOOK UP DIAGRAM 
INCLUDED. 

$10.00 EACH 

48 KEY ASSEMBLY FOR 
T"I. COMPUTER 

EDGE 
CONNECTORS 

nnrnr 
ALL ARE .156" SPACING 

10 PIN EDGE 
CONNECTOR 

TRW u50-10 A 20 $2.00 EACH 

22/44 TIN 
P C STYLE'. NO MOUNTING EARS 

$1.50 EACH 10 FOR $14.00 

22/44 GOLD 
PC. STYLE $2.00 EACH 

10 FOR $18.00 

28/56 GOLD 
28/56 GOLD PLATED CONTACTS 
156 CONTACT SPACING. 

$2.50 EACH 10 FOR $22.00 

NEW TEXAS INSTRUMENTS 
KEYBOARD. UNENCODED. 
48 S.P.S.T. MECHANICAL 
SWITCHES TERMINATES 
TO 15 PIN CONNECTOR. 
SOLID METAL FRAME 4"X 9" 

$6.50 EACH 2 FOR $11.00 

120V INDICATOR 

NEON INDICATOR. RATED 
120 V 1/3 W. MOUNTS IN 
5/16" HOLE...RED LENS. 

751 EACH 
10 FOR $7.00 
100 FOR $65 00 

12VDC@ 1.2 AMP HOUR 

4" X 1 13/16" X 2 1/8" 

$15.00 EACH 

48 PAGE CATALOG -.40160 FREE! 
COMPUTER 

GRADE 

CAPACITORS 

2,000 mfd. 200 VDC 
1 3/4" DIA. - 5" HIGH $2.00 

3,600 mfd. 40 VDC 
1 3/8 'DIA - 3 3/4" HIGH $1.00 

6,400 mfd. 60 VDC 
13/8" DIA 41/4"HIGH $2.50 

31,000 mfd. 15 VDC 
1 3/4'" DIA- 4" HIGH $2.50 

72,000 mfd. 15 VDC 
2" DIA. - 4 3/8" HIGH $3.50 

185,000 mfd. 6 VDC 
2 1/2" DIA. - 4 1/2" HIGH $1.50 

CLAMPS TO FIT CAPACITORS 50$ ea_ 

SLIDE r POTS 

100K linear tape 
2" LONG 
1 5/8" TRAVEL 758 EACH 

5008 linear taper 
2 7/8" LONG 
1 3/4"' TRAVEL 75$ EACH 

DUAL 100K audio taper 
3 1/2" LONG 
2 1/2" TRAVEL. $1.50 EACH 

CRYSTALS 
CASE STYLE HC33/U 

COLORBURST 
2 MHZ 3579.545 KC 

$3.50 EACH $1.00 EACH 

METAL OXIDE 
VARISTOR 

G.E. # V82ZA12 
50 VOLTS. NOMINAL D.C. 
VOLTAGE. 5/8" DIAMETER. 

2 FOR $1.50 

MINIATURE TOGGLE SWITCHES 
ALL ARE RATED 5 AMPS @ 125 VAC 

S.P.D.T. S.P.D.T. p S.P.D.T. 
(on -on) 
SOLDER LUG 
TERMINALS. 
$1.00 EACH 
10 FOR S9.00 
100 FOR $80. 

S.P.D.T. S.P.D.T. 
(on -off -on) (on -on) 

PC LUGS. 
NON -THREADED THREADED 
BUSHING. BUSHING 
P C STYLE $1.00 EACH 
751 EACH - 10 FOR $9 00 

(on -on) 
P C. STYLE, 
NON -THREADED 
BUSHING. I 
754 EACH IF 
10 FOR 57.00 

B 

(on -off -on) 
SOLDER LUG 
TERMINALS 
57.00 EACH 
10 FOR 59.00 
100 FOR $80.00 

D.P.D.T. 
(on -on) 
SOLDER LUG rr: 

TERMINALS 
$2.00 EACH 
10 FOR 519.00E 

10 FOR 57 00 ° u 100 FOR $80.00 100 FOR 5180.00 

ALL ELECTROflICS CORP. 
p CAt ÓN 

905 S. VERMONT AVE. P.O. BOX 20406 LOS ANGELES, CA 90006 

6228 SEPULVEDA BLVD. VAN NUYS, CA 91411 

L. E. D: S 
STANDARD JUMBO 

DIFFUSED 
RED 'ICI FOR $1.50 

GREEN 10 FOR $2.00 
YELLOW 10 FOR $2.00 

FLASHER LED , 5 VOLT OPERATION 
fil RED JUMBO SIZE 

EACH 

POLAR POLAR LED 
2 FOR S1 70 

LED HOLDERS 
TWO PIECE HOLDER 8 /FA 
FOR JUMBO LED 
10 FOR 656 200 FOR $1000 

CLEAR CLIPLITE 
HOLDER 

MAKE LED A FANCY 
INDICATOR CLEAR. 
4 FOR $1.00 

3 1/2" 
/e SPEAKER / 8OHM 

IMPEDANCE, 
FULL RANGE 
SPEAKER. ,`r, 8 OZ MAGNET. 
4" DIAGONAL 

MOUNTING CENTERS. 

$2.50 EACH 
10 FOR $20.00 

SOLID STATE 
BUZZER 
STAR #SMB-06L. 
6 VDC. 
TTL COMPATIBLE. 
$1.00 EACH 

10 FOR $9.00 

QUANTITIES LIMITED 
MINIMUM ORDER S10.00 
USA: S3.00 SHIPPING 
FOREIGN ORDERS: 

INCLUDE SUFFICIENT 
SHIPPING 

CALIF. RES. ADD 6 1/2% 
NO C.O.D.! 

CIRCLE 107 ON FREE INFORMATION CARD 
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mecó Mail -Order Electronics Worldwide Since 1974 Jam 
Pe Ile. 

SN74D04 
SN7401M 
947402N 
5474035 
94740411 
5474055 
55740661 
5N74071 
SN74085 
5N7409N 
5974134 
9974115 

9974125 
5N14135 
55741411 
9174165 
947417N 
5574204 

5514219 
5x7422N 

9974235 
9974294 
54112614 

5X74275 

5574285 
547/309 
5574325 
9174335 
5N7437N 

9174385 
5N7439N 

94744111 

51474475 

9174425 
SN74/31 
5574445 
91744511 

5574469 
9174475 
S9I4/8N 
5674545 
5974591 
9976014 
9174705 
94747214 

N74 3x 

PM PrM 

M 29 
11 29 
A 29 
11 29 
II 35 
I/ 49 
11 .59 
14 .59 

II 29 
14 35 
11 29 
14 29 

1/ 49 
14 39 
14 49 
11 49 
I/ 59 
11 19 

I/ 59 
14 59 

16 69 
11 39 
11 .39 

II 25 
II .s9 

11 35 
14 39 

1/ 49 
11 25 
14 49 
11 79 

11 19 

16 .89 
16 45 
16 125 
16 125 
IB 69 
16 75 

16 .75 
II 75 

11 19 

11 35 
I/ 39 

II 39 
0 39 

14 39 

7400 74F00 74ALSOO DISK CONTROLLERS 
7.6 M. PM Price 

55747411 
9474755 
9474744 
5N7479N 
947/804 
9174825 

9474835 
9174894 

9474865 
9174891 
5574905 
94749111 
9174915 
9474939 
99749411 
9174955 
5574965 
55749711 
91741064 
914741054 

95741079 
SN7470914 

55741165 
55741201 
99741239 
94741239 
94741299 
SN14126N 
SN71128N 
9x74132N 
51741365 
917/14111 
9R74142N 

9N74143N 

947/1445 
9N74145N 

9x74147N 
564741485 

SN7415(6 
9N74151N 
95741925 
9x74153/4 
917415414 
94741554 
34741566 
9N74157N 

14 

16 

24 

39 
45 
39 

189 

149 
55 
59 

39 
225 
49 
79 

45 
45 
89 
49 
19 

325 
1.95 
119 

29 

39 
149 

45 

69 
55 
49 
49 
79 

69 
89 

395 
395 
395 

65 
129 

89 

149 
49 

49 

99 
149 

49 

59 
49 

Pad M. PM NM 
SN74t59N 21 195 

5474160N 11 .59 

39741661 11 59 
55741639 16 59 
6174166 14 69 
S4741655 11 .69 

54741664 16 69 
S9741675 16 295 
597417(6 11 I 59 
91741725 21 495 
9474173N 14 85 
5574/7414 16 59 
54741754 II .59 
54741761 1/ 79 
54741774 11 79 
S67/1794 16 119 
S9741804 14 69 
9174181N 24 195 
SN74182N 16 105 

9474186 16 229 
511741851 18 2.29 
917419014 16 69 

59741916 1/ 69 

94741929 15 69 
517419314 46 .69 

55741944 II 69 

94741951 16 49 

91747965 11 75 

5474197N 11 75 
91747981 21 119 
917479919 24 1.19 

91742275 16 119 
9474251N 16 79 

94142736 20 195 
94742765 20 249 
94742795 6 79 

9574283N 6 139 

94742845 6 295 
94742855 6 295 
947436514 6 55 

514743669 6 55 
91743675 1 55 
94743684 6 55 

911439014 6 119 

SN74393N 1 449 

741500 
741501 
741502 
741,03 
61600 
74.505 
741506 
741509 
741510 
741911 
75.514 
74.515 
741920 
741521 
741926 
741527 
75520 
741530 
741532 
741537 
741538 
741542 
74L517 
741951 
741673 
741574 
741575 
741576 
741.915 
741.586 
741390 
741992 
741393 
741396 
141.5107 
7419109 
745112 

741.5111 
7415122 

7415123 
7415125 
755126 

4 29 
4 29 

4 3s 
4 29 
4 39 
1 35 
4 35 
1 35 
1 .35 
1 35 
I 59 

35 
29 

35 
39 
39 
39 

3º 
49 
89 
29 
39 
49 
45 
39 
19 
39 
55 
55 
59 
89 
39 
39 
45 
39 
49 
79 
59 
59 

744.5102 
7415133 
7415136 
7415138 
7415139 
71.5145 
7415147 
7419148 
7415151 
7415153 
74/5154 
7415155 
7419156 
7415157 
759158 
7415160 
7415161 
7415162 
745163 
745164 
7419165 
745168 
7418169 
7415170 
7418173 
7415174 
745175 
745187 
755190 
7475191 
7415192 
7419193 
7413194 
7415195 
7419196 
7415197 
7415227 
7413240 
7419241 
7419243 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

m 
11 

65 
59 
39 

59 
19 

195 
179 

59 
59 

149 
69 
69 
69 
59 
69 
69 
69 
69 
89 
89 
9 

49 
149 

69 
69 
69 

2 49 
79 
89 

79 

89 
69 
59 
89 
89 

139 

109 

7415244 
7419245 
7415251 
755253 
7415257 
7415258 
7419260 
7419256 
7415273 
1115219 
755200 
7415299 
7115322 
745323 
755347 
]55353 
7419360 
749365 
745366 
745167 
745366 
7415373 
1415374 
759375 
755166 
745393 
755399 
7419490 
7415533 
745534 
7419540 
755541 
759540 
755641 
7415644 
7415645 
759670 
7415688 
811595 
811996 
811597 
811598 

6 129 
6 149 
11 
16 

15 

11 

6 
16 

14 

29 

20 

20 

20 

20 

m 

20 

20 

16 

24 
10 

20 

20 

» 
3ó 

.49 
149 

49 
195 

295 
395 
395 

79 
109 
195 

49 9 
49 
49 

149 
149 

69 
39 

119 
199 
1.95 
1.95 
1.6 
149 
149 

219 
219 
219 

49 
295 

49 
9 

149 
I 49 

NO la 
74690 
74602 
74704 
74708 
7/710 
74632 
74774 
74646 
747109 
746138 
747157 
74E158 
74E193 
747240 
747244 
747257 
747373 
7463/4 

s 5a5M 
14 0968 2 -Input 16ND Gal 
14 3442.11941 NPR Dee 
14 He54167e7 
14 Ouad 2-4647 AND Gal. 
14 pee 3-Mpul 74440 Gal 
14 Goad 2.1npu1 OR Gat. 
11 3440119.4107 85 
14 had Exclusive 09 Gal I IS 
16 Dual J6 1ò549e Edge FLpF117 95 

16 Expandable 318 Decoder 169 
16 Quad 24npul Mun1plexer 169 
16 0444 21719 9475114er any, 1.69 
16 4917 UpNpwn Binary Conner 529 

20 7, 58714 Octal Line 0,69r 1106,19791 375 
20 In -Stale Octal Line Orner 3.49 
16 In Stale Quad 2 -Input Mulrpesh 1.79 

20 6.SUIe octal La7e11 4.89 
20 91 Stale Dotal Elm -Floc 459 

1t. 
69 

75 

75 
79 

axlR 

7441540 
7441502 
7441504 
7441508 
7441510 
7441530 
7461532 
7441574 
744/5109 
74615138 
74615240 
74615244 
7465245 
71615371 
79615374 

ti Fab 
14 Goad 2-MWl WINO Gale 

14 Quad 2-6p371404 Gae 
14 9146rerer 
14 Quad 2 -Input AND Gao 
14 Tree 3 -Input NAND Cale 

M 8-1nput N4ND Gat 
14 Quad 2.1741 W Gat 65 
14 Dual 0 FI1p-Ela. 79 
16 Dual J6 Ws Edge F116F04 79 
16 7546445418 De1ode7 1.25 

20 7158714 0c0l lire Driver 11961471991 225 
20 1058e Octal Line Driver 

20 01118us Tren4cnwr llenev 
20 ki-Slate Octal [4717 

20 Tri -Stale Octal 0 760 -Flop 

225925 

2.59 
259 

MICROPROCESSOR COMPONENTS 

4900 
4502 

74303 
74504 
74505 
74508 
74509 
7610 
74311 

74515 
74920 
74522 

74530 
71532 
74937 
74538 
74551 
7454 
74555 
74574 
74585 
74586 
745112 
76113 

35 
35 

35 
45 
45 
45 

39 
35 
35 
35 
35 
35 
35 
45 
99 
89 

35 
39 
39 
55 

199 
55 

55 

745/PROMS' 

715114 41 S5 

745124 16 2 15 

745132 41 7 89 
76133 18 45 

76735 16 89. 
76136 14 139 
76138 16 .89 

745139 16 89 

16140 11 69 

76151 46 99 

76153 16 99 
76157 16 99 

76158 16 99 
76164 16 2.29 
76169 16 429 
76174 16 109 
76175 16 1.09 

76161' 46 175 

16199 16 149 
16195 16 149 

7616 14 149 
7629 6 195 

]15241 20 195 

745242 14 219 
745243 I/ 219 
745244 6 2.19 
745251 16 99 

745253 16 99 

76257 16 99 

76258 10 99 

76260 II 19 

76273 20 139 
76280 11 189 

745287' IB i 79 

7626' 16 79 

76299 20 595 
745373 20 249 
766374 20 249 
749387' 16 195 
745171' 20 95 
145472' 6 4.95 

74S/73' 20 495 
749570' 16 295 
745571' 16 295 
76572 18 495 
76.571. m 495 

14301011 

4303911 
0930461 
430595 
433604 
043656 
53080E 

109 
125 

II 99 
1/ 295 
16 295 
11 149 
e 99 

6433874 11 1.15 

Ú3082N 11 7 75 

04306144 11 1 15 

61301661 14 85 
Ú30894 10 195 
530364 10 175 

643133 1 119 

693140E 1 .6 

04316011 1.79 
0531844 6 1.49 

053161E 16 1.79 
6166 16 695 
6189E 16 2 19 

6431014 11 59 

01001 
604002 
CD40D6 

C04001 
CD40C1 

CD4009 

CA4010 6 49 

C.04011 4 29 

034012 
C34073 1 39 
601014 6 89 
0D9I5 6 39 

04076 1 49 
001011 6 79 
004018 6 79 

0/019 6 49 
(T4020 6 75 
0921 6 75 

004022 6 75 
CD1023 I 29 
08024 4 69 
0925 / 29 

01026 6 1.59 

031027 6 45 
004028 6 .69 

C01019 
C0/030 4 39 
004031 4 1.79 

CD1035 6 79 

04040 6 75 

1114e 4 CAüa 

89 
59 

29 

CD-CMOS 
001041 69 

004042 6 69 
C04Ú3 6 79 

00444 6 79 

004046 6 89 
104047 89 

034048 6 59 
004049 6 39 
004050 6 39 
004051 6 79 

004052 6 89 
004053 6 79 

064056 6 295 
04059 1 195 
04060 6 B9 
004066 1 45 
09066 1 39 
04069 1 35 
099 1 29 
04071 1 29 

06072 1 29 

04073 1 29 
034077 1 35 
04078 / .49 

04081 1 29 
004093 1 49 
O 161 1 1.95 

04098 1 195 
O 4099 1 189 

004503 
004506 
04507 
004508 
04516 
CÁ4577 

004512 
009519 
004515 
04516 
004518 
034579 
00520 
CÚ526 
014528 
04529 
034531 
CÚ538 
04541 
GÚ543 
CÚ562 
01566 
01583 
004544 
004023 
04724 
6614410 
4014411 
47074472 
6614433 
47014572 

5 69 
5 129 
4 119 
4 195 
6 6 
fi 85 
fi 85 
4 149 
4 149 
6 89 
6 89 
6 59 

6 89 

6 119 
6 119 
6 169 
6 89 
6 1.49 

4 149 
6 119 
4 695 
6 295 
6 2/9 
1 59 

6 119 
6 119 
6 895 
1 1195 
6 795 
4 1795 
6 119 

MICROPROCESSOR CHIPS 
P41 M. P.O ó56e7 Mee 

076560 4 111(07 1lsk Cons rule, . 1616 4896 
03242 6 446/ Multiplexer 5 Pelres7 Couple, 795 
1M555O1 10 Su117ienaus Data lnmlce 15411. 1495 

Zß0, Z80Á. 2606, Z8000 SHIES 
100 4 CPU 5163880511784012.5984 2761796 
180.071 6 Come, firer 01.410 319 
780-5497M Dual Aryncnrorlo,s Rec Nans. 

895 760.7544 40 hied Memory Access Circuit 1249 
760-770 9 P461101,0 Interlace Controller.. 296 8.19 
200-5100 40 Serial 1;0110 and 12.3 Bonded, 1119 
780 519. , 40 Shat l/0lLa6a DTR81 1149 

9 Sera11/O (Lacks 575061 1149 
40 Ser41 I/) 1149 

40 CPUIM538805411780C-114811 216 176 
28 Confer finer 0run 3115149 

40 Dual Asynchronous Pecf0ans 9.95 
769A 1N1 40 Di1ec7 Memory Access 0/447 12 
181.411 40 Pardo 110 Interface 0377,401 395 
7836 51 40 5,7.4111017x74 and 450 64n3e01 119595 
1ß9p w Serial/O(Lacks 1.091311195 

40 517911/O 1Lacks SYNCBI 1195 
40 51,1411/O 1195 
40 CPU 194388/461 6Mí7 895 
25 Counts Time Circuit 1195 

1808 DAR7 9 Dual Asynchronous Rec /Fens 1995 
606.410 40 Parallel 110ln6rtace Comrouer 10.95 
260079 4 CPU Segmented 11091171 7995 
280028 40 CPU 46n.Se5ment011051541 5995 

6500/6800/58000 SEXES 
6502 40 MPU with Gook 119511 495 
65028 9 497 011 Cmck (26761 646 
65029 40 MR( with Clock 136271 895 
6510 w Peripheral Inter A4aoler 395 
6522 40 Versatile Inter Adapter 549 
6551 6 A nc Comm 9611,51563471 64 4996 
6800 40 9PÚ 295 
6B071F 9 %WU wan Crock and RAM 14 496 
6809 9 7751-881,0.0719 05411141,61 1995 
6809F 9 GPU - 6.47;2.49641 Clocking) 995 
608119E 9 CPU -ß.111E57 003478/ 28444. 1995 
60910 24 12858 574746 RAM 720941 595 
6621 9 Fenphe41nm Adapt 1M068201 . 275 396 
60421 40 Peripheral Menace Amer 12144) 595 
6045 9 14114,171e11067Cl. 941495 
68115 9 dler O 2MHz.4 39á 

395 6856 24 AsCfllyrc 

cdnlymmas 

Lornm 
nTGI 

64pe.1 
11 

6860 24 0600009 0611419130051 795 
6800018 64 14R( 16-51185961 3995 
684884 9 General Pu/p.e ICI Maple, 995 

8060/66600 6EPES 
8031 6 Ca,11d Opened 611 w;P40 6110 124 1195 
8035 4 AM - 8411 44 528. 
8039 44 CPU-Sg, Cho, 8-14172845 R6691 4.4 646 
8065.6 9 CPU (256 byes RAMI 9 95 
4480 0 CPU -set NM05 124 446 
80738 9 CPU w/Bas0 Microln41p6ete6 2995 
848 1 44 1777, 395 
-. .. 40 CPU 495 

- 40 CPU -8.47 NC94n5005141161 1095 1495 
40 CPU 16.818457 1195 2496 

6967 40 Aothmevc 4154004 14.6 4196 
8088 10 0890/16-11_ ...... .. 14.95 496 
8155 40 11905 RAM 110 441-57107. 44 596 

8156 40 RAM a7 110 Pon and Tema 616 495 
8205 15 61 Speed 1 our d B Binary Decoder 395 
8212 24 ß1l Inpw04189717664121. 295 
6224 16 Clock G#Mrem/Dn6r 295 
8228 6 Sy, Cunt ;Bus Der x49428).... 14196 
8237 5 40 11,07 M Rog DMA Cent 155941 144 4996 
0218 6 System C6CIr014I 17454381 495 

8243 51 I/O Elpaeel 701 48 9e45 141% 
82505 40 Async Comm Element 1095 
8 28 Rog Comm I/011S407(.. . 444 496 

ace 155412]1.. . /.5 4-95 
0253251 24 P 9 Menial Meer 698 

i8 Rog Comm ln4r 

025582514 40 Rog Peripheral 1101451 141495 
82556 5 40 Roo 74778e,4 I/O 144115/61. - . 4.4 396 
8259 28 Rog Interval Conte 595 
8272 9 544109e Dense Fkplry Disk Com 164 4996 
6775 9 Mularolocd 5eral Cant 1720,1 14.95 2995 
fn9 9 Prep 160666/Dspay lnmlxe 695 
e282 20 0411 Latch 541 896 

8284 18 Clock Generals,/0,67.... 
.. 

sea 439 
8286 6 . 041119anuile, e. . 64 396 
867 20 01M Bus Transceiver IlnserteSl 5.48 396 
0288 20 Bus 04(11901 14.95 6395 
8303 20 8.89 6.51x4 W-h,4cleosd Fans 399 
8304 20 6.694-0n96,8,91146e16, 349 
6310 20 0641 Latched Perrpleld Driver 395 
8741 9 611 Uner Peripheral 1ne7are 194 191S 
676 9 H905 EPROM 61411 19.42994 
B7ß 4 MPG 8-911EP OM lerswn e18049) 24.6 3995- 
8755 9 166 EPROM wnI I/O 3995 
8016.6 6 6611meoaua 76611975 9995 
80199 68 Highm 4116661 1A0 Data 131.111 8995 

SPECIAL FUNCTION 

05963504 8 Dal 6905 Clock Onser 15641141 7 95 
1152657 6 Communcaum Chip 795 

N03170, II Flapm Disk Read Amp system 4 95 
M14532114 II N Lemma Sync Generates 995 
494542404 21 ASyd7lapus 9ansm,her/Receiver 595 
MM5016745 24 Microprocessor Peal Tine Dock 195 
66581746 16 1.6e10 Cananpe fine Clock 695 
845369444 8 ROO Osc9ae;Nrvder 160841 179 
999369E57 1 Roo OwOaIoO54e1 7100541. 195 

M6e. 
ORMME RAMS 

P64 Fob h4 
1103 16 102411 1300591 99 11 1- 

42 
d 16115 II 138111 115Om1 1.39-8/1095 
4116420 16 16.38411 1200451 .649.6 44691696 
4116425 II 16.34.1 1250051 11-16.41 -8911696 
41644-150 11 65.53651 11504911.6.13141 "a,T "n.8ïa 
/1654200 16 65.53651 120096 176166 4961864W 
4745251 le 102401 1300n11 35 -6;195 
NOW 22 20141 labl . . 35 -11.6 
1195210 11 409651 125015I1451096 495 
16145200 6 40611 1200161 2101 395 
16952963 16 819291 120061 59 
41256.150 I/ 26214411115055 15.6 3446 
41256.200 16 262.14461240n5 13.6 3495 
48128 16 1310w2x11250nsL 246 

2101 22 256.4 1450451 8101 I 95 

2iÓ2 Ì 16äi Ì25Ì 
89 

-21 6 2 0n5 LP 1911021 1 

2111 11 25654 1450,7s18111 219 
2112 16 25611 (450.15166. 219 
21145 11 1024ud (4504s1 1.79 - 61N95 
211491 16 102444 1150401 LP 116 -11296 
2114192 11 102404 1200n51 139 - 811095 
21145.21 1/ 0246 12130.11.4 169 - 6/1319 
214714 II 409651 11á.1 4 49 
214114 16 10246 170801 495 
2164045 II 10246 14501.1 ' 395 
756401/7-45 6 10246 1/50n51 I 95 
5101 22 25654 145015( 00915 395 
1615257 18 409651 14501514814 495 
14461160.2 24 204848 7129451 CMOS. 795 
6*6116192 24 20486 112015)LP01505 895 
44461160.3 24 201808 11513916605 116 414 
166114,3 24 204858 11501,sl l4 0Á05 46 449 
T11611694 24 204858 1200m1 G105 a6196 
114461161,4 24 204818 (200n0(14 9340S. 4.76 549 
11646261,12 6 819258 1120n91CMOS II IS 4746 
HM6266912 6 9192.8 129451 LP 04405 2163646 
HM6261915 6 8792.8 j15á.1C1M18 146 9495 
5662641515 6 819218 1150761 LP O4% 176 8795 
271500 11 25641 16089117 195 
7489 IS 166 1507613101 2 25 
710921 18 25604 1250451066 595 
711930 II 102451 1250n01 145105165181 595 
745789 I6 1654 (35n5 93405 295 
745289 16 1654 1354513101 295 
82510 16 102451 15á.10L1931151. 3.95 
82525 11 166/15_á2s) OL.170.92891 225 

I924 24 256.8 II,sII,sI 395 
2708 24 102158 145060). 

78957576 24 20606 1450.12716 495 
19437532 21 4096.8 (450014143532 . 549 
7862561 6 8192.8 (4504.1 1095 
1162716 21 2048.8 11J45500m4513 wllege 1.95 

21L16 
24 2284.858 

95.88 O.gS,I 
395 

2.6 N9á 
27161 24 214818 135059( 549 
27160-5 24 204808 1550461. 3 75 
2732 21 4096a8 1450110 

732420 21 409608 120044Ì21V t19 
2732425 21 40606 125á.1211. 719 
2732445 24 409658 g1,5,0451 216 1.6 649 
27032 24 109618 Ggi 1/.6 4/.86 
27032430 24 1096.8 13004512161041091 2295 
256420 6 819206 120045I21V 9% 4496 
216425 6 819258 1250.121V 719 
2]4.45 6 819208 II450e121V 619 
27064 25 8192.8 CMOS 210 146 4486 
411068164 24 8192.8 1450421 219.. 11.6 7496 
2112825 6 16.38958 1250401 1286 211 1216 ß496 

749188 
25 6 0.1 3216818 I25 2560 11 4V1 4169996 

PROM OL 639-11 I 75 
745287 16 356.4 R1051 TS 16301-11 179 
745288 6 3258 141051 IS. 6331 -11 179 
76387 16 2566 P441 O C. I6300.11 I 95 
745471 6 25608 PROM T5.1630411. 495 

745172 6 51258 8(045 75 1634411 495 
745473 20 51258 PROM oc 163481 495 
145171 2/ 51258 PROM IS 4(5517539391 495 
145475 24 51240 FROM ac 16391 6.95 
1434]6 18 102401 PROM 15 66 
7 4J8 14 1U2148 PROM LS 995 

76s]0 le 51114 PR06OL 16761 295 
76571 II 51254 PROM 15 163061 .. 295 
76572 18 102454 PROM 01 1635211 1.95 

2as573 11 102104 PROM TS 182513]Í. 495 
8252J 16 32.8 PROM OC (275181 295 
/25115 24 5120841 PROM IS 995 
825123 16 3255 PROMITS 1175191 295 
025126 16 256.4 0414 00.1275201. 295 
825129 16 25644 PROM TS. 1275212 295 
625130 16 51254 PROM OC.12]5141. 3.6 
825185 16 2066 PPOM TS RBP2 5811 995 
825791 24 204848 1180441. 

7 

.95 
068751816 24 182148 PPOIA TS 1825181/1 995 
D68751845 11 20654 0464 0 0. 18251841 9.95 

0148751895 11 2048x4 PROM IS. 18251851. 9.95 
068751915 21.0_-P?-OMTS.18251911. 14.95 

0110 M4etH0CNcLon62 1i5V4-9V 295 
4000801 6 8-84 ArD Converter 1111056/1 . M.95 
5000803 20 ß114/0 861057411-1/21591. 495 

4000804 20 8.11 AN 0455014r (11981 349 
000004 6 611800 Corn w;8-Cha0ltlAnalog 995 
4Á00009 6 8 AN Ca61m 18 -Ch MWII( 449 

4000816 II 641 Ap Unv w/16CIIm115 AnabO 14.95 
4000817 g 8-811 AM Cmsenm 116.Ch MINI 949 
0400806 16 8110/A Comer 1078% Lint 195 
0400007 18 689 DA Comer 1619671 16 
0400800 6 8&112/A COnwvkrlMC140881 2.zs 

D60830 6 61199 DA án. 105%Lin.l 595 
0300431 6 889 W DM Cam I1095 Linl. 449 
D411000 24 1064 WA Cony M.o. Camp 10 05951 795 

D ALi 17 io-éuöRC4rmp05%Cl 
Comp 6:96 

0801022 16 1011 DA co. (020e81141 595 
0401222 II 12.84 0;8 Cony 102061en.1. 695 
O 607230 6 12964116 DA Cony 1.050e Lin.) 1495 
O 601231 6 72'81U321804(4 Lm 1 

1395 
eY610134 6 46 114 6W161110. 36 

tar Pelt 1861 Steles 
MM. IA 1611 1600 

8 pinta 16 14 13 
14 pct LP 17 15 14 

16 pen W 19 77 16 

18 pct LP 26 24 23 
20 pct LP 30 27 25 
22 pm LP 31 6 26 
24 pct 17 33 30 28 
28 pct LP 40 37 35 
40 pin LP 49 6 43 

6NMrted 1ß1q Elude 
Mie II 147 11194 

811 SG 39 35 .29 
14 pm SG 49 45 39 
16 pin SG 55 49 45 
18 pin SG 65 59 51 

20 pin SG 75 65 59 
22 pct SG 79 69 65 
24 40 SG 79 69 65 
28 eon 5G 95 85 75 

3617 90 1.25 115 99 
601St 739 1.25 15 

Wire W6p 

Wir 
164161 /4e1 83 

Pet N. 14 I84 1006 
8 pm VON 55 49 45 

10 m615 69 65 59 
14pmWW 75 69 65 
16 8.01.N4 79 72 65 
18 pin WM 95 85 75 
201n, 41/I 19 109 95 
22 p, WW 129 1.19 105 
24pmWM1.35 1.19 109 
28 pen 1811.69 1.55 1.39 
36 691659 189 I 19 169 
9 pin 9512.29 195 179 

Header Plugs [G01ß1 

MIN. 19 104 1064 
14 91 5P 65 59 55 
16 p0 5P 69 65 59 

24 p0 HP 1 15 99 89 

Header Coen 
14 pinllC 15 13 I2 
16 pct NC 19 17 

24 ä15C 29 25 21 

810 Mlnlmum Order- 68. Funds Only 04 ReMden29 bd 6191W S.M. Tex 9001840Mí-304 each 
444p5409: Add 546 An s1.541nerence Send SI Peet.. for FREE 1935.Jams.o C4e49 Pees Select m C64n4e 

Send stamped. 44Maddreased envelope to recede a Monthly Santa Flyer- FREE! 

MasterCard 

Mail Order E1a41ronresWprldwrde ameco 
ELECTRONICS 

V/SA° 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
5/85 PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043 

Nm 

59 

M 4. Xe /she. 
1X51771-1 10 Singe 057454. 
F07791 /0 SIngs/Dual Density (leal 
Fp1793 9 SrngeAwde Den4r419g( 
F01795 10 Dual DensrtylSde Seecl llml 
F01797 11 Dual Den4N;5deSOW (Fuel 
W02791 46 Srnge/DOupe Den4N llnvl 

59 601193 M Single/Double Den4ry1961 
240277 40 Dual si, ee .- Nlel 

Digitalker^' 

Fnd 
1695 
2495 

2695 
2695 

2995 
3995 

3995 
39.95 

DT1050-IF1MYe edq..BeMeued 51*.eee5454444154 
MP e Inublees. et. The 011050 is a standard DIGII7060F kn encoded wl5 137 separate 

and useful wa7. 2 Idles. and 5 Merenl 4mn *ratees Toe .4130 and tones vare oeen 
assigned d151ete addreses reeking it possible m 4ulput snipe Na34 01 wad, /6nlatena1e3 
nos phrases or ewn sentr645. The 6660 5Npul 61 the 071050 is a Noy imew7m1e mnk 

Eice 
M 6148 owe 6 a 16x1 imam 6A. MI6 14104441 M171 364.6 

21646661 r 111611111802 12416 81.6 W , Be* WI II a4 e 4M4e0a15ImM 
leßM en84M elle MW 

DT1050 Digitalker' $34.95 ea. 
MM54104 Processor Chip $14.95 ea. 

DT1057-E1a41M 1140041441 x47 131 /4 047 61 041 Yrl. 2106 el e955 

Part No. DT1057. .,... $24.95 ea. 

M Feeeb Pm 
7045177 6 CMOS Pleases Toner 1495 
1045E47K4 
710615, 

6 
9 

Stopwatch Chlp.6111F14Ium76n1 
35 091 6-0 I10 0161 

19.95 
1049 

FE02020 
FE02031 

4 
a 

4 079 LCD DOpay M7211141. 72111P6 721114111 
37 0911 LCD Display m 7106 6 7116. 

1495 
6 95 

7106EV141 
710705, 

4 
a 

IG Cncuu Board DisplaylE9aluanon pll 
317 Den A1D1lED One) 

4695 
10 95 

1107E144 
1116091. 

N 
4 

IC, 011N1Baa1d D9paylEvaluxlpn e71 

35 094 4/0 LCD Ds 1110 

4695 
1095 

7201115 
72051PG 21 

Low Beery Vof. Indicator . 

CMOS LED S44a1ch/71me1. 
2.25 

7495 
7205E0701 
1200046E 

24 

16 

5mpea1c7 Lna.v7l IElalualen 60 
be Generalar 

1695 
495 

72060E969 
1207840 

11 

II 
lane Generator CFp. pl 1EMuatm pl1 
Ouillalh Canrtdke 

795 
5.95 

72074E9/p4 
721194 

I/ 
4 

F7ep C9m01 Cn, 411 IE6luelan 631 

4 ág91.00 D.pay DttoMNnser 071. mm6814e1 
6.19 

795 
7211861. 
7215180 

a 
21 

4 001 LCD 5611ay Onvde76rrw 0901e964 90,76861 
4 F14d.CADS Stamen C6T. 

895 
1695 

721561.019 
72164111 

24 

25 

4 Fdc Sbp+alch Chip. 01/ IE6145164 691. 1949 

721E0)R 
721741 

6 
6 

8 Don Hag 0Onm CC 
4 0911 LED 1914807 Counter CA 

2149 
1095 

72118415 
722418 

6 
6 

4 Doll LED 16(0.496 Caner C 

1.0 44 011 Up Couver 01 
995 

1095 
72264E9701 4 5 4uctan Comm Chip. 671 (Evaluation 611 9995 

30009 1983 INTERSIL 

74HC 
Data Book 113550.1 

High Speed 
.... $9.95 

CMOS 
741000 4 59 746139 11 WC245 6 2. 
1602 
741603 

4 59 
4 89 

751L147 11 I 29 
756151 11 99 

7510251 11 

7/110253 16 

7111004 
760104 

1 59 
4 69 

74X0153 16 I09 
)510154 24 265 

7114257 11 

7510259 11 

74608 
7ßC10 

4 59 
4 59 

146157 II 99 
14W:158 16 99 

766266 11 

7410273 6 279 
76611 
744014 

4 69 
4 89 

14110160 10 139 
7416161 11 139 

760280 11 
71116299 6 

4.59 
5.59 

145620 
745027 

4 59 
1 59 

7416162 16 139 
7540163 10 139 

760386 1/ 
756367 11 

2.59 
2.59 

745030 
145032 

4 69 
1 79 

760161 II 135 
7416165 II 215 

7480373 6 
7510314 20 

269 
2 6 

745142 
76051 

6 109 
4 89 

7411016 16 219 
7116173 19 129 

760390 11 

749093 11 

1.59 
159 

741658 
76073 

1 .89 
4 79 

7510174 16 109 
"6C175 11 109 

71110.533 6 
7/110531 6 

269 
269 

76074 
745175 

4 79 
6 99 

760190 II 1.59 
71110191 16 1.59 

74140595 11 

7410641 6 
319 
359 

75676 
76085 

6 79 
1 169 

7510192 1/ 1.49 
751093 6 149 

141404024 14 
74464040 11 

75 
16 

75686 
7466107 

1 75 
4 79 

74110194 16 119 
7450195 16 119 

7dNf',4060 11 

74164075 11 

149 
59 

7510109 
7510112 

6 79 

6 79 

756221 IB 295 
760237 11 149 

74504078 11 

7604511 16 139 95 
766123 II 26 
7416125 11 1.75 

741626 20 229 
766141 20 229 

11116/514 04 
7604538 11 

1.19 
259 

74410132 II 1.29 

76097 16 i59 
7416242 4 215 
7510243 4 215 

74164543 11 3 75 

7552104 is u1MNme8 
256138 II 19 741626 20 229 An others are Oullereu 

7110 M 74C-C/MOS 740240 26 195 
7602 11 

7604 11 740107 11 79 
740244 6 
14373 6 

195 
229 

74008 11 

74C10 11 35 
710151 46 19 

740191 24 3.25 
74374 6 
740901 11 

229 
59 

7614 11 59 
7620 M 

740157 Ifi 1.75 
746160 11 119 

711902 14 

74L90í 4 
79 
59 

7630 II ú 
74132 II 39 

7/G161 16 119 
74c162 16 1.19 

740906 4/ 
710907 11 

59 
89 

7442 16 119 
7648 11 79 

740163 11 119 
71114 11 16 

740911 6 
740912 6 

895 
195 

7673 11 69 
74074 11 59 

7/1165 II 

744.773 IB 

89 74315 II 
740917 6 

119 
895 

7435 6 139 
7406 11 29 

740174 16 119 
740175 16 1.19 

76922 II 
7923 6 

449 
495 

7689 II 595 
74090 u 109 

740192 If 1.09 
740193 II 139 

71040925 16 

740925 11 

595 
595 

71693 11 109 
7695 11 19 

7/0195 18 129 
710221 16 115 

8005 16 

80097 If 
69 
69 

7107744 
1107207 

79 
1.09 LINEAR 1997175 II 69 

71074(6 I 

71081W 
195 

s9 

1117484 1 

1476610 
.59 

9.95 L6355N 109 
71082W 
1108405 1 

1.19 
195 

L63564 
LMi58N 

LM1456V 1 

1.141458611 1 

195 
59 

511091( 
930139 
1430214 

595 
39 

249 

11659N 1 

150739 1 

179 
495 

L61486 I/ 
0414894 11 

69 
.69 

143018 195 
930511 99 

L1673/4 1 

/16775 1 

495 
195 

1.1.1119611 0 
LM1605L6 

99 
995 

4430739 1 49 
930804 1 69 

1913130011 

LM314 1 

14818009 II 
1618719 11 

249 
295 

63096 125 
7010C14 1 1.95 
931104 1 59 

15191114 1 

LM382N 1 

179 
149 

114187211 18 

L6187749 14 

325 
2.95 

5131211 2.79 
1M31n 1.19 

9938414 I 

16138654-3 

f95 18116911 11 

1910944 4 
195 
1.59 

473176 36 
5018CN 9 159 

LM3875 
11.138914 1 

139 
I19 

1112002T 

16530038 16 

195 
I g 

41316 14 149 
9320115 135 
543201412 1.35 

91391990 
L0092N 

19 142216 16 

512207 4 
395 
249 

51320115 135 
14320424 1.35 

163939 
1.73945 

45 
395 

42208 11 

02211 14 

1.79 

295 
632015 85 
470207.12 &5 

1143995 

06112[8 
595 
195 

114676 
114678P 

1.95 

2.95 
1620115 65 
51320124 .65 

1143226 11 1.6 

7149105 1 

i1496CP 
279 L9290111 11 

L61290211 II 
.79 

89 
473236 495 
43244 II 59 

145316 
1654411 I 

79 

195 
051290751 11 

1629175 8 

249 
1.95 

1432902 65 
09316 1 395 

85505 1 

NE555V 

1.909005 11 

L61390501 I 
59 

1.19 
63342 1.19 
91352 129 
03362 109 

73.1555 
1M556N I 

69 
79 

L1439094 / 
LÁ09149 6 

.89 
2.39 

M3376í 115 
1413371 I 8 

5155811 I 

NE564N 1 

159 
195 

16139154 II 
1169114 11 

239 
2.39 

60786 695 
413394 11 .69 

1145655 1 

144568(6 
99 

I 99 464157161 1 1.95 
101645 135 

143101412 135 
L143101415 1.35 

1195679 

X15744 I 

99 
295 

49119516 
111425001 1 

595 
1.6 

L07/11342/ 135 
LM34U15 75 

M:5714 1 

NE59211 1 

2.49 
119 

10445004 16 

165532 1 

295 
189 

14010712 75 
114310115 75 

LÁ4/0301 

LM71(6 I 

149 
69 

14E5531 / 
794766 

4.39 

129 
11.1310124 75 
153174 1/ 149 
6434814 1/ 

14471114 1 

16T/2.4 I 

79 
49 

10638 14 

131130805 1 

395 
1.19 

.09 
1483506 4.79 
L63514 1 59 

1417311 

107395 1 1939$ 

114136004 11 

run 6 
119 
495 

113535 6 89 11974194 39 40.1961117 

30003 1982 Nat. Linear Da a Book 1952 pq91 .$11.95 
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Ian Mail -Order Electronics Worldwide Since 1974 jam 
Commodore' Accessories ProModem 1200 and Options Apple' Accessories 

RS232 Adapter 
for VIC-20 and 
Commodore 64 

The JE232CM allows connection of standard serial RS232 
printers, modems, etc. to your VIC-20 and C-64. A 4 -pole 
switch allows the inversion of the 4 control lines. Com- 
plete installation and operation instructions included. 

Plugs into User Port Provides Standard RS232 signal 
levels Uses 6 signals (Transmit, Receive, Clear to Send, 
Request to Send, Data Terminal Ready, Data Set Ready). 

JE232CM $39.95 

VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 

nrJ\ 

JE520AP 

JE520CM 

Over 250 word vocabulary- affixes allow the formation of more 
than 500 words Built-in amplifier. speaker, volume control, and 
audio jack Recreates a clear, natural male voice Rug -in user 
ready with documentation and sample software Case size: 
71/4"L x 314'W x 1-3/8"H 

Part No. 

JE520CM 
JE520AP 

APPLICATIONS: Security Warning Telecommunication 
Teaching Handicap Aid 
Instrumentation Games 

Description Price 

For Commodore 64 & VIC-20 $114.95 
For Apple II, II+, and Ile $149.95 

pli Maior Computer Memory 
M 

rs- 
Not Miron Expansion Kits 

IBM PC, PC XT and Compatibles 
Most of the popular Mammy Boards leg. Ouadram- Expansion Boards) 
ºMow you to add en addvonal 64K. 1284(.192K or 256X. The IBM64K Kit will 
populate these boards in 64K byte increments. The Kit is simple to install - 
just insert the 9 -64K RAM chips in Ille provided sockets and set the 2 groups 
of switches. Complete conwrsan documentation Included. 

IBM64K (Nine 200ns 64K RAMS) $33.49 

IBM PC AT 
Each kit 

i tcome 
p M alm comete with 128K dynamic RAMs and documentation 

for nversion 

IBM128K (Nine 250ns 128K RAMs) $199.95 

APPLE /le 
Extended 80-Column/64K RAM Card Expands memory by 64K to give 120K 
when used with programs like YlsCaJo Fully assembled and tested 

JE864 $99.95 

TRS-80 MODEL I, Ill 
Each Kn comes complete 
RAMe and documen actors for conversion. Model r 16K equipped with Ex- 
pansion Interface can be expanded to 48K WIM 2 Kits. Model Ill. Can be 
16panded from 

increments 
16K b 48K using 2 Kns. Each Kit will expand com W ter by 

TRS-16K3 200ns (Model Ill) $6.29 
TRS-16K4 250ns (Modell) $5.49 

TRS-80 MODEL IV & 4P 
Easyb instal Kit comes complete with 8 ea. 4164N-20I200ne164K Dynamic 
RAM, and conwnion documentation Converts 1155-80 Moda IV computers 
from 16K to 64K. Aleo expands Model 4P from 64K to 126K. 

TRS-64K-2 529.95 
(Corned. Me Model N from 1M C to 64K or we expand the Model aperan 
MK to 1281(1 

TRS-64K2PAL (Model IV only) $49.95 
(8.4164. MU. PAL Cha to upend from 641( 12816) 

TRS-80 COLOR AND COLOR II 
Easy to install Kit comes compete with 8 each 4164N-20 (200nº) 640 
Dynamic RAMS and documentation br converson. ConvertsTRs-80 Color 
Computers with D, E. ET. F and NC circuit boards to 321. Also converts 
TH0-80 Color Computer II to 64K. Flax DOS or OS -9 required to utilize 
lull 64K RAM on all compuerº. 
TRS-64K-2 $29.95 

,i rADLSThicS 

ie PROTECT YOURSELF.. 
r+ DATASHIELD` ` a Surge Protector 

Mod # 2bminaleai,on.gr e EMI -RR Rubebebeil 
n damPoper pdeapahon rB 

BOO microseconds) rants 
00 osa 

,«ipa in mcmae ondel 

PEICRP110N PRICE 

MODEL 75 4 Sockets, On/On Switch $49.95 
MODEL 85 6 Sock., Super Alters. On/Off Switch 559.95 
MODEL 100 6 Sock., Super Fyers, Low Wit. Alarm $69.95 
MODEL 1101345 6 Sockets, Super Alters, 

Auto. Master Switch $99.95 

100 
PART N0. 

DATASHIELD ° 

Back -Up Power Source 
Ou rid ,Aa,no,ss p rl>cC. upwnnpaP 

and 
g floppy dn. memory. Urea %7300 log eE Énk memory 

me AT800 for multi-user amens. A typical com«M1hte 
PC b each of these IdeMhya win be supported br 1510 
25 mailers, ear power ,e led weight mC203. 24 Iles - 
1x1 37 51ós 1 - IA7500 831ós - IN800 83 e) 
PC2020 0 (200 Wan Reno) 5299.95 
X7300 (300 Wan Rating) 5399.95 
AT500 (500 Wee Rating) 5600.95 
AT500 (500 Wan Rating) 5799.95 

et 
PROMETHEUS 

Part No. Description 

Intelligent 300/1200 Baud 
Telephone Modem with 

Real Time Clock/Calendar 
The ProModem' is a Bell 212A (300/1200 baud) intelli- 
gent stand-alone modem Full featured expandable 
modem Standard features include Auto Answer and 
Auto Dial, Help Commands, Programmable Intelligent 
Dialing, Touch Tone- and Pulse Dialing & More Hayes 
command set compatible plus an additional extended 
command set Shown wflalphanumeric display option. 

Price 

PM1200 RS -232 Stand Alone Unit $349.95 
PM1200A Apple II, II+ and Ile Internal Unit $369.95 
129112006 IBM PC and Compatible Internal Unit $269.95 
PM1200BS IBM PC & Comp. Int. Unit w/ProCom Software $319.95 
MAC PAC Macintosh Package $399.95 

(Includes PM1200, Cable, & ProCom Software) 

OPTIONS FOR ProModem 1200 
PM-COM (ProCom Communication Software) $79.95 

Please specify Operating System. 
PM -OP (Options Processor) $79.95 
PM0-16K (Options Processor Memory - 16K) $10.95 
PM0-32K (Options Processor Memory - 32K) $20.95 
PM0-64K (Options Processor Memory - 64K) $39.95 
PM -ALP (Alphanumeric Display) $79.95 
PM -Special (Includes Options Processor, 64K Memory 

%.1.44044 %eI`4, and Alphanumeric Display) $189.95 

KEYBOARDS 

New 
NMI ."- 

aaareaalaaOOINesca see ese asaaaaasasaFinl eon tie - 

Oanalalalas13111Msala Nan ale sawasst eneeaa sal areal BON 
OMNI 

Part No. 

KB-EA1 
KB -A68 
EAEC-1 

--eri: 

SPECIAL 
FUNCTIONS! 

Description 

Mitsumi 54 -Key Unencoded 
All -Purpose Keyboard 

SPST keyswltches 20 pin ribbon cable connec- 
tion Low profile keys Features: cursor controls, 
control, caps (lock), function, enter and shift keys 

Color (keycaps): grey W1.: 1 Ib. Plnout included 

KB54 $14.95 

82 -Key ASCII Cherry Keyboard 
7 -bit parallel ASCII 11 -key numeric keypad 
Cursor keypad SPST mechanical keyswilches 
4 illuminated keys 26 -pin header connector 

Color: white Size: 181L x 61WV x 1 A'91 Spec 
Included 

KB8201. - - - (1700 avail.)" " - - $29.95 

Apple Keyboard and Case 
for Apple II and I1+ 
Keyboard: 68 keys 15 -key keypad Direct con- 
nection with 16 -pin ribbon connector 26 special 
functions Size: 1412"L x 51h'W x 1 vz"H 

Case: Accommodates KB -A68 Pop-up lid for easy 
access Rs power supply and motherboard too 

Size: 151ä'W x 18"D o 44'71 Price 
Apple Keyboard and Case (pictured above) $134.95 
68 -Key Apple Keyboa d only 5 79.95 
Expanded Apple Enclosure Case only $ 59.95 

POWER SUPPLIES 
Power/Mate Corp. REGULATED POWER SUPPLY 

Input: 105-125/210-250 VAC at 47-63 Hz Line regulation: =0.05% Three 
mounting surfaces Overvoltage protection UL recognized CSA certified 
Pert No. Output 9m Weight Price 

EMA5/6B 5Ve3A/6ve2sA 41ST.x4Wvx215'91 2lbs. $29.95 
EMA5/6C 50e6A/6Ve5A 54k"L o 414'W x 214'71 4 lbs. $39.95 

KEPCO/TDK 4 -OUTPUT SWITCHING POWER SUPPLY 
Ideal for disk drive needs of CRT terminals, microcomputers and 

video games Input:115/230VAC. 50/60Hz Output: +5V e 5 Amp,+12V 
1.8 Amp, +12V e 2 Amp, -12V e 0.5 Amp UL recognized CSA certified 
Size: 7%1 x 6-3/16W x 16h11 Weight: 2 lbs. $59.95 each or 

MRM 174KF 2 for $99.95 
Switching Power Supply for APPLE II, I1+ & 

Can drive four floppy disk drives and up to eight expansion cards 
Short circuit and overload protection Fits inside Apple computer 
Fully regulated +5V @ 5A, +12V @ 1.5A, -5V @ .5A. -12V @ .5A 
Direct plug-in power cord included Size: 9 k"L x 314"W x 21/4"H 
Weight: 2 lbs. 

KHP4007 (SPS-109) $59.95 

51/4" APPLE-' 
Direct Plug -In 

Compatible Disk Drive 
and Controller Card 

The ADD -514 Disk Drive uses 
Shugart SA390 mechanics -143K 
formatted storage 35 tracks 

Compatible with Apple Control- 
ler 8 ACC -1 Controller The drive 

comes complete with connector and cable - just plug 
into your disk controller card Size: 6"L o 315'W x 
8-9/16"D Weight: 43e lbs. 

ADD -514 (Disk Drive) $169.95 
ACC -1 (Controller Card) $ 49.95 

More Apple Compatible Add -OC)- 
APFI (Cooling Fan with surge protection). - . - $39.95 
KHP4007 (Switching Power Supply) $59.95 
JE614 (Numeric/Aux. Keypad for IM) $59.95 
KB -A68 (Keyboard w/Keypad for n a n+) $79.95 
MON -12G (12" Green Monitor w/soMei stand)- - . - $99.95 
JE864 (80 Col. +64K RAM for le$99.95 
ADD -12 (514" Half -Height Disk Drive) $179.95 

ADDITIONAL APPLE' 
ADD-ONS AVAILABLE 

ARC -16K(161< RAM Card ter Apple u 6 e+) $39.95 
AEB-2 (EPROM Sumer for Apple 11, 11+ 8Ile) ,$69.95 

Allows copy of standard EPROMS 
2708. 2716, 2732, 2764 

ASSC-P (Super Serial Cord tor Apple 11,11+ a !M) - .$99.95 
ADD-Ilc (5k" Half-Ht. Disk Drive for Apple Oct $189.95 

DISK DRIVES 

Documentation 
Included 

Best 
01.Ps/ 

MPI51S (MPI5f4"SS full-ht ) $ 89.95 
RFD480 (Remex 514" DS full -ht) $109.95 
TM100-2 Crandon 5,4" DS full -ht) $159.95 
FD55B (Teac 51/4" DS half -ht) $149.95 
SA455 (Shugart 514" DS half -ht) $159.95 
FDD100-8 (Siemens 8" SS full -ht) $119.95 
PCK5 (51/4" Power Cable Kit) $2.95 
PCK8 (8" Power Cable Kit) $3.95 

UV -EPROM Eraser 
18 Chips - 21 Minutes 

I 
1 Chip - 15 Minutes 

Erases all EPROM$. Erases up to 8 chips within 21 minutes (1 chip 
in 15 minutes). Maintains constant exposure distance of one Inch. 
Special conductive foam liner eliminates static build-up. Bulf-in 
safety lock to prevent UV exposure. Compact - only 9.007 x 
3.70'W x 2.601-1. Complete with holding tray for 8 chips. 

DE -4 UV -EPROM Eraser $74.95 
UVS-11EL Replacement Bulb $16.95 

4 -CHANNEL SWITCHING POWER SUPPLY 
Microprocessor, mini -computer, terminal, medical equipment and process 

control applications Input: 90-130VAC. 47-440Hz Output: +5VDC OR 5A, 
-5VDC e 1 A; *12VDC .6)1A. -12VDC e IA Line regulations: 0.2% Ripple' 
30mV p -p Load regulation: '1% Overcurrent protection Adj: 5V main 
output 0.10% Size: 6%1_ 0 14'W x 4-15/16H Weight: 1 h lbs. 

FCS-604A $69.95 

New: IBM PCXT EQUIVALENT 130 WATT POWER SUPPLY 
UPGRADE YOUR PC! 

Input: 100V-130V/200V-260V selectable @ 47 to 63Hz Output: 
+5VDC @ 15A, -5VDC O 0.5A, +12VDC @ 4.2A, -12VDC @ 0.5A 

Plug compatible connectors Frts into IBM PC Weight: 6 lbs. 

IBM -PS $169.95 

JE664 EPROM PROGRAMMER 
Our New ' Communications Program! 

24 & 28 PIN 

4 111111 

REQUIRES NO ADD1tONAL SYSTEMS FOR OPERATION 
Programs and validates EPROM$ Checks for properly erased EPROM5 

Emulates PROMS or EPROM3 - Loads data in RAM by keyboard Changes 
data in RAM by keyboard Loads RAM horn an EPROM - 664 RAMs can be 
used for external microprocessor development Compares EPROMs br 
content differences Copies EPROMa Input 1150ÁC a 6004 Assembled 

d tested Slze. 154x1 x Bs, D x 3`.'91 Wt: lbs 2718 Module $coded 
JE664-A EPROM Programmer $995.00 
JE695-e9232C INTERFACE OPTION - This option implements computer 
access. the JE664's RAM, allowing computer to manipulate. store. and trans- 
fer EPROM data b and Porn the JE664 Sample program listing is supplied in 
MBASIC br CP/M computers Documentation prowled t0 adapt be szffware 
to other computers with an RS232 port Specs 9600 Baud, 8-14ìt word, odd 
parity with 2 stop bits Assembled and bated 2718 Module Inchdud 

EPROM Programmer 
JE664-ARS w/JE665 Option $1195.00 

StO Minimum Order - Us. sods Only CA Resident., Add 6K%Sala Ter Spec Sheb - 30e each 
Shipping. Add 5% pica S1.5 Insurance Sand Si Pbabse for FREE 1985 Jameco Caen Prices Subject to Change 

Sendm,nped, pH -addressed anrobpa m naive e Monthly Sales Feen - FREE! 

(MasterCard 

il Order Elecuon,cs ' Waldode 

áemeco 
ELECTRONICS 

1355 SHOREWAY ROAD, BELMONT, CA 94002 
5/85 PHONE ORDERS WELCOME - (415) 592-8097 - Telex: 176043 

JE664-ARS COMMUNICATION PROGRAM 
For IBM-PC or XT and Compatibles 

Feet compiled BASIC pogrom - Easy bum, menu -d Print Sed- 
c,wis of EPROM da. View data M HEX 1p4 ASCII NEW! 
The JE664-ARS Communication Program was written br quick Interfacing 
between 1heJE664-ARS EPROM Programer and the IBM-PC computer and 

perdes M -d prou IIm t Load rid Sa EPROM 
data to and from the computer or Soppy disk Dala entend by be computer 
can be 0ewwd m Hex 8 ASCII formats. Printed hard -copes are also displayed 
in boo forma.. Program Is ideal br keeping ar Shen o/ master EPROM5 on 
disk The program Is compatible br all EPROM$ hoed with the JE664. 
Computer requirement IBM-PC, XT or eq.) with at least 128K RAM and one 
serial port Optional One parallel port or printer. 

JE664-ARS-CP $49.95 
JE664-AR sn S Comunbae Won. Program (5w' DIM and Were Io torso) 

JE664-CP CABLE 
craw tar I555 -PC to JE584TARS Program (6' Shielded CtlM$29.95) Aswnily) 

JUMPER (Peneoneled MODULES - Jumper IPerºonelity) Moduler for OK, 
16X, 32K and 640 EPROM5.'Prwae specify EPROM and manufacturer. 
JUMPER (PeeenaMy) MODULE' ... 014.95 each 

CIRCLE 114 ON FREE INFORMATION CARD 

www.americanradiohistory.com



ADVANCED 
COMPUTER 

PRODUCTS, Ili: 
SINCE 1976 

AT RAM .12295 
258K RAM...... .15.95 

APPLE COMPATIBLE PERIPHERALS 
AL5 CPAA 3.0 PLUS CARD. $329.00 
COEX 18K RAM CARD. ..SALE 39.95 
COEX PAR. PRINTER CARD wICABLE.. 49.95 
COO( BO COL EAT 84K CARO SALE 89.85 
IS PKASO IIO 111,1181 138.05 
KENNSINGTON SYSTEM SAVER 69.85 
KENNSINGTON PC SAVER 38.05 
KRAFT JOYSTICK . 36 95 
MOT SPEED DEMON 248.95 
MICROSOFT Z-80 SOFTCARO 247 95 
GRAPPLER PLUS 119.95 

FARADAY IBM PCB 

CPU Board w/64X MS DOS canasta. 
$349.95 

BUFFERED GRAPPLER 5189.95 
GRAPPLER SUPER SERIAL SALE 511295 
VIDEO ] ROB III IIO. 189.96 
APPLE Ilc SERIAL CABLE 38.95 
APPLE Ile KEYBOARD 49.95 
APPLE II/Ile POWER SUPPLY 59.95 

APPLE 11315 DISK CONTROLLER 4995 
APPLE 1181e COOLING FAN SYSTEM 40 05 
STREET ECHO II SPEECH SYSTEM 99 95 
TITAN ACCELERATOR II CARD 449 B5 

WIZARD 80 COLUMN CARD SALE 9900 

ROCKWELL AIM 

6502 Single Boere Computer 

$249.00 

IBM PC HARDWARE 

AST "COMBOPLUS" 840. 
SIGMA "MAXIMIZER" 6014 

SIGMA DISK CONTROLLER 
HARD 01511 CONTROLLER.. 
10 U6 INTERNAL HARD DISK 
10 US EXTERNAL HARD DISK. 
15 Mb INTERNAL HARD DISK. 
15 Mb EXTERNAL HARD DISK 

80 WATT BOOSTER SUPPLY 
130 WATT IBM SUPPLY 

PC COMPATIBLE KEYBOARD 
IBM PC CHASSIS. 
PLANTRONICS "COLORPLUS" 
10 MS TNT TAPE STREAMER. 
PERSYST MONO CARD 
PARADISE MONO/COLOR 
HERCULES MONO CARD 

518900 
240 85 
188 85 

2a9 85 
605 00 
859 00 
849.00 

104900 
t4995 
15965 
98 00 
120 95 
388 95 

1150.00 
199.00 
409 95 
389 00 

PRINTERS 
BROTHER UR -15P9113941 SALE $389.00 
BROTHER 11R-25PIS (2314) SALE 599.00 
BROTHER 0R350á 13Bc59 800. CO 

NEWT BROTHER M2024 124001 1299.00 
COEX 80FIT 1801051 SALE 149 00 
EPSON 90-ACH0FT el SAVE 150.00 
EPSON MX8AFT180c4) SAVE 150.00 
EPSON EX -80 1180041 SAVE 150 00 
EPSON FX100 1160141 SAVE 15000 
MACINTOSH orI SERIAL I/O 115.00 
OKIDATA 020 11ß8 00p51 SALE 399 95 
OK1ATA 23P 11001051 81995 
001134. 84P 12001001 
OKID010ATA 2350P 13501051 
TOSHIBA P1351 1290n/ 
STAR GEMINI 10X 1120.41 
STAR GEMINI IOXPC 
STAR GEMINI 15X 
STAR GEMINI 15X00 
SPECIAL STAR STX80 THERMAL 129.00 
NEC 80274 PORTABLE PRINTER 388.95 
PANASONIC 1081 SALE 359.00 

775 00 
1895.00 
1295.00 
288 00 
329 00 
3]9.00 
449.00 

MONITORS 
AMDEK 300G (GREEN) 5139.95 
AMDEK 300A (AMBER) 149.95 
AMDEK 3104 (IBM AMBER) 189.95 

CALL FOR COLOR I S NEW MODELS 
POS H412 (IBM COLOR) 489 95 

588 95 
198 95 
22700 
398 00 

BB 95 
Call 

POS SR -12 (H1 -RES, 
PGS MAX -12110M GREEN) 

POS DOUBLER BOARD 
TAXAN 420 ¡HIRES IBM/ 
ZENITH 1224/123G 
ZENITH ZVM131/135 
SANYO 8500 (MED-RES) 279.00 
SANYO 75001HI-RESI 379.00 

SANYO ILOOKALIKEI 12" AMBER SALE 74 95 

BIMIEDIZEIMM 
BIZCOMP "PC INTELLIMODEM" TINT) S349ß5 
HAYES SMARTMODEM 12001EXT) 488 95 
HAYES SMARTMODEM 12000 (TNT) 389.115 
HAYES SMARTMODEM 300 1EXTI 209.95 
14ICRO1.400EM APPLE Ile 249.85 
PROMETHEUS 1200M /MACINTOSH/ 480.85 
PROMETHEUS 1200 (PC EDT) 35995 
NOVATION ACCESS 12-3 38085 
CAT COMMUNICATIONS SYSTEM 41905 
APPLE COMP. LOW COST MODEM (300)49.95 

HARD DISKS 
SEAGATE ST6013 5Mb 
SEAGATE ST419 115901 
SEAGATE 110MbI ST212 
0M11á 16. 221.113 

RODIME 10. 15. 22M0 
SHUGART SA130415Mh/ 
3/GUEST REMOVEABLE 

52E9 00 
44900 
44900 

Call 
Call 

148 95 
Cell 

CALL FOR UUOTE ON HIGHER 
CAPACITY HARD DRIVES/ 

SUPER SAVER 
SHUGART SA604 HARD 

5 M b $149 95 
NEW FACTORY Oty 10 139 95 

DIRECT Oty 100 129 95 

TEAC 558 5128.95 
MITSUBISHI 4851 14995 
SHUGART 455 124 95 
TANDON TM100-2 16995 

5' DISK DRIVES 
SHUGART 8018 
SIEMENS F1313100 
SIEMENS 1013200-8 03/013 
.ITS 512894 
FAITS 02898 WHt 
TANDON 848E WHI 

SAME 242 5911 

0289 85 
129 
195.00 
43995 
438 95 
388 95 
308 95 

DRIVE CABINETS 
5I" CASE POWER SUPPLY $0905 
511" DUAL WH1. wIPOWER SUPPLY 79.95 
8" WAL CASE vv/POWER SUPPLY 27995 
8" THINLINE WAL sr/POWER SUPPLY 188.85 
5'0." HARD DISK w/POWER SUPPLY 188.05 
50 W HIGH HARD DISK íe995 

APPLE DISK DRIVES 
APPLE 1131e COMPATIBLE S174.ß5 
APPLE 11315 COMPATIBLE `A ROH 164.95 
MI0ROSCI APPLE III DRIVE 212.95 
APPLE II to APPLE Ilc ADAPTOR 19 95 

NOTICE TO DEALERS - We Will Pay 

Top Dollar For Your Excess Inventory 

KETTRONIC 5150/51 158 00/190 00 
MOUSE SYSTEMS MOUSE WISW 149.95 
OU4080ARD W/8414. 283.00 
TECMAR GRAPHICS MASTER 545.00 
TECMAR CAPTAIN 64K 31900 

CURTIS PC PEDESTAL 38.00 
PGS or OUADCHROME ADAPTOR ..8 00 
TILT and SWIVEL STAND 21.00 
SYSTEM STAND.. 21.00 
EXTENSION CABLE IBM MONO 38.00 
KEYBOARD EXTENSION CABLE 2800 
SURGE SUPPRESSORS. 
DIAMOND (LEMON) 3900 
EMERALD (LIME) 9/ 00 
SAPPHIRE (PEACH) 69.00 
PUBY (ORANGE/ 88.00 
COEX 384K MULTICARD 8/05 189.00 

S-100 SALE ITEMS 
64K STATIC RAMCARD $199.95 

PLUS MAJOR OEM PURCHASE 
WHILE SUPPLY LASTS 

ALL NEW. WITH DOCUMENTATION 
TUART BOARD SALE 9895 
FRONT PANEL BD 11M0Á11 SALE 78.95 
8080 M. BOARD SALE 40.95 
8" FLOPPY CONTROLLER (1011081 149.85 
S-100 EXTENDER CARD 2495 

CAPACITORS 
01ÁF DISC BYPASS CAPACITOR 100/5550 
1 uF DISC BYPASS CAPACITOR 10018 50 
DISE MONOLITHIC CAPACITOR 100/11.25 
1 uF MONOLITHIC CAPACITOR 100114 25 

TRANSISTORS/DIODES 
PN2222A 
PN23e9A 
PNBB 
2N2219A 
22221134 
2N23o5 
2221307 
223055 
293565 
293838 
293772 

7/$1 00 
5/1.00 
3/1 00 

45 
45 
45 
25 
89 

A1100 
4/1 00 

80 

2N3904 
293806 
TIP29A 
TIP30A 
TIP31A 
TIP32A 
194148 
19751 
120002 
1N4004 
MP02232 

11151 00 
11/1 

2/1 (XI 
vl 00 
211.25 
2/1 25 

25/1 00 
5/1 00 

12/1.00 
10/1 00 

1 40 

OPTO ISOLATORS 

MCT-2 
MCTB 
sic -ree 
MC4-255 
4N28 
4227 
4N2B 

$ 559 
1.38 

55 
1 88 

85 
85 
89 

4533 
4235 
4237 
4238 
Thin 
90X33 
225 

$ 80 
1.25 
1 25 

88 

ze 
SI1 80 

LED LAMPS 

Jumbo Red 
Jumbo Green 
Jumbo Yellow 
Mml See Red 
Minl Sze Green 
Min) See Yellow 

100 
S 08 

15 
15 
00 
16 
18 

EDGE CONNECTORS 

SACO ST 
5-100 WN 
44PinST 
41 Pin WW 
82 Pin ST 
82PnWW 

1-99 100 
53.95 53.25 

475 410 
275 260 
475 425 
650 810 
526 885 

D -SUBMINIATURE 
1-24 25 

06255 (Fem. 5310 52.80 
092515 240 2.29 

Hood 51 25 Mfg MAYS 9B 
DE37S IFemele/ 55.25 55 75 
DE3701.15) 525 510 

Hood $1 75 919 HAV S 00 
DOSAS (Fernige/ 58.95 58.85 
013.P W./ 6.00 5.]5 

Ho. 53 25 MIO HAYS 99 
(OTHER STYLES IN CATALOG) 

CENTRONICS 
1. 38 Pin Male S8 85 
IOC 3e Pin Female 8 49 
Solder 36 Pin Male 749 
Solder 36 Pin Female 8.95 

(CALL TOLL FREE FOR IDC's) 

MIIMEUZIZEMMI 
SOLDERTAIL 1-99 100 

8 Pin STEP $ 13 5 10 
14 Pin STEP 15 11 

16 Pin STEP 17 12 
18 Pin STEP 20 17 

20 PIn STEP 28 28 
22 Pn STEP 29 27 
24 Pm STEP 20 27 
28 Pm ST/LP 38 32 
35 Pln STEP 45 38 
40 Pin STEP 48 42 
64 Pin STEP 395 3 25 

MACHINED 
HIGH 

RELIABILITY 
SOCKET 

SALE 
CALL FOR 

SPECIAL 
RATES 

a/IR./RAP (GOLD) 1-- 
8 Pin WW9L S 4B 

14 Pin WW/31 62 
18 Pin W W /31. 85 

IOU 
0 40 

49 
55 

18 Rn WW/3L 89 77 
20 Pin WW/3L 99 98 
22RnWWI3L 1 19 113 
24 Pin WW/3L ;.25 117 
28PlnWW/34 1.38 
40 Pn WW/31 1 8 1>5 

TEXT0002IF ZERO INSERTION 
16 Pin 5675 24Pm57.85 28 Pin 5895 

(We Stock All Tpee 91 Sockets, 

MAIL ORDER PRICING ONLY 

6800 
68000 
88000L10 
6800 
5802 
8803 
5909E 

548.05 
69.95 
200 
7l5 

18.85 
14.50 

8810 
6920 
8821 
8828 
8940 
8846 

5286 
375 
2.80 

1450 
12 75 
1405 

6850 
8852 
8880 
6815 
138130 

S 3.25 
5.95 
7 90 
8 75 
2.20 

6500 
8502 54 50 6504 58.75 8522 58.75 
85024 
86026 

890 8507 
9.50 8520 

9)5 5532 
425 8551 

950 
11 50 

8000 
8035 S 5 75 8214 5 3.75 8259 5 6.75 
8038 
8080A 

5 75 
295 

8218 
8224 

1 95 
2.20 

8271 
8275 

8985 
28 95 

80854 4 90 8228 1 85 82)9 8 75 
800854 
8088 

9.95 
24 50 

8228 
8237 

310 
1175 

8282 
8283 

8.25 
6.25 

8087 
8088 

128.95 
29 50 

82375 
8238 

18 95 
4 25 

8284 
8286 

5 50 
845 

8089 8895 8213 3.05 828) e 45 
8155 
8158 

6 7 
075 

8250 
8251 

1050 
4 25 

8288 
8289 

1495 
44.65 

8185 
8202 

26.B5 
23 95 

82514 
8253 

695 
8 75 

8282 
8741 

1265 
2)85 

8203 
8205 

37 95 
3 25 

8255 
82554 

4 25 
8 85 

8748 
8148 

24 50 
24 50 

8212 1.85 8257 5 75 8)554 34 95 

Z-80 

ZBOCPU 
280 -CM 
280 -DART 
250 -DMA 
280910 
250810/0 
250810/1 
280-SIO12 
280-0109 

2 SOHO "A" 4.0MH4 '5 80001 

205 
3 7 
1295 
295 

11 25 
1195 
11 85 
1195 

435 
4 75 
B50 
1 95 
025 

1225 
12 75 
12 75 
12 75 

9 50 
1225 
1)95 
1765 
1250 

38 95 

28030 334.95 I Z8001 $34.95 I Z6132 53295 
18530 34.95 29002 34.95 28871 37 85 

DISK CONTROLLERS 
500785524 25 
17]1 1595 
1)91 24 75 

03 28 50 
1795 28 50 

1787 S29 85 
2791 4905 
2793 .95 
2785 49 95 
2)97 29.95 

6843 532 05 
8212 24 85 
1681 1105 
2143 12 05 
0218 1285 

CRT CONTROLLERS 
8045 514 95 
58645 17 85 
8847 11 50 
48505 14 75 
68047 24 50 

8275 528 50 TMS0619 539 50 
1220 36.95 8350 39 95 
5027 17 95 6545 14 95 
5037 21 85 8002 19 95 
NEC7220 Grepllke 38 95 

UARTS/USARTS 
1602B 5395 2350 5 8.95 108403 
10134 3 95 8250 10 50 7955501 
10154 8 75 108402 1 75 2651 

EPROMS 
170211m51 
2708145áS1 
2758 1541 

21181450rS/ 
2718135áS1 
251ß15V1 
11.1027113 

1.2532 
2732 1450S1 
273212á0n51 
27321200151 

5 3.80 
3.85 
5 50 
3 7 
550 
550 

50 
5.80 
460 
8.25 

1095 

sá85 

85 
a 95 

27324-4 1450151 S 8-50 
2832A (250S) 8 95 
2732A2 000n51 12 50 
2784 1450nS) 8 50 
2784 1250rS1 7 50 
2784 1200/151 17 50 
11.152584 1450n5) 12.85 
90M88)64 1450n51 34 95 
MCM88786 1350n51 39 95 
271283 130á51 21 50 
2712812501S1 22 95 

CMOS EPROMS 21032 51585 
27018 512.95 27C64 18.95 

STATIC RAMS 
210114á0n51 52.28 
210021450/151 .N 
2102-1 1450nSI .79 
211_022 1250/101 1 39 
2111 1450151 2 75 
2112145áS1 2.75 
2114 (450191 145 5/9.50 
21140.4 1450/11 1 88 8/12 50 
211403 1300/11 1 79 013 30 
21141.2 120011 1 89 0113 00 
214] 155aá1 
40444 )4á0n51 
40443130áS1 
4044-2 1200101 
UPD4101100n51 
5101 ICMOS) 

3 25 
3 75 
435 
3 75 
350 

MK4118 54.95 
094201621200n514.10 
T9M2018-151150814e5 
TMM2018.1 1103IS18 10 

8M8118144 12001514 75 
H128118P31160n814.95 
HM8118P2 112áS18.85 
HM81181P-4 (LP) 5.90 
H126118LP-3 (LP) 6.75 
HM81181_02 ILPI 9.85 
28132130an51 32 85 
H518264P-15 1150132 95 
HM82NLP-15 EP) 3695 
70.4189 (35n51 1.85 
8341515á1S) 3.95 
03425 (50ná) 3.95 

DYNAMIC RAMS 
4027 1250851 01.29 
1103 (3001151 78 

411852 115051 1 60 013 95 
41182á 1200,5) 1 85 8/12.50 
41186-4 125001 1 05 0110.50 
41648.15011 50n15 95 0/29.95 
41649200 1200/114.05 804.95 
416418120 1120n51 8.49 
70541641151151 5.95 

; M54418 115á5) SB 75 
1268.1501150n1 17.95 

41266-200 1200n/ 15.85 
75154050 130Gn91 1.85 
TMS40801303nS) 185 
MM521301300nS1 1.85 
UPD411 1300n51 1.85 
1/4952881250nS1 1.85 

GAVILAN SPECIALS 
8 or 18 LINE ERS 
18 LINE BY 80 LCD DISPLAY 
B LINE BY 80 DISPLAY 
THERMAL PRINTER MECHANISM 
8AVILANTBM KEYBOARDS 
85 x 11 THERMAL PAPER 1500 ed. 
PASCAL SOFTWARE w/MANUAL 
12V NI -CAD BATTERY PACK 
20 M. CRYSTAL OSCILLATOR 

Cell 
0)9.95 
38.95 
24 95 
1485 
288 

99.00 
896 
395 

SUPER SAVER 

IBM PCe 
Comp DS. D. Dave 

88996 

HI -TECH SPECIALS 

AM D7910 
300 BAUD MODEM IC 

*2996 

DATA AOUISITION 
A000800 $14 05 
4000904 345 
DAC0808 ,90 
41.060045 
ADC0818 1; 25 
.7523.19.00 

ADC0817 Sem 
0AC0800 4.75 
DACO808 285 
00.01020 7195 

DAC1022 585 
LF353N 122 

140818 S1.95 
140818 2 85 
134C100 795 
DAC08 7 85 
04001 6 65 
LF13201N 1.99 

NOW LIQUIDATING GAVILAN COMPUTER 

CALL FOR GAVILÁN 8/16 LINE COMPUTERS 

See Below GAVILÁN SPECIALS 

1.5110807 $3.95 
LM3001( BB 
13430151 35 
LM30411 1.88 
1M3061-1 96 
003080 4.75 
LM307N .40 
LM30802 .65 
1M310CN 1 85 
11.131105 .82 
L1.1312H 1.75 
1031805 1.45 
103101 1.55 
1M3192 1 19 
LM3201ºee 01951 

110324N 55 
04339N 95 
LM3401eee VOA 
1143482 85 
11.1358CN 65 
0M359 1 75 
LM380N 2.95 
LM370N 4.05 
1.1.1373N 3.96 
LM388N 3.75 
LM377N 1.90 
LM380CN .85 
LM38011 1 05 
11.1381N 1 58 
193822 I.35 
193836 1.85 
1M394N 1 75 

LM388N 88 
LM387N 1 29 
1M380N 115 
LM382N 89 
1M723N .48 
154723H 55 
NE531 285 
NE555 35 
NE556 65 
NE558 149 
NE561 23.50 
9E584 2.85 
LM585 95 
1058e 145 
1.61588 .85 
NE510 3.65 
5E5)1 2.00 

Corporate Buyers -.. 
Call For Volume Quotes! 

2E690 5245 1.143,, 98 
NE692 
007005 

2.70 
.55 

LMJvr, 
LM3915 

5295 
2 95 

0470891 
1M)10 

1.90 
88 

LM3916 
MC4024 

2.05 
3.75 

19711 
04)16 

.15 
3.85 

MC0044 
RC4131 

4.36 
3 75 

1147230 .55 RG138 I 19 

107230 
19 10733 

.15 
BB 

RC4151 
CA3023 

3 )5 
2.75 

LM739 
LM741CN 

185 
33 

CA3039 
CA3048 

1 25 
1.25 

LM741H 
1347412 

40 
.29 

C03059 
CÁ3080 

2.85 
2.85 

1914) 
04748 

65 
.56 

CA3085 
CA3080 

1 69 
1 10 

1M1014 
LM1303 

1.16 
120 

CA3081 
CA3082 

1.130 

1.80 
LM1310 1 45 CA3083 1 55 
MC1330 
1401349 

1.65 
1.85 

003008 
CA3089 

80 
2 95 

MC1350 1 15 CA3098 3 45 
MC1358 
MC13)2 

1.85 
8 75 

003130 
CA3140 

129 
1 15 

13.11414 
LM1558H 

1 55 
2 90 

043148 
083180 

1 19 
1 49 

LM1800 2 35 1913080 1 25 
LM1812 
191630 

8 10 
3.40 

13M13800 
LINI 3700 

1. 
1.45 

LM11371 
0M1872 

5 45 
5 45 

LF347 
LF351 

2.19 
80 

041877 3.20 LF353 .09 
LMIB89 
11.11886 

1.90 
1 70 

LF355 
1F358 

110 
1 10 

ULN2001 
ULN2003 

195 
1 IB 

LF357 
810)10F 

139 
79 

012200 3 75 71072CP 1.35 
002207 
082208 

2.90 
240 

TL074C2 
71.081CP 

1 90 
59 

082211 
1.92877P 

3 75 
2 00 

11084CN 
11494 

1 90 
4.10 

11.32878P 
1.1.12900 

225 
83 

T149e 
11407 

1.85 
3.20 

L142901 
192903 

99 
88 

MC3423 
MC3453 

140 
4.95 

102007 
LM2017 

245 
285 

MC345e 
9C3450 

1.29 
375 

193900 55 MC3489 525 
L143905 115 MC3470 795 

VOLTAGE REGULATORS 
7805T Alep .69 8, 12. 15. 244 
78105 12. 5V 65 
7ßM080 89 

9MG 145 
75005110 8.75 
7812. 

15 24V 1 .29 
]0051 Mp 

8. 12. 15. 24V .79 

15N15: 240 1.39 
79105. 12 15V 85 
LM309K t.25 
04317HM 125/3.85 
LM323K 485 
LM337K 375 
1.543385 8 7 
LM350T .55 
LM350K 475 

SPECIAL PURPOSE CHIPS 
MC144115" 50 
BRIO. 11 

34702 12.50 
5016 14 95 
8118 1050 
5307 10 50 
MC4024 375 
8038 3 )5 
5389 3 50 
58187 12.25 
S01000 Speech 

58174 $11.25 
5832 3 75 
4152388 11 50 
4153800 II 50 
2513001U 9.50 
25130021 9.50 
UPD7201 28.85 
3341 450 

85090 S 9 25 
)8477 3 75 
)6488 5 75 
)8489 8 85 
ÁV38810 7 85 
4038912 ] 95 
SS1-263 38.85 
Votrex 38.95 

11 C80 13 25 DIplMker 34 95 
14015906 295 .113000N 195 

995 TR18835VUART 425 

DISKETTES 
"IBM PCS" 

DS/DD 
HAD Rings 

Tyvac Cover 
Major Mfgr. 

$1.1968/ t 000 

$1.3500/250 
$1.55e./25 

$0411 DISKETTES 
VERBATIM 52501 SSND 

ER9ATIM 550-01 OS/00 
MAXELL MD -1 SSIOO 
MAXELL M132 05)00 

YSAN 104110 85O13 
TSAR 104/213 DS/DO 

GENERIC 5595 
GENERIC 13.0 

(J 
DISKETTES (MAC. etc) 

" HEAD CLEANING KIT 
8MMEAD CLEANING KIT 
DYMEC 18M PC DIAGNOSTIC 

PPLE 11 DIAGNOSTIC DISK 
MACINTOSH DISKETTE HOLDER 
514 DISKETTE HOLDER (501 

Box 10 
519 95 
28 85 
18 85 
29 85 
2e 95 
33 95 
1505 
1795 
44.95 
1195 
1195 

29 95 
28 85 
1885 
18.85 

EXPANSION MEMORY 

64K UPGRADE (086 of 91$24.95 
256K RAMS (256001) $15.95 

CABLES/ACCESSORIES 
18M PARALLEL (SM.edl 
IBM SFRIAL 158ielded) 
KEYBOARD EXTENSION 
85232 GENDER CHANGER Male. e 1495 
RS232 GENDER CHANGER Female -Female 14.85 
NULL MODEM ADAPTOR 14.25 

S2ß 95 
24 95 
995 

SPECIALS OF THE MONTH 

8087 - 80287 SALE Call 

AB PRINTER SWITCHBOX (Parallel) $69.95 

TELEDATA MODEM VIC 20(64 42.95 

APPLE Ile KEYBOARD 49.95 

IBM COMPATIBLE KEYBOARD 99.95 

POTTER POWERLINE MODULE 5.99 

CALL FOR DEC RAINBOW BLOW-OUT 

NEC8201 PORTABLE 

NEC8027 PORTABLE PRINTER 

ZENITH Z151PC COMPUTERSALE 

IBM PC, 256K 2 wIDRIVES 

IBM PORTABLE 

COMPAQ PORTABLE 

369.95 

369.95 

1995.00 

1795.00 

1850.00 

2195.00 

TOLL FREE 

AAKK 

Mail Order: P.O. Box 17329 Irvine, CA 92713 

800-854-8230 RWail: 13108 E.714) Ana, CA 92705 

558 8813 
TWX 

910-595.1565 MAIL ORDER PRICING ONLY 

7400 S.19 7449 5 88 74123 5.45 14176 f.89 
7401 19 
7402 19 

1447 85 
7448 88 

74125 42 
74128 .44 

14178 .69 
74179 1.34 

7403 19 
7404 .10 

7450 .18 
7451 .18 

74128 49 
74132 .45 

70180 .75 
74181 1.75 

7406 23 
7408 49 

7453 IB 
)464 18 

14138 .75 
74141 85 

84182 1 15 
74184 2.25 

7401 49 
7408 24 

7456 25 
7480 .37 

74142 2.85 
74143 3.70 

74186 2.25 
74100 87 

7000 19 
7410 .19 

7470 29 
7472 .29 

74144 2.95 
74145 59 

74191 87 
74192 87 

7111 24 
7412 .38 

7473 33 
7474 .34 

74147 1.49 
74148 1.19 

74193 87 
74194 .87 

7413 .34 7485 38 74150 1.09 74195 .81 
7414 .48 
7418 49 

1418 34 
7479 480 

74151 .56 
74152 .67 

74198 75 
74197 .88 

7417 49 
7A20 19 

7480 88 
7482 95 

74153 .53 
74154 1 19 

71108 I I5 
74199 1 15 

7421 .05 
7422 45 

7483 45 
1485 .55 

74155 89 
74158 .59 

74221 1.18 
74251 75 

7423 .58 8488 36 74157 .59 74273 1.85 
7425 .29 
7428 29 

7480 1 96 
7400 .35 

14159 1.85 
14150 1.58 

14278 1 e9 
74279 75 

7427 .25 7101 85 74160 79 74283 1.40 
7428 .55 
7430 .18 

7492 45 
7403 35 

74181 69 
74182 .89 

74284 2 90 
74285 2.80 

7432 29 
7437 .25 

7494 85 
7495 50 

74183 .89 
74184 .89 

74290 1.49 
14298 1 49 

8438 .28 7808 .BB 74185 .98 74386 55 
7439 .58 
7440 .19 

7401 270 
74100 1 50 

74168 .85 
14187 2.75 

74398 .55 
74387 55 

7441 70 
7442 46 

74107 24 
74100 37 

74170 1.25 
74182 4.)5 

74388 55 
74300 145 

7443 1.15 
7444 115 

14116 145 
74121 .20 

74173 .88 
74174 .68 

74393 1.33 
74490 226 

7445 8B 14122 44 74175 89 

1 
740500 5 28 7415113 5 38 1418247 S 74 

740501 25 
7/LS02 25 

)419114 3B 
7415122 45 

7405248 98 
>4LS248 88 

740503 25 
74LSO4 33 

7405123 95 
7418124 2 )5 

7418251 59 
7400253 59 

740505 25 
740508 27 

7405125 49 
14L5126 49 

7415257 59 
7403258 58 

740509 28 
740510 25 

7413132 50 
7405136 38 

7400259 2.85 
7415260 58 

741511 33 
740512 33 

7415138 59 
741_5130 58 

7415261 2.49 
7405298 55 

741513 38 
740514 59 

7405145 1 18 
7415148 138 

7405273 1 45 
7405285 3.29 

701515 33 
741520 28 

7405151 55 
7405153 .55 

7415279 50 
7415283 88 

741521 29 
741.522 29 

7405154 1.18 
7418155 89 

7015290 88 
7415293 78 

741528 20 
740027 29 

74Lá156 50 
7400157 69 

7405295 08 
7413298 88 

740528 20 
74LS30 25 

]400158 89 
7405180 69 

7403324 1 76 
741534 1 95 

7432 33 05 
740533 53 

7400181 60 
7415162 89 

74153488 I.85 
7405352 1.25 

741538 35 
741538 38 

7415163 89 
7415164 69 

7405353 1.25 
740á3B3 1.28 

741540 25 
74L542 44 

8410105 00 
7415188 190 

7405385 48 
7ÁL5386 48 

740548 74 7405188 1 15 1405367 45 
740548 74 
740551 25 

7415189 1 15 
7415170 1 40 

841.5388 45 
7405383 1 3B 

740554 29 
741_555 29 

7405173 87 
7405174 57 

74LS374 1.33 
74LS375 69 

741573 39 
740574 34 

7405175 87 
7418181 1 95 

74L5377 1.38 
7405385 1 85 

74L5)5 39 
740078 39 

7405190 95 
7405181 86 

7418388 45 
741.5390 1.15 

740076 3B 
740883 59 

7403182 76 
7415183 88 

7005383 1.15 

7405385 1 15 
740585 88 
741580 30 

7415104 00 
7400125 00 

7405398 1 47 
7405424 2.9 

740580 54 
740582 54 

7415188 70 
7415128 79 

7405888 1.75 
7403870 2.29 

741883 54 
74L385 75 

7418221 89 
7015240 95 

811585 146 
810098 1.45 

740596 88 7413242 05 810007 1 46 
7405107 30 
7418100 SM 

7408243 55 
1405244 1 25 

810598 145 
25L52521 288 

7105112 38 740S245 1 45 26182569 3.50 

4000 i 29 4028 5 85 4059 57 90 4505 8.95 
4001 24 
4002 24 

4028 75 
4030 39 

4090 .85 
4068 39 

4606 1 10 
4507 1 10 

4008 19 
400] 25 

4031 3.25 
4032 215 

4068 26 
4070 35 

4508 90 
4510 >9 

4008 95 4034 1 81 4071 28 4511 79 
4008 39 
4010 .38 

4035 18 
4037 1 95 

9012 28 
4073 28 

áfi12 70 

514 18 

4011 24 4040 75 1075 28 
; 

4515 19 
4012 24 4041 75 4076 75 4518 19 
4013 35 
4014 85 

4042 65 
4043 85 

40]7 35 
4078 35 

4518 85 
4520 76 

4015 39 

4018 35 
4044 80 
4048 ao 

4081 .2B 
4082 2B 

4555 95 
4558 05 

4017 85 
4018 78 

4047 8B 
4048 

4005 05 
4088 95 

4566 1 36 
80C95 1 50 

1010 38 
4020 89 

4048 34 

4050 3. 
4083 45 
4094 2 95 

8009] 49 
MC14408 12.95 

4021 88 
4022 89 

4051 15 
4052 75 

4088 1 80 
4099 1 85 

MC14400 12.95 
MC14410 9.85 

4023 25 
4024 58 

4053 75 
4055 3 05 

4501 139 

4502 95 
MC14411 11 95 
MC14412 1285 

4025 25 4058 2 95 MC14419 4.95 
4027 45 CALL FOR 74940 

74S00 PROMS' 
74300 S 35 74574 565 749158 S.99 14320091.19 
74502 35 
74503 35 

74585 1.139 

74589 55 
745180 2.49 
745181 1.98 

745280 1 95 
745287. 1.95 

84504 45 
74505 45 

745112 55 
743113 55 

845174 1 10 
748175 1.19 

743208.195 
749373 209 

71308 39 
74500 39 

745114 56 
7431242 89 

745188.1 49 
745194 1 49 

745374 200 
748387. 1 95 

70.410 35 
74511 35 

843132139 
745133:5 

745185 149 
743199 149 

743471. 595 
743472. 405 

74315 35 
74520 35 

745134 50 
745135 89 

745240 1.99 
745241 189 

743413. 4.95 
745474. 4.95 

74522 35 
74530 35 

7441381.38 
745138 89 

743242 1.98 
743243 1.99 

748475. 495 
745570. 2.95 

74532 45 
74838 88 

743139 88 
743140 55 

745244 199 
745251 1.18 

743571. 2.95 
745572. 4.96 

74540 39 
74551 35 

743151 0B 
745153 99 

70.4253 1.19 
745257 1 19 

743573. 4.85 
749040 2 49 

74584 30 745157 99 740259 1 19 745941 2.43 
74355 38 CALL FOR 74HC 

12:111 
74000585 74074 5.85 74010151.15 74037352.35 
74002 .35 
74001 20 

74Cß5 1.89 
74090 1 15 

740175 1.15 
740240 1 88 

740374 2.35 
740901 59 

74008 35 
84010 36 

74093 1 15 
MORO 74C IN 

710244 189 
STOCK - ALSO 

740822 4.45 
IN CATALOG 

TERMS: We accept NSA, MC. M0. Case. and P1s01G 17063 

School and Company POs We AO rol UHge your C4I0 unh( SR 529 
Pelsolul checks reluire drnels I4¢nse and credit and 4 No 8.89855 

Added ea 054 et MC 000'5 over S559 rep1re 20x: /145118th 0351 

Add 3s. 1(179/12 and 0000119 tor UPS We one sameeay 00101009 

P11ces suelM to change ß304/I 01115 W rra the nOM m 24- 
51 nulac(u1e1 We are nor 1esporr,/ I IIIOgrapnbl ends 

01/1. Ader 310.00 0508 Sale PKas May 905 

132 CIRCLE 106 ON FREE INFORMATION CARD 

www.americanradiohistory.com



. I I I 4 n. e NE 

ìiIIKì7/1 - - 44-45 800 9 3 3 CORPORATION AK, HI, 218881.8874 EasyLink - 62837814 TWX - 9103508882 DIGI KEY CORP 

4 
NATIONAL 

C EMWIK ATLANTIC D ODÉSNC 
N QUAL/TY - Name brand products from nationally recognized manufacturers. 

MACHINE DIAMOND DOLE UNGAR 
EGO 

C4 
VISA ARIES PLESSEY MOLEX AAVID E. F. JI SERVICE - Computerized order processing and inventory control AS INSTRUMENTS D-10 AP PRODUCTS V DIA 

NATIONAL SEMICONDUCTOR 
ACHINE 

HPANASONIC A SAVINGS - Vo/ame Miscounts OEM Quantity Pricing Toll Free ROO Number CHE 
)4110 

MICALS 
UNGAR 

A ES GPLCHEMICALS S ERY A MOLE X 
ES 

.101 DEr D 050 .I D -KEY - 0101x51 - 0000.eEI 
Im I. - LOCI - OlID. - - l el.IK(EY - 01019 DEr -- DIGI xór - DIDLREr 

max - 0301.º69 - 010E16Er - DIOOKN' - DIOOKEP - 0101-KE9 - olglxçr - mar xr 
0101 

N3-De01 
005 -MGM!, -010óx _ _02241/- ObKLY -alOfp.m INTEGRATEDY CINCUITS 1°/u Metal Film Resistors 

LAuu t0.609 eV] CMOB 

LF347.1 1. .. > 
L3x 

1033316 1 

5Ó6361 t P M31Dx 9 g16 60 

1.PRex 
N vuq n m 1.83166 

5.5 Lfaw 3100e,. 1.6 40009 
a11CN 3103x 

16 
g400BA0 I C 

iradicll 

.03 

iis 
¿M31.13C4 3 20 i 3.Y w 

i22322 ti 33=r1 :i 
L6111CLM 1.0.17906. R i 30 qi69. 

1-7"2:Z' T MNz6 3.0 g 
1.M3t3n 

1.617131361 qi908. 
Ta 

161316161.163177 

w 
16091.124C3.1311. 

10 1.610164C2 56 466313 

.61301.2 13 i.2 LM 

31 
6 

6 
M331A1 J 36 

1433315611 i:él 0.03L01w93i:á g¡ A k133oM-16261 
1 

9133044P-24 1.3 4046 4 
k336 519.11 55 É 
A23° 5 w D09 
H3z.x dalA 1.3 . 667006 
361.sx B6 5ii3ai 

1ID 
a 

6933109 

M9.x ® N 12 9.53S4617816 . 90 4004 
46.113 90 4000 M2 6 0 I .0 q0 1.9 

1.163376 7 q 'N .03xa 130 

IP "`«"*" Z8 Mnu 40660 79 

1 70 

Na. Ord 9e w arY 4 1REY 

Foorczeyouenmm m low 4401615 cont. 

n dfk,4. 66. 
D 

RC v°.Iar:43419.:5mY 

06606011 MIST. VALUE YAM 
STANDARD 516516100 90.1. 

163101 BBB9A 
b 0,55,5997.57 50521146 .3.38 407013 
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PARTIAL LISTING ONLY- PLEASE CALL OR WRITE FOR FREE CATALOG. 

PE -14 
PE -147 

,PE -247 

r 
STATIC RAMS 

2112 256x4 (450ns) 
2114 1024x4 (450ns) 
2114-25 1024x4 1250ns) 
21141-4 1024x4 (450ns)(LP) 
21141-3 1024x4 (300ns)(LP) 
21141-2 1024x4 (200ns)(LP) 
TMM2016-200 2048x8 (200ns) 
TMM2016-150 2048x8 (150ns) 
TMM2016-100 2048x8 (100ns) 
HM6116-4 2048x8 (200ns)(cmos) 
HM6116-3 2048x8 (150ns)(cmos) 
HM6116LP-4 2048x8 (200ns)(cmos)ILP) 
HM61161P-3 2048x8 (150ns)(cmos)(LP) 
HM6264P-15 8192x8 (150ns)(cmos)(LP) 

LP = Low Power 

4116-250 
4116-200 
4116-150 
4164-200 
4164-150 
TM S4164 

2708 
2716 
2716-1 
TMS2532 
2732 
2732A-4 
2732A-35 
2732A 
2732A-2 
2764 
2764-250 
2764-200 
27128 
27256 

DYNAMIC RAMS 
16384x1 (250ns) 
16384x1 (200ns) 
16384x1 (15Ons) 
65536x1 (200ns)(5v) 
65536x1 (15Ons)(5v) 
65536x1 (15Ons)(5v) 

5v = Single 5 Volt Supply 

EPROMS 

2.99 
8/9.95 

8/10.95 
8/12.95 
8/13.45 
8/13.95 

3.25 
3.75 
4.75 
3.69 
3.95 
3.95 
4.25 

17.95 

8/6.95 
8/8.95 

8/10.95 
9/19.95 
9/21.95 

7.95 

(45Ons) 
(45Ons)(5v) 
(35ons)(5v) 
(45Ons)(5v) 
(45Ons)(5v) 
(400ns)(5v)(21vPGM) 
(350ns)(5v)(21vPGM) 
(250ns)(5v)(21vPGM) 
(20ons)(5v)(21vPGM) 
(45Ons)(5v) 

8192x8 (250ns)(5v) 
8192x8 (200ns)(5v) 

16384x8 (250ns)(5v) 
32768x8 (250ns)(5v) 

5v = Single 5 Volt Supply 
21vPGM = Program at 21 Volts 

1024x8 
2048x8 
2048x8 
4096x8 
4096x8 
4096x8 
4096x8 
4096x8 
4096x8 
8192x8 

3.95 
3.95 
4.95 
4.95 
4.25 
4.95 
4.95 
6.95 

10.95 
4.95 
5.25 
8.95 

13.95 
29.95 

SPECTRONICS CORPORATION 
EPROM ERASERS 

Chip Intensity 
Timer Capacity (uW/Cm') 

9 8,000 
X 9 8,000 
X 9 9,600 

83.00 
119.00 
175.00 

r 7400 
7400 .19 7492 .50 
7401 .19 7493 .35 
7402 .19 74100 1.75 
7403 .19 74107 .30 
7404 .19 74116 1.55 
7405 .25 74121 .29 
7406 .29 74122 .45 
7407 .29 74123 .49 
7408 .24 74125 .45 
7409 .19 74126 .45 
7410 .19 74132 .45 
7411 .25 74145 .60 
7413 .35 74148 1.20 
7414 .49 74150 1.35 
7416 .25 74151 .55 
7417 .25 74153 .55 
7420 .19 74154 1.25 
7421 .35 74155 .75 
7425 .29 74157 .55 
7427 .29 74159 1.65 
7430 .19 74161 .69 
7432 .29 74163 .69 
7437 .29 74164 .85 
7438 .29 74165 .85 
7442 .49 74166 1.00 
7445 .69 74173 .75 
7447 .69 74174 .89 
7448 .69 74175 .89 
7473 .34 74185 2.00 
7474 .33 74192 .79 
7475 .45 74193 .79 
7476 .35 74194 .85 
7483 .50 74259 2.25 
7485 .59 74367 .65 
7489 2.15 74368 .65 

`7490 .35 74393 1.35, 

r 74S00 
74S00.327 
74S02 .35 
74SO4 .35 
74505 
74508 
74510 
74511 
74S20 
74S32 
74S37 
74S74 
74S86 
745112 
745124 
745132 
745133 
745138 
745139 
745140 
745151 
74S153 
745157 
74S158 
74S161 
745163 
745174 
74S175 
745240 
74S241 
74S244 
745280 
745287 
74S288 

45373 
74S374 
745471 

.35 

.35 

.35 

.35 

.35 

.40 

.88 

.50 

.50 

.50 
2.75 
1.24 

.45 

.85 

.85 

.55 

.95 

.95 

.95 

.95 
1.95 
1.95 

.95 

.95 
2.20 
2.20 
2.20 
1.95 
1.90 
1.90 
2.45 
2.45 
4.95. 

8000 
8035 
8039 
8080 
8085 
8085A-2 
8087-3 
8087-6 
8088 
8155 
8155-2 
8156 
8748 
8755 

5.95 
5.95 
3.95 
4.95 

11.95 
129.00 
119.00 

19.95 
6.95 
7.95 
6.95 

24.95 
24.95 

8200 
8203 39.95 
8205 3.50 
8212 1.80 
8216 1.75 
8228 3.49 
8237-5 15.95 
8243 4.45 
8250 10.95 
8251A 4.49 
8253 6.95 
8253-5 7.95 
8255 4.49 
8255-5 5.25 
8259 6.90 
8259-5 7.50 
8272 19.95 
8275 29.95 
8279 6.95 
8282 6.50 
8284 5.50 
8286 6.50 
8288 14.95 

Z80 
2.5 Mhz 

280 -CPU 2.49 
Z80-CTC 2.95 
Z80 -PIO 2.95 
Z80-SIO/0 9.95 

4.0 Mhz 
280A -CPU 2.49 
280A-CTC 3.95 
280A -DART 8.95 
280A -PIO 3.95 
Z80A-S10/0 10.95 

6.0 Mhz 
,280B -CPU 8.95, 

6500 
6502 4.95 
6520 2.95 
6522 5.49 
6532 9.95 
6551 9.95 
6502A 5.95 
6522A 9.95 
6551A 11.95 

6800 
68000-8 39.95 
6800 2.95 
6802 7.95 
6809 8.95 
6809E 8.95 
6821 2.95 
6845 12.95 
6850 3.25 
6883 22.95 

DISK CONTR 
1771 15.95 
1791 23.95 
1793 23.95 
UPD765 19.95 

INTERFACE 
8726 1.59 
8128 1.98 
DM8131 2.95 
DP8304 2.29 

CLOCK CHIPS 
MM5314 4.95 
MM5369 1.95 
MM58167 8.95 
MSM5832 3.95 

DATA ACQ 
ADC0804 
ADC0809 
ADC0817 
DAC0808 
MC 140818 

3.49 
4.49 
9.95 
2.95 
2.95 

SOUND CHIPS 
76477 3.95 
76488 5.95 
AY3-8910 12.95 

`SSI263 39.95A 

pPD765 FLOPPY DISK CONTROLLER 
* AS USED IN IBM PC 
* SUPPORTS UP TO FOUR 5V." 

OR 8" DRIVES 
* SINGLEISK OR DOUBLE DENSITY, $19.95 

SINGLE OR DOUBLE SIDED 
* DMA OR NON -DMA OPERATION 

L* * **SPOTLIGHT* ** *, 
CRYSTALS 
32.768Khz 
1.0Mhz 
1.8432 
2.0 
2.4576 
3.579545 
4.0 
5.0 
5.0688 
6.0 
6.144 
8.0 
10.0 
10.738635 
14.31818 
15.0 
16.0 
17.430 
18.432 
20.0 

1.95 
3.95 
3.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 
2.95 

JDR Microdevices 

UARTS , 
AY5-1013 3.95 
AY3-1015 6.95 
TR1602 3.95 
2651 8.95 
IM6402 7.95 

BIT -RATE 
GENERATORS 
BR1941 
4702 
COM8116 
14411 

MISC. 
3242 
MC3470 
MC3487 
AY5-3600 PRO 
HD46505SP 

,,CRT5027 

11.95 
12.95 
10.95 
11.95 

7.95 
4.95 
2.95 

11.95 
15.95 
19.95 

1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 800-662-6279 (CA) (408) 995-5430 

FAX (408) 275-8415 Telex 171-110 
Copyright 1985 JDR Microdevices 

r 

741.500 
741.501 
741502 
741503 
741504 
741505 
741508 
741509 
741510 
741511 
741S12 
741513 
741514 
741520 
74L521 
741526 
74LS27 
74LS32 
74LS33 
74LS37 
74LS38 
741540 
74LS42 
741547 
741551 
74LS73 
741.574 
74LS75 
741576 
741585 
741586 
741590 
74LS92 
74LS93 
7415107 
7415109 
7415112 
7415122 
7415123 
7415124 
7415125 
7415126 
7415132 
7415136 
7415138 
7415139 
7415145 
7415148 
7415151 
7415153 
7415154 
7415155 
7415156 

74LS00 
.24 
.25 
.25 
.25 
.24 
.25 
.28 
.29 
.25 
.35 
.35 
.45 
.59 
.25 
.29 
.29 
.29 
.29 
.55 
.35 
.35 
.25 
.49 
.75 
.25 
.39 
.35 
.39 
.39 
.69 
.39 
.55 
.55 
.55 
.39 
.39 
.39 
.45 
.79 

2.90 
.49 
.49 
.59 
.39 
.55 
.55 

1.20 
1.35 

.55 

.55 
1.90 

.69 

.69 

7415157 
7415158 
7415160 
7415161 
7415163 
7415164 
7415165 
7415166 
7415169 
7415173 
7415174 
7415191 
7415192 
7415193 
7415194 
7415195 
7415197 
7415221 
7415240 
7415241 
7415242 
74LS243 
74LS244 
74LS245 
7415251 
7415253 
74LS257 
74LS258 
74LS259 
7415260 
74LS266 
74LS279 
7415280 
74LS283 
7415290 
74LS293 
7415299 
74L5323 
7415365 
74LS367 
7415368 
74LS373 
74LS374 
74LS377 
7415390 
74LS393 
7415640 
7415645 
7415670 
7415682 
7415688 
811595 
25152521 

.65 

.59 

.69 

.65 

.65 

.69 

.95 
1.95 
1.75 

.69 

.55 

.89 

.79 

.79 

.69 

.69 

.79 

.89 

.95 

.99 

.99 

.99 
1.29 
1.49 

.59 

.59 

.59 

.59 
2.75 

.59 

.55 

.49 
1.98 

.69 

.89 

.89 
1.75 
3.50 

.49 

.45 
.45 

1.39 
1.39 
1.39 
1.19 
1.19 
2.20 
2.20 
1.49 
3.20 
2.40 
1.49 
2.80 

TL084 
LM301 
LM307 
LM308 
LM309K 
LM310 
LM311 
IJN317T 
LM317K 
LM318 
LM323K 
1M324 
LM331 
LM334 
LM335 
LM336 
LM337T 
LM338K 
LM339 
LM348 
LM350K 
LF351 
LF353 
LF356 
LF357 
LM358 
LM359 
LM377 
LM383 
LM386 
LM393 
LM393 
11497 

LINEAR 
2.19 

.34 

.45 

.69 
1.25 
1.75 
.64 

1.19 
3.95 
1.49 
4.95 

.59 
3.95 
1.19 
1.40 
1.75 
1.95 
3.95 

.99 

.99 
4.95 

.60 
1.00 
1.10 
1.40 
.69 

1.79 
1.95 
1.95 
.89 

1.29 
1.29 
3.25 

NE555 .34 
NE556 .65 

T = TO -220 

NE564 
LM565 
LM566 
NE592 
LM733 
LM741 
LM747 
LM1310 
MC1330 
MC1372 
LM1458 
LM 1488 
LM 1489 
LM1496 
LM 1800 
LM1 812 
LM1889 
ULN2003 
XR2206 
XR2211 
CA3146 
LM3900 
LM3911 
LM3914 
MC4024 
MC4044 
RC4136 
75150 
75154 
75188 
75189 
75451 
75453 
75477 

2.95 
.99 

1.49 
.98 
.98 
.35 
.69 

1.49 
1.69 
6.95 
.59 
.69 
.69 
.85 

2.37 
8.25 
1.95 
1.29 
3.75 
5.25 
1.85 
.59 

2.25 
3.95 
3.95 
4.50 
1.25 
1.95 
1.95 
1.25 
1.25 

.39 

.39 
1.29 

K = TO -3 

RETAIL STORE - 1256 S. BASCOM AVENUE 
HOURS: M -W -F, 9-5 TU -TH, 9-9 SAT, 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order $10.00. For shipping and handling include 
$2.50 for UPS Ground and $3.50 for UPS Air. Orders over 1 Ib. and 
foreign orders may require additional shipping charges - please 
contact our sales department for the amount. CA. residents must 
include 6% sales lax. Bay Area and LA residents include 61/2°/r. All 
merchandise is warranted for 90 days unless otherwise stated. Prices 
are subject to change without notice. We are not responsible for 
typographical errors. We reserve the right to limit quantities and to 
substitute 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 
.47uf 50v .14 10 50v .16 
10 50v .15 22 16v .14 
47 35v .18 47 50v .20 
100 16v .18 100 15v .20 
220 35v .20 150 25v .25 

50v MONOLITHIC 
.01uf .14 .1 .18 
.047 .15 .47 .25 

50v DISC 
10pí .05 470 .05 
22 .05 560 .05 
25 .05 680 .05 
27 .05 820 .05 
33 .05 .001 uf .05 
47 .05 .0015 .05 
56 .05 .0022 .05 
68 .05 .005 .05 
82 .05 .01 .07 
100 .05 .02 .07 
220 .05 .05 .07 
330 .05 .1 .12 

BYPASS CAPS 
.01 of disc 
.1 of disc 
.01 of mono 

1 of mono 

50v 100/6.00 
12v 100/8.00 
50v 100/12.00 
50v 100 15.00 

IC SOCKETS 
1-99 100 

8 pin ST 
14 pin ST 
16 pin ST 
18 pin ST 
20 pin ST 
22 pin ST .30 .27 
24 pin ST .30 .27 
28 pin ST .40 .32 
40 pin ST .49 .39 
64 pin ST 4.25 call 

ST=SOLOERTAIL 
8 pin WW .59 .49 

14 pin WIN .69 .52 
16 pin WW .69 .58 
18 pin WW .99 .90 
20 pin WIN 1.09 .98 
22 pin WW 1.39 1.28 
24 pin WW 1.49 1.35 
28 pin WW 1.69 1.49 
40 pin WW 1.99 1.80 

WW=WIREWRAP 
16 pm ZIF 4.95 call 
24 pin ZIF 5.95 call 
28 pin ZIF 6.95 call 

ZIF=TEXTOOL 

L(Zero Insertion Force) 

.13 .11 

.15 .12 

.17 .13 

.20 .18 

.29 .27 

rACCESORIES & PERIPHERALS' 
FOR IBM 

MAXIMIZER Memory Multifunction 259.95 
HAYES SMARTMODEM 1200B 419.95 
130W PONER SUPPLY 159.95 
TEAC FD 55B ' : Ht. Disk Drive, DS, DO 129.95 
MPI-B52 5'h" FDD, DS/DD 109.95 
PROTOTtiPE CARD 27.95 
PROTOTII PE CARD With Decoding 29.95 

FOR APPLE 
JDR 16K RAM CARD 39.95 
EPROM PROGRAMMER RP525 79.95 
PRI NTMA.X Parallel printer interface 49.95 
BAL -500 'h Ht. Disk Drive, Teac Mechanism 169.95 
BAL -525 Ht. Disk Drive, Alps Mechanism 139.95 
MITAC AD -1 Full Height, Shugart Mechanism 179.95 
DISK CONTROLLER CARD 49.95 
VIEWMAX-80 80 Column For Apple II, 159.95 
VIEWMAX-80e 80 Column For Apple Ile 129.95 
THUNDERCLOCK Official PRODOS Clock 129.95 
KRAFT JOYSTICK 39.95 
60W POWER SUPPLY 49.95 

MISCELLANEOUS 
ZENITH ZVM-123 15 MHz Green Monitor 105.00 
NEC JB1201M 20 MHz Green Monitor 169.00 
BMC BM-AU9191U Comp. 13" Color Monitor 279.00 
BMC BX-80 PRINTER 199.95 
NASHUA DISKETTES ss!SD Box of 10 19.95 
VERBATIM DATALIFE DISKETTES DS 'DD 34.95 

`DISKETTE FILE Holds 70 Diskettes 9.95, 

DISKETTE FILE 

$ 
DISKETTES 

OR MORE 
ED WITH 

50 DISKETT 
59 95 if purchased alone 

SMOKED ACRYLIC CASE 
WITH SIX INDEXED DIVIDERS 

+ RUGGED, HIGH QUALITY 
CONSTRUCTION 

+ HOLDS 70 51/4" DISKETTES, 
WITH ROOM TO SPARE J 

NASHUA DISKETTES 5Va" SOFT SECTOR 

DOUBLE SIDED, DOUBLE DENSITY WITH HUB RINGS 

BULK PACKAGED IN FACTORY SEALED BAGS OF 50. INCLUDES 
DISKETTE SLEEVES ANC WRITE PROTECT TABS. IDEAL FOR SCHOOLS, 
CLUBS. AND USERS GROUPS. THIS IS A SPECIAL PURCHASE, SO 

QUANTITIES ARE LIMITED. 5 YEAR WARRANTY. 

$1.3}19 
gCea. 

$1.49 ea. $1.59 ea. 
4 r r L y 1 1 100 41 r W 

D -SUBMINIATURE 
DESCRIPTION ORDER BY 

CONTACTS 
9 15 25 37 

SOLDER CUPS MALE DBxxP 1.19 1.59 1.90 2.85 
FEMALE DBxxS 1.50 1.85 2.25 3.90 

RT. ANGLE 
PC SOLDERS 

MALE DBxxPR 1.65 220 3.00 4.83 
FEMALE DBxxSR 2.18 3.03 3.00 6.19 

IDC 
RIBBON CABLE 

MALE IDBxeP 2.95 3.90 4.75 6.95 
FEMALE IDBxxS 3.25 4.29 5.25 7.95 

HOODS BLACK HOOD -B --- -- .99 --- 
GREY HOOD .89 .39 .99 1.09 

MOUNTING HARDWARE -$1.00 
FOR ORDERING INSTRUCTIONS, SEE IDC COON. ABOVE. 

RIBBON CABLE 
CONTACTS 

25 

SINGLE COLOR COLOR CODED 

1 

.45 
10' 

4.00 
1' 

1.32 
10' 

11.80 
34 
50 

.61 

.89 
5.40 
7.50 

1.65 
2.50 

14.50 
22.00 

36 PIN CENTRONICS 
CEN36 MALE SOLDER CUP 
IDCEN36 MALE RIBBON CABLE 

`IDCEN36F FEMALE RIBBON CABLE 

7.95 
8.95 
8.95 

9000 
9334 2.50 
9368 3.95 
9602 1.50 

INTERSIL 
ICL7107 12.95 
ICL7660 2.95 
1CL8038 3.95 
DIP SWITCHES 
4 position 
6 position 
7 position 
8 position 

1 

.85 

.90 

.95 
95' 

r VOLTAGE 
REGULATORS 

78051 
78M05C 
78081 
78121 
7815T 
7824T 
7905T 
7912T 

.75 

.35 

.75 

.75 

.75 

.85 

.85 

.85 

7915T .85 
7805K 1.39 
78H05K 9.95 
7812K 1.39 
7912K 1.49 
78L05 .69 
79L05 .79 
79L12 .79 

,C, T=TO-220, K=TO-3, L=TO-92J 

4001 
4002 
4011 
4012 
4013 
4015 
4016 
4017 
4018 
4020 
4023 

`4024 

BARGAIN HUNTERS CORNER' 
DYNAMIC RAMS 

41256 .256K 200n$ 810.95 
4164 641( 200ns " 9/819.95 

STATIC RAMS 
HM6264- 8Kx8 liSOr`fs CMOS 517.95 
TMM2016 2Kx8 2010ns 53.25 
HM6146 . 2K x8 200na CM66. 53.69 

EPRO{MS 
27128 16Kx8 ;jBiins 513.95 
2764 8Kx8 450ns $4.95 
2732 41(x8 450na 54.25 

MATH CO -PROCESSOR CHIPS 
8087-3 INTEL 5129 00 
8087-6 INTEL 5119 00 

SPECIALS ENDS 4/30/85 

SWITCHING POWER SUPPLIES' 
PS -ASIE 

MODEL AA 12110 ASTEC AA11190 
+12V @ 2A +5V @ 4A 
-12V @ .1A +12V @ 2.5A 
+5V @ 2.5A or -5V @ .25A 

5A if 12V not used -12V @ .30A 
19.95 39.95 

51/4" DISK DRIVES 
TANDON TM100-2 
SHUGART SA400L 
MPI B52 
TEAC FD55B 'z Ht. 
TEAC FD55F'a Ht. 

DS/ DD 
SS/DD 
DS/DD 
DS/DD 
DS/Quad 

8" DISK DRIVES 
SIEMENS FD200-8 DS DD 

'SIEMENS FD100-8 SS DD 

159.95 
199.95 
109.95 
129.95 
139.95 

180.00 
129.00 

BEST SELLING IDC CONN. 
RIBBON HEADER SOCKETS 

IDS 20 2.25 IDS 40 
IDS 26 1.39 IDS 50 
IDS 34 1.59 

RIBBON EDGE CARDS 
IDE 20 2.25 IDE 40 
IDE 26 2.65 IDE 50 
IDE 34 2.75 

1.99 
2.25 

3.80 
3.95 

r LIGHT EMITTING DIODES 
JUMBO DISPLAYS 

1-99 100 -up 
RED .10 .09 
GREEN .18 .15 

,YELLOW .18 .15 

MAN -72 CA .3" .99 
MAN -74 CC .3" .99 
END -500 CC .5" 1.49 
FND-507 CA .5" 1.49 

TRANSISTORS 
2N2222 25 PN2907 
PN2222 10 2N3055 
2N2905 50 2N3904 
2N2907 25 2N3906 

1N751 
1N759 
1N4148 
1N4004 
KBP02 
4N33 

DISCRETE 
5.1v zener 
12.0v zener 
(1N914) switching 
400PIV rectifier 
200PIV 1.5e bridge 
OPTO -ISOLATOR 

.13 

.79 

.10 

.10 

.25 

.25 
25/1.00 
10/1.00 

.45 
1.75, 

CMOS 1 

.25 4027 .45 4066 .39 4538 1.95 

.25 4028 .69 4069 .29 4543 1.19 

.25 4029 .79 4070 .35 4553 5.79 

.25 4040 .75 4071 .29 4584 .75 

.38 4042 .69 4081 .29 74C00 .35 

.39 4046 .85 4082 .29 74C04 .35 

.39 4047 .95 4093 .49 74C14 .59 

.69 4049 .35 4503 .65 74C74 .65 

.79 4050 .35 4511 .85 74C906 .95 

.75 4051 .79 4518 .89 74C922 4.49 

.29 4053 .79 4520 .79 74C923 4.95 

.65 4060 .89 4528 1.19 74C926 7.95J 

ORDER TOLL FREE MasterCard 

000-530-5000 000-062-6270 (Cfl) 
Copyright 1985 JOR Mlerodwlua 
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marine 
PERSONAL DEFENSE AND PROPERTY PROTECTION 
UTILIZE SPACE AGE TECHNOLOGY. 
CAUTION THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 
BE ILLEGAL 
POCKET PAIN FIELD GENERATOR - IPG50 
Assembled $64.50 
IPG5. Plans $8.00IPG5K Kit/Plans $44.50 
PHASOR PAIN FIELD CROWD CONTROLLER -PPF10 
Assembled $250.00 
PPF1 Plans $15.00 PPFIK .... Kit/Plans ....$175.00 
BLASTER - Provides a plasma discharge capable of puncturing 
a can. Produces a 100,000 WAIT PULSE. 
BLS10 ASSEMBLED $89.50 
BLS1 .. PLANS .. $10.00 BLSIK .. KTI/PLANS $69.50 
PLASMA STUN GUN - Very intimidating and affective 5 to 10 
feet 100,000 VOLTS 
ITM10 ASSEMBLED $99.50 
1TM1 .. PLANS . $10.00 ITM1K .. KIT/PLANS - $69.50 

1RUBY 

LASER RAY GUN - Intense visible red beam burns and 
welds hardest of metals. MAY BE HAZARDOUS. 
RUB3A11 Parts Available for Completing Device$15.00 

a 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 LASER LIGHT GUN - produces intense red beam for 
sighting, spotting. etc. Hand held complete. 
LGU3..Plans. $10.00 (Kit & Assembled Units Available) 
IR PULSED LASER RIFLE - Produces 15-30 watt infra -red 
pulses at 200-2000 per sec. 
LRG3 . All Parts & Diodes Available $10.00 
BEGINNERS LOW POWER VISIBLE LASER - Choice of 
red, yellow, green - provides an excellent source of monochromatic 
light 
LHC2 Plans $5.00 LHC2K Kit $34.50 

1SNOOPER PHONE -Allows user to call his premises and listen 
in without phone ever ringing. 
SNP20 Assembled $89.50 
SNP2 Plans $9.00 SNP2K Plans/Kit $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 automatically. 
VWPM5 Plans $8 00 VWPM5K _. Plans/Kit $39.50 
TALK 8 TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE - Great for monitoring telephone use 
TAT20.. Assembled... ..$24.50 
TAT2 Plans $5.00 TAT2K Plans/Kit.... $14.50 
Our phone is open fur orders anytime. Technicians are available 9-11 
am . Mon-Thurs for those needing assistance or information. Send 
$1.00 for catalog of hundreds more similar devices. Send check, cash, 
MO. Visa, MC. DOD to: INFORMATION UNLIMITED 

DEPT R8 .P O. Box 716. Amherst. N H 03031 Tel 603-673-4730 

CIRCLE 72 ON FREE INFORMATION CARD 

THE BEST PRICES 
5 1/4 TOP aALIrY DISKS 55/OD, folly guar. 10/08.80 
COPPIJTER /IONI TORS 12-gre r fe, pairable minor prob 15 
5 1/4 DISK JACKETS, whit generic 12/4iß 
COMPUTER PAPER tears to e.txll- White 3400/case $29 
AS ABOVE LETTER DUAL CLEAN PERE 2660/case 829 
SATISFACTION GUARANTEED OR YOUR MONEY MOO!! 
SHIGART 901 like BOl SS/SD 8,r fe, guar ant eed $49 
5 MBYTE MINIWINC/ESTERS rfe,gguar nds allignmenl 488 
OAK KEYBOARD SNITCHES úh1'51 -NO 20/SI 
BOSO-ERT PIR SUPPLY .6V83.5Á .12Vt2A -5V&-12VB.5A, 87.77 
2 SIDE COPPER CLAD FR4 20081 BB( 1b/$7 

BAR CELLSD3'130 
CLAD, FR4 

d 3.5't !0Ó0M f2l rate, $19 
SOLAR CELLS 4. 1500mA 83.50, 3/$10 
BANANA JACKS, FIN Smith *1509 8/81 100/49 
25411' 200PIV RECTIFIER 305 1N321OR 2/$1 
HEAVY DUTY FEATSIw FOUR TO -3'S siz 406.501.25,3/41 
DELAY LINES, yoor choice 75, 700, 200ns 2/0I 
MUFFIN FANS 110V, new 
3 MUFFIN FAILS ON A RACK, 0y, rle $9 
TELETOPLEESFCNE 

SS METAL PROJECT BOXES 3.5a2.boI.2Ehel 
Bell PI 

ASST'D IC'S, mixed types,lots of good numbers! 20/$1 
ASST'D MINI TOGGLES/PADDES 5/41 
!PDT MINI -TOGGLES ALCO threaded bushing, w/hware 3/41 
ALCO !-POLE B -POSITON RINI ROTARY RI 
10 NW POWER ROCKER SWITCH 'red, new 4/81 
4 COLD JACKETED TELEPHONE WIRE, 24ga. 5018/82 
2 CORD TWISTED WIRE AWr820 stranded 50ft/41 50 
SOLID STATE TIME DELAY RELAY DPOT, 10A contacts $2.95 
3PDT RREELAAYY A 12VDC ccooil, 10Ac80c 

30A contacts 
NI 

Si 

DPSTi10 RELAY 208V 1 25A contacts $1 
3 CORD HEAVY 

RELAY, 
LINEN CORDS, 6' AWGIB 2/$1 

MID D STEREO PLUGS 1/4, RIGHT ANGI-E, 2/$1 
FUSES 346 <AKC) 1/2 I 2, or 6 Asp, 25/51 

CCLAIRREEX PIÓTOOELLS CL7O3L,/500 ohmsstt'o 2ÓK418/$1 
EMI FILTERS: 2 amp: 41.951 3 amp 42.95 
2.5V LAPS 

w 
e , round bulb 10/$1 

DISC CAPACITORS, OlufelOOV or .05812V 30/41 

9V9V BAATTTEERRYCSNAPS, 
Insulated, 

w/arrc' leads 10/ 41 
MALE TO FEMALE DB25nCABLE 25' ALL 25 PINS WIRED Dell $12 
50PIV BRIDGE RECITFIERS, 2A 3/$1. GA 2/$11 25A SI 
1000uF 25V ELECTROLYTIC CAPACITORS, 1 4/41 
15,0000E COPIJTF_R GLIDE CAPACITOR, 25V, 8026( 10/$2 4 CABLE TIES locking 20/41 
1144148 SWITCHING DIODES 20/41 
283055 AUDIO PPN POWER TRANSISTORS 2/41 
EPRO15 .5V rfs 2764:83.50, 2732:83 2716 or 2708:4.99 
DYNAMIC RAMS rfs, 4116-200ns:346, 4164-150nse42.22 
790A:83 SIOI or 2:82, P10.42.45, DPIA,$7.50 
SEE NEXT LAST OR NEXT MONTH'S AD FOR FULL IC LIST' 
IC SOCKETS 14 16 22 24 or 40 pin soldertail,l(-A-PIN! 
16 PIN WIREWRAS IC SOCKETS, 2 -level 6/$1 
6 VOLT 450414/1 RECHARGEABLE BATTERIES, sealed, $3 
INSIL.ATED SILDERLESS TERMS: 5/32pushh-on fem. A14614-16. 
5/32' u h -on fen AW618-22; 3/32push-on AWG24-261 20/41 
ASST'S TRIMMER POTS precision 6/81 
ASST'D COMPUTER GRAD s E CAPACITORS 4/41 
1004( AUDIO POTS 1/4. 4/41 1 PEG SLIDE POTS 4/$1 
PULSE TRANSFORp4RS 6/$1 ASST'D LAPS 20/$1 
12 VOLT 1 WATT ZETER 8/41 DB -50 CON. female $1 
STICK-ON CABLE CLAMS 20/41 B POS DIP SWITCHES 2/41 
RACK PNELS alum. 19'08.5 $1 MUFFIN FAN GRILLES 2/$1 
IEATSIM(.I5A 

UF 
50PIV BRIDGE $1 ASST ROTRY SNITCHES 4/81 

store,O ORDER:y 
by 

Order 
Visa pAAmeex, 

or 
check, 

at 
nour order 

GUARANTEED$20. u5A1de 35FATIoNrox 6Oil YOUR 
1 for 

RONEYgBACK1 withined. 
days of r receipt. Send for our FREE FLYER, or circle 
reader service*. (rfe=removed from equipment) 

UNITECH 
20 HURLEY ST. 

CAMBRIDGE, MA 02141 
TEL:(617)"UNI-TECH" 
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DON'T 
BLAME THE 
SOFTWARE! 
Our Isolators eliminate equipment 
interaction, clean up interference, 
curb damaging power line spikes 
and 
lightning 
bursts. 

ISO -1 ISOLATOR 
3 isolated sockets; quality spike 
suppression; basic protection. . $81.95 

ISO -3 SUPER -ISOLATOR 
3 dual isolated sockets; suppressor; 
commercial protection $122.95 
ISO -17 MAGNUM ISOLATOR 
4 quad isolated sockets; suppressor; 
laboratory grade protection. . $213.95 

Lei7e, Electronic Specialists, Inc. 
171 S. Main, Natick, MA 01760 (617) 655.1532 

Toll Free Order Desk 1-800-225-4876 
MasterCard, VISA, American Express 

ríp 

i. %te. 

ACTIVE 
RECEIVING 
ANTENNA 

Gives excellent reception, 
50 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 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL, 
MW, BCB, VLF or Ham receiver. 

High dynamic 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, 
6x2x5 in. 12 VDC or 110 VAC with 

optional adapter, 
MFJ-1312, $9.95. 

$12995 snipping 

Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 
Order today. Call TOLL FREE 800-647-1800. 

Charge VISA, MC. Or mail check, money order. 
Write for free 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. 

MFJ ENTERPRISES, 
INCORPORATED 

Box 494, Mississippi State, MS 39762 

NICAD BATTERY ZAPPER KIT 
This* one of the most useful and money saving kite you 
can buy! The Niced Zapper kit repairs those Meads that 
you no longer use because they won't recharge. Many 
nicads gait taking a charge after a period of time because 
they grow internal "Whiskers'. The only war to make mow.) 
hem mall a toper tesifr b to VDC 

AA 
'whiskers"._, 

andT 
issmall uces operates from ó VDC(4A 

momentarily co e produces bO0 DC whisk it applies 
without 

men tahtly to 
the nicady.to "blow the 90% of Meads n ,froimg the 
battery. Repairs r about of Meads in rises from AA to 
Cc cells. Ag rapping, ithe stnd 

it 
y to be fully 

bilged again and .gain es rt like it did when it mass new). 
Shen Bro ing h prse expo, aluiar scadsutely IonisingyTh results! 
Stop all p 

, PC board and instructions (km 
The kit comes 

par", 

C6278 514.95 í \ 
STYLISH CASE 

C6252 S4.95 

PHONE ORDERS: 303-973-7291 
120 VAC 
Xenon 
Strobe Kit 

T\ 

C3071 / $10.95 

ruM1ehrm p,,. Al 
rilJnnlIlusMsof IiFM.Opreles 

11m gum..,Ia Reliable Jetiln- 
rwnJ eae 

d: 

BOX OF ELECTRONICS 
Super .surprise. of resistors, 

Ic u.mblara. 
`aB-:axm6ueelalnaT.. awutne,. xs .'box. 
sows: ói`çôeRe; r rinse. óo- 

toua wean 2,74%72e UPS. 

06282 SIO.00'' 

t Il'ID FAST CHARGE AA NICAD 

etNrleJhx m'ÌY JYM1 .d soo e'i:r 
ap'hs'and 

a^IureeJn' - 
1C6299rJ, 

$1.49 

SEND FOR YOUR FREE COPY 
OF OUR 1985 CATALOG LISTING: 

I spa 
er 70 electronic kit!s which Include 

l,, sod pc 60,4 

matron dollars worth of hand held 
o ca at giveaway prices. e 

I r.. mmridous electronic Mrguná 

114 a50NSEC Epsom 

Cet C4972 $2.95 

2732 EPROM 
Blank Hila&hl 

P.O. BOX 27038 *HANEY DENVER, COLORADO 80227 

electronics Inc 
Minimum AD Order $9.80 
Please Include $2.00 for pottage CUPS) 
VISA MC accepted 
Phone orders are welcome 

Send for our free catalog of unique "ems 
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ELECTRONIC 
COMPONENTS 

MANUFACTURERS OF QUALITY 
ELECTRONIC COMPONENTS 

BATTERY CLIPS & HOLDERS 

CABLE SETS CONNECTORS CAPACITORS 

DISPLAYS LEDs FUSES JACKS & PLUGS 

KNOBS LAMPS POTENTIOMETERS 
RF COILS RELAYS RESISTORS 

SWITCHES SEMICONDUCTORS SPEAKERS 

TEST EOUIPMENT TRANSFORMERS TOOLS 

WIRE A CABLE 

OVER 15,000 DIFFERENT ITEMS IN STOCK! 

Sales and Order Deal 
Open iron, 6 00o m IPSTI 

milles. COD Vito. 
MaatrChar4 

(Open Accounts Available) 

Phon and Mod 
Orders Walmine 
Cctalaas Mailed 
Cromd USA 
Sand 51.00 

MOUSER ELECTRONICS 
11433 W000SIDE AVE . SANTEE. CA 92071 
PHONE'. (619) 449-2222 TWX 910-331-1175 

CIRCLE 60 ON FREE INFORMATION CARD CIRCLE 105 ON FREE INFORMATION CARD CIRCLE 117 ON FREE INFORMATION CARD 
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- , = MI ---== iMilis 
IMMII OM MM. THE FIRST NAME IN 

ELECTRONIC TEST GEAR 

20 MHz DUAL TRACE OSCILLOSCOPE 
Unsurpassed quality at an unbeatable price, the Ramsey oscillo- $39995 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 at high sensi- high quality hook on 

tivity internal graticule front panel trace rotator Z axis high probes included 
sensitivity x -y mode regulated power supply built-in calibrator 

rock solid triggering 
'USA-Add $10.00 per unit for postage, overseas orders add 15% 
of total order for insured surface mail. 

RAMSEY D-1100 
YOM MULTITESTER 
Compact and reliable, designed to 
service a wide variety of equipment. 
Features include mirror back 
scale double -jeweled precision 
moving coil double overload pro- 
tection an ideal low cost unit for 
the beginner or as a spare back-up 
unit. 

$1 995 test leads and 
battery Included 

45 MHz DUAL SWEEP OSCILLOSCOPE 
The Ramsey 525 is a dual lime base.delayee sw.sI, unll that'cluees a built -.r. 

wit, signal delay line to permit clear viewing during very short rise times of high Ire- 
quency waveforms. Other features include. variable trigger hold 20 cali- 
brated sweep time ranges from 0.5 Willy to 0 2 Order. fully adjustable sweep high qualify hook on 
time 05 sweep magnification five (rigger sources. CHI. CH2, LINE EiTernal probes included 
and INTernal (V mode) front panel x -y operation, Z axis Input sum differ- 
ence of CH1, and CH2 waveforms displayed as single Pace sweep gate and 
sweep output auto focus single sweep 

'Same as unit to lett. 

NEW RAMSEY 1200 
YOM MULTITESTER 
Check transistors, diodes and 
LEDs with this professional quality 
meter. Other features include; 
decibel scale 20K volt metering 
system 31/2" mirrored scale 
polarity switch 20 measuring 
ranges safety probes high 
impact plastic case 

$2495 test leads and 
battery included 

- ó 5.17 
RAMSEY D-3100 
DIGITAL MULTIMETER 
Reliable, accurate digital mea- 
surements at an amazingly low 
cost in -line color coded push 
buttons, speeds range selection 

abs plastic tilt stand recessed 
Input jacks overload protection 
on all ranges 3':f digit LCD dis- 
play with auto zero, auto polarity 
& low BAT. indicator 

95 
battery Included 
test leads and 

/01 
1101'' 

$ 4 9 
k 

, . 

CT -70 7 DIGIT 525 MHz 
COUNTER 
Lab quality at a breakthrough price. Features 

3 frequency ranges each with pre amp dual 
selectable gate times gate activity indicator 

50mV @ 150 MHz typical sensitivity wide 
frequency range 1 ppm accuracy 

$11995 wired Includes 
AC adapter 

CT -70 kit $99.95 
8 95 BP -4 nicad pack 

CT -90 9 DIGIT 600 MHz 
COUNTER 
The most versatile for less than $300. Features 3 
selectable gate times 9 digits gate indicator 

display hold 25mV @ 150 MHz typical sen- 
sitivity 10 MHz timebase for NNW calibration 

1 ppm accuracy 

$14995 wired Includes 
AC adapter 

CT -90 kit S129.95 
OV-1 0.1 PPM oven timebase 59.95 

8 95 BP -4 nicad pack 

DM -700 DIGITAL MULTIMETER 
Professional quality at a hobbyist price. Fea- 
tures include 26 different ranges and 5 func- 
tions 31/2 digit, 'h inch LED display auto- 
matic decimal placement automatic polarity 

$11995 A 
wlredincludes 

C 

DM -700 kit $99.95 
MP -1 probe set 4.95 

CT -125 9 DIGIT 1.2 GHz 
COUNTER 
A 9 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 

$16995 wired Includes 
AC adapter 

BP -4 nicad pack 8.95 

PS -2 AUDIO MULTIPLIER 
The PS -2 is handy for high resolution audio 
resolution measurements, multiplies UP in fre- 
quency great for PL tone measurements 

multiplies by 10 or 100 001 Hz resolution F. 

built -In signal preamp/conditioner 

$4995 wired 

PS -2 klt.... $39.95 

ACCESSORIES FOR RAMSEY COUNTERS 
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 

VISA 

BROADBAND RE PREAMPLIFIER 

PR -2 COUNTER PREAMP 
The PR -2 is ideal for measuring weak signals 
from 10 to 1,000 MHz flat 25 db gain BNC 
connectors great for shifting RF ideal 
receiver/TV preamp 

$4495 wired includes 
AC adapter 

PR -2 kit $34.95 

IND 
PHONE ORDERS CALL 

716-586-3950 
TELEX 466735 RAMSEY CI 

CT -50 8 DIGIT 600 MHz 
COUNTER 
A versatile 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 1 ppm accuracy 

$16995 wired 
CT -50 kit $139.95 
RA -1 receiver adapter kit 14.95 

PS -1B 600 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 

$5 995 wired Includes 
AC adapter 

PS -1B kit $49.95 

TERMS: satisfaction guaranteed examine for 10 days: jl not pleased. return in 

original form for refund add 6°0 for shipping and insurance to a maximum of 

$10.00 overseas add 15ií. for surface mail COO add $2.50 [COO in USA only) 

orders under $15.00 add $1.50 NY residents add 7°o sales tax 90 day parts 

warranty on all kits 1 year parts & labor warranty on all wired units. 

RAMSEY ELECTRONICS, INC. 
2575 Baird Rd. 
Penfield, N.Y. 14626 
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Electronics Inc 

GP Mq 
(516)499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 

CTC9R Philips Remote 
-_ Cable Converter 

Micro computer technology duarra controlled 
IC's lock e picture a prevent drill 60 channel 

lime on 
channel 

m 21 sholur ionsLED Pal 
Cock hour LFD lllpilul scan Wirelesmem- 

ory 6 recall plus scan Wireless hand held 

$129.95 
,ba red transmitter system Automatic line 
tune Adaptable to any brand television One 
year warranty service 

Jerrold 58 Channel Wireless 
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 low as 
$10.00 off with a purchase $39.95 
of 2 refurbished monitors 

RS232 TRANSMISSION LINE TESTER 

Features: 'All 25 Signal lines arcessible 'Dual` 
Color Red Green Ifs 

Accessories: t Cable ID" male to Female Extension 4` 

Jumper Set 6 Straight 
1 TJumper 

Vinyl ease 
5169.95 Call for quantity prices. 

POCCca Ma -flowed. Inc to Mlia I.oeicScope Ile 

Irue Dud Trace 

w,aa F lemanu II. nom 
Kiln Fla wrvdor. Memorial 

Input Carla IA. e.n 
n.m.m .r Oper.m 

n imam..a 
11.1 

SCALL 
IN STOCK 

The Next Logical Step in Test Instrumentation 

BEFORE YOU PAY $$ FOR A TELEPHONE 
SERVICE CALL, TEST IT YOURSELF. 

Telephone Line Analyze Model #1042 

Testsalurcvons that adept v 

des e o -e e erg wli levels 
ol 

tins central eke to users telephone tICIK 

-etres reiepone Ir. pdemy Mai can 
ahem po ar. 

sensnn, 

ieepnones $19.95 

/ Ì-s( PazcistON 

. 

-./. 
ird(PRECISION PROFESSIONAL 

TELEPHONE PRODUCT TESTER 

Features: MODEL 1045 __ a ee 
P a.,Iea basic dperaa°n Ins, ,or .. u.am [0,0e0 and cordless telephnes 
answering machines and aulmmalic 

Cher a lelechune Me soya and $335.95 
handsets cords lor ontim y shorts 

. can used by the consumer wiihei 
umoas 

oe 
aeied any radial« ror salesperson-anM. 

or touchtone ieiepnones loll. mncay o0 lossal wen 
Row,. lore any normal level ring test me rester 

s 

Gan . used by nee saiespermn Iu 
Ves r A. that vice and oi0F iouei anon and lealures m 

Tone Mullipie Frpue., iewis ere 
above ewe.. requ... _ VA. 

Dealers Welcome 

Volume Visa MC BAC Amex All above 
prices include 4°° cash discount 

Discounts C 0 D money order check Add tor 
Min Order 52500 Shipping ' 

to 7500 5250 International shipping Add 1 

7600 to 250 00 $4 50 Prices subject to change 
2510040 50000 5600 wnhdut notice . 

COO 2 00 Extra 50100 to 75000 $850 
Add I shipping 75100 to 100000 $1200 
for monitors Over 100000 - 51250 

4199 9500 Mon Th Tu W F Sa 
TELEX -..551427 SPARTAN 9:' 
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ADVERTISING INDEX 
RADIO -ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 

Free Information Number Page 

263 A.I.S. Satellite 102 260 New -Tone Electronics 43 

50 A.W. Sperry 115 89 PTS 32 

108 AMC Sales 120 Pacific Cable 123 

76 AP Products 23 90 Paia 46 - Active Electronics 126 253 PanaVise 103 - Advance Electronics 33,34,35 68,274,297, Philips ECG CDIO 

106 Advanced Computer Products 132 298,299 

107 All Electronics 129 116 Philips Tech 124 

72 Amazing Devices 136 Phoenix Electronics 28 

84 Appliance Service 103 125 Power Plus 103 

52 Augat 122 267 Quietrole 107 
77 B&K Precision CV3 254 RAG Electronics 44,45 
53 BUYUS 103 - RCA D&SP 22,27 - Barta 121 78 Radio Shack 127 
98 Beckman Instruments 24,25 70 Ramsey 137 - CIE 38 257 Regency I 

109 Chaney 136 73 Sintec 42 
54 Chemtronics 28 75 Spartan Electronics 138 - Command Productions 107 - Tektronix CV2 
79 Communications Electronics 2 - Texas Instruments 36 

Coop's Satellite Digest 15 264 Unitech 136 
255 DICK SMITH ELECTRONICS.. 57-72 271 Wavetek 26 
266,272 Deco Industries 102,103 

256 Diehl Engineering 106 

82 Digi-Key 133 
Gernsback Publications, Inc. 

Digital Research Computers 122 200 Park Ave. South 
57 Digitron 104 New York, NY 10003 

(212) 777-6400 
110 Dokay 128 Chairman of the Board: 

Educalc Publications 47 M. Harvey Gernsback 

Elec. Industry Association 113 
President: Larry Steckler 

269 Electronic Salvage Parts 119 ADVERTISING SALES 212-777-6400 

60 Electronic Specialists 136 Larry Steckler 
publisher 

261 Electronics Book Club 7 Shelli Weinman 
120 Elephant Electronics 103 advertising associate 

111 Etronix 118 
Arline Fishman 

advertising coordinator 
100 Firestik II 118 Lisa Strassman 

251 Fluke Manufacturing 5 credit manager 

Fordham Radio I3,37,CV4 
Donna Sala 

credit associate 
252 Galaxy 103 Naomi Matten 

advertising assistant 
265 Gemini Electronics CD2 

Grantham College of Engineering... 48 Sales Offices 

86,262 Heath 17,89,91 
EAST/SOUTHEAST 

113 JDR Microdevices 134,135 Stanley Levitan 
114 Jameco 130,131 Radio -Electronics 

124 James Walter Satellite Rec. 103 
200 Park Ave. South 
New York, NY 10003 

115 Jensen Tools 103 212-428-6037,212-777-6400 

258 Kepro Circuit Systems 46 
MIDWEST/Texas/Arkansas/Okla. 

273 Logical Technologies 102 Ralph Bergen 
87 MCM Audio 125 Radio -Electronics 

105 MFJ 136 
540 Frontage Road-Suite 325 
Northfield, IL 60093 

McGraw Hill Book Club 29 312-446-1444 

67 McIntosh Labs 16 
PACIFIC COAST/ Mountain States 

270 Micro -Mart 124 Marvin Green 
117 Mouser 136 Radio -Electronics 

NRI 8 
15335 Morrison St.-Suite 227 
Sherman Oaks, CA 91403 

NTS 18 818-986-2001 

138 
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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 calio-ation o- corded and cord- 
ess telephones, ans-vering machines and auto- 
matic dialers. Perfo-rs every test you'll ever need 
-o test and repair a -y phon3 product including 
ierification of pLise and tcuch-tone numbers, 
measurement of frequency error and modula- 
-ion deviation. MODEL 1050 $1695 

MODEL 1045 $395 

TELEPHONE PROD4.CT TESTER. For in-store con- 
sumer or service use Tests handset cord, phone 
ine cord, dial/re-cial functions, voice and dial 
number levels, ring function Dnd voice quality of 
corded and cord ess phores, answering ma- 
chines and automatic dialers. MODEL 1045 $395 

CORDLESS TELEPHONE TESTER. Provides full servic- 
ng and cal bration capabiity for base and part - 
able phone units. All rf test and measurement 
-unctions. Replaces expen cive FM generators and 
modulation monitors, ye' performs all tests re- 
quired for cordless phone system analysis and 
-epair, including full frequency testing and align- 
ment. Generates all prior and recently approved 
trequencie5. MODEL 1047 539S 

MODEL 1042 $19.95 

TELEPHONE _INE ANALYZER. Quickly identifies a 
problem as external or in tt-e phone itself. Tests for 
condition of external phone ine, phone line cord 
r ng and line voltage levels and polarity. Easy to 
1 -se, no batteries or external power needed. 

MODEL 1042 $19.95 

These test instrcr- ents cover every possible level of service required for telephone products. They 
ore equally useful for tra-ning. The instruction manuals provided offer a comprenenstve course of 
training for serv.c3 perso-mel and students. Call your nearest B&K-PRECISION dis--eutor for off -the - 
shelf -delivery or cdditiorxi/ information --or contact B&KPRECISICIN. 

r*KPRECIS/ON DYNASCAN 
CORPORATION 

6460 West Cortland Street Chicago, I I nois 60635 312 889-9087 
tnternaeona Sales 6460 W Cortlanc. St Ce cago. IL 60635 

Canadian Sates. Atlas Elect chics. Ontano 
Soute a"d Centra' Amer.carx Sates Emp,re Exporters Plainview. NY 11803 
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Model DCM-602 

$7995 
Digital Capacitance Meter 
8 ranges with full scale values to 2000 uF 
FEATURES Broad test range - 1 pF to 
2000 uF LSI circuit provides high 
reliability and durability Lower power 
consumption Clear readout even in bright 
light Crystal time base Easy to operate, 
compact, lightweight Protected from 
charged capacitors Frequency range - 

800 Hz to 8 Hz 

SCOPE HAND-HELD DIGITAL 

CAPACITANCE and 
MUL11MEIERS 

0.5% DC Accuracy 
Highest Quality 
Highest Performance 
Lowest Prices 

Model DVM-634 

$4875 
7 functions, 32 ranges. 
Transistor measurement 
included. 

Digital Multimeters 
DC Voltage 100 uV - 1000 V 
AC Voltage 100 uV - 750 V 
AC/DC Current 200 uA - 10 Amps 
Resistance 20 Megohms 
Capacitance (DVM 636/638) 1 pF - 20 uF 

Charge it with VISA/MASTERCARD. Money orders, checks accepted. C.O.D.'s require 25% deposit. 

, 

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 Overload Protection Auto - 
decimal LCD readout Polarity Indication 

3000 hour battery life with 9V transistor 
battery Low battery indication 

Toll Free Fordhani 800-645-9518 
260 Motor Parkway, Hauppauge, NY 11788 In NY State 800-832-1446 

Service and Shipping Charge Schedule 
FOR ORDERS ADD 
$25-250 $4.50 
$251-500 $6.50 
$501-750 $8.50 
$751-1,000 $12.50 
$1,001 and up $15.00 
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