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True -rms. 
True values. 

Do you troubleshoot non -linear circuits or loads? If so, you need true -rms capability to ensure 

accurate measurements. Now you can get this capability without having to compromise on quality 

or safety to stay within your budget. 

Priced at just $199.00 *, the new Fluke Model 76 true -rms 

DMM is the latest in the long line of true -rms values from 

Fluke. You can use the Model 76 to easily measure 

true -rms ac current and volts, dc current and volts, 

ohms, capacitance, continuity, and frequency. And, the 

Model 76 is the only DMM in its class that meets UL, 

CE, CSA, and TÜV certification standards and conforms 

to the IEC 1010 -1 product safety standard for Overvoltage 

Category 111(1j 

You'll find that kind of true value all the way down the line 

with Fluke test tools. See your local Fluke distributor to select a 

true -rms meter that fits whatever your job or budget demands. 

121 ON FREE INFORMATION CARD C 

Fluke 32 Fluke 33 Fluke 76 
$149` $269` $199* 

U.S. list price. Prices subject 
to change without notice. 

(1) Approvals /Listing pending 

Fluke 87 
$335' 

R 

Fluke 8060A 
$459* 

© 1995 Fluke Corporation P. O. Box 9090, MIS 250E. 
Everett, WA USA 98206 -9090. U.S. (206) 356 -5400. 
Canada (905) 890 -7600. Europe (31 40) 644200. 
Other countries (206) 356 -5500. All rights reserved. 
Ad no. 00768 

TR e e ISO 9001 FLUKE. 
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As a member of the 
Electronics Engineers' 
Book Club .. . 
... you'll enjoy receiving Club bulletins every 3 -4 
weeks containing exciting offers on the latest books 
in the field at savings of up to 50% off of regular 
publishers' prices. If you want the Main Selection, 
do nothing and it will be shipped automatically. If 

you want another book, or no book at all, simply 
return the reply form to us by the date specified. 
You'll have at least 10 days to decide. If you ever 
receive a book you don't want due to late delivery 
of the bulletin, you can return it at our expense. And 
you'll be eligible for FREE BOOKS through the Bonus 
Book Plan. Your only obligation is to purchase 3 
more books during the next 2 years, after which you 
may cancel your membership at any time. 

Publisher's price shown. ?1995 EEBC 

Take 
LIBR 

when you joi 

his GIANT CIRCUIT 
RY for only $14.95 

the Electronics Engineers' Book Club® 

THE ENCYCLOPEDIA OF ELECTRONIC CIRCUITS 
-VoIs. 1 -4 by Rudolf F. Graf 

Hundreds of circuit ideas alphabetically arranged - from Alarm circuits to Zero 
crossing detector circuits! 
"... includes schematics for the latest electronics circuits from industry leaders. . . 

-Popular Electronics 
Turn to this com- 

prehensive circuit library 
for hundreds of project 
ideas ... valuable 
troubleshooting and 
repair tips ... and con- 
cise pinout diagrams and 
schematics. In each 
volume you'll find more 
than 700 electronic and 
integrated circuits and 
100+ circuit categories 
right at your fingertips 
to give you ideas you 
can use on the job or 
at your workbench. 

3,088 total pages 4,490 total illustrations Book No. 5861488 Hardcover 
If coupon is missing. write Io- Electronics Engineers' Book Club 

A Division of The McGraw -Hill Companies, P O. Box 549, Blacklick. OH 43004 -9918 

ELECTRONICS ENGINEERS' 
BOOK CLUB 

A Division of The McGraw -Hill Companies, 
P.O. Box 549, Blacklick, OH 43004 -9918 

YES! Please send me The Encyclopedia of Electronic Circuits - 
Vols. 1 -4 (5861488), billing me $14.95 plus shipping /handling & tax. 
Enroll me as a member of the Electronics Engineers' Book Club 
according to the terms outlined in this ad. If not satisfied, I may return 
the books within 10 days and have my membership cancelled. 

Name 

Address / Apt. # 

City 

State 

Zip Phone 
Valid for new members only, subject to acceptance by EEBC. Canada must remit in U.S. funds drawn 
on U.S. banks. Applicants outside the U.S. and Canada will receive special ordering instructions. A 
shipping/handling charge & sales tax will be added to all orders. RPIF196 
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NOW 
Vol. 67 No. 1 
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ON THE COVER 

25 LOW -COST SOFTWARE FOR PC -BOARD 
DESIGN 

The job of designing a printed circuit board contin- 
ues to grow more demanding as components shrink 
in size and grow in complexity. Fortunately, per- 
sonal computers can help make the job easier to 
bear. In this issue, 
we look at PC- 
board layout soft- 
ware packages 
that are designed 
to run on your 
desktop IBM -com- 
patible personal 
computer. Each 
package costs less 
than $350. Most of 
the programs are 
linked in one way 
or another to the 
schematic -capture 
programs that 
were reviewed in the September and October 1995 
issues of Electronics Now. A couple are stand -alone 
PC -board layout programs, and one, TurboCAD, is 
a general -purpose CAD program running with a 
PC -board component library. All of the packages 
were tested to see how they compare in price, ease 
of use, and features. -TJ Byers 

EXPERIMENTING WITN WAVEFORMTGENERATOR CIRCUITS 

Electronics 

I 
on your PC with 

low -cost software 

jRV Vf R'sxl 

pertb 
Bold tlN Wbwte 

Telephone 

L e Simulator 
¡bpi For te,óng nos 

TECHNOLOGY 

27 So, You WANT To Buy A 

NEW COMPUTER? 

37 

A quick review that explains all 
of the jargon that you'll hear 
slung around when you shop 
for a PC. -TJ Byers 

WAVEFORM GENERATOR 
CIRCUITS 

Synthesizers, IC function - 
generators, and LC- oscillator 
circuits for generating 
waveforms. - Ray M. Marston 

As a service to readers, ELECTRONICS NOW publishes available plans or information relating to newsworthy products, techniques and scientific and technological 
developments. Because of possible variances in the quality and condition of materials and workmanship used by readers, ELECTRONICS NOW disclaims any 
responsibility for the sate and proper functioning of reader -built projects based upon or from plans or information published in this magazine. 

Since some of the equipment and circuitry in ELECTRONICS NOW may relate to or be covered by U.S. patents, ELECTRONICS NOW disclaims any liability for 
the infringement of such patents by the making, using, or selling of any such equipment or circuitry, and suggests that anyone interested in such projects consult a 
patent attorney. 

ELECTRONICS NOW, (ISSN 1067 -9294) January 1996. Published monthly by Gernsback Publications, Inc., 500 Bi -County Boulevard, Farmingdale, NY 11735- 
3931. Second -Class Postage paid at Farmingdale. NY and additional mailing offices. Canada Post IPM Agreement No. 334103, authorized at Mississauga, 
Canada. One -year subscription rate U.S.A. and possessions $19.97, Canada $27.79 (includes G.S.T. Canadian Goods and Services Tax, Registration No. 
R125166280), all other countries $28.97. All subscription orders payable in U.S.A. funds only, via international postal money order or check drawn on a U.S.A. 
bank. Single copies $3.50. ©1995 by Gernsback Publications, Inc. All rights reserved. Printed in U.S.A. 

POSTMASTER: Please send address changes to ELECTRONICS NOW, Subscription Dept., Box 55115, Boulder, CO 80321 -5115. 

A stamped self- address envelope must accompany all submitted manuscripts and /or artwork or photographs if their return is desired should they be rejected. We 
disclaim any responsibility for the loss or damage of manuscripts and/or artwork or photographs while in our possession or otherwise. 
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DRESS UP AUDIO PROJECTS 

WITH SOLID -STATE LEVEL 
INDICATORS 
Light- emitting diodes can be a 

useful addition to virtually any 
audio project. - Robert C. Richards 

PARTY LINE 
The ultimate telephone -line 
simulator offers six different phone 
extensions, and can even bve 
used as the heart of an intercom 
system! - Thomas E. Black 
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WHAT'S NEWS 
A REVIEW OF THE LATEST HAPPENINGS IN ELECTRONICS 

Pentiums for 
supercomputers 

the Intel Corporation's 
Beaverton, Ore. operation recently 
won a contract from the 
Department of Energy (DOE) to 
develop what it calls the world's 
fastest supercomputer. It will 
include 9000 of Intel's P6 micro- 
processors, advanced versions of its 
Pentium processors, yet to be intro- 
duced. The processors will be 
linked in a massively parallel con- 
figuration. The cost for the super- 
computer has been estimated at $45 
million. 

The machine, when built, will be 
located at Sandia National 
Laboratories in Albuquerque, N.M. 
It will be used by DOE scientists to 
study challenging, data -intensive 
problems. Included among them 
will be simulations, the principal 
means for ensuring the safety, relia- 
bility, and effectiveness of U.S. 

nuclear weapons without actually 
testing them. 

Intel said its supercomputer 
would be the first to reach the goal 
of calculating more. than a trillion 
floating -point operations per sec- 
ond, known as a teraflop. The com- 
pany sees the supercomputer as a 

way to enhance its reputation by 
demonstrating that its production 
microprocessors can compute in all 
kinds of machines from laptops to 
supercomputers. The Beaverton 
operation used custom -made 
microprocessors in its previous 
supercomputers. 

Non -levitating magnetic 

trains 
The introduction of high -speed 

magnetically- levitated trains (called 
mag -lev) has been delayed by two 
major stumbling blocks: the high 
cost of laying suitable track~ and 

Standard 
Gauge Rails 

'4 

Prime Power Unit 

tAIMS 
hlagnetio 
Propuls n 
Coits 

ARTIST'S CONCEPT OF THE SERAPHIM HIGH -SPEED, MAGNETICALLY 
POWERED TRAIN shows the ladder -like reaction plates mounted vertically at 
the sides of the existing railroad track. The inset shows a cross section of one 
possible train configuration. 

difficulties in obtaining the rights of 
way for those tracks. A new concept 
developed at Sandia National 
Laboratories, Albuquerque, N. M., 
has been advanced to get around 
those problems -a magnetically 
powered, high -speed train that does 
not levitate. 

The train is called "Seraphim" 
(for SEgmented RAil PHased 
Induction Motor). Unlike mag -lev 
trains, which run with no engine 
aboard, the Seraphim would carry 
its own drive mechanism -a gas 
turbine that powers on -board elec- 
tromagnets. The pulsed magnets 
will induce reversed electric cur- 
rents in a series of aluminum plates 
bolted to or near the track. The 
induced currents will create their 
own magnetic fields, which oppose 
those of the train. By contrast, mag- 
lev trains are propelled by magnetic 
attraction from a series of stationary 
electromagnetic coils that must be 
powered along the length of the 
track 

According to the Sandia scien- 
tists, the train would be relatively 
inexpensive to build, and it could 
run on existing track at speeds of up 
to 200 miles per hour. Right now, 
the maximum speed for passenger 
trains traveling between Boston, 
New York, and Washington, D.C. is 
limited to 100 miles per hour, large- 
ly by the condition of the tracks. By 
contrast, demonstration mag -lev 
trains in Germany and Japan are 
expected to reach speeds of 300 
mph, but they require specially - 
designed and built track. 

Nevertheless, the Sandia scien- 
tists say that Seraphim will also be 
able to go 300 mph on specially laid 
tracks. A working model, powered 
by magnetic coils, has reached a 
speed of 34 miles per hour in a dis- 
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tance 12 feet from a standing start. 
This, they say has demonstrated the 
validity of the concept. 

To facilitate its timely introduc- 
tion, the Sandia -designed train would 
travel at speeds limited by the imper- 
fections in existing track. "This is an 
incremental approach to entry into 
the world of high- speed, magnetically 
powered trains," said Robert Turman, 
manager of Sandia's Magnetic 
Propulsion Department. "We can 
speed up the train if the public wants 
it, at a later time, but more work 
might be required. "He explained that 
the curves of some sections of existing 
track are too sharp for high -speed 
trains. "At that later time, in those 
locations, we'd either buy new rights - 
of -way or elevate the track, he added. 

In the Seraphim train, the fields 
pulse on just as the magnets pass the 
midpoint of the aluminum plates , 

triggered by optical sensors, to propel 
the train forward by repulsion. The 
aluminum plates would be pre- assem- 
bled in ladder -like sections (the plates 
serving as rungs) so that they could be 
bolted to the track rapidly and inex- 
pensively. 

The train would ride on unpow- 
ered wheels made of steel or compos- 
ite materials instead of being levitated 
by magnetic fields. In this way, the 
cost and complexity of the system 
could be further reduced. With this 
approach, both conventional diesel or 
electric powered trains could travel on 
the same track as the new trains. 
According to Sandia laboratory esti- 
mates, the construction costs of their 
system would be about one -quarter of 
those for a mag -lev system. 

Fuel cells for cars 
The fuel cell has long been consid- 

ered as an alternative power source for 
private automobiles, but many prob- 
lems have kept them at arm's length. 
They include the handling of hydro- 
gen required for their operation and 
the availability of a suitable low -emis- 
sion hydrocarbon fuel. Fuel cells have 
been aboard space shuttles and other 
spacecraft, but they are costly and are 
designed to be self sustaining. 

continued on page 50 
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MIE0 NEWS 
WHATS NEW IN THE FAST -CHANGING VIDEO INDUSTRY 

BY DAVID LACHENBRUCH 

Camcorder 

standardization 

A standard for measuring the 
light sensitivity of camcorders has 
been developed by an Electronic 
Industries Association (EIA) engi- 
neering committee and submitted 
to the American National 
Standards Institute (ANSI). The 
new standard will give meaning to 
low -light claims and make it possi- 
ble for shoppers to make direct 
comparisons from make to make 
and model to model. Until now, 
there has been no standard and the 
same camcorder advertised as hav- 
ing sensitivity of one lux in the U.S. 
may have been rated 8 lux Japan. 

The new standard recognizes 
that low -light sensitivity represents 
more than luminance alone -that 
the recorded picture must be view- 
able. Therefore, five different para- 
meters are involved, with minimum 
standards established for each: 
luminance level, black level, lumi- 
nance signal -to -noise ratio, chroma 
level, and resolution. Measure- 
ments can be made using standard 
test equipment and four easily avail- 
able charts: standard gray scale 
chart, 18% gray card, resolution 
chart, and color chart. Therefore, 
any well- equipped service shop can 
check manufacturers' claims. 

The standard is entirely volun- 
tary, but it is already being adopted 
by manufacturers for products to be 
released this year in the United 
States. All camcorders and video 
cameras using the new standard will 
be identified in ads and instruction 
manuals as in terms of brightness in 
lux "measured by the EIA method." 
It's expected that many camcorders 
which previously would have been 

advertised as having sensitivity of 
one or two lux will now have to be 
rated at five, six, or seven lux. 

Flash video player 
The first practical video player 

with no moving parts has been 
announced by NEC in Japan, but 
production still appears to be about 
five years in the future. The tiny 
"Silicon View" player is self -con- 
tained with its own 2.5 -inch color 
LCD and battery and fits in a pock- 
et. It uses a solid -state credit -card- 
size flash -memory card as a storage 
device instead of tape or disc for the 
MPEG -1 quality video picture, 
thereby eliminating all mechanical 
components. The video player is a 
companion to a flash memory audio 
recorder previously developed by 
NEC. Silicon View's big drawback 
is playing time. Its 40- megabyte 
memory card will store only four 
minutes of video compressed 23- 
fold. However, NEC says that in 

five years it expects 1- gigabit 
DRAMs to be available in quanti- 
ties. Using four of these would pro- 
vide one hour of planning time. 

Flash memories, meanwhile, are 
being developed for a variety of 
purposes, and the first practical use 
is expected to be as electronic 
"film" for consumer -priced digital 
still cameras. Twelve companies 
have formed the Compact Flash 
Association to promote wider use of 
flash memories and to standardize 
their use and parameters. Flash 
cards can hold millions of charac- 
ters of information and plug into a 

wide variety of devices, retaining 
the information when power is 
turned off or they are removed 
from a device. They're expected to 
be used wherever large memory is 
required in small size. 

Flash cartridges are about the 
size of a pocket matchbox measur- 
ing 1.4 by 1.7 inches and 0. 13 -inch 
thick. They are currently available 

continued on pale >0 

NEC'S SILICON VIEW player has a 2.5 -inch color LCD screen. A solid -state 
flash- memory card, shown to the right, contains the digitally compressed video 
information. 
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The Four -Year Electronics Degree 
Program That Really Hits Home! 

Bring The Technology Home With A Bachelor Of Electronics 
Engineering Degree. No Hassles. No High Cost! 

Now's the time to prepare for a profitable career 

We've lowered the cost of 
higher education. 

It's true! You can earn a four -year 

Bachelor of Electronics Engineering 

Technology degree today ... and 

prepare yourself for a high -paying 

electronics career ... without quitting 

your job or ever leaving your home. 

Because World College, an affiliate of 

the Cleveland Institute of Electronics, 

offers you the total flexibility of indepen- 

dent study programs proven effective for 

people like you who truly want to suc- 

ceed! World College independent study 

lessons help you build valuable skills 

Mail /Fax Today 
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step -by -step, and expert instructors are 
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A world of opportunity. 
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your own pace! 
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to breakthrough computer -simulated 

experiments, students are exposed to 

the latest technological advancements. 

All the equipment, parts, and soft- 

ware you need are included in your 

affordable tuition, including more than 

300 hands -on lab experiments you 

can complete in your home. 

Choose your own pace. 
Earn your bachelor's degree 

on your time - and at your pace - 
because you pay tuition to World 

College only as you complete the 

upper -level semesters close to 

graduation. The faster you make it 

through, the less you pay. So you 

have an incentive to make your future 

happen quickly - yet the freedom 

to choose your own pace! 

Send today for your FREE 

course catalog - and give yourself that 

future you've always wanted - 
with an electronics degree education 

from World College. 
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World College Today: 
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degree! 
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Q i A 
READERS QUESTIONS, EDITORS ANSWERS 

12 -Volt Blinker 
l would like to connect a 7805 volt- 
age regulator that is fed from a 12- 

volt battery to a blinking red LED. Do 
I need capacitors on the regulator and a 
limiting resistor on the output side to 

the blinking red LED? I prefer not to 

use the LM3909 for lack of space. -G. 
Ross, Vancouver, B.C., Canada 

A1 
blinking red LED, such as 

Radio Shack's 276 -036, contains 
its own current limiter along with 
the blinking circuit; you can con- 
nect it to the output of a 7805 
directly. No capacitor is needed at 
the output because the 7805 is quite 
stable without one, and you don't 
need the slight improvement in reg- 
ulation that the capacitor would 
provide. A 0.33 -pF or larger capac- 
itor at the input is recommended to 
ensure stability, but it might not be 
necessary (see Fig. 3). To save even 
more space, you could use a 78L05, 
which is the low -power version of 
the 7805, but with a 100 mil- 
liampere maximum output current. 
Refer back to Fig. 2 for the pinouts. 

You're quite right not to use the 
LM3909 in this application -it 
would require a rather bulky capac- 
itor (about 300 pF). The main pur- 
pose of the LM3909 is to flash an 
LED from a 1.5 -volt battery, even 

though the LED requires 1.8 volts 
or more. It does this trick by charg- 
ing the capacitor and then momen- 
tarily putting it in series with the 
battery so that the voltages add. 

Power Supply Problems 
I am having problems with a posi- 
tive /negative 12 volt regulated 

power supply (see Fig. 1). Whenever 
power is applied to the circuit, the 7812 
regulator overheats and the 7912 pro- 
vides a voltage that is less than -12 
volts. Can you tell me what's wrong? - 
M. Schoppert, Orlando, FL 

ATaking your first question first, 
one "gotcha" of negative power 

supply design is that the pinout of a 

7912 isn't the same as a 7812 (see 
Fig. 2). (Due to a drafting error, 
some of the pin numbers in our 
April column were incorrect.) 

If mixed -up pins aren't the prob- 
lem, try removing both of the volt- 
age regulators and see what 
happens. If the voltages are normal 
(about 15 to 20 volts, unregulated, 
on each side), reinstall the regula- 
tors one at a time to identify the 
defective one. If you don't get nor- 
mal voltages even with the voltage 
regulators removed, check the 
capacitors, diodes, and transformer. 

4f7o0 o. 
26 2YOT 

/A14z002 

FIG. 1 -SPLIT POWER SUPPLY DESIGN. 

2 V 

The 0.1pF capacitors at the out- 
puts improve the regulation and 
help to ensure stability; the capaci- 
tor is optional with the 7812 but 
required with the 7912. 

Cable Shielding 
QI've made a power supply for an 
audio amplifier. The amplifier has a 

humming noise when it's run on AC 
but is fine when run on DC. Does the 
transformer need more shielding ? -M. 
Schoppert, Orlando, FL 

7ß0O 7Q00 
SER /ES SER /E5 

(POS /T/ YE) C4' .,47 /VE) 

/ 2 3 / 2 3 

41N 1-fOI T 1 _/! -our 

78100 
S EiP/E5 

four -74/N 

7gLOO 
SER /E 5 

/N -0UT 

FIG. 2- VOLTAGE REGULATOR 
PINOUTS aren't all the same. Note dif- 
ferences between positive and negative, 
and between full -size and low -power 
versions. 

1 attempted to hook the stereo output 
of my VCR to the high -level input 

o. / on my stereo through an audio switch 
,u.F box. I used regular unshielded audio /2v 

cable and the length was about 50 feet. 
There was an enormous amount of 
hum. The layout of the room is such 
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that it is impractical to move the stereo 

and VCR closer to each other. I would 
appreciate any help offered. -C. 
Pritchard, Brownsburg, IN 

ANow both of you know why they 
make shielded cable. We live in a 

sea of 60 -Hz electromagnetic fields 
which come from house wiring and 
are easily picked up by sensitive audio 
amplifiers, resulting in hum. Near a 

TV set, there are also strong 60 -Hz and 
16 -kHz fields from the deflection yoke. 
Shielded cables keep this hum out of 
the audio. They also keep the amplifier 
from picking up its own output, which 
would cause oscillation. 

For long cable runs, you might 
want to use microphone cable or RF 
cable (RG -8, RG -58, or the like), 
which has better shielding than ordi- 
nary audio patch cords. Make sure 
that all of the equipment is grounded 
as specified in its instructions. If any of 
the items has an unpolarized AC 
power line plug, try reversing the plug 
to see if the hum decreases. 

f ----- 
7 To 30 
VOLTS 

i 

7905 
OR 

79L 05 

T0. 3.3 

GNO 

BL/y,(/iO3 
LE 

C.egoiO..;vAcK 1 
276-036) 

FIG. 3 -12 -VOLT LED FLASHER CON- 
FIGURATION. 

In homebuilt equipment, it's 
important to build sensitive amplifiers 
compactly, keeping inputs away from 
wires that carry AC power. Metal 
enclosures improve shielding. Two 
other sources of hum are power sup- 
ply ripple (unlikely if you're using a 

regulator IC) and coupling from the 
transformer. Ripple will diminish if 
you use a larger filter capacitor; trans- 
former coupling will diminish if you 
put the transformer just a few inches 
farther from the circuit. 

Speaker cables don't have to be 
shielded because the speaker imped- 
ance is so low (8 ohms) that it would 
take a gigantic amount of 60 -Hz ener- 
gy to have any audible effect. 
Telephone wires are unshielded 
because telephones don't pick up sig- 

We Can 
Think Of 
9 Good 

Reasons To 
Immunize 
On Time. 

Measles 

Mumps 
Diphtheria 

Tetanus 

Hepatitis B 

Rubella 

Spinal Meningitis 

Pertussis 

Polio 

But You 
Only Need 

One. 

Immunize On Timt. 
Your Baby's 

Counting On You. 
('all 1- 800 -232 -2522 

One match can burn 
3,000,000 trees. 

> 

i 

G 
\ HM304 (35MHz) 

IV H M 604-3 (60MHz) 

ed Price nmatch e "tic) U °rmanc Perf Made in Germany 

2 Probes Included 

A v 

It 11i4' _ 
¡q 

.¡ ' wr ..'.. 
G 

3 Year Warranty 

HAMEG choice 
in analog oscilloscopes 

AUTOSET 
SAVE / RECALL Function 
Remote Control via RS -232 Interface 
Automatic Peak to Peak Triggering 
After -Delay- Trigger 
Built -in Component Tester 

HM304: 2 x DC- 35MHz, 1mV- 20V /cm, 
Timebase: 0.5s- 10ns /cm, Delay with 2nd. Trigger, 
Triggerbandwidth: DC- 100MHz, <_ 10.5div.) 

HM604 -3: 2 x DC- 60MHz, 1mV -20V /cm,Delay -Line, 
Timebase: 0.5s- 5ns /cm, Delay with 2nd. Trigger, 
Triggerbandwidth:DC- 100MHz, s (0.5div.),14kV -CRT 

The HM304 and HM604 -3 are the ideal scopes for your 
applications and your budget. AutoSet allows you to 
concentrate on your work without worrying about 
adjusting the scope. With the built -in RS -232 interface 
its easy to control these analog scopes via your PC. 

Call now: Toll -free (800) 247 -1241 

HAr7EG Inc. 266 East Meadow Ave. 1939 Plaza Real 
East Meadow, NY11554 Oceanside, CA 92056 C lit (5161 794-4080 

15161794 -1855 
(6191 630-4080 
16191630-6507 

J / 
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nais below 300 Hz or above a few HOW TO GET INFORMATION ABOUT ELECTRONICS 
thousand hertz. 

Automotive and Kit 

Questions 

QDo you haze plans on how to convert 
my 40 -amp alternator into a high - 

amp alternator? Also, are there any kit 
companies left anywhere? I am interested 
in building a PC and a "TV. -R. 
Christman, Friendship, II 7 

AThe alternator question is easy: just 
take out the old alternator and put in 

a higher -amperage one, together with 
the appropriate voltage regulator. 
Converting an existing alternator isn't 
practical because you'd have to com- 
pletely rewind it with heavier wire, 
which wouldn't fit in the space available. 

Kits disappeared because electronic 
equipment no longer must be wired 
by hand. It's cheaper to assemble a 

printed circuit board with automatic 
machinery than to pack the parts in a 

box and ship them to the customer for 
assembly. Ilowever, a color TV kit is 

still available: The Grasmark 5-14 is 

available from Quantum Electronics, 
4 Brisbane \Vìy, Irvine, CA 92715; 
Tel. 800- 858 -WAYI' 

For a PC, you don't really need a 

kit; just order a suitable case, power 
supply, motherboard, disk drives, and 
other components from whoever gives 
the best deal, and put them together. 
Every town has several people in it 
who make their living doing just this. 

The kits that remain available are 
generally small items with hobbyist 
appeal. The biggest kit company is 
Ramsey Electronics, 793 Canning 
Parkway, Victor, NY 14564 (1 -716- 
924- 4560); they specialize in unusual 
radio receivers, transmitters, and test 
equipment. 

Old Oscilloscope Manual 
Where can I get a manual fin an Eico 
model 460 oscilloscope ? -f. T. Haynes, 

Newark, . \] 
Eico can still he reached at 363 

10 n Merrick Road, Lynbrook, NY 

Books: Several good introducto- 
ry electronics books, including 
Building Power Supplies, are avail- 
able at Radio Shack. 

Our favorite general electronics 
textbook is The Art of Electronics, 
by Paul Horowitz and Winfield Hill, 
available from the publisher 
(Cambridge University Press, 1- 
800- 872 -7423) or on special order 
through any bookstore. Its 1125 
pages are full of information on how 
to build working circuits, with a min- 
imum of mathematics. 

Also indispensable is The ARRL 
Handbook for Radio Amateurs, 
comprising 1000 pages of theory, 
radio circuits, and ready -to -build 
projects, available from the 
American Radio Relay League, 
Newington, CT 06111, and from 
ham radio equipment dealers. 

Copies of past articles in 
Electronics Now, Radio -Electronics, 
Popular Electronics, and Hands -On 
Electronics are available from our 
Reprint Bookstore, PO Box 4099, 
Farmingdale, NY 11735 (516 -293- 
3751). 

Electronics Now and many other 
magazines are indexed in the 
Readers' Guide to Periodical 
Literature, available at your public 
library. Copies of articles in other 
magazines can be obtained through 
your public library's interlibrary loan 
service; expect to pay about 30 
cents a page. 

The full text of Electronics Now is 
available in the electronic versions 
of the Readers' Guide to Periodical 
Literature. Electronics Now is also 
abstracted and indexed in 
Academic Abstracts and Magazine 
Article Summeries (83 Pine Street, 
Peabody, MA 01960; Tel: 800 -653- 
2726). 

Service manuals for radios, 
TVs, VCRs, audio equipment, and 
some computers are available from 

11563. Also try Iii Manuals, PO Box 
802, Council Bluffs, IA 51502. For 
general information see "New Life for 
Old Oscilloscopes," Electronics .Vow, 

September 1994, pp. 57 -64. 

Catch the Wind? 
l'ln trying to measure and record grind 
speeds in isolated areas. I've looked for 

a portable, self -powered tachometer; but 

Howard W. Sams & Co., 
Indianapolis, IN 46214 (1- 800 -428- 
7267). The free Sams catalog also 
lists addresses of manufacturers 
and parts dealers. Even if an item 
isn't listed in the catalog, Sams may 
have a schematic on file that can be 
copied for you. 

Manuals for older test equipment 
and ham radio gear are available 
from Hi Manuals, PO Box 802, 
Council Bluffs, IA 51502. 

Replacement transistors, ICs, 
and other semiconductors, mar- 
keted by Philips ECG, NTE, and 
Thomson (SK), are available 
through most parts dealers (includ- 
ing Radio Shack on special order). 
The ECG, NTE, and SK lines con- 
tain just a few hundred parts that 
substitute for many thousands of 
others; a directory (supplied as a 
large book and on diskette) tells you 
which one to use. NTE numbers 
usually match ECG; SK numbers 
are different. 

Remember that the "2S" in a 
Japanese type number is usually 
omitted; a transistor marked D945 is 
actually a 2SD945. 

Hamfests (swap meets) and 
local organizations can be located 
by writing to the American Radio 
Relay League (Newington, CT 
06111). A hamfest is an excellent 
place to pick up used test equip- 
ment, older parts, and other items at 
bargain prices, as well as to meet 
your fellow electronics enthusiasts 
both amateur and professional. 

Writing to Q &A: We welcome 
your questions. The most interest- 
ing ones are answered in print, usu- 
ally within 6 to 9 months. Please be 
sure to include plenty of background 
information (we'll shorten your letter 
for publication). We regret that we 
cannot give personal replies. 

all I've found are systems that need an 
outside power supply. -K. W. Symons, 
Provo, UT 

A You might try using a small hobby - 
type DC motor as a generator, 

connected to a voltmeter (analog, not 
digital, in order to absorb fluctua- 
tions). The voltage should be roughly 
proportional to the speed of rotation, 
which in turn will indicate wind 
speed. 
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Design and Verify Circuits Faster 
Join over 20,000 customers using the affordable mixed -signal simulator 

Design faster with Electronics Workbench. 
Mix the analog and digital components and ICs 

in any combination. And with a click of the 
mouse, try `what if' scenarios and fine tune your 
designs.The built -in SPICE simulator gives you 
real -world waveforms. 

All without programming or netlist 
syntax errors. 

And in minutes. Not hours or days. 

You'll be up and running sooner. And create 
better designs faster with Electronics Workbench. 
We guarantee it! 

INTERACTIVE IMAGE TECHNOLOGIES LTD. 

908 Niagara Falls Blvd. #068, North Tonawanda, NY 14120 -2060 

Telephone: 416 -977 -5550 BBS: 416- 977 -3540 

CompuServe: 71333,3435 E -mail: ewb@interactiv.com 

Electronics Workbench: $299 
Click & drag schematic capture 
Mixed analog/digital SPICE simulator 
Instant Bode plots and scrollable waveforms 
50 analog components with 350 models 
140 digital components and ICs in TTL and 
CMOS 
Windows 95/NT/3.1, DOS and Macintosh versions 
Free unlimited technical support 
30-day money -back guarantee 

Engineer's Pack: $599 
Electronics Workbench 
2,450 models 
Import/Export SPICE netlists 
Export to PCB packages 

To discover more about the affordable 
mixed -signal simulator, call us today at: 

800 -263 -5552 
Fax: 416-977 -1818 
Internet: hftp://www.interactiv.com 

AIWOIia: 24193933 Brazil: 1145345119 Cyprus: 262.1068 Czech Repltbic: 19224308 Denmark: 33-250109 5nhld: 02975033 France: 149089088 Germany: 71162740 Grette:: /5249910 Hunw. 1.215082 India: 115441343 
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SEND YOUR COMMENTS TO THE EDITORS OF ELECTRONICS NOW MAGAZINE 

MUSIC VISION CORRECTIONS 

An error appeared in the parts 
placement diagram (Fig. 10) of the 
article, "Music Vision" (Electronics 
Now, November 1995). The label 
for resistor R59 was incorrectly 
placed; It appeared as an unlabeled 
jumper located below R60. In addi- 
tion, the solder -side of the PC board 
was reversed in the X -ray view, Fig. 
10. The corrected version is shown 
below.- Editor 

TELCO IN A BOX CORRECTIONS 
I spotted an error in the article, 

"Telco in a Box" (Electronics Now, 
1995). 

schematic was published. Since 
then, I have found two other errors. 
First, resistors R1 and R2 should be 
at least one -watt resistors but two 
watts would be better if you want to 
make allowance for a telephone 
with an internal short circuit. 

Second, the author stated that 
the telephone company's ring signal 
pulses "the 50 -volt DC line voltage 
on and off at about 20 Hz." I have 
found that the ring voltage is much 
higher than that, and available ring 
generators provide a much higher 
voltage. For example, the JEC 
TECH RG -1 ( "Phone Line 
Simulator," Electronics Now, August 
1993) has an output of about 85 
volts at 20 Hz. The output of the 
telephone ringing generator mod- 
ule, No. 56 -374, from Hosfelt 
Electronics is 180 volts peak -to- 
peak at 20 Hz. 

Most telephone equipment will 
respond to a 60 -Hz ring signal. I 

plan to use a second power trans- 
former, rated for either 24 or 36 
volts, with the secondary turns in 

series with Ti, to give a ring volt- 
age of 50 or 60 volts. I still like the 
"Telco in a Box" because it is a sim- 
ple, useful circuit. I have already 
located defects in several tele- 
phones with the breadboarded test 
circuits I have built. 
BILL STILES, CET 
Hillsboro, MO 

When the November "Letters" 
column mentioned that several 
eagle -eyed readers had found an 
error in the "Telco in a Box" 
schematic, I assumed someone else 
would have caught another error in 

- D12 

the circuit. 
The standard for telephone con- 

nections states that the red ( "ring ') 
lead is to have negative polarity 
with respect to the green ( "tip ") 
lead. The design shown does not 
follow this standard. Most recent 
RJ -11 -based devices are designed so 
they are polarity insensitive. I 
assume that was done because, as 
simple as it might be, keeping the 
polarity correct is not always done. 
The article clearly illustrates that 
specific point. 

continued on page 23 
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DECEMBER 1995 

NEW SENSOR CORPORATION 
20 COOPER SQUARE NEW YORK, NY 10003 

(212) 529 -0466 (800) 633 -5477 FAX (212) 529 -0486 

USA MILITARY JAN TUBES NEW, ORIGINALLY BOXED, AVAILABLE IMMEDIATELY 

TUBE NUMBER 1 PC. 10 PCS. 25 PCS. 50 PCS. 100 PCS. 500 PCS. 1000 PCS. 

OA3 JAN 1.15 .90 .75 .65 .55 .45 .40 

OC3W JAN RAYTHEON 3.65 2.90 2.30 1.90 1.60 1.30 1.20 

5Y3WGTA JAN PHILIPS 4.90 3.90 3.40 2.90 2.60 

6AN8a JAN PHILIPS 5.90 4.70 4.20 3.80 3.15 2.60 2.30 

6AS7GA JAN GE 6.15 4.90 3.50 2.90 2.55 2.20 1.90 

6BJ7 JAN GE 2.00 1.60 140 1.20 1.00 .90 .80 

6BL8 JAN SYLVANIA 1.65 1.30 1.10 .80 .65 .50 .45 

6BQ7a JAN GE 2.00 1.60 1.35 1.15 .95 .80 .70 

6C4WA JAN PHILIPS 4.70 3.75 2.90 2.30 1.80 1.65 1.55 

6DJ8 JAN PHILIPS 3.65 2.90 2.30 1.60 1.40 1.15 .95 

6EA8 JAN PHILIPS 2.00 1.60 1.35 1.15 .95 .80 .70 

6H6 JAN GE .65 .50 .40 .30 .25 .20 .15 

6J5WGT JAN PHILIPS 4.40 3.50 2.60 2.10 1.80 1.65 L55 

6L6GC JAN PHILIPS 21.50 16.90 16.20 15.40 14.90 14.40 13.90 

6L6WGB JAN PHILIPS 19.90 15.90 14.90 13.90 12.90 12.20 11.80 

6SJ7 JAN GE METAL 1.15 .90 .80 .70 .60 .55 .50 

6SL7WGT JAN PHILIPS 7.40 5.90 4.90 4.40 3.90 3.60 3.30 

6SN7WGTA JAN PHILIPS 7.40 5.90 4.90 4.40 3.90 3.60 3.30 

6SQ7 JAN GE 3.15 2.50 2.00 1.50 1.20 1.15 1.10 

6U8a JAN PHILIPS 2.00 1.60 1.35 1.15 .95 .80 .70 

6V6GT JAN GE (GLASS) 12.40 9.90 9.50 8.80 8.40 7.60 6.90 

6X5WGT JAN PHILIPS 1.90 1.50 1.35 1.20 1.05 1.00 .95 

12AT7WC JAN GE 6.15 4.90 4.40 3.90 3.25 2.90 2.70 

12AÚ6 JAN PHILIPS 1.90 1.50 1.25 1.00 .90 .80 .70 

12AX7WA JAN GE 9.65 7.70 6.50 5.90 5.40 4.90 4.50 

12AX7WA JAN PHILIPS 9.65 7.70 6.50 5.90 5.40 4.90 4.50 

12SG7 JAN RCA 1.00 .80 .70 .60 .50 .40 .35 

12SH7 JAN GE 1.00 .80 .70 .60 .50 .40 .35 

12SL7JAN GE 1.25 1.00 .90 .80 .70 .60 .55 

83 JAN GTE 875 7.00 6.40 5.80 5.50 4.90 4.65 

829B JAN CETRON 8.55 6.85 6.25 5.65 5.35 4.75 4.50 

5656 JAN RAYTHEON 7.50 6.00 5.00 4.20 3.30 2.50 2.20 

5750 JAN GE 1.00 .80 .70 .60 .50 .40 .35 

5751 JAN GE 6.15 4.90 4.30 3.90 3.20 2.70 2.30 

5814a JAN PHILIPS 3.75 3.00 2.75 2.50 2.20 2.00 1.90 

6080WC JAN GE 6.15 4.90 4.40 3.90 3.40 2.90 2.60 

6188 JAN PHIL -MIL 6SL7 11.15 8.90 7.90 6.40 5.90 5.60 5.30 

6189W JAN PHILIPS 3.75 3.00 2.75 2.50 2.20 2.00 1.90 

6922 JAN PHILIPS 4.25 3.40 2.80 2.10 1.90 1.65 1.45 

7581a JAN PHILIPS 19.50 18.00 17.25 16.50 15.75 

( 

MASTER CARD/ VISA ACCEPTED MIN. ORDER $100.00 ALL ORDERS SHIPPED F.O.B. N.Y.C. j 
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EQUIPMENT REPIJES 
PROTEK'S DIGITAL MULTIMETER HAS AN RS -232C INTERFACE 

Store, process, and print out 
measurements on your PC 

with the handheld 
Protek 506 DMM. 

CIRCLE 150N FREE INFORMATION CARD 

We routinely evaluate new 
electronic test instru- 

ments that have been submitted to 
us by their manufacturers for 
review. We then write up our find- 
ings in these equipment reports. 
Needless to say, handheld digital 
multimeters (DMM) are prominent 
among the equipment we have 
reviewed, so when we were offered 
a new DMM to test, our response 
was generally ho -hum. However, it 
turns out that the Protek did come 
up with an unusual feature to its 
new 506-an interface for connect- 
ing the DMM to a personal com- 
puter so you can store, process, and 
print out measurement data. 

Protek's 506 is at the top of its 
new DMM family that also includes 
the 504, and 505. The 506 will do 
everything that the other models 
will do but it is the only one to offer 
the RS -232C serial interface that 
permits the instrument to transfer 
data to a personal computer. Protek 
recognized that the PC can supple- 
ment the features of its DMM by 
permitting measurements to be 

stored, printed out as a data log, or 
introduced into spread sheets, 
reports or graphics. 

Basic specifications 
The Protek 506 is a 33/4- digit, 

4000 -count, autoranging DMM 
with a dual -function liquid -crystal 
display containing an analog bar - 
graph. It includes a 9,999 (10 MHz) - 
count frequency counter and annun- 
ciators. In addition to its ability to 
measure all of the basic electrical 
variables -AC and DC voltage and 
current (to 20 amperes), and func- 
tion as an ohmmeter, it provides 
true RMS readings. Other outstand- 
ing features include a ten -location 
data memory, the ability to measure 
inductance and capacitance, and a 

provision to read decibels. 
The DMM is packaged a now 

conventional -appearing, flat, rec- 
tangular case with a panel- mounted, 
12- position rotary multifunction 
switch. Eight front panel pushbut- 
tons are assigned to special func- 
tions and four panel- mounted jacks 
accept probes for different mea- 

surement scales. The included RS- 
232C cable plugs into the top of the 
case. This instrument has a time 
mode with alarm, clock, and stop- 
watch, and it can perform 
min.,max., and averaging. In addi- 
tion, it can do continuity and diode 
testing. 

The evolving DMM market 
The Protek 506 is an excellent 

example of evolutionary progress in 
handheld DMMs. In the global 
electronics market, all DMMs have 
profited from the decreasing price 
of components due to increasing 
demand and production volume, 
particularly for the crucial integrat- 
ed circuits that handle the conver- 
sion of analog measurements to 
digital values and the display of that 
data. The ready availability of the 
DMM conversion chips and display 
drivers has turned the DMM into a 
commodity instrument, if not exact- 
ly a consumer electronics product. 

To set itself apart from other 
manufacturers, the DMM maker 
today must include some unusual 
feature or features to distinguish his 
products from the hundreds of 
look -alikes in all price ranges. This 
raises two questions: do buyers real- 
ly want those features, and how 
much are they willing to pay for 
them? The marketplace inevitably 
provides the answers. 

From the customer's point -of- 
view, the DMM, regardless of its 
country of origin, offers exceptional 
value in all price ranges. The DMM 
is arguably the most popular, versa- 
tile, and cost -effective instrument 
available today for the maintenance 
and repair of electronics. As is true 
of many other electronics products, 
the latest DMMs offer more in 

continued on page 22 
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STOP Just Take Two Steps 
do Your Measurement 

You can simply plug the new TiePieSCOPE - HS508 into the parallel 

port of your portable or desktop PC. With the advanced software, 

you can use this two channel, 8 bits, 50 MHz measuring instrument 

as a fast digital storage oscilloscope, including a lot more features 

than a single oscilloscope! Moreover, the TiePieSCOPE - HS508 con- 

tains a multiple display voltmeter (up to 5 MHz true RMS), a spec- 

trum analyzer with an harmonic distortion meter and a transient 

recorder for recording a variety of signals. 

The TiePieSCOPE - H5508 is supplied complete with user manual, 

software, and two probes. 

Call now for a free demo diskette and our catalog!! 
Toll -free: 1 -800- 626 -6929 

HS508 Complete set CONWAY Engineering, Inc. 

for US $1054 8393 Capwell Drive, Oakland, California USA 94621 -2113 

Tel.: (510) 568 -4028 - Fax: (510) 568 -1397 
CIRCLE 310 ON FREE INFORMATION CARD 
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NEW PRODUCTS 
USE THE FREE INFORMATION CARD FOR FAST RESPONSE 

OSCILLOSCOPE TRIGGER DEVICES 
THE SUPERPROBE OSCIL- 

loscope triggering devices from 
Programmable Designs are instru- 
ments that can trigger complex 
events in digital circuitry and sim- 
plify circuit debugging and testing. 

Status LEDs permit the moni- 
toring of power, input signals, trig- 
gering activity, and clock activity. 
This instrument includes an inter- 
face cable assembly with removable 
grabbers and gold -plated machined 
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They will work with any oscillo- 
scope to provide a wide range of 
event -triggering options. Four dif- 
ferent models are available. 

The SuperProbe II has 18 digital 
logic inputs and a clock input. It 
supports three clocked triggering 
modes and one combinatorial (pat- 
tern- match) triggering mode. The 
device works with flexible logic 
combinations for specifying trig- 
gering events. These include no- 
match triggering for triggering 
when certain unexpected events 
occur. This model has separate 
"pattern select" and "don't care" 
configuration DIP switches. 

contacts that work with IC clips and 
0.025 -inch posts. 

SuperProbe I is a pattern -match 
or word -recognition version with 
17 digital inputs. It allows any logi- 
cal combination with up to 17 sig- 
nals to be specified for the trigger 
event. This model is offered in two 
versions. The standard version 
includes an interface cable with per- 
manently attached grabbers for 
through -hole component leads. 
The deluxe version has a cable 
identical to the one included with 
the SuperProbe II. 

The SuperProbe Basic -8 permits 
pattern -match triggering with up to 

eight signal inputs. It includes a 

cable with permanently attached 
through -hole component grabbers. 

SuperProbe pricing ranges from 
$99.00 to $549.00, depending on 
the model. 
PROGRAMMABLE 
DESIGNS INC. 
41 Enterprise Drive 
Ann Arbor, MI 48103 -9503 
Phone: 313 - 769 -7540 
Fax: 313-769-7242 
E -mail: design ®grog- designs.com 

INDUSTRIAL CONTROL SYSTEM 

THE QED INDUSTRIAL 
Control System (ICS) from Mosaic 
Industries is a single -board comput- 
er with either a character or graph- 
ics LCD display, and a keypad or 
touchscreen. It has a battery- backed 
memory, real time clock, analog and 
digital I/O, board area for prototyp- 
ing, and provision for serial commu- 
nications. The system is packaged in 
an industrial -style enclosure with 
screw -terminal connections. 

This packaged system is intend- 
ed for many different applications 
including machine automation, data 
acquisition, and robotics. The ICS 
can interpret data from tempera- 
ture, pressure, and optical sensors; 
process the input data; and control 
stepper motors, valves, relays, and 
other actuators. 
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Palm -sized plug -in cards introduce 
isolated high- current outputs and 
high -voltage inputs, 4 to 20 -mil- 
liampere signalling, and analog -to- 
digital or digital -to- analog 
conversions. The system modules can 
be programmed in C or Forth from a 

personal computer with on -board 
multitasking software. 

The QED Industrial Control 
System with character display and 
keypad (ICS -AK) is priced at $995.00. 
With a graphics display and keypad 
(ICS -GK), it is priced at $1190.00. 
MOSAIC INDUSTRIES, INC. 
5437 Central Avenue, Suite 1 

Newark, CA 94560 
hone: 510- 790 -1255 
Fax: 510- 790 -0925 

MONOLITHIC CRT DRIVER 

THE LM2406T FROM NAT - 
ional Semiconductor is advertised as 

the industry's first monolithic IC cath- 
ode-ray tube driver. This triple -chan- 
nel, 40 -MHz CRT driver, designed 

SVGA and 
bipolar device is capable of supporting 
scan frequencies up to 58 kHz/72 Hz. 

The LM2406T can drive a cathode 
capacitance of 8 pF with a voltage 
swing of 40 volts peak -to -peak, and it 
has a rise and fall time of 9 nanosec- 
onds. When paired with National 
Semiconductor's LM1203N or 
LM1207N video amplifiers, the com- 
bination forms a complete video chan- 
nel for SVGA and XGA computer 
monitors. 

The monolithic IC includes inter- 
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nal protection to prevent momentary 
short circuiting. It reduces monitor 
component count, simplifies system 
design and manufacture, and increases 

system reliability .It is offered in a 

reduced -size TO -220 package. 
The LM2406T monolithic CRT 

driver is priced at $2.50 in quantities 
of 1000. 
NATIONAL SEMICONDUCTOR 
CORPORATION 
2900 Semiconductor Drive 
Santa Clara, CA 95052 -8090 
Phone: 1- 800 -272 -9959 

MULTIMETER WITH 

CLAMP -ON ADAPTER 

THE AMPROBE MODEL PMM- 
1 is designed so that a clamp -on 
adapter can be connected, allowing it 
to measure up to 300 amperes. The 
basic DMM is a 3200 -count instru- 
ment that measures AC and DC volt- 

.iMAM4 RAMC aM.,, 

> ,».<, 
o 
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age to 600 volts and ohms to 30 
megohms. It has an annunciated LCD 
readoutand a 65- segment analog bar - 
graph,. The DMM offers auto and 
manual ranging, audible continuity 
testing and data hold. It also performs 
diode checks The PMM -1 has 600 - 
volt AC and DC protection on all 
ranges. 

With the addition of the PMM -C 
clamp -on adapter, the PMM -1 can 

measure up to 300 amperes AC. The 
adapter jaws will close over conduc- 
tors up to 1.14 -inch in diameter. The 
combination has an output of 1 milli- 
volt AC per 0.1- ampere AC. With 
additional optional accessories, 
thePMM can do infrared scanning 
and measure up to 1000 amperes AC, 
600 amperes DC, temperature, and up 
to 400 kilowatts. 

The PMM -1 digital multimeter 
with carrying case, test leads, batter- 
ies, and a user's manual is priced at 
$69.85. The PMM -C clamp -on acces- 
sory is priced at $49.85. 
AMPROBE INSTRUMENT 
630 Merrick Road 
Lynbrook, NY 11563 
Phone: 1- 800 -477 -VOLT 
or 516 - 593 -5600 
Fax: 516 - 593 -5682 

COMPUTER CARD FOR 

MULTIMEDIA PRESENTATIONS. 

THE MODEL ME1000 (VGA2- 
NTSC) plug -in computer card from 
Methode Electronics allows multime- 
dia presentations to be displayed on a 

standard television receiver or record- 
ed on a VCR. The card converts VGA 
computer graphics, computer -aided 
designs, and multimedia presentations 
to standard NTSC video output. 

The card automatically detects and 
switches between 640X480 pixel, 
320x200 pixel, and 80- column text 
modes. The plug -in card works with 
any IBM or compatible personal com- 
puter that has an Intel 386, 486, or 
Pentium processor , an ISA bus, and a 

graphics card with the appropriate 
connector. 

The ME1000 also provides flicker - 
free images, CAD- drawing output 
with no missing lines, and sharp 80- 

CIRCLE 24 ON FREE INFORMATION CARD 17 

www.americanradiohistory.com

www.americanradiohistory.com


CABLE TV 
CONVERTERS/ 

DESCRAMBLERS! 
Novavision 5600, 5700, 5800 
5 -lot @ $195.00 ea. 

M -80 
10 -lot @ $49.00 ea. 

TNT Original Digital Dynamite 
10 -lot @ $45.00 ea. 

PIO TRIPLE -MODE Add On 
10 -lot @ $55.00 ea. 

CALL FOR MANY OTHER 
POPULAR MODELS!! 

ALL EQUIPMENT AVAILABLE IN STOCKI 

FAST DELIVERIES! WE SHIP WITHIN 24 HOURS! 

30 DAY GUARANTEE / 1 YEAR WARRANTY 

C.O.D. 
ism 

VISA IC:41 

1- 800 -818 -2282 
8 a.m. to 5 p.m. CST, Monday - Friday 

Pntech 
DISTRIBUTORS, INC. 

13 S. Randall Road #507, Algonquin, IL 60102 

NOTE. Converters and Descramblers must be used according to The Federal 

Cable Television Consumer Protection and Competition Act of 1992 

NO ILLINOIS ORDERS ACCEPTED 

Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

Earn up to 
$60 an hour 
and more! 

Learn at home In spare time. 
No previous experience needed! 

No costly school. No commuting to class. 
The Original Home -Study course prepares 
you for the "FCC Commercial Radio- 
telephone License." This valuable license is 

co your professional "ticket" to thousands of 
rn exciting jobs in Communications, Radio - , TV, Microwave, Maritime, Radar, Avionics 

and more...even start your own business! 
You don't need a college degree to qualify. 
but you do need an FCC License. 

-3 No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 

z cost! GUARANTEED PASS -You get your 
cn FCC License or money refunded. Send for 

FREE facts now. MAIL COUPON TODAY! 
2 Or, Call 1- 800 -932 -4268 Ext. 90 

1 r COMMAND PRODUCTIONS 

18 

FCC LICENSE TRAINING, Dept. 90 
P.O. Box 2824, San Francisco, CA 94126 
Please rush FREE details immediately! 
NAME 

ADDRESS 

CITY STATE ___. ZIP J 

column text mode. The card conforms 
to multimedia standards, and it is 
compatible with AutoCAD and 3D 
Studio CAD software. It is also com- 
patible with DOS and Windows oper- 
ating systems. The cards can display 
256 colors and are easily installed with 
the included internal cable. 

The ME1000 (VGA2NTSC) plug - 
in card is priced at $525.00 
METHODE ELECTRONICS, INC. 
dataMate Division 
7444 West Wilson Avenue 
Chicago, IL 60656 
Phone: 708-867-9600 
or 1- 800 -323 -6858 
Fax: 708-867-3149 

DESKTOP MACHINING CENTER 

KEPRO CIRCUIT SYSTEMS 
has introduced the AccuMILL /Plus, a 
miniature automated X -Y-Z desktop 
machining center. It can drill, mill, 
route, and engraves circuit boards. 
The machine can be fitted with eight 
different tools. It can drill through 
both single- and double -sided circuit 
boards to 0.00025 -inch resolution for 
short -production runs or prototyping. 
It can also mill circuit patterns and 
machine complex three- dimensional 
objects from plastic, aluminum, brass, 
wood, or modeling wax. 

The worktable for the 
AccuMILL /Plus measures 10 x 14- 
inches. Its automated tool carousel has 
eight tool motors. These include one 
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fully automatic, fixed/floating position 
for accurate milling of irregular sur- 
faces. Adjustments can be made to 
0.001 inch. The machine has three 
different motor speeds: 7000, 28,000, 
or 50,000 rpm. Three -axis mounting 
of the tools permits the fabrication of 
three -dimensional parts. 

The AccuMILL software package 
is compatible with AutoCAD, 
AutoSKETCH, and Core1DRAW. It 
can interpret ASCII and HPLG plot- 
ter -files running under MS- Windows. 
The AccuSTEPPER controller is an 
automated computer interface that 
controls all three axes. 

The AccuMILL /Plus desktop 
machining center is priced at costs xx. 

KEPRO CIRCUIT SYSTEMS, INC. 
630 Axminister Drive 
Fenton, MO 63026 -2992 
Phone: 1- 800 -325 -3878 
Fax: 314-343-0668 

MEMORY TEST PACKAGE 

THE SIMCHECK PLUS MEM- 
ory tester from Aristo Computers 
combines the SIMCHECK memory 
module tester with a 40 -bit port 
adapter in a single package. Together, 
they can do complete testing of both 
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30 -pin and 72 -pin single -in -line 
memory modules (SIMM). The 
enhanced memory tester includes a 
universal power supply that can be 
plugged directly into the tester or into 
the 40 -bit port. 

The basic SIMCHECK memory 
tester tests all standard SIMM and 
single -in -line (SIP) memory modules 
with eight or nine bits of 64- and 256 - 
kilobit and 1 -, 4 -, and 16- megabit 
memory. The 40 -bit port enhances 
the tester's ability to test 72 -pin 
SIMM modules that have a data bus 
with up to 40 bits and a maximum 
memory capacity of 128 megabytes. 

SIMCHECK Plus is priced at 
$1490.00 
ARISTO COMPUTERS INC. 
6700 SW 105th Avenue, Suite 300 
Beaverton, OR 97008 
Phone: 1- 800- 3- ARISTO 
or 503- 626 -6333 
Fax: 503- 626 -6492 
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STEREO AUDIO DIGITAL -TO- 

ANALOG CONVERTER 

The PCM1712 stereo audio mono- 
lithic IC digital -to- analog converter 
(DAC) from Burr -Brown includes an 
8X oversampling digital filter, a third - 
order multilevel delta -sigma modula- 
tor, a low -pass filter, and an analog 
output amplifier. It is intended for 
automotive and consumer electronics 
products such as CD players, tuners, 
keyboards, CD -ROM drives, and 
CD- karaoke systems. 

Key specifications for the device 
include i87 -dB THD +N (full scale), 
94 -dB dynamic range, and 98 -dB sig- 
nal -to -noise ratio. The on -board digi- 
tal filter has i35 -dB stopband 
attenuation and ±0.17 -dB passband 
ripple. Several special functions are 
available, including digital attenua- 
tion, de- emphasis, soft mute, and dou- 
ble -speed dubbing. The PCM1712 
supports both 16 -bit normal input 
data and 16 -bit IIS data (32 -bits per 

CIRCLE 27 ON FREE INFORMATION CARD 

word, continuous clock). 
The PCM1712 stereo audio DAC 

is available in a 28 -lead SOIC pack- 
age, priced from $2.70 each in quanti- 
ties of 1000. 
BURR -BROWN CORPORATION 
P O. Box 11400 
Tucson, AZ 85734 
Phone: 1-800-548-6132 

HIGH -DENSITY PCB LEDs 

LUMEX OPTO /COMPONEN- 
ts is offering a new series of high -den- 
sity LEDs that occupy only half the 
footprint of standard T -5 LED pack- 
ages. Consequently, more LEDs can 
be positioned in limited circuit board 
space. The new devices feature fool- 
proof polarity orientation. They are 
intended for such applications as func- 

tion indicators, circuit board fault 
indicators, and front -panel display 
backlights. 

The LEDs are available in four 
configurations: two- vertical (dual - 
tower), four vertical (quad- tower), and 
four horizontal( quad- ranch) with 
either side -by -side or front -to -back 

E A R N Y O U R 

B.S. DEGREE 
IN 

COMPUTERS 
OR 

ELECTRONICS 
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leads for PC -board connection. 
The shape of the lenses assures 

proper polarity orientation. Round 
and a square flanges around the leads 
assure proper placement of the LEDs 
in their compact holders during 
assembly. The LEDs' 2 -mm size and a 

space -saving holder eliminates spac- 
ing between LEDs for high- density 
installations. Variations in the doping 
of the LED dies provides high- inten- 
sity red, red, yellow, amber, green and 
even blue. The configurations are 
available in any color combination, in 
either standard or low- current mod- 
els. The LEDs draw from 2 to 20 mil- 
liamperes 

The Lumex LEDs are priced from 
$.50 to $4.00 per configuration, 
depending on the number of LEDs, 
colors, and quantities ordered. 
LUMEX OPTO /COMPONENTS 
INC. 
292 East Hellen Road 
Palatine, IL 60067 
Phone: 708 -359 -2790 

Its funny really -they used to 

call this stuff 'wireless'." 

A 
By Studying at Home 

Grantham College of Engineering, 
now in our 45th year, is highly experi- 
enced in "distance education " - teaching 
by correspondence- through printed 
materials, computer materials, fax, 
modem, and phone. 

No commuting to class. Study at 
your own pace, while continuing on your 
present job. Learn from easy -to- 
understand but complete and thorough 
lesson materials, with additional help 
from our instructors. 

Grantham offers three separate distance - 
education programs, leading to the follow- 
ing accredited degrees; 

(I) The B.S.E.T. with Major Emphasis in 
Electronics. 

(2) The B.S.E.T. with Major Emphasis in 
Computers. 

(3) The B.S.C.S. - the Bachelor of Sci- 
ence in Computer Science. 

An important part of being pre- 
pared to move up is holding the right 
college degree, and the absolutely neces- 
sary part is knowing your field. 
Grantham can help you both ways -to 
learn more and to earn your degree in 
the process. 

Write or phone for our free catalog. 
Toll free, 1- 800 -955 -2527, or see 
mailing address below. 

Accredited by 
the Accrediting Commission of the 

Distance Education and 
Training Council 

GRANTHAM 
College of Engineering 

Grantham College Road 
Slidell, LA 70460 
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NEW LITERATURE 
USE THE FREE INFORMATION CARD FOR FAST RESPONSE 

Prototype to Production 

Catalog No. 955 
Digi -Key Corporation 
701 Brooks Avenue South 
P. 0. Box 677 
Thief River Falls, MN 56701 -0677 
Phone: 1 -800- 344 -4539 
free 

Mail -order 
distributor 
Digi -Key 
offers more 
than 1400 new 
products from 
15 different 
manufacturers 
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in its latest 

INFORMATION CARD catalog. Newly 
introduced 

products include ribbon -cable and 
D -type subminiature connectors 
from AMP, Inc., power supplies 
from Power -One, microcontrollers 
from Microchip, and development 
systems from Picmaster. 

A Quick Index on the first page 
will speed up finding references to 
the products being offered. This is 
supplemented by detailed manufac- 
turer and product indexes. Digi- 
Key sells just about everything a 

manufacturer or serious electronic 
hobbyist needs and its catalog is a 

valuable reference for the profes- 
sional designer as well as all 
advanced hobbyists. 

The catalog is arranged alpha- 
betically by manufacturer with 
alphabetical tabs on the outside 
edges of the pages for quick refer- 
ence. A comprehensive index both 
by product and by manufacturer 
makes it easy to find what you are 
looking for in this huge 368 -page 
compendium of electronic parts. 

Digi -Key's product line card 

includes all the basic passive elec- 
tronic components, discrete and 
integrated semiconductor devices, 
and connectors and cable assem- 
blies and much more. The company 
offers hand tools, soldering materi- 
als, power supplies, and a wide vari- 
ety of test equipment in addition to 
all the active and passive compo- 
nent lines that it lists. 

Sendmail: Theory and Practice 

by Frederick M. Avolio and Paul A. 
Vixie. 

Digital Press 
313 Washington Street 
Newton, MA 02158 -1626 
Phone: 617 -928 -2500 
Fax: 617- 928 -2620 
$29.95 

Sendmail 
- on.acw a. e.am 
wi s, vuoe 
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This book 
explains the 
history, archi- 
tecture, con- 
figuration, and 
maintenance 
of Sendmail, a 

standard mail 
deliverer on 
Berkeley -Unix 
systems. 
Widely used 
on the Inter- 

net, many consider Sendmail 
impossible to understand. The 
authors have tried to correct that. 

Avolio and Vixie explain how 
and why Sendmail works and offer 
practical advice on designing and 
maintaining an electronic mail sys- 
tem. There are "cookbook recipes" 
and simplified explanations of how 
to manage a mail system. It com- 
pares E -mail and Sendmail and 
defines key terms. This book is 

great for computer system man- 
agers and readers who want to set 
up and maintain a mail system for 
computers. 

Hipercomm DatahooN 

(BR1334/D) 

Motorola Inc. 
Literature Distribution Center 
P 0. Box 20924 
Phoenix, AZ 85063 
Phone: 1- 800 -441 -2447 
Fax: 602- 994 -6430 
free 

HIPERCOMM 

le l _ ARA 
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This is a 
revised edition 
of Motorola's 
Hipercomm 
Databook. It 
contains 
device specifi- 
cations in the 
form of data 
sheets and 
applications 

information for Motorola's fre- 
quency- control products. It con- 
tains technical data on a broad line 
of integrated circuits for phase - 
locked loop circuits. An introducto- 
ry section simplifies the selection of 
the right components for a given set 
of applications requirements. 

Motorola's line of low -power 
prescalers includes products with 
more than 40 different combina- 
tions of frequency, divide ratio, and 
power to meet the needs of most 
designs. Information is also includ- 
ed on Motorola's integrated, single - 
chip synthesizers that conserve 
power, making them suitable for 
handheld, battery- operated com- 
munications products. 
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Low Power Communications 

Volume 3: QRP Hardware 
by Richard Arland, K7YHA. 
Tiare Publications 
P. 0. Box 493 
Lake Geneva, WI 53147 
Phone: 1-800-420-0579 
$14.95 
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This is the third 
volume of three 
in a series on 
QRP, an inter- 
national radio Q 
signal that means 
"reduce your 
power ". Pre- 
vious tides were 
"QRP Basics" 
and "Advanced 

QRP Operating." This book on low - 
power communications examines the 
new and used equipment available for 
the radio amateur who is planning to 
upgrade a QRP station that might be 
communicating with microwatts of 
power. It includes tips on buying and 
trading used equipment, and discusses 
operating accessories of value to the 
QRP operator. 

Arland's book includes a chapter on 

the planning and erection of antenna 
towers and another on how to start 
and run a QRP club. The addresses of 
QRP clubs and suppliers and manu- 
facturers of QRP equipment are listed 
in the appendix. 

ESD Control Products. 

Charleswater 
90 Hudson Road 
Canton, MA 02021 -1407 
Phone: 617- 821 -8370 
Fax: 617 -575 -0172 
free 
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This is the latest 
catalog from 
Charleswater on 
its products for 
the control of 
electrostatic dis- 
charge (ESD). 
Many new ESD 
control products 
and training aids 
are included. It 

also provides up -to -date information 

on existing product categories. 
Charleswater's product line does 

include all of the standard accessories 
necessary to EDS -proof a designated 
ESD- protected workstation: conduc- 
tive workplace mats, grounded wrist 
straps, conductive floor mats, and 
instruments for testing the integrity of 
the ground. Also included are conduc- 
tive tote boxes, protective bags and 
packaging for vulnerable components 
and circuits, air ionizers, and conduc- 
tive sprays. 

This catalog also includes a basic 
tutorial on electrostatic discharge, 
explaining what it is and how it is con- 
trolled by grounding, shielding, and 
moving -air neutralization. 

NF Filter Design and 

Computer Simulation 

by Randall W. Rhea. 
McGraw -Hill Book Company 
11 West 19th Street 
New York, NY 10011 
Phone: 1- 800 -2- MCGRAW. 

This book is a 

complete design 
guide for printed 
and LC filters for 
RF and micro- 
wave applica- 
tions. It includes 
easy to under- 
stand discussions 
of high- frequen- 

INFORMATION CARD cy filter theory 
and accurate 

computer simulation models for many 
different filters. Rhea's book includes 
a review of the classic design formulas 
as well as the more recent filter design 
concepts developments. 

The first chapters are devoted to 
fundamental concepts, with greater 
emphasis given to lumped- elements 
than distributed elements. Those 
chapters are followed by a review of 
available computer -aided filter -design 
techniques, including both simulation 
and synthesis. 

The author goes on to discuss dis- 
tributed low -pass, bandpass, high - 
pass, and bandstop filters, and he 
explains how to select the appropriate 
design for specific applications. el 
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Where Can \\ 
You Turn To 
Learn Good 
Troubleshooting 
Skills? 

ech traininq 
Sencore 
introduces 
training by 
technicians - 

for technicians... 

Computer Monitor Servicing Course - TC 100 

(Approved for CEU credit) 
You'll learn: 

How to quickly determine monitor types 

flow to make all monitors look alike 
How to accurately identify failures 

Computer Monitor Servicing Class - TClOOT 

(Approved for CEU credit) 
You 'll learn how monitors work, circuit operation, 

how to make adjustments, and practical 
troubleshooting. 
Call for locations and dates. 

Understanding TV Horizontal Stages - TV300 
This training package includes a self -study workbook 
and a 45 minute video. 

Tech Choice Troubleshooting Demonstrations 
You'll take home valuable tips that you'll put into 

practice immediately. 

Computer Monitor Troubleshooting 
Profitable TV Troubleshooting 
Simplified VCR Servicing 

Camera/Camcorder Testing & Troubleshooting 

Check the city listing below for upcoming 
Tech Training locations: 

Albuquerque Atlanta Baltimore Birmingham (AL) 

Boston Buffalo Calgary Chicago Cincinnati 

Cleveland Dallas Detroit Edmonton El Paso 

Houston Indianapolis Kansas City Knoxville (TN) 

Los Angeles Miami New York City Oklahoma City 

Philadelphia Phoenix Pittsburgh Raleigh (NC) 

Reno San Diego Seattle Sioux Falls Tampa 

Toronto Vancouver 

(Tentative list. Not all Tech Training classes 

will he held in all locations. Call for details.) 

Call 1- 800 - SENCORE 
(736- 2673) 

SNCORE 
3200 Sencore Drive,Sioux Falls, SD 57107 

Direct: (605) 339 -0100 FAX (605) 339 -0317 
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AT 

$299.95, 
NO OTHER DESIGN 

WORKSTATION 

GIVES YOU 

SO MUCH 

FOR SO LITTLE. 

PB -503 PROTOBOARD® 
DESIGN STATION 

OVER $600 WORTH 
OF WORLD CLASS 
TEST EQUIPMENT 
FOR UNDER $300! 

(800) 572 -1028 

GLOBAL 
SPECIALTIES 

70 Fulton Terrace 
New Haven, CT 06512 

(203) 466 -6103 
FAX: (203) 468 -0060 

an 
nterplex 
ndustries 

company 
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EQUIPMENT REPORTS 
continued from page 14 

terms of accuracy, reliability, power 
conservation, and performance fea- 
tures than did the earlier generations 
of those products. 

The hard fact is that the reliability 
of the manufacturer or supplier is 
more important than the county of 
origin in any purchase decision for a 

DMM. If the product fails for some 
reason, can it be repaired economi- 
cally? Will the vendor stand behind 
product warranties, or must you 
throw away the instrument and buy a 

new one if it conks out? 
The DMM market today is strati- 

fied, and regardless of where it is 
made, you get pretty much what you 
pay for. As in the past, DC accuracy 
and resolution are all important con- 
siderations, despite such attractive 
features as larger displays or more 
rugged packaging. Handheld DMMs, 
like personal computers and other 
consumer electronics products, have 
been stuffed with more features with 
little or no price change. 

Open any electronic equipment 
catalog, visit your local electronics 
store, or look at the ads in Electronics 
Now, and you'll see 3 -digit handheld 
DMMs priced as low as $20 and those 
with 33/4 -digit readouts and 0.1% DC 
accuracy priced at $200 or higher, 
with a slew of options in between. 
Thus, prudent buyers will examine 
and compare features, check out the 
reputation of the supplier, and make 
their decision based on thier actual 
needs today and consider their future 
measurement requirements. 

More on the Protek 506 
The Protek 506 DMM is top of 

the line in a family of three new mul- 
timeters that also includes the 504 
and 505. It offers 0.3% DC voltage 
accuracy. The software included with 
the 506 to support its RS -232C serial 
interface allows all functions and 
measurements to be viewed both on 
the meter and the computer screen 
simultaneously. The 31/2 -inch 
diskette included with the meter con- 
tains the software for Windows and 
MS -DOS. 

In addition to its 20- ampere mea- 
surement capability, the Protek 506 
can measure current values to 400 
microamperes with 0.1- microampere 
resolution. The autoranging feature 
can also be turned off, and each range 
can be set manually. The DMA's 
light -emitting diode backlight can be 
turned on and off with a panel push- 
button to conserve the 9 -volt battery. 
Backlighting is especially useful at 
night or in locations where normal 
room lighting is inadequate. 

The Protek 506 includes a built -in 
timer with an alarm that is displayed 
on the secondary display. The timer 
can count up to or down from peri- 
ods up to 10 hours. This feature 
allows you to make periodic measure- 
ments without constantly referring to 
a clock or watch. 

Temperature from -20 °C to 
+1200 °C, with 1- degree resolution, 
can be measured with an optional K- 
type thermocouple. The thermocou- 
ple can be connected with an adapter 
to the meter's test lead jacks. 
Temperature in degrees Celsius is 
shown on the main display and tem- 
perature in degrees Fahrenheit is 
shown in the secondary display. 

The 506 can be set to produce a 5- 
volt peak -to -peak squarewave at three 
different frequencies: 2048, 4096, and 
8192 Hz. Thus, squarewaves at dif- 
ferent frequencies can be introduced 
into circuits under test or for the 
testing of audio devices such as 
buzzers, speakers, and transducers. 
The meter will automatically turn off 
its power after it has been idle for 30 
minutes if you forget to turn it off. 
However, this feature can be disabled 
if you must have the power on for 
more than 30 minutes. The instru- 
ment includes overload protection 
and safety design in compliance with 
UL 1244 and VDE -0411. 

The Protek 506 is definitely in the 
professional instrument category. 
However, although it was designed 
for the professional, its price is low 
enough to attract the serious hobby- 
ist. The model 506 including carry- 
ing case, manual, test lead, 9 -volt bat- 
tery, RS -232C cable, and diskette is 
priced at $189.95. (Protek, 154 
Veterans Drive, Northvale, NJ 
07647, 201 -767 -7242.) am 
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LETTERS 
continued from page 12 

I- lowever, there is still a lot of older 
serviceable telephone equipment 
around that can be tested with the 
"Telco in a Box." As shown, the circuit 
will indicate polarity sensitivity (pri- 
marily DTMF, or AT &T's TouchTone) 
to be defective; they will work but will 

not produce any DTMF. There are 
DC- operated circuits that depend on 
the loop current for power. Thus, 
reversing the polarity is like putting 
batteries in a radio with their positive 
and negative terminals reversed. 

All that is required to make a tele- 
phone polarity insensitive is to design a 

diode -bridge circuit within the tele- 
phone in the tip and ring so that the 
positive and negative polarities will be 
correctly delivered to the circuitry, 
regardless of what the loop polarity is. 

JIM DOPSON 
Lilburn, GA 

DEFENDING THE AMIGA 

I am responding to the appalling 
opening paragraph in Don Lancaster's 
description of the New Tek toaster 
( "Hardware Hacker," Electronics Now, 

August 1995). He stated that Amiga 
was "left in a less -than- stellar position 
after the sale of Commodore." He 
also said that an internationally known 
company in bankruptcy court sold its 
assets at a "yard sale." But to say that 
the company threw out the baby and 
drank the wash water was reprehensi- 
ble. However, it is true that the trans- 
action was bizarre. 

The facts are that New Tek wanted 
to enter the personal computer mar- 
ket, so it made a PC version. Why did 
Lancaster have to trash the name 
Amiga along the way? Commodore 
was purchased by EsCom, a large 
company with extensive financial 
resources and a large distributor base 
in place. The company intends to con- 
tinue producing and selling the 
Amiga. It also has plans to sell rights 
to the Amiga so it can be cloned. 
Amiga's future is brighter now than it 

has been in years. 
continued on page 47 
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Alaska Kandarian Electronics 
1101 19th Street 
Bakersfield, CA 93301 

Whitcomm Electronics 
105 W. Dakota #106 
Clovia, CA 93612 

Marvac Dow Electronics 
265 -B Reservation Road 
Marina, CA 93933 

Minuteman Electronics 
37111 Post St., Suite 1 

Fremont, CA 94536 

HCS Electronics 
6819 S. Redwood Drive 
Cotati, CA 94931 

Halted Specialties Co. 
3500 Ryder Street 
Santa Clara, CA 95051 

JDR Micro Devices 
2233 Branham Lane 
San Jose, CA 95124 

Metro Electronics 
1831 J Street 
Sacramento, CA 95814 

The Radio Place, Inc. 
5675 -A Power Inn Road 
Sacramento, CA 95824 

HSC Electronics 
4837 Amber Lane 
Sacramento, CA 95841 

Colorado 

Electronic Service Prod. 
437 Washington Avenue 
North Haven, CT 06473 

Georgia 

New Jersey 
Frigid North Co. 
1207 W 36th Avenue 
Anchorage, AK 99503 

Alabama 

Lashen Electronics Inc. 
21 Broadway 
Denville, NJ 07834 

New York Norman's Electronics, Inc. 
3653 Clairmont Road 
Chamblee, GA 30341 

Idaho 

Radio Distribuiting Supply 
121 East Broad Street 
Gadsden, AL 35903 

Arizona 

Sylvan Wellington Co. 
269 Canal Street 
New York, NY 10013 

R &E Electronics 
4991 Rt. 209 
Accord, NY 12404 

Unicorn Electronics 
Valley Plaza 
Johnson City, NY 13790 

Ohio 

The Current Source 
5159 Glenwood 
Boise, ID 83714 

Illinois 

Dalis Electronics 
2829 E. McDowell Road 
Phoenix, AZ 85008 

California Tri State Elex 
200 W. Northwest Hwy. 
Mt. Prospect, IL 60056 

Maryland 

California Electronics 
221 N. Johnson Ave. 
El Cajon, CA 90202 

Signal Electronics 
22307 Ocean Avenue 
Torrance, CA 90505 

Ford Electronics 
8431 Commonwealth Avenue 
Buena Park, CA 90621 

All Electronics 
14928 Oxnard Street 
Van Nuys, CA 91411 

Gateway Electronics of CA 
9222 Chesapeake Drive 
San Diego, CA 92123 

Mac's Electronics 
191 South "E" Street 
San Bernardino, CA 92401 

Electronics Warehouse 
2691 Main Street 
Riverside, CA 92501 

Orvac Electronics 
1645 E Orangethorpe Ave. 
Fullerton, CA 92631 

Say -On Electronics 
13225 Harbor Blvd. 
Garden Grove, CA 92643 

Marvac Dow Electronics 
980 S. A Street 
Oxnard, CA 93030 

Mark Elec. Supply Inc. 
5015 Herzel Place 
Beltsville, MD 20705 

Massachusetts 

Philcap Electronic Suppliers 
275 E. Market Street 
Akron, OH 44308 

Oregon 

U -Do -It Electronics 
40 Franklin Street 
Needham, MA 02194 

Michigan 

Norvac Electronics 
7940 SW Nimbus Avenue 
Beaverton, OR 97005 

Portland Radio Supply 
234 S.E. Grand Avenue 
Portland, OR 97214 

Texas 

Purchase Radio Supply 
327 East Hoover Avenue 
Ann Arbor, MI 48104 

Norwest Electronics 
33760 Plymouth Road 
Livonia, MI 48150 

The Elec. Connection 
37387 Ford Road 
Westland, MI 48185 

Elec. Parts Specialists 
711 Kelso Street 
Flint, MI 48506 

Professional Data Corp. 
1332 US Highway 41 West 
Ishpeming, MI 49849 

Minnesota 

Tanner Electronics 
1301 W. Beltine 
Carrollton, TX 75006 

Mouser Electronics 
2401 Hwy. 287 N 
Mansfield, TX 76063 

Electronic Parts Outlet 
17318 Highway 3 

Webster, TX 77598 

Washington 

Gateway Electronics of CO 
2525 Federal Blvd. 
Denver, CO 80211 

Centennial Electronics 
2324 E. Bijou 
Colorado Sps., CO 80909 

Connecticut 
Amateur Radio Supply Co. 
5963 Corson Ave., Ste 140 
Seattle, WA 98108 

Wyoming 

Acme Electronics 
224 Washington Avenue N. 
Minneapolis, MN 55401 

Missouri 

Signal Electronics Supply 
589 New Park Avenue 
W. Hartford, CT 06110 

Cables & Connectors 
2198 Berlin Turnpike 
Newington, CT 06111 

Chris Supply 
2007 S. Douglas Hwy., Ste. C 
Gillette, WY 82716 

Gateway Electronics Of MO 
8123 -25 Page Blvd. 
St. Louis, MO 63130 

If you'd like to sell our magazine in your store, 
please circle 210 on Free Information Card. 
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LOW -COST 
SOFTWARE for 
PC -BOARD DESIGN 
THE JOB OF DESIGNING A PRINTED 
circuit board continues to grow 
more demanding. In the past. 
just about anyone could lay out 
a PC board by simply reading a 
schematic and translating the 
lines into traces on a piece of 
metal -clad circuit board with a 
resist -ink pen or dry- transfer 
decals and tape. Those days are 
all but gone. Today's circuit 
boards are made by powerful 
CAD systems that include many 
built -in features for design op- 
timization and design -rule 
checking. Until recently. 
though, capable circuit design 
packages were priced out of the 
range of most hobbyists and 
many small businesses. For- 
tunately. that situation has 
changed. too. 

This article looks at twelve 
PC -board layout software pack- 
ages that are designed to run on 
your desktop IBM -compatible 
personal computer. Each pack- 
age costs less than $350. Most 
of the programs are linked in 
one way or another to the sche- 
matic- capture programs re- 
viewed in the September and 
October 1995 issues of Etee- 
tronics Now. A couple are stand- 
alone PC -board layout pro- 
grams, and one, TrboCAD, is a 
general- purpose CAI) program 
running with a PC -board com- 
ponent library. 

As before, we tested the pro- 
grams to see how they compare 
in price, ease of use. and fea- 
tures by producing a board 
based on a benchmark circuit. 
Fig. 1 is the schematic drawing 
of that circuit, which is a func- 
tional MIDI interface box for a 
Sound Blaster (and compatible) 
sound board. This design was 
selected because it provides a 
good mixture of analog and dig- 
ital ICs. plus an assortment of 
connectors -the latter of which 

You can design professional- quality 
printed- circuit boards 
on your desktop PC. 

TJ BYERS 

is extremely difficult for the soft- 
ware to deal with in terms of 
library support and layout flex- 
ibility. In tact. the connector 
had to be created or modified in 
nearly halt t he programs, which 
gave us an opportunity to exam- 
ine the library editor or netlist 
editor. Finally. each program 
was printed out and the hard - 
copy or data tile was examined 
for accuracy and production 
yu: lity. 

PC -board Layout Software 
As with schematic capture 

software. the "devices" needed 
to build a printed- circuit board 
are contained in a component 
library Basically, a PC -board de- 
vice is a collection of circles and 
ovals, called pads, that have the 
same pattern as the part that 
will be soldered to them. These 
patterns are often called 
footprints because they can be 
used for many devices with the 
same pattern -a 14 -pin DIP, for 
example- regardless of their 
electrical properties. 

Most circuit designs are too 
complex to be constructed 
using a single layer of copper. 
Most hobby projects require two 
layers (top and bottom): many 
commercial designs need four 
layers or more. Very often these 
layers have to be wired together 
to maintain electrical con- 
tinuity. This is done using vias 
(see Fig. 2). When the via goes all 
the way through the board from 
the top to bottom. it's called a 

through -hole via. As a rule. 
through -hole vias are used as 
solder points for resistor, capac- 
itor. and IC leads. Vias that con - 
nect one layer of a multi -layer 
design to the layer just below it 
is called a blind via. Blind vias 
that occur within the bowels of 
a multi -layer PC board are called 
buried vias. The size and shape 
of the via is critical to the suc- 
cess of a layout. Generally. the 
more via options. the better. 

Tracks come in many dif- 
ferent shapes and sizes. too. 
Unlike vias, tracks aren't a part 
of the component libran' (note 
the TurboCAD exception). In- 
stead. they are placed on the 
board using pens with dif- 
ferently "shaped" tips. Different 
track widths can usually be 
mixed on the board -at leas- t up 
to a point. For production rea- 
sons, it's desirable for tracks to 
have rounded or chamfered cor- 
ners instead of right- angle 
turns. Most PC -board layout 
software lets you change copper 
layers while routing to avoid 
roadblocks caused by tracks 
that are already in place: each 
uses a different mechanism. as 
detailed below. Ideally, a via 
should be automatically placed 
when changing lavers. The term 
"neck down" refers to the ability 
to change the width of the track 
as you draw it. However. in pro- 
grams costing this little. neck- 
ing down, when available. is 
usually done afterwards using 
the track editor. The ultimate in 25 
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FIG. 1- THIS IS THE ELECTRONICS NOW BENCHMARK circuit used for testing the 
PC -board layout programs in this review. It is a functional MIDI interface box (J3 and 
J4) with support for a game port. 

DIELECTRIC SHEET -- 
DOUBLE -SIDED SHEET 

(WITH COPPER ON BOTH -i 
SIDES BEFORE ETCH) 

THROUGH -HOLE VIA 

t 

BLIND VIA BURIED VIA 

FIG. 2 - MULTI -LAYER BOARDS are typically manufactured as stacks of two -layered 
boards. For example, a six layer board is made up of three two -layer boards, which are 
etched first and then bonded together. Vias make connections between the layers. 

routing, of course, is an auto - 
router. lino of the programs here 
have an autorouter -one a full 
autorouter and the other a pad - 
to -pad autorouter -and two 
more have an autorouter option 
at extra cost. 

There are two types of PC- 
board layout programs, those 
that stand alone, and those that 
are linked to a schematic cap - 

26 ture program via a netlist. Of 

the programs discussed here, 
only four have a netlist connec- 
tion, although eight of the pro- 
grams are associated with a 
schematic capture package. 

PC -board Layout 
The following four PC -board 

layout programs are stand- 
alone software packages. They 
range in cost from free to $129, 
and are best used for projects 

Although there might not be 
any such thing as a free lunch, 
Easytrax from Protel Tech- 
nology is as close as you'll ever 
come to it. Easytrax is a fully - 
featured, DOS -based PC -board 
layout program from Protel 
Technology which originally 
sold for $450 and is now avail- 
able absolutely free. Yep, you 
heard right. It's freeware! And 
we're not talking about an ob- 
solete, second -rate program 
here. Easytrax, the introducto- 
ry-level member of the Protel 
family of Electronics Design Au- 
tomation (EDA) packages, puts 
professional -quality PC -board 
layout tools in the hands of stu- 
dents, hobbyists and part -time 
designers for the cost of a phone 
call. (See Fig. 3.) 

Easy to learn and easy to use, 
Easytrax can construct PC 
Boards up to 32- inches square 
with up to eight layers of copper. 
Easytrax works on the complete 
range of IBM PC /XT /AT, PS /2, 
and compatible computers - 
plus it can run from floppies as 
well as a hard disk. The pro- 
gram is supplied with graphics 
drivers that support video reso- 
lutions of up to 1024x768 and 
16 colors, though most of the 
video boards supported are long 
obsolete. Fortunately, you can 
download the graphics driver 
source code from the Protel bul- 
letin board (408- 243 -0125), 
which tells you how to write 
your own graphics driver. 

Like many PC -board layout 
programs, everything on the 
board is put there by hand, one 
part or one track at a time. The 
software doesn't interface with 
any schematic capture program 
or any type of netlist. 

The Easytrax component li- 
continued from page 121 
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So, You Want 
to Buy a New 

Computer? 

EVEN IF YOU RARELY WATCH TV, 

you've probably seen the com- 
mercial in which a pair of el- 
derly Frenchmen stroll on the 
banks of the Seine chatting - 
not about their health, but 
about their computers' storage 
capacities. They conclude that 
only lasers can fulfill their deep- 
est desires. This IBM advertise- 
ment has English subtitles. But 
even the subtitles can seem to 
be in a foreign language unless 
you're computer -savvy enough 
to know that they're talking 
about CD -ROMs. 

If TV advertisements such as 
those in IBM's "Solutions for a 
Small Planet" campaign are 
mildly baffling, print advertise- 
ments and live computer sales- 
people often speak an even more 
arcane dialect, slinging around 
jargon like 'ASPI" and "RISC" 
until even veteran nerds can feel 
bewildered. Unless you under- 
stand the language like a native, 
you're at the mercy of salespeo- 
ple to translate the computerese 
for you. Unfortunately. even 
technically knowledgeable peo- 
ple can find themselves out of 
touch with new computer terms 
unless they make a conscious 

To be a smart computer 
shopper, you have to 
speak the language! 

effort to keep up. If you under- 
stand the terms, you can make 
up your own mind as to what 
you really need when you buy a 
new computer -and what fancy 
features you can easily forego. 

The CPU 
The most important consid- 

eration in choosing a computer 
is what type of central process- 
ing unit (CPU, processor, or mi- 
croprocessor) it should have. 
The CPU determines how much 
your system will cost and how 
fast your applications will run. 
CPUs are usually referred to not 
by names, but by numbers that 
are a sort of shorthand indica- 
tion of their speed, power, and 
capabilities. The CPU's speed 
isn't the same as its power, how- 
ever. For example, a 100 -MHz 
486DX4 can't perform as fast as 
a 60 -MHz Pentium. Today, most 
PCs run Intel's Pentium of 1486 
CPUs, or clones of those de- 
vices. 

The i486 processor. The 1486 
family of processors, invented 
by Intel and now cloned by AMD 
and Cyrix, is the workhorse of 
the industry. The group in- 
cludes the 486SX, 486DX, 
486DX2, and 486DX4. The SX 
and DX chips are identical in 

TJ BYERS AND NAOMI WISE 

every way, except that the DX 
processors have a built -in float- 
ing -point unit (FPU) math 
coprocessor, and the SX chips 
don't. 

All 486 processors have an ex- 
ternal bus width of 32 bits. (A 
bus is multiple parallel conduc- 
tors that transfer data between 
components of a computer sys- 
tem so that they can work to- 
gether.) The speed of a 486 
processor is the rate at which 
the chip's internal electronics 
run, which is not necessarily 
the same as the speed of the 
motherboard. Older processors, 
such as the 486SX and 486DX, 
run at the same speed as the 
motherboard. The newer pro- 
cessors have clock -doubler 
(DX2) or -tripler (DX4) circuitry 
to synchronize the CPU's inter- 
nal clock with the mother- 
board's clock, so they can run at 
twice or three times the speed of 
the motherboard. (Note that de- 
spite its moniker, the 486DX4 
doesn't run at four times the 
motherboard's clock, but three 
times instead.) The chips' desig- 
nations (for instance, 
486DX2 -66, 486SX2 -66) reflect 
the presence of the clock- multi- 
plier. 

The members of the 486 fam- 
ily have a 64 -bit internal archi- 
tecture, so they can process 
instructions and data 64 bits at 
a time. However, they have only 27 

www.americanradiohistory.com

www.americanradiohistory.com


a 32 -bit interface. This is why 
these CPUs are not always as 
fast as their names make them 
sound. 

Pentium power. The next 
step up in power is Intel's Pen- 
tium series. Unlike the i486 
processors, Pentium chips sup- 
port an external 64 -bit inter- 
face, lending a noticeable gain 
in speed and power. The new ar- 
chitecture also makes full use of 
superscalar programming code 
that executes two or more in- 
structions per clock cycle as op- 
posed to one instruction per 
cycle for the i486 series. 

Pentiums have six family 
members divided into two 
groups: the first consists of the 
60 -, 66 -, and 75 -MHz pro- 
cessors. The second group con- 
sists of the 90 -. 100 -, and 133 - 
MHz processors. The 90 -. 100 - 
and 133 -MHz Pentium pro- 
cessors are not only faster, but 
they include special features to 
manage power for "green" oper- 
ation and to speed up commu- 
nications between components. 
Intel has solved the Pentium's 
little math problem that you 
might have heard about, so it's 
unlikely you'll need to worry 
about chip -based arithmetic er- 
rors. 

Intel alternatives. NexGen's 
Nx586 CPU is a low -cost Pen- 
tium alternative that's making 
waves in the mainstream PC 
market because its 32- kilobyte 
cache is twice that of the Pen- 
tium and four times that of the 
486. The bigger a CPU's built -in 
cache, the faster many applica- 
tions run (see Table 1). NexGen's 
RISC processor is 100 percent 
compatible with all Intel -based 
processors from the 8088 
through the Pentium, and it 
runs a tad faster than a Pen- 
tium processor of equal speed. 
Unfortunately, it doesn't have a 
built -in math coprocessor, 
though it does support an exter- 
nal one. 

Popping up frequently in 
computer ads is the PowerPC, a 
CPU that was developed jointly 
by Apple, IBM, and Motorola. 
PowerPC models (which range 
from energy- conserving units 
suitable for laptops, through 

28 those for desktops and on up to 

TABLE 1 -CPU COMPARISONS 

Top Clock Math 
CPU Data Bits Speed Cache Size Coprocessor 
DEC Alpha 64 275 MHz yes 
R4000/R4400 64 150 MHz yes 
Pentium 64 100 MHz 16K yes 
NextGen Nx586 64 90 MHz 32K external 
PowerPC 64 110 MHz 32K yes 
486DX4 32 100 MHz 8K yes 
486DX2 32 66 MHz (1) 8K yes 
486SX2 32 66 MHz (1) 8K no 
486DX 32 50 MHz 8K yes 
486SX 32 33 MHz (2) 8K no 

1) AMD 486DX2 and 
2) AMD 486SX chips 

486SX2 chips run at 80 MHz. 
run at 40 MHz. 

TABLE 2- OPERATING SYSTEM COMPARISONS 
Operating System Windows Windows 0 /S2 Windows DOS 

95 NT Warp 3.1 6.22 

Minimum Ram Required 8 MB 8 MB 4 MB 640 K 90K 

Disk Space Used 60 MB 66 MB 40 MB 6 MB 5 MB 

Password Security Y Y Y N N 

Runs DOS Applications Y Y Y Y Y 

Runs Windows 
Applications in 
Real Mode Y N Y Y N 

Runs Windows 
Applications in 

Standard Mode Y Y Y Y N 

Runs Windows 
Applications in 
Enhanced Mode Y Y Y Y N 

Runs 32 -bit Applications Y Y Y N N 

high end workstations) include 
superscalar microprocessor de- 
sign that can perform three to 
four instructions per clock cy- 
cle. 

Power -PC based systems are 
also DOS -, Windows -, and Mac- 
intosh- software compatible, so 
if you've got a Mac in the office 
and a PC at home (or vice versa), 
you can take your work home 
and slave around the clock with- 
out incompatibility hassles. 
The manufacturers claim that 
the PowerPC is faster than a 
Pentium. However, only the very 
few applications written specifi- 
cally for the Power PC run 
rapidly. Other programs shuffle 
along in an emulation mode, at 
about the same poky pace as 
they'd run on an old 386. 

Far faster and more powerful 
(and costly) are the Alpha and 

R4000/R4400 processors. 
Touted as the fastest desktop 
processor on earth, the Alpha 
chip from DEC (Digital Equip- 
ment Corp.) blasts off at a siz- 
zling 275 MHz. The more 
conservative R4000/R4400 
CPUs from MIPS run at a tamer 
150 MHz. 

All three of these devices are 
RISC processors. However, like 
the PowerPC, these rockets 
reach escape velocity only with 
the few programs that, as yet, 
have been designed especially 
for them. However, a special ver- 
sion of Windows NT, called Win- 
dows NT 3.5 Workstation, lets 
you run your present library of 
DOS and Windows software on 
computers based on these RISC 
microprocessors at about twice 
the speed of a 60 -MHz Pentium. 

Continued on page 139 
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Dress Up Audio Projects 
With Solid -State Level Indicators 

ROBERT C. RICHARDS 

THE D'ARSONVAL (MOVING NEEDLE) 
analog meter has been the in- 
strument of choice for setting 
input levels in audio systems for 
years. Now that most audio 
equipment has been mini- 
aturized an analog meter will no 
longer fit on the front panel of 
the equipment. 

This role has been filled by 
light- emitting diode circuitry. 
Solid -state level indicators - 
based on a string of LEDs in- 
stead of a moving -coil meter are 
now included in most consum- 
er audio products: from tape 
decks to baby monitors. They 
are small, lightweight, inexpen- 
sive, and immune to shock 
damage that could damage an 
analog meter's delicate meter 

This article describes three 
different methods for adding 
solid -state LED level indicators 
to your audio projects. In each, 
the level indicator selected gives 
the equipment a more profes- 
sional appearance than in the 
original project while providing 
a useful function. 

Typical amplifier 
Figure 1 is a block diagram of 

a typical audio amplifier. The in- 
put signal is applied to an ad- 
justable -gain amplifier stage. 
This first stage raises the volt- 
age of the input signal to a high- 
er audio level for the power am- 
plifier stage, and the amplifier's 
gain is controlled by the oper- 
ator with a front -panel knob. 
The output of this first stage is 
fed to a power amplifier that 
drives a loudspeaker. The gain 
in the adjustable amplifier stage 
must be high enough to allow 
the signal from the loudspeaker 
to be heard after the power am- 
plifier has been amplified. How- 
ever, this gain must not be so 
high that the signal becomes 
clipped and distorted. There is 
also the possibility that the 

loudspeaker could be damaged 
if it is overdriven. 

The level indicator circuit 
shown in the dashed box (Fig. 1) 

is useful in alerting the user 
that the gain of the adjustable 
amplifier is set improperly. This 
circuit consists of a signal -aver- 
ager stage that clips audio sig- 
nal peaks for a smooth display 
and an LED level indicator dis- 
play consisting of from one to 
ten LEDs. By observing this 
LED display, the operator can 
adjust the amplifier for mini- 
mum distortion and proper op- 
eration. 

Signal averager 
The signal averager circuit in 

Fig. 2 will be shared by all of the 
LED level indicators described 
in this article. The operational 
amplifiers are general purpose 
types. The TL072 dual opera- 
tional amplifier will save PC 
board space, and it is a reliable, 
inexpensive, medium -quality 
device. The first operational am- 
plifier, IC 1 -a, is an inverting am- 
plifier whose gain can be ad- 
justed up to 5. Adjustable 
feedback resistor, R2, sets the 
circuit gain. It is a PC- board - 
mounted trimmer that is set 
once and never adjusted again. 

INPUT 
SIGNAL 

ADJUSTABLE 
GAIN 

AMPLIFIER 

POWER 
AMPLIFIER 

-.<LEVEL INDICATOR CIRCUIT 

SIGNAL 
AVERAGER 

-- 
LED LEVEL 
INDICATOR 
(1 -10 LEDS) 

1 

J 

FIG. 1 -A TYPICAL AUDIO AMPLIFIER 
block diagram with a LED level indicator 
circuit added. 29 
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INPUT 
SIGNAL 

Cl 
0.1µF 

R1 

20K 

VV* 

3 

+12V 

ICI a 

4 

-12V 

R2 
100K 

R3 
100K 1 

/2 TL072 

R4 
100K 

DI 
1N914 

FIG. 2 -A SIGNAL -AVERAGER circuit for 
discussed in the text. 

This gain stage links a specific 
input voltage level to a specific 
LED indicator. 

The second operational am- 
plifier, IC1 -b, forms a half -wave 
rectifier and signal averager 
that clips the brief peaks and 
displays them over a longer 
period of time. By stretching 
out and smoothing those 
peaks, as seen on the LED -level 
display, it will be easier to set the 
input adjustable -gain amplifier, 
IC 1 -a. 

One -color LED peak indicator 
The simplest solid -state level 

indicator is a single LED that 
flashes ON when the input level 
is high enough to drive the re- 
maining audio stages. However, 
if you install only one LED, it is 
more important that it be used 
to alert the operator to an over- 
load condition. The input level 
can then be reduced to avoid 
signal clipping and distortion. 
It can also reduce the possibility 
of damage due to excessive heat 
in the power amplifier and 
speaker. Most commercial am- 
plifiers have indicators that will 
signal an overload before the 
level is high enough to cause an 
overload. This margin of safety 
is called headroom and it pro- 
tects the equipment from the 
consumer who isn't satisfied 
unless the peak LED flashes oc- 
casionally. 

The single -color, peak LED 
circuit is shown in Fig. 3. Un- 
like the TL072 operational am- 
plifier discussed previously, the 
LM339 is a comparator. As 
shown in Table 1, whenever the 
voltage at the inverting input 
(labeled " ") of the LM339 is 

30 higher than the voltage at the 

use 

OUTPUT 

with the LED level indicator circuits 

+12v 

INPUT 
(FROM SIGNAL 

AVERAGER - FIG.2) 

D1 

LM336Z 
2.5V 

R7 
4.7K 

R8 
4.71< 

12 

LM336Z - 2.5V 
(BOTTOM VIEW) 

ADJ + 
O O O 

FIG. 3 -A SINGLE -COLOR LED peak in- 
dicator circuit. 

put voltage exceeds the refer- 
ence voltage, the output will be 
connected to ground internally 
and LED1 will light. By con- 
necting the input of this circuit 
to the output of the averager cir- 
cuit, the LED will flash on 
whenever the audio input ex- 
ceeds the level set with gain po- 
tentiometer R2 in Fig. 2. Adjust 
R2 by applying a maximum level 
signal to the input of the aver - 
ager, and then reduce the level 
slightly to allow for headroom. 
With the input level now set, ad- 
just R2 until the peak LED just 
turns on. 

Usually the maximum audio 
level can be determined by lis- 
tening carefully to the loud- 
speaker's output. If this method 
is not sensitive enough for prop- 
er calibration, connect an audio 
signal generator to the input 
and an oscilloscope across the 
loudspeaker's terminals. Exam- 
ine the overload effects on sine - 
wave, squarewave and saw - 
tooth- waveforms as you adjust 
the setting of R2. 

Fri -color LED level indicator 
Some LEDs will light in three 

colors. Th-color LEDs have two 
LED dies in one package (gener- 
ally one red and one green) 
which are controlled indepen- 

TABLE 1- COMPARATOR OUTPUT STATES 

Inverting Input ( ) Noninveiting Input ( +) Output 
3 Volts 1 Volt Ground 

1 3 Float 

noninverting input (labeled 
" +"), the output of the com- 
parator is internally grounded. 
However, whenever the voltage 
at the inverting input is lower 
than the voltage at the nonin- 
verting input, the output of the 
comparator floats (effectively an 
open circuit) and no current 
flows. 

The voltage divider consist- 
ing of resistor R6 and 2.5 -volt 
precision voltage reference IC2 
form a precision voltage refer- 
ence whose voltage is divided in 
half at the junction of resistors 
R7 and R8. This places a refer- 
ence voltage of 1.25 volts at the 
comparator noninverting in- 
put. Whenever the inverting in- 

dently. By applying a voltage 
greater than about 2 volts to the 
separate pins, the LED can glow 
red, green, or yellow (when both 
dies are on). Figure 4 is a tri- 
color LED circuit. With a low in- 
put level, LED2 is off. As the in- 
put voltage increases, LED2 
turns on and first glows green, 
then yellow, and finally red. 

Resistor R10 and 2.5 -volt pre- 
cision voltage reference IC4 pro- 
vide a precision voltage refer- 
ence that is further subdivided 
by resistors R11, R12, R13, and 
R14. This chain of resistors cre- 
ates three different reference 
voltages that set the voltage 
thresholds for the three LED 

continued on page 148 
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4W-UNF ' six station phoneline simulator 

BUILDTHE PARTY LINE 
Build the ultimate telephone -line simulator 

"HEY FRED. CALL ME RIGHT BACK. 

I'm having trouble with my new 
telephone gizmo, and I need 
some test calls." Have you ever 
found yourself begging friends 
to call so you could test a new 
piece of phone gear? Given the 
number of telephone gadgets we 
all use these days, it would be 
great if there was a phone -line 
simulator that could provide au- 
thentic dial tone. ring. and busy 
signals. Even better would be 
support for features like Caller 
ID and Distinctive Ringing. 
Maybe it could be used as the 
hub of an in -house intercom as 
well. Oh yeah -it has to be inex- 
pensive too; who wants to 
spend $500 -800 for a commer- 
cial line simulator? 

Party Line is the answer. It's 
probably the most sophisticated 
line simulator in its class, and it 
can be built for less than half 
the cost of typical low -end com- 
mercial units. Of course, some 
of the savings are due to a little 
sweat equity. so get your solder- 
ing iron ready! 

Party Line supports all stan- 
dard telephone- system fea- 
tures. You can ring up tele- 
phones, fax machines, mod- 
ems, and answering machines. 

THOMAS E. BLACK 

Just about anything that you 
can connect to a standard 
phone -line can be used with 
this handy device. 

Party Line has a feature list as 
long as your arm; just describ- 
ing all of its capabilities will 
take most of our space this 
month. Next time we'll continue 
with theory of operation and 
construction details. But if 
you're impatient to get started, 
we are printing the Parts List 
and Ordering Information this 
month. Complete and partial 
parts kits are available; we'll 
also publish patterns for the 
dual -sided PC board. 

The heart of Party Line is a 
single -chip microcontroller. Ob- 
ject code for the microcontroller 
unit (MCU) is available from 
both the Gernsback BBS 
(516- 293 -2283) as file p16.zip 
and the author. 

Overview 
Party Line offers six different 

telephone extensions (stations); 
you can freely call from one to 
another using several dialing 
methods. Only one call can be 

active at a time, but any number 
of stations can participate 
(hence the name Party Line). 
Party Line does not support ro- 
tary dialing; all calls must be 
made using DTMF (dual -tone- 
multifrequency) tones. Party 
Line offers life -like dial, busy, 
and reorder tones. Also. the mi- 
crocontroller generates an accu- 
rate 20 -Hz ring tone to ensure 
reliable device activation. 

Party Line also provides four 
different ring patterns, which 
provide compatibility with the 
Distinctive Ringing service now 
offered by some phone compa- 
nies. In addition, Party Line can 
send Caller -ID signals, a feature 
normally offered only by expen- 
sive line simulators. The Caller - 
ID information may optionally 
include the latest delivery for- 
mat, which transmits. along 
with the standard date, time, 
and number, the caller's name! 
Furthermore, Party Line gener- 
ates standard call -progress 
tones (dial tone. busy signal, 
ringing. etc.), so you can use the 
device to demonstrate and test 
telephone equipment. In fact, 
with Party Line, it's almost im- 
possible to tell that you aren't 
using a real phone system. 
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PARTS LIST 

All resistors are 1/4-watt, 5 %, unless 
otherwise noted. 

R1,R39,R40,R43,R46 -1000 ohms 
R2,R4,R6,R8,R10,R16 -220 ohms 
R3, R5, R7, R9,R17,R21,R48 -330 

ohms 
R11.R12 -220 ohms, 2W, 5 %, metal 

oxide 
R13- R15,R18 -R20 -220 ohms, VAN 
R22,R35,R37,R50 -R52- 10,000 ohms 
R23,R24,R41- 47,000 ohms 
R25 -R34, R36, R47, R54, R55- 100,000 

ohms 
R38- 22,000 ohms 
R42,R44 -100 ohms 
R45 -2.2 ohms 
R49 -470 ohms 
R53- 300,000 ohms 

Capacitors 
C1- O.47uF, 200V, metalized polyester 
C2-C4,C6,C8,C15-C17,C25-C27- 

0.1uF, 50V, monolithic, radial 
C5,C19,C20- 0.47uF, 50V, electrolytic, 

radial 
C7- 0.001uF, 50V, polyester, radial 
C9,C24- 470uF, 50V, electrolytic, radial 
C10- 2200uF, 16V, electrolytic, radial 
C11,C18,C22,C23 -10uF, 16V, elec- 

trolytic, radial 
C12- C14,C28 -27pF, 100V, COG 

ceramic 
C21- 1000uF, 25V, electrolytic, radial 

Semiconductors 
D1- D7 -1N914 signal diode 
08- D13- 1N4002 rectifier, 1A, 100V 
BR1 -50V, 1A, W005 or equiv. 
LED1 -LED7 -Green LED, 3mm 
Q1- TIP110 NPN Darlington transistor 
Q2- TIP115 PNP Darlington transistor 
Q3- PN2222A NPN transistor 
IC1- lC6,IC13- Optoisolator, NEC 

PS2501 -1 or equiv. 
IC7- 74HC259 or 74HCT259 

addressable latch 
IC8- ULN2003 Darlington array 
IC9,IC11- 74HC14 or 74HCT14 hex 

inverter 
IC10- PIC16C57 -XT /P 8 -bit Micro - 

controller, Microchip Tech. 
IC12- LM358N dual low -power op -amp 
IC14 -M -991 Call progress tone gener- 

ator, Teltone Corp. 
IC15 -M -8870 DTMF decoder, Teltone 

Corp. 
IC16- LM317T adjustable regulator 
IC17- LM7812 or LM78M12, 12V 

regulator 
IC18- LM7805 or LM78M05, 5V 

regulator 
Other components 

F1 -0.5A, 5 x 20mm fuse 
J1-J6-Modular RJ11, 6/2 or 6/4 recep- 

tacle, PCB Mount 
J7 -1 x 3, 0.1 -inch female header 
JU1 -JU4 -4 x 2, 0.1 -inch pin header 

Party Line is compatible with 
most standard telephone de- 

32 vices, including answering ma- 

with shorting blocks 
P1 -1 x 3 0.1 -inch pin header 
XTAL1- 3.5795 MHz, HC18 
RY1 -RY6 -DPDT, 12V, DC, 16 -20mA 

coil, DIP package (OMRON 
G6A- 234P- ST15- US -DC12 or equiv.) 

T1- Transformer, split bobbin, dual 115 - 
VAC to dual 6.3 -VAC, 2.5VA (Prem 
SPW401 D, Magnetek Triad 
FS12 -200, or equiv.) 

T2- Telephone coupling transformer, 
600:600 (PREM SPT130, Mouser 
TL016, or equiv.) 

T3 -Power transformer, 28VAC center 
tapped, 300mA 

Miscellaneous 
IC sockets, 4.40 hardware, TO -220 

heatsinks (2 each for IC17 & IC18), AC 
power cord, 2.5 -inch H x 8 -inch W x 
6 -inch L plastic enclosure, PC board, 
IC sockets, solder, wire, etc. 

ORDERING INFORMATION 

The following items are available 
from Digital Products Company, 134 
Windstar Circle, Folsom, CA 95630, 
Voice: (916) 985 -7219 Fax: (916) 
985 -8460. E -mail: DigProd @aol.com 
KITS: Parts kit including printed -cir- 
cuit board, programmed micro - 

resistors, capacitors, documenta- 
tion, etc., less enclosure: ($199.95). 
Enclosure kit includes plastic case, 
drilled front panel, mounting screws, 
etc. ($32.95). Hard -to- obtain IC's, in- 
cluding M -8870, M -991, ULN2003, 
74HC14 (2), 74HC259, PS2501 -1 (7): 
($31.25). Line transformers (T1, T2) 
and relays (RY1 -RY6): ($48.50), 
power transformer kit with T3 
(120VAC only), fuse, AC cord: 
($14.75). 
PARTS: Printed Circuit Board 
#PL6 -001: ($34.95). Programmed 
PIC16C57 ($22.00). Complete docu- 
mentation with schematic: ($7.25). 
U.S. orders add $8 S/H for Kits, or $5 
for Parts. Canadian orders add $14 
for Kits, $9.50 for Parts. Write or fax 
for shipping information to other 
countries. 
Prices shown in USA dollars. Remit 
U.S. funds only. CA residents add lo- 
cal sales tax. Money orders, checks, 
MasterCard, Visa, American Ex- 
press, and Discover Card accepted. 
Personal and company checks re- 
quire bank clearance before ship- 
ment and may delay orders 2 -3 
weeks. Prices and terms subject to 
change without notice. 

chines, voice mail systems, fax 
machines, modems, dialers, 
Caller -ID displays, etc. Nor- 

mally, if a device works on a 
POTS (plain old telephone ser- 
vice) line, then it should work 
with Party Line too. However, 
some telephone equipment is 
very particular to telephone -line 
characteristics, and hence may 
not work reliably with Party 
Line. For example, some devices 
require high talk -path voltages 
( >28 Volts DC), high line cur- 
rent ( >25 mA), or true sin- 
usoidal ring waveforms. Incom- 
patibilities are rare because 
most vendors use intelligent de- 
signs that tolerate varying line 
signals. If a problem does occur, 
we suggest trying a different 
brand of equipment. 

One unique Party Line ap- 
plication is as a personal inter- 
com system. Just plug in some 
inexpensive telephones (or use 
the second line on some two - 
line phones), and outfit every 
room in your home or small of- 
fice with a direct -dial intercom. 
You could even add a Caller -ID 
display to see which extension 
is calling! 

Now let's detail Party Line fea- 
tures: station -to- station and 
quick dialing; calling all sta- 
tions; dial -tone silence and re- 
call; Caller -ID identification, 
blocking, out -of -area, and cor- 
rupt checksum: and distinctive 
ringing. 

Station to station dialing 
Any station can call any other. 

If you dial an idle station, it will 
ring. However, if it is in use, you 
will hear an authentic busy sig- 
nal. If you fail to finish dialing 
the full station number, then a 
reorder tone (fast busy) will be 
heard about twenty seconds 
after entering the last digit. 

To maintain realism, both lo- 
cal (seven- digit) and long -dis- 
tance (eleven- digit) formats may 
be used. The long- distance 
number must be preceded by a 0 
or a 1. 

The six stations are num- 
bered 1 -6, but each responds to 
ten different extensions. For ex- 
ample, Station i responds to ex- 
tensions 10 -19. Extension 
numbers are always two digits 
long, and must be positioned as 
the last two digits of the phone 
number. The extension num- 

continued on page 128 
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Just like these 
Fully Trained 
Electronics 
Professionals 

"Thanks to CIE I have tripled my previous 
salary, and 1 am now in a challenging and 
rewarding new field where only the sky is 
the limit." 
Daniel Wade Reynolds 
Industrial Electrician 
Ore -Ida Foods 

"CIE was recommended to me by my boss. 
It was appealing since I could study at my 
own pace at home and during business 
travel." 
Dan Parks 
Marketing Manager /Consumer Products 
Analog Devices, Inc. 

1 loved the flexib lity CIE offered. It was the 
only way I could continue both school and 
my demanding job." 
Britt A. Hanks 
Director of Engineering 
Petroleum Helicopters, Inc. 

"I liked the way the school was set up with 
laboratory assignments to enforce 
conceptual learning. The thing which 
impressed me the most about CIE's 
curriculum is the way they show application 
for ali the theory that is presented." 
Daniel N. Parkman 
Missile Electro- Mechanical Technician 
U.S. Air Force 

Completing the course gave me the ability 
o efficiently troubleshoot modern 
microprocessor based audio and video 
systems and enjoy a sense of job security." 
Tony Reynolds 
Service Manager /Technician 
Threshold Audio & Video 

Graduate with an Associate 
Degree from CIE! 

CIE is the best educational 
value you can receive if you 
want to learn about 
electronics, and earn a good 
income with that knowledge. 
CIE's reputation as the world 
leader in home study 
electronics is based solely 
on the success of our 
graduates. And we've 
earned our reputation with 
an unconditional commit- 
ment to provide our students 
with the very best electronics 
training. 

Just ask any of the 
150,000 -plus graduates of 
the Cleveland Institute of 
Electronics who are working 
in high -paying positions with 
aerospace, computer, 
medical, automotive and 
communications firms 
throughout the world. 
They'll tell you success 
didn't come easy...but it 
did come...thanks to their 
CIE training. And today, a 
career in electronics offers 
more rewards than ever 
before. 

career skills. Each lesson is 

designed to take you step - 
by -step and principle -by- 
principle. And while all of 
CIE's lessons are designed 
for independent study, CIE's 
instructors are personally 
available to assist you with 
just a toll free call. The result 
is practical training... the kind 
of experience you can put to 
work in today's marketplace. 

LEARN BY DOING...WITH 
STATE -OF- THE -ART 
EQUIPMENT AND 
TRAINING. 
CIE pioneered the 
first Electronics 
Laboratory 

electronics. And every CIE 
Course earns credit towards 
the completion of your 
Associate in Applied Science 
Degree. So you can work 
toward your degree in stages 
or as fast as you wish. In fact, 
CIE is the only school that 
actually rewards you for fast 
study, which can save you 
money. 

CIE'S COMMITTED TO 
BEING THE BEST...IN ONE 
AREA...ELECTRONICS. 
CIE isn't another be- 
everything-to-everyone 
school. CIE teaches only 
one subject and we believe 
we're the best at what we 
do. Also, CIE is accredited 
by the National Home Study 
Council. And with more than 
1,000 graduates each year, 
we're the largest home study 
school specializing exclu- 
sively in electronics. CIE has 
been training career -minded 
students for nearly sixty 
years and we're the best at 
our subject... 
ELECTRONICS... 
IT'S THE ONLY SUBJECT 
WE TEACH! 

CIE PROVIDES A 
LEARNING METHOD SO 
GOOD IT'S PATENTED. 
CIE's AUTO -PRO- 
GRAMMED® lessons are a 
proven learning method for 
building valuable electronics 

Course 
and the first 
Microprocessor 
Course. Today, no 
other home study 
school can match CIE's 
state -of- the -art equipment 
and training. And all your 
laboratory equipment, books 
and lessons are included in 
your tuition. It's all yours to 
use while you study and for 
on- the -job after you 
graduate. 

PERSONALIZED 
TRAINING....TO MATCH 
YOUR BACKGROUND. 
While some of our students 
have a working knowledge of 
electronics others are just 
starting out. That's why CIE 
has developed twelve career 
courses and an A.A.S. 
Degree program to choose 
from. So, even if you're not 
sure which electronics career 
is best for you, CIE can get 
you started with core lessons 
applicable to all areas in 

Send for CIE's FREE Course Catalog and 
See How We Can Help Your Career Too! 

YES! I want to get started. 
Send me my CIE course catalog 
including details about the 
Associate Degree Program. (For 
your convenience, CIE will have a 
representative contact you - there 
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Check box for G.I. Bill Benefits. 
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Cleveland, OH 44114 

A School of Thousands. 
LA Class of One. Since 1934. 
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Aerovox. 
DC Film and Rfl Suppression Capacitors, Aluminum 

Electrolytic and AC Oil Capacitors, EMI Filters AMP 
Electrical /Electronic Connectors, IC Sockets, 

PCB Switches 

AMPER/TE`e 
iime Delayed Relays, Flashers, Timing Controls 
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Connectors and Cable Assemblies. 

/,1 \VAX CORPORATION 
A KYOCERA GROUP COMPANY 

MLC Tantalum and Thin Film Capacitors, Resistors, 

Networks, Integrated Passive Components, 

Trimmers, Oscillators, Resonators, Filters, Pieto 

Devices, and Connectors 

CAROL 
Electronic and Electrical Wire and Cable and 

Power Supply Cords 

Tubing, Conduits, Hose, Sleevings, Splices, 

Insulation and Cable Harness Products, Power 

Cords and Cordsets 

.II MInstruments, Inc. 
CII Midtex 

Relays and Solenoids 

cox. 
Bussmann 

Fuses, Fuseholders, Fuse Blocks, and Fuse Accessories 

CORNELL 
DUBILIER 

Capacitors- Aluminum Electrolytic:, Mica, 

AC Oil Film, MICA Paper and Relays 

A COMPANY OF 

Dale Electronics, Inc. 

Resistors, Networks, Oscillators, Displays, 

Inductors, Thermistors, Connectors, 6 

Tramformen 

Fat FIATIowa 
Quartz Crystals Clock Oscillators 

Surfaa Mod Pmganmsabfe Devices 

A 

T 

GERNSBACK 
TPUBLI CATION 

Electronics Now Magazine 

tGENERAL 
v DEVICES 

Electronic Hardware 
Manufacturers 

How to keep 

Production happy, 

Marketing bullish, and 

Management ecstatic 

OI /[ 
V ( a V 

INDUSTRIES, INC. 

Batteries: Computer, Cordless Phone, Laptop, 

Scanner, Alarm and Medical 

Antennas: Cordless Phone and Scanner 

WIRE AND CABLE L.P. 
Wire Cable Insulation 

Tubing Cord Sets 

E:TN 
Eaton Corporation, Commercial 
& Military Controls Operation 

Switches, Relays, Displays and Keyboards 

KEMET 
Electronics Corporation 

Multilayer Ceramic and Solid Tantalum 

Capacitors 

KOAN SPEER 
Resistors, SMT Tantalum Capacitors, Inductors, 

Resistor Networks, SMT Thermistors 

Littelfusë 
CIRCUIT PROTECTION DEVICES 

MALLORY 
North American Capacitor Company 

Tantalums, Aluminums, SonaltertsR Ceramics, 

films and AC's 

r1-tron 
Quartz Crystals, Clock Oscillators, Hybrid Circuits 

m,.Rota 
Fixed Ceramic Capacitors, Variable Capacitors and 

Resistors, Crystal Oscillators, Ceramic Filters, 

Resonators, EMI Filters, Hybrid Circuits and more. 

Panasonic 
Industrial Company 

Resistors, Resistor Networks, Ceramic, film, 

Electrolytic, Double layer Capacitors, 

Potentiometers, Switches, Inductors, Filters, 

Resonators, Yariston, Thermistors 

Philips Components 
Phaps Elect. omcs North Amer,ca Corporar,on 

Resistors, Ferrite Components 

Aluminum Electrolytic, Film 6 Ceramic Capacitors 

MEW 

D( film Capacitors, AC Suppression Capacitors 

ROHM 
Rohm Electronics Division 

Monolithic ICs, Hybrid ICs, Transistors, Diodes, 

LED, Sensors, Laser Diodes, LCD, Printheads, 

Resistors, Capacitors 

Tantalum Capacitors, Wet 6 Foil Capacitors, 

Resistor Networks, Resistor Capacitor Networks, Filters 

A COMPANY of e - 
Monolithic Ceramic, Chip Capacitors 

Buy -and sell - electronic components through distribution 
The sponsors of this message, proud 

members of the EIA Components Group, 

understand that top service to customers 

requires effectively. involving distributors as 

part of their marketing teams. 

Distributor involvement produces lower 

prices, quicker deliveries, better service 

overall. The buyer wins...the seller wins. 

Leadership stems from not only designing 

products better and manufacturing them 

better, but also from marketing them better. 

And that means selling through distributors. 

Leadership is also fostered through 

the manufacturer's involvement in the 

Components Group of the Electronic 

Industries Association. EIA fosters 

better industry relations, coherent industry 

standards, and the sharing of ideas. 

This not only helps us; it also helps you, 

the customer. 

Do it right. Buy through distribution. 

Sell through distribution. And belong 

to EIA! 

Electronic Industries Association 
Components Group 

2500 Wilson Blvd. 

Arlington, VA 22201 

Phone: (703) 907 -7536 
Fax: (703) 907 -7501 

Committed to the 

competitiveness of the 
American electronics producer. 
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RAY MARSTON 

SINEWAVES CAN BE PRODUCED BY 

synthesizing them from either 
digital or analog waveforms. 
This second article on sinewave 
generation is about sinewave 
synthesizers, function gener- 
ators, and inductance capaci- 
tance (LC) oscillator circuits. It 
picks up from last month's arti- 
cle about resistance- capaci- 
tance (RC) sinewave generators 
that focused on Wien- bridge 
and twin -T oscillators. 

Sinewave synthesizers 
Figure 1 is a block diagram of 

a 1 -kHz digital sinewave syn- 
thesizer comprised of five D- 
type flip -flop circuits in a 
Johnson counter. It is accom- 
panied by the waveforms that 
would be obtained at four dif- 
ferent locations, A, B, C, and D. 
The figure illustrates how a 
sinewave can be generated dig- 
itally by refining a coarse sine - 
wave in a series of digital steps 
and then filtering out all of the 
digital signal's high- frequency 
components. 

In this example, a clock signal 
is fed to the input of a five -stage 
Johnson counter. Four of the 
counter outputs are added to- 
gether with a resistor network 
to produce a coarse sinewave 
which is then converted into a 
reasonably pure waverform by 
low -pass filter capacitor Cl. 

The sinewave output fre- 
quency of this circuit is one - 
tenth of its input clock frequen- 
cy. To understand this circuit, 
recall that digital signals gener- 
ate only odd harmonics. Thus, 
the harmonics that must be 
eliminated to obtain a reason- 
able sinewave are the ninth, 
eleventh, nineteenth, twenty - 
first and higher. These are easily 
filtered out by capacitor Cl. 

Figure 2 is a simple, low -cost, 
1 -kHz digital sinewave syn- 
thesizer based on a CD4018B 
CMOS presettable divide -by -N 
counter. This CMOS monolithic 
integrated circuit, designated 
IC1, was developed by RCA but 
is now produced by Harris Sem- 
iconductor and other alternate 
sources. The sinewave syn- 
thesizer also contains Q1, a 
2N3904 NPN transistor, that 

Waveform 
Generator 

Circuits 
Learn about waveform generation with 
synthesizers, integrated -circuit function 
generators, and LC oscillators, and 
apply that knowledge to your projects. 
converts an external 10 -kHz in- 
put signal which is compatible 
with the signal on CLOCK pin 14. 

The lowest significant har- 
monic of this circuit's 1 -kHz 
output is the ninth harmonic, 
at - 36 dB relative to the funda- 
mental frequency. (This sine - 
wave has about 2 % distortion.) 
If capacitor Cl is replaced by a 
second -order low -pass filter, all 
harmonics are attenuated 65 
dB with respect to the funda- 
mental, resulting in high- quali- 
ty sinewaves with about 0.1 % 
distortion. 

Sinewaves can also be syn- 
thesized from linear triangular 
waveforms. Integrated circuits, 

available from many sources, 
will perform this function. One 
example is the ICL8038, a preci- 
sion waveform generator made 
by Harris Semiconductor and 
alternate- sourced by four other 
manufacturers. Another exam- 
ple is the XR -2206, made by 
Exar Corporation and alternate - 
sourced by at least three other 
manufacturers. 

The Harris ICL8038 
The ICL8038 waveform gener- 

ator can produce accurate sine, 
square, triangular, sawtooth, 
and pulse waveforms with a 
minimum of external compo- 
nents. The frequency or repeti- 37 
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FIG. 1- CIRCUIT AND WAVEFORMS for a 1 -kHz digital sinewave synthesizer. 
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FIG. 2 -A 1 -kHz DIGITAL SINEWAVE synthesizer circuit. 

tion rate can be selected 
externally from 0.001 Hz to 
more than 300 kHz with either 
resistors or capacitors. An ex- 
ternal voltage will permit fre- 
quency modulation and circuir 
sweeping. 

Figure 3 is the functional 
block diagram for the ICL8038. 
It contains two current sources 
(No.1 and No. 2), two corn- 

38 parator circuits (No. 1 and No. 

1kHz 
SINEWAVE 

OUTPUT 

2), and a flip -flop. Square waves 
are obtained from a buffer fed by 
the flip -flop, and a second buffer 
is connected on the input sides 
of the parallel comparators to 
provide triangle waves. Sine - 
waves are obtained by passing 
the triangular waves through a 
sine converter. 

Figure 4 is the pin configura- 
tion diagram for the ICL8038. It 
can be powered either from a 

single power supply (10 to 30 
volts) or a dual power supply 
( ±5 to ± 15 volts). The device 
provides sinewaves with only 1 

% distortion and trianglular 
waves with 0.1 % linearity. 

Figure 5 is a schematic show- 
ing the ICL8038 configured as a 
sine /square /rectangle -wave 
generator powered from a single 
supply. Notice that in this di- 
agram, the FM BIAS pin 7 is 
short -circuited directly to the 
FM SWEEP INPUT pin 8. With this 
configuration, the values of ca- 
pacitor Cl and resistors RA and 
RB determine operating fre- 
quency. The resistors set the op- 
erating values of the two 
internal current sources that al- 
ternately charge and discharge 
external capacitor Cl. 

Refer again to the functional 
diagram Fig. 3. Current source 
No. 2 is switched on and off by a 
flip -flop, while current source 
No. 1 remains on continuously. 
Without going into detail on cir- 
cuit function, the important 
point here is that external ca- 
pacitor Cl charges at a rate set 
by RA until its voltage reaches 
two -thirds of the supply voltage. 
At that time, the flip -flop is trig- 
gered and changes state. Exter- 
nal capacitor Cl is discharged 
linearly at a rate set by RB until 
its voltage falls to one -third of 
the supply voltage. The flip flop 
is then triggered to change state 
again and the whole process re- 
peats again. 

Resistors RA and RB can have 
values between 1 kilohm and 1 

megohm. If these values are 
equal, the generator circuit 
runs at a frequency of 0.3 /RC. It 
generates a symmetrical linear 
triangular waveform with a 
peak -to -peak amplitude of 0.33 
times the supply voltage on 
TRIANGLE OUTPUT output pin 3, 
and a squarewave with a peak - 
to -peak value of the supply volt- 
age on SQUAREWAVE OUTPUT pin 
9, which is loaded by load re- 
sistor RL. 

The triangle wave is fed to the 
IC's internal sine converter 
which produces a good sine - 
wave output. Those sinewaves 
will have a peak amplitude 
of 0.22 x supply voltage at 
SINEWAVE OUTPUT pin 2 in Fig. 5 

continued from page 130 
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HARDWARE H A C K E R 
BY DON LANCASTER 

Lamps and lighting efficiency 

Plus a new RGB -to -NTSC converter, ultrafast computers, and product 
development concepts. 

IJUST GOT A HELPLINE CALL FROM AN "INVENTOR" 

TRYING TO "PROTECT" A "NEW" AUTO HEADLIGHT 

IDEA. TO STOP "DETROIT" FROM STEALING IT. I'VE NEVER 

HEARD OF "DETROIT" PAYING ANY OUTSIDER FOR AN 

untested, undeveloped, or 
unproved idea. Instead, "Detroit" 
buys parts from suppliers, and 
bolts them together to make cars. 
Automobile manufacturers are in 
the process of outsourcing much of 
their product engineering. They 
are significantly reducing their 
number of suppliers, and holding 
them to the tightest of razor thin 
margins. 

That's strike one. 
Illumination engineering is one 

of the few things that Fortune 500 
companies happen to do very well 
because it requires a multi -skill 
project team, combined with ray 
tracing computers, arcane produc- 
tion engineering, and outstanding 
access to the world's research base. 
So, those big boys clearly have an 

unbeatable home -turf advantage 
here. 

That's strike two. 
The most important require- 

ment for any headlight advance is 

efficiency. It is becoming more 
important because of downsizing 
in general and electric or hybrid 
cars in particular. Anything less 
than 100 lumens per watt won't 
hack it. You can bet that tomor- 
row's headlights will not be based 
on a heated filament. 

I got the impression the caller 

was not a member of the SAE or 
the IESNA. Nor did he seem to be 
familiar with the relevant trade 
journals or to use online sources 
for research. He seemed to feel 
that car headlamp efficiency was 
"not important," and he apparently 
didn't have the slightest idea about 

how woefully inefficient his new 
design was. 

That's a swing and a miss for 
strike three. 

A realistic alternative 
Let's assume that you feel that 

you do have a great "new" head- 
lamp design. What can you do that 
works out in the real world? Step 
one is to immerse yourself in rele- 
vant trade publications, industry 
associations, and online informa- 
tion sources 
that you weren't talking about a 

product that's been sold for 

+5vdc 

0.1 }tF .I1 I 

10µF .I1 I 

20 pF 

11 01 

3.579545 MHz - 

220µF 

m®m®®mm0 
HSY VSY D+5 GND FSC LAM COM CHR 

AD722 
PAL GND FIN A 5 CS PIN GIN BIN 

.0000A0000 

0.11.1.F II 

10FLF I I'+ 

S -Video 
output 

75 S2 
NTSC 

composite 
video output 

+5vdc 
-O 

o 

Blue RGB input 

Green RGB input 

Red RGB input 

Horizontal sync input 

o Vertical sync input 

FIG 1 -A NEW $8 RGB -TO -NTSC CONVERTER CIRCUIT. Note that the input 
sweep rates, interlace, overscan, and program content most be TV- compatible if 

you want useful results. 
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decades -or one that long ago fell off 
the shelf because of inherent prob- 
lems. 

Step two is to ask yourself , "Who 
likes bright headlights, and have their 
own wallets in their own back pock- 
ets? 

Well, out here on my sand dune, 
the answer is glaringly obvious: four - 
wheel -drive desert off -roaders. To 
these folks, a map light is 50,000 can- 
dlepower, and a "running" light can 
vaporize troublesome boulders at 75 
paces -on low beam. 

So, first, you would have a few 
four -wheelers critique your design. If 
it is any good, you then let the local 
4WD club beta test it. Once you have 
your tested and proven product well 
received, you sell a few at regional 
meets. Then you promote it in all the 
offroad magazines. 

Next you seek out one or more of 
those off road lighting outfits. K.C. 
Manufacturing is but one of the name 
brand biggies out there. Competitors 
include Dick Cepek, Hella, Explorer, 
and Piaa corp. But be sure to remem- 
ber the key insider secret rule for all 
successful new product development: 
They must come to you. And never vice 
versa. 

Do note that you are not selling an 
idea. Ideas are worth ten cents a bale 
in ten -bale lots. Instead, you are 
offering a proven, in- demand, and a 
ready -to- manufacture product. You 
have already completed most of the 
high risk steps. 

There is more of my thoughts on 
becoming a purveyor of risk reduc- 
tion in RISKDOWN.PDF on my 
GEnie PSRT. More thoughts on idea 
development in general are in my 
Blatant Opportunist and my Case 
Against Patents packages. 

An RGB to NTSC converter 
I get all sorts of helpline calls from 

folks who want to use an ordinary 
color TV set for their computer - 
instead of buying a pricey high reso- 
lution RGB monitor -preferably via 
the antenna input. 

Well, these days, you just can't get 
there from here. The TV's resolution 
is too low and the computer screen 
information content is way too high. 
Why do you suppose computers are 

equipped with all of those fancy high - 
resolution monitors in the first place? 

No matter what you do, there is no 
way you that can display "ordinary" 
modern computer color spreadsheet 
or word processor output by RF entry 
on an unmodified television! All you 
will get is a hopelessly smeared and 
violently flickering illegible mess. 

On the other hand, if you design 
your computer screen content to be 
consistent with what your TV set can 
reasonably and intelligently handle, 
then you certainly can display it. At 
least after format conversion. Thus, 
computers can be used for video 
titling, for large screen data or text, 
for video editing, for "slide show" 
presentations, or for abstract art 
effects. 

Analog Devices has developed a 

greatly improved and easy to use 
AD722 single -chip RGB -to -NTSC 
encoder. I've shown a typical circuit 
in Fig. 1. You can use this IC to con- 
vert already TV viewable RGB com- 
puter output into signals a TV set can 
understand. But you can not use this 
(or any other scheme I know of) to let 
a TV replace a high -resolution moni- 
tor. 

The NTSC TV broadcasting stan- 
dard was conjured up decades ago to 
cram color information in to the same 
RF bandwidth as the monochrome 
signal and still be compatible with 
existing sets. This was done by creat- 
ing a new color subcarrier frequency 
of 3.579545 MHz. 

Because of the technology limits at 
the time, and the need to be backward 
compatible with existing TVs , the 
NTSC system required many com- 
promises. 

A color TV cannot display corn- 
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puter data because (A) its horizontal 
and vertical sync rates, are far too 
low, (B) it has a severely limited reso- 
lution that prevents more than a few 
dozen color changes on any screen 
line, (C) its interlaced display causes 
flicker that makes small characters 
unreadable, and (D) its overscan hides 
some of the display. 

If you are able to resolve all of the 
problems mentioned, then building 
an RGB to NTSC converter makes 
sense. Otherwise, it does not. 

Briefly reviewing, video on an 
RGB system is on separate red, blue 
and green lines. An extra line or two 

when adjacent lines are fairly similar. 
Since this is never the case with small 
dot matrix characters, small text will 
flicker badly. 

The NTSC signal is purposely 
overscanned, gruesomely so on older 
sets. The reason is that if the pictured 
is wrapped around the side of the 
tube, there will be no possibility of 
seeing black stripes on the side. Thus 
all NTSC programming must guaran- 
tee that the useful stuff always ends 
up only in the center. 

The chip is easy to use. You first 
apply the usual +5 volts at 30 mil- 
liamperes. Also connect pin one to 
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FIG 2 -THE LUMINOSITY RESPONSE of the human eye varies with color. It is highest 
for yellow -green light, and lower for red and blue. White light sources are inherently less 
efficient than lime green ones. 

is output for sync. Or else the sync 
gets combined onto your green chan- 
nel. RGB scan rates are typically far 
higher than any TV can accept. 

NTSC instead combines all of the 
picture information into a baseband 
black and white luminance signal and a 

color chrominance subcarrier. 
The NTSC specification requires 

a pair of interlaced 262 -'/ line fields at 
a vertical sync rate of 59.96 Hertz. 
The horizontal scan rate is 15,735 
Hertz. Interlace reduces flicker only 

+5 to select NTSC instead of the 
PAL operation. The RGB outputs of 
your computer can be fed directly to 
the red, green, and blue inputs. Three 
outputs are provided: the composite 
video, a Y luminance output, and a C 
chrominance output. These latter two 
outputs can optionally get routed to 
an S -video connector. 

In addition, you have to get sync 
and the stable color subcarrier from 
somewhere. You can input horizontal 
and vertical sync on separate pins. Or 

else put composite sync into pin 16 

while making pin 15 positive. 
If you have a 4x color subcarrier 

clock available, input it to pin 3. If 
not, you can hang a stock parallel reso- 

nant color burst crystal from pin 3 to 
ground. Note that resynchronizing 
to a local crystal may degrade your 
results. 

A logic high on pin 12 selects the 
43 subcarrier mode, a low picks the 
13 mode. 

Be sure to read the data sheet care- 
fully. There are several nasty 
"gotchas" to getting this chip to inter- 
act with VGA and other standards. 

Conventional TV receivers require 
a chroma delay line to compensate for 
color shifts; a circuit equivalent to a 

delay line is included on chip so the 
results end up nearly identical to a 

broadcast signal. 
The outputs are all at twice normal 

amplitude, letting you directly drive a 

75 -ohm reverse -terminated load. 
Most VGA sources have provision 

for control by software. Once again, 
your sync rates and picture content 
must be NTSC -compatible ahead of 
time, or you'll get useless results. 

Lighting Fundamentals 
If you pick up any plain old 60 

watt light bulb, it is likely to be rated 
around 850 lumens. That sounds like a 

bunch, until you find out what a 

lumen really is. Then you discover 
how badly you've been ripped off. 

Well, a lumen is a measure of the 
total output light power. How many 
watts of light you will get back after 
gathering together all the output 
from all directions. (Well, usually, 
anyway. Some narrow -beam spot- 
lights cheat and are rated in "effective 
lumens" instead.) 

Being a unit of power, there is a 

relationship between the output light 
lumens and input electrical watts. This 
relationship also depends on the eye's 
sensitivity to colors. The eye 
responds with the luminosity curve 
shown in figure two. Eye sensitivity is 

highest in the yellow -green range. 
A lumen is defined as 0.001496 

watts of yellow -green light. Or 668.5 
lumens per watt. A 100% efficient 60 
watt yellow -green light bulb can thus 
produce 40,110 lumens. 
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Which means your plain old light 
bulb has a yellow -green efficiency of a 
mere 2.1%! When the other colors 
are considered, the total barely gets 
up to seven percent or so. A rating of 
fourteen lumens per watt, which is a 

result of nearly all the input energy 
being converted into useless heat. 

One solution to efficiency 
improvement is to operate the lamp 
hotter. That works, but it also dra- 
matically reduces lamp life. One 
workaround is the halogen cycle, once 
known as the "quartz- iodine" 
approach. 

The result is still an incandescent 
lamp, but the "quartz" part means 
that the bulb temperature can be 
higher, and the "iodine" vapor part 
sets up a magic cycle that combines 
with any tungsten that is boiled off of 
the filament during hot times, form- 
ing a tungsten- iodide gas that is stable 
only when hot. The gas redeposits the 
tungsten right back onto the filament 
when it cools. 

The result is a modest improve- 
ment in efficiency- Around 15% bet- 
ter for a 52- watt Halogen replace- 
ment lamp. The higher initial costs 
will eat into your energy savings, but 
the bulbs do last twice as long. 

The larger Halogen lamps can 
produce up to 22 lumens per watt. 
Two big "gotchas" here: You must 
never touch a halogen bulb with your 
fingers. The oil from your skin causes 
a cold spot which can shatter the 
glass. And the lamps must not be con- 
tinuously turned on and off. The 
halogen cycle only operates properly 
when the lamp remains on for hours 
at a time, with lots of cooling time 
between uses. 

Improving efficiency 
Actually, the correct term here is 

efficacy, since the output energy is in a 

different form from the input. There 
are many lamp technologies far more 
efficient than any incandescent. 
Figure three shows how all these 
alternates compare. 
Light emitting diodes- Many new 
LEDs are actually more efficient than 
incandescent bulbs, and they last a lot 
longer, too. Cavers have long ago 
picked up on all of those orange 
superbright Hewlett- Packard diodes as 

backup light sources. The automotive 
industry is very excited about LED 
tail lights, both because of their 
longer life and their "instant on" fea- 
ture. The latter translates to some 
twenty feet of extra safety margin at 
thruway speeds. 

There is no fundamental physical 
limit restricting LED efficiency. It is 
more economics, material science, 
visual coupling, total output, and a 

poor performance in the blue region 
of the spectrum that is holding things 
up. 
Neon lamps- These are just a pair 
of electrodes in a glass enclosure that 
is filled with some inert gas such as 
neon (orange), xenon (blue), carbon 
dioxide (white), helium (purple), or 
mercury (green). A current causes a 
glow discharge and output light. 

Neon lamps are potentially very 
efficient "cold light" sources. The 
lumens per watt depends on the 
color. Output power is normally low. 
High voltages are always required. 
More information on these is avail- 
able in Neon News, POP Design, Sign 
Craft or Sign Business trade maga- 
zines. 
Electroluminescent panels- These 
are another "cold light" source. 
Basically, an electroluminescent panel 
is a capacitor with a phosphor on one 
electrode. A high AC voltage (100- 
400 volts) is applied, and its field 
strength excites the phosphor. The 
panels can produce many colors, 
including white. A medium green is 
usually the brightest. 

Best results are obtained at mid 
audio frequencies. Total light output 
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FIG 3- EFFICIENCY RATINGS for several emerging lamp technologies 
nary incandescent light bulbs are utterly awful. 

Note that ordi- 
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is low, and the power factor makes for 
big time drive problems. The panel 
brightness drops significantly with 
time and contamination. Not much 
seems to be happening lately in new 
developments here. Loctite 
Luminescent is one source of informa- 
tion and parts. 
Fluorescents- A fluorescent lamp 
has a much better efficiency than any 
incandescent, up to 100 lumens per 
watt. A fluorescent lamp works in two 
stages. First an ionized plasma dis- 
charge generates strong and narrow 
band ultraviolet light. That invisible 
ultraviolet light then impinges on a 

phosphor which downconverts most 
energy radiation into the visible 
range. 

Because fluorescent lamps are cur- 
rent operated, a regulator in the form 
of a magnetic or electronic ballast is 

required. Electronic ballasts do offer 
electrical efficiencies of 85 percent and 
higher. They also can excite the 
phosphor at higher frequencies, 
which can help the bulb to produce 
more light and less flicker. Dimming 
is a brand new electronic option. 
RF fluorescents- The phosphor of 
these new bulbs is excited directly by 
a radio -frequency source. While it is 

too early to tell, the efficiency of RF 
fluorescent bulbs should be high, but 
the costs, circuit complexity, and RF- 
interface problems must be overcome. 
Watch for overblown hype and 
investment scams on these. 
Mercury -vapor lamps- These 
lamps are just a tiny blob of mercury 
and two electrodes. The mercury is 

heated somehow, either by direct arc- 
ing, or by a gas discharge. The vapor 
supports a current -limited arc dis- 
charge. The bulbs produce a bluish 
white light. The efficiency is 50 
lumens per watt. 

Because all these lamps produce a 

dangerous amount of short wave 
ultraviolet light, safety filters are a 

must. The life of mercury -vapor 
lamps is extremely long at 24,000 
hours. Color rendition is only poor to 
fair. I get the impression their popu- 
larity has clearly peaked. 
Arc lamps- Those old carbon arc 
lamps offered very high brightness. 
Their efficiency is not half bad at 120 

lumens per watt, but the traditional 

LAMP AND LIGHTING RESOURCES 

Advance Transformer 
10275 W Higgins Road 
Rosemont IL 60018 
708 -390 -5000 

BHK 
1000 S Magnolia Avenue 
Monrovia CA 91016 
818- 357 -9667 

Bulbman 
PO Box 2918 
Reno NV 89505 
800 -648 -1163 

Bulbtronics 
45 Banfi Place 
Farmingdale NY 
516- 249 -2272 

Carley 
1502 W 228th Street 
Torrance CA 90501 
213- 325 -8474 

Dick Cepek 
17000 Kingsview Avenue 
Carson CA 90746 
800 -992 -3735 

EPRI Journal 
PO Box 10412 
Palo Alto CA 94303 
415 -855 -2000 

Explorer 
14100 Kingsley Drive 
Gardena CA 90249 
310- 719 -7285 

Gilway Technical Lamp 
800 W Cummings Park 
Woburn MA 01801 
617- 935 -4442 

Grainger 
2738 Fulton St 
Chicago IL 60612 
312- 638 -0536 

Gray 
4415 Indianapolis Blvd 
E Chicago IL 46312 
800 -238 -2244 

Hella 
201 Kelly Drive 
Peachtree City GA 30269 
800 -247 -5924 

designs consumed carbon rods and 
needed continuous adjustment. And 
they did not scale down well. 

The Welch -Allyn folks have come 
up with a newer sealed variant called a 

short -arc lamp. This 21 -watt point 
source device offers 75 lumens per 
watt and is intended for scientific and 
fiber optic applications. A special bal- 
last is needed. Because it is as much as 

Hewlett- Packard 
PO Box 10301 
Palo Alto CA 94303 
415 -857 -1501 

Home Power 
PO Box 520 
Ashland OR 97520 
916- 475 -3179 

IESNA 
120 Wall Street 17th Fl 
New York NY 10005 
212 -248 -5000 

JKL Components 
13343 Paxton St 
Pacomia CA 91331 
800 -421 -7244 

KC cites 
PO Box 155 
Williams AZ 86046 
800 -528 -0950 

Lighting Design & Apps 
120 Wall Street 17th Fl 
New York NY 10005 
212- 248 -5000 

Lighting Research Institute 
120 Wall Street 19th Floor 
New York NY 10005 
212 -248 -5014 

Loctite Luminescent 
Etna Road 
Lebanon NH 
603 -448 -3444 

Neon News 
PO Box 668 
Volcano HI 96785 
808- 967 -7648 

PIAA Corp 
15370 SW Millikin Way 
Beaverton OR 97006 
800 -525 -7422 

Real Goods 
966 Mazzoni St 
Ukiah CA 95482 
800 -762 -7325 

Welch Allyn 
4619 Jordan Road 
Skaneateles Falls NY 13153 

43 more efficient than halogens, this 
sealed lamp seems ideal for battery 
powered apps, but it's pretty expen- 
sive. 
Metal halide lamps- By far your 
most popular bulb for commercial 
and industrial lighting, metal halide 
lamps offer efficiencies as high as 125 

lumens per watt and good color ren- 
dition. Bulb life can approach 20,000 43 
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hours. Typical sizes vary from 25 on 
up to 2000 watts. Special ballasts are 
required, as is an ultra violet safety fil- 
ter. The filter is often built into the 
glass itself. Expect to see these move 
into home and vehicular lighting. 

I'd guess that these would be the 
obvious choice for most future auto 
headlights -until something better 
comes along. 
Low -pressure sodium- A clear cut 
efficiency winner at 200 lumens per 
watt, these "street lamps" offer 
extremely long life, low running 
costs, and outstanding nighttime visu- 
al acuity. Astronomers love them 
because they can dramatically mini- 
mize visual pollution. Sadly, their dis- 
tinctive orange color gives a mesmer- 
izingly awful color rendition. Sizes as 
small as 18 watts are offered. 
High Pressure Sodium - Another 
sodium lamp variant, this one trades 
off extreme efficiency for a greatly 
improved color rendition. At low gas 
pressures, the emission takes place in 
distinct spectral lines. As pressure 
increases, the lines first broaden, and 
then become more continuous. These 
can offer 120 lumens per watt with no 
ultraviolet filter hassles. 

A 10,000 hour life is common. 
The sizes range from 35 up to 1000 
watts. The cost is around $90 in sin- 
gle quantities. Mercury-vapor ballasts 
can be used. Most operate in any 
position. 

Lighting resources 
I have gathered up a few lighting 

resources for you as this month's side- 
bar. Besides those I have already men- 
tioned, a few deserve comment. 

IESNA, which publishes Lighting 
Design and Application magazine plus a 

technical research journal, seems to 
be the main trade association. There 
is also a Lighting Research Institute in 
the same building. 

The EPRI journal is by the Electric 
Power Research Institute, which offers 
fine reference materials. 

The leading industrial source for 
lamps is Grainger. Graphics arts 
lamps are usually sold by Bulbman, 
Bulbtronix, Gray, and HID Systems, 
among many others. 

Two manufacturers of the smaller 
lamps are Gilway and Carley. JKL is a 

Analog Devices 
PO Box 9106 
Norwood MA 02062 
617- 329 -4700 

Atmel 
2125 O'Nel Drive 
San Jose CA 95131 
408 -441 -0311 

NAMES AND NUMBERS 
Power Transmission Design 

1 100 Superior : \v enuc 
Cleveland OH 44114 
216- 696 -7648 

Flexible Circuits 
6195 Corte del Cedro #110 
Carlsbad CA 92009 
619 -431 -2869 

Focal Press 
313 Washington Street 
Newton MA 02158 
617 -928 -2500 

GEnie 
401 N Washington St 
Rockville MD 20850 
800- 638 -9636 

Helix Books 
Addison- Wesley 
Reading MA 01867 
617 -944 -3700 

Image Processing Resources 
PO Box 207 
T or C NM 87901 
800 -735 -3596 

Intel Corporation 
2200 Mission College Blvd 
Santa Clara CA 95052 
800 -548 -4725 

The Mart 
899 Presidential #110 
Richardson TX 75081 
800 -864 -1155 

P -O -P & Sign Design 
7400 Skokie Blvd 
Skokie IL 60077 
708 -675 -7400 

good source for low cost miniature 
fluorescent lamps, while BHK offers 
specialized ultraviolet lamps. Advance 
is the leading ballast supplier. 

Home Power is a fine magazine for 
off -grid lighting applications. A high - 
profile lamp and alternate -energy 
supplier is Real Goods Trading. 

Please let me know if I missed any 
of your favorite sources here. A free 
Incredible Secret Money Machine II for 
your trouble. 

A great read 
I was impressed by The Shoulders of 

Giants, a history of early aviation. 
Written by Phil Scott and published 
by Helix Books. 

Riteco Supply 
12999 FM 529 
Houston TX 77041 
713 -896 -6200 

Roland Users Group 
7200 Dominion Circle 
Los Angeles CA 90040 
213- 685 -5141 

SAE 
400 Commonwealth Drive 
Warrendale PA 15096 
412- 776 -4841 

Science /AAAS 
1333 H St NW 
Washington DC 20005 
202 -326 -6400 

Sign Business 
1008 Depot I lill Office Pk 
Broomfield CO 80020 
303 -469 -0424 

SignCraft 
PO Box 06031 
Fort Myers FL 33906 
813- 939 -4644 

Siliconix/Temic 
2201 Laurelwood Road 
Santa Clara CA 95054 
800 -554 -5565 

Synergetics 
Box 809 
Thatcher AZ 85552 
520- 428 -4073 

Tiare Publications 
PO Box 493 
Lake Geneva WI 53147 
800 -420 -0579 

There was a government aviation 
fiasco at the time of Kitty Hawk that 
cost hundreds of times more than the 
Wright Brothers' success. This pro- 
gram only succeeded in filling the 
Potomac River with broken bits and 
pieces of planes and pilots. 

The Wright Brother's patent 
fights clearly set US aviation back far 
more than their early flights ever 
advanced it. For decades, even. 

The initial transcontinental flight 
crashed so many times that only an 
original wing spar and most of the 
pilot actually ended up on the west 
coast. And, of course, the Red Baron 
failed his flight test three times. 

continued on page 50 
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COMPUTER C O N N E C T I O N S 

Return to reality 

THE EDITORS HAVE GOTTEN ON MY CASE ABOUT 

THE ESOTERIC NATURE OF SOME RECENT 

COLUMNS. FINE: BACK TO THE WORLD OF BITS AND 

BYTES AND SOLDERING IRONS. TOPICS THIS MONTH 

include Pentium updates and hard - 
disk utilization. 

Pentium updates 
Today's CPU of choice is the 

Pentium. It is currently available in 
speeds ranging from 75 to 133 
MHz, with faster units (150- and 
180 -MHz) on the way. If you have 
an old 486 -based computer that 
you aren't quite ready to part with, 
Intel sells various OverDrive 
CPU's, as either 486 upgrades or 
Pentium upgrades. 

At the other end of the spec- 
trum, Intel has announced the suc- 
cessor to the Pentium. If you were 
hoping for the next logical step 
(Sexium), you'll be disappointed. 
Depending on whether you run 
"true" 32 -bit software, you may 
also be disappointed with perfor- 
mance. 

For the 486 upgrade crowd, 
Intel appears to have done every- 
thing possible to confuse the issue. 
You can follow one of several 
upgrade paths: a clock -multiplied 
486 or a Pentium OverDrive. The 
clock -multiplied 486 route pro- 
vides a faster CPU, and in some 
cases a larger cache than the origi- 
nal CPU (16 kilobytes vs. 8 kilo- 
bytes). The Pentium OverDrive 

route stuffs a ten -pound Pentium 
into a five -pound 486 socket. 

In general, although an upgrade 
CPU can improve performance, in 
no case can it provide system -wide 
performance equal to that of a 

BY JEFF HOLTZMAN 

comparable Pentium system. Both 
the CPU's efficiency at transfer- 
ring data and internal software 
optimization of the CPU guaran- 
tee that a true Pentium will run 
faster at a given clock rate than any 
of the upgrades under discussion. 

Nonetheless, recently published 
data suggests that CPU upgrades, 
particularly for lower -end 486 sys- 
tems, can significantly improve 
performance. Figure 1 summarizes 
data recently published by the 
trade weekly PC Week. The dia- 
monds represent the cost of each 
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FIG. 1 -THIS CHART SHOWS PERFORMANCE IMPROVEMENT percent 
over a base 486/25 system running application -level benchmarks. Source: PC 
Week, 9/18/95, p. 133. 

45 

www.americanradiohistory.com

www.americanradiohistory.com


upgrade level; the squares represent 
relative performance figures normal- 
ized to fit the vertical scale. 
Performance data is relative to a 25- 
MHz 486 system. 

Several facts are clear. First is that 
the 25/63 -MHz Pentium OverDrive 
provides poor value. Although its 
price is higher than its predecessor, it 
will actually degrade system perfor- 
mance. 

Second, although the Pentium 
OverDrives generally provide better 
performance than DX2 and DX4 
devices, the cost differential is out of 
line with the performance increase. 
For example, going from the 33/100 
DX4 to the 33/83 Pentium increases 
cost by 23 %, but increases perfor- 
mance only 12%. 

The data presented in Fig. 1 is 
representative only; the original study 
cross -tabulated the results of upgrad- 
ing from several CPU's to several 
others, and results are not consistent 
across all upgrade paths. In addition, 
the study unfortunately neglected to 
include processor upgrades from 
other manufacturers, including AMD, 
NexGen, Cyrix, Evergreen 
Technologies, and Kingston 
Technologies. 

Nonetheless, several conclusions 
can be drawn. If you've got an old 25- 
or 33 -MHz 486 system, you can 
obtain fairly good performance 
improvement by upgrading to a 100 - 
MHz DX4 or 33/83 -MHz Pentium 
OverDrive. The Pentium will provide 
the best overall performance, but the 
DX4 provides the best value. Also, if 
you already have a 25/50- or 33/66 - 
MHz DX2 486, you'll see much more 
modest improvements. And going 
from a 100 -MHz DX4 to any 
Pentium OverDrive is a waste of 
money. 

At the high end 
Until recently, the successor to the 

Pentium has gone by the name of P6 
(the Pentium was the P5; those are 
Intel internal code names). It's now 
official: the new (I almost said next - 
generation, but that's not quite true) 
CPU is called the Pentium Pro. 

In midsummer, chips and systems 
went out to vendors and trade publi- 

46 cations, and in recent weeks prelimi- 

nary benchmark and compatibility 
tests have come in. The upshot is that 
if you're running pure 32 -bit code 
(Windows NT, OS /2, or some form 
of UNIX), the P6 will look like a true 
next -generation CPU. But if you're 
running impure 32 -bit code 
(Windows 95 or Windows 3.1), the 
P6 will look more like a Pentium 
upgrade, and maybe not even that. In 
fact, after news of the P6's laggard 
performance hit the streets, Intel 
promptly gave it the new name. 

According to the company, the 
name is intended to capitalize on the 
millions of dollars poured into name - 
brand recognition advertising. On the 
other hand, a cynic (I mean a realist) 
might suggest that it's to lower expec- 
tations concerning the P6. Is it a next - 
generation CPU or an enhanced 
Pentium? Only Intel's marketing 
department knows for sure. 

Another point is that the current 
150 -MHz P6 does Windows no bet- 
ter than a 100 -MHz Pentium. But 

TABLE 1 

DISK AND CLUSTER SIZES 
Disk Size 

(megabytes) 
Cluster Size 

(kilobytes) 
128 2 

256 4 

512 8 

1024 16 

2048 32 

4096 64 

Intel plans an aggressive push to 
faster clock rates; initial estimates are 
that a planned 200 -MHz P6 will sur- 
pass any existing Pentium. In short, 
the P6 does not provide the same rel- 
ative jump in performance over the 
Pentium as the Pentium did over the 
486. The "586" clone vendors (partic- 
ularly AMD and Cyrix) are hoping 
that Intel's stumble with the P6 will 
provide an opening for their wares - 
if they can ever get them to market. 

In terms of the overall systems 
market, it seems likely that Pentium 
systems will remain the mainstay for 
several years. The P6 may eventually 
overtake the Pentium, but it may not. 
If the vast majority of users are going 
to be using mixed 16/32 -bit environ- 
ments for the next few years, there 

seems little incentive to move to the 
P6. If Windows 95 were to fall flat, 
and Windows NT were to take over, 
the P6 would probably move into 
prominence sooner. But despite its 
faults, Windows 95 seems to be 
catching on about as well as Microsoft 
could have hoped. 

Wasting space 
This has bothered me for years; as 

we move to 1- gigabyte and larger 
hard disks, the problem is only get- 
ting worse. The problem is cluster- 
ing. A hard disk drive consists of one 
or more platters, each of which con- 
tains a set of concentric circles called 
tracks, each of which is divided into a 
set of segments called sectors. On a 
floppy disk, every sector contains 512 
bytes of data. On a hard disk format- 
ted for DOS or Windows or OS /2, a 

sector also contains 512 bytes. 
However, because DOS has only 

16 bits to keep track of which sectors 
are used and unused, files are not 
allocated in units of sectors, but in 
groups of sectors called clusters. A 
cluster contains 2K * n bytes, where n 
is a number from 1 to 32. Hard disks 
smaller than 128 megabytes have 2- 
kilobyte clusters; today's common 1- 
gigabyte drives have 16- kilobyte dus- 
ters. Table 1 correlates drive and 
cluster size. 

What difference does it make what 
the cluster size is? If you have lots of 
large files, it won't make much differ- 
ence. But if you have lots of small 
files, DOS will waste a lot of space. 
For example, assume you have ten 
200 -byte batch files. The space 
required to store them is simply 
10x200 = 2,000 bytes. But because 
each file must be stored starting in a 
new cluster, some space must be wast- 
ed. On a small hard disk (less than 
128 MB), those batch files would 
require 10x2048= 20,480 bytes. A 1- 
gigabyte hard disk, would require 
10x16,384 = 163,840 bytes. For this 
example, the efficiency of the small 
disk is 100x2000 =2048 = 9.77 %; for 
the large disk, it is 100x2000= 
163,840 = 1.22 %. Ten percent is 
bad, but one percent is ridiculous! 

Don't get the wrong idea; the fact 
that a few small files waste a fair 
amount of space does not mean that 
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overall disk utilization is that low. 
Most systems have a mix of large and 
small files; efficiency typically varies 
70 -90 %. 

How do you know what your 
disk's space efficiency is? You can get 
a rough estimate using DOS's DIR 
and CHKDSK commands. By run- 
ning CHKDSK you can learn your 
disk's total size, cluster size (CHKD- 
SK reports clusters size as "allocation 
unit "), and space allocated for files. 
By typing "DIR /S" from your root 
directory (and waiting patiently), 
you'll eventually end up with a display 
listing total bytes used by the files on 
your disk. You can then calculate your 
waste factor as (1 (bytes used 
bytes allocated)) x 100 %. 

For example, one system on my 
network has a 1- gigabyte SCSI drive. 
CHKDSK told me that 784,515,072 
bytes were allocated to files, and DIR 
told me that 627,110,564 bytes were 
actually stored in those files. Applying 
the formula, I come up with a waste 
factor of 20.1%. Twenty percent of 
784.5 megabytes is 156.9 megabytes. 

150 of disk space 
does not make me happy! 

You can get a somewhat more 
accurate display of disk utilization, 
along with some other interesting 
statistics, from a utility, CHKDRIVE, 
written by PC Magazine columnist 
Jeff Prosise. Jeff's program scans your 
entire hard disk counting space allo- 
cated and used by the files. I'll post a 

copy of CHKDRIVE.ZIP on the 
Gernsback BBS (516- 293 -2283). The 
file includes both the executable and 
the C source. 

References: 
PC Week, 9/18/95, p. 133. 

Byte, 10/95, p. 26 
PC Magazine, 6/27/95, p. 249 
PC Magazine, 10/10/95, p. 345 

DIR /s output 
Total files listed: 

17,579 file(s) 

Chkdsk output 
1,050,411,008 bytes 

21,364,736 bytes 
19,382,272 bytes 

784,515,072 bytes 
224,526,336 bytes 

627,110,564 bytes 
224,493,568 bytes free 

total disk space 
in 20 hidden files 
in 1,182 directories 
in 14,047 user files 
available on disk 

16,384 bytes in each allocation unit 
64,110 total allocation units on disk 
13,702 available allocation units on disk 

Chkdrive output 
Scanned 14,070 files in 1,183 directories on drive C: 

Cumulative length of all files is 648,207,406 bytes 

Cluster size is 16,384 bytes (16K) 

Cluster Size Overhang (Bytes) Efficiency 

2K 
4K 
8K 
16K 
32K 
64K 

15,336,402 
33,211,346 
72,549,330 
157,623,250 
341,156,818 
739,124,178 

97.7% 
95.1% 
89.9% 
80.4% < -- 

65.5% 
46.7% 

HOW MUCH SPACE ARE YOU WASTING? calculate you drive's efficiciency and find out. 

What's the solution? You can par- 

ones. By keeping the logical drives 
less than 128 megabytes, you can 
ensure minimum waste factor. But 
managing eight or ten drives can be a 

pain in the rear. And adding another 
large drive could easily exhaust avail- 
able drive letters. 

Another possibility is to use disk 
compression -either Microsoft's or a 

third party's -to decrease the waste 
factor. The reason is that disk corn - 
pression programs typically pack files 
in byte rather than cluster boundaries. 

The problem is that disk compression 
a in of performance 

and robustness. In addition, the MS- 
supplied DOS 6.x compression pro- 
grams have a maximum compressed 
volume size of 512 megabytes, which 
means that you'd have to partition a 

1- gigabyte drive into four chunks. 
The disk compression available in 
Windows 95 allows volume sizes up 
to 2 gigabytes, but even that can be a 

limitation. 
The real solution is a better built - 

in file system. What about it, 
Microsoft? 

LETTERS 
continued from page 23 

When New Tek built the toaster 
for the Amiga, it was a plug -in card. 
When it decided to build one for the 
PC, it had to be a stand -alone unit 
that could only be interfaced with the 
PC. The PC does not have the video 
capabilities or operating system to 
support a plug -in card. New Tek had 
to make a stand -alone processor and 
write an operating system that could 
handle the taxing video demands. 
That says volumes about the Amiga 

and its "stellar position. "' 
KURT D. SWAIM 
Fort Wayne, IN 

AN INNOVATIVE HEAT GUN 

I recently discovered an inexpen- 
sive but useful electronics -related 
tool. I was looldng into the bore of 
my Presto Poplite hot -air popcorn 
popper, and I noticed that it had no 
moving parts and was able to produce 
a very hot stream of air from its 
mesh -covered bore. I realized that 
this appliance might make a good 

heat gun for heat -shrinkable tubing. 
I found the same model for sale in 

a thrift store for $2. I found I had an 
excellent benchtop heatgun after I 
removed the outer housing. The 
short assembly stands on three legs. I 

secured its wires with some wire ties 
and a cable clamp, making use of an 
existing screw. Also, the unit had 
some exposed terminals that I covered 
for safety reasons. I found that the 
heat comes up so fast that it will 
shrink the tubing as soon as it's 
plugged in. 
PETER PINETTE 
Cape Coral, FL ® 47 
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AUDIO UPDATE 

Cables (and interconnects) 
revisited 

TOM NOUSAINE IS ONE OF THOSE DEDICATED 

AUDIOPHILES WHO HAVE THE TIME, INTEREST, 

AND KNOW -HOW TO SCIENTIFICALLY INVESTIGATE 

POTENTIAL IMPROVEMENTS IN HI -FI PERFORMANCE. 

He didn't set out to be a 

"debunker," but his rigorous test 
procedures have often made hash 
of the mystical beliefs propagated 
by the high -end audio aficionados. 
In an article in the September 
issue of the excellent Canadian 
publication Sound d7 Vision (99 
Atlantic Avenue, Suite 302, 
Toronto, Ontario MK6 3J8, 
Canada), Tom notes that nothing 
new has been published on con- 
trolled cable -listening tests in 
about 10 years. In the meantime, 
audiophile speaker cables have 
proliferated wildly, all accompa- 
nied by preposterous performance 
claims and outrageous prices. 

Tom, who lives in an area well 
populated by audiophile cable afi- 
cionados, asked the members of his 
audio club to participate in dou- 
ble -blind speaker -cable listening 
evaluations. The test was to deter- 
mine whether they could differen- 
tiate by ear the performance of 
their own audiophile cables against 
ordinary 16 -gauge electrical zip - 
cord. In Tom's words, "The chal- 
lenge had the majority of potential 
listeners diving for their 
shoelaces," but two courageous - 
or overconfident -listeners accept- 
ed the dare. Each audiophile's own 
system, listening room, and music 

served as his test base. 
In the series of double -blind lis- 

tening tests, the participants were 
asked to distinguish between 
setups incorporating such cost - 
wise opposites as a $900 set of 
cables and $15 worth of zip -cord. 
After a discussion of the test pro- 
cedures and results, the remainder 
of Tom's article is an excellent 
tutorial on the statistical analysis 
and philosophy of double -blind 
testing. 

Were the two audiophiles able 
to hear the difference between 
their own costly and highly touted 
esoteric cables and the ordinary 
zip -cord? Much to their shocked 
surprise they could not. To my 
surprise, neither one copped out 
by claiming that the test tech- 
niques were somehow flawed and 
therefore obscured the differences 
they heard normally under non - 
test conditions. I guess for some 
brave souls, at least, the truth will 
make them free -of excessively 
expensive cables, that is. 

Tom recently conducted a new 
round of tests with his audio club 
members, this time comparing 
high -end "interconnects" to ordi- 
nary phono cables. The results 
were the same: audiophile efforts 
to pick out their own expensive 

BY LARRY KLEIN 

SALES OF MINIDISC PRODUCTS 
have been below expectations so far. 

interconnects by ear averaged out 
to no better than guesswork. 

DCC and MD 
Have you been as puzzled as 

everybody else by the increasing 
proliferation of competing and 
non -compatible new audio /video 
products? We have barely bought 
into one new format before other 
non -compatible competing for- 
mats are introduced. A brief his- 
torical review of the hi -fi industry 
will help explain what I think is 
going on. 

When I first become involved, 
in the 1950s, each round of audio 
new -product introductions seemed 
to embody real advances. Perhaps 
some of the audible improvements 
I heard were illusory, but in any 
case, I found myself compulsively 
upgrading with, say, a new tuner 
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that pulled in more stations with less 

noise, a turntable with lower rumble, 
a tape recorder with a wider frequen- 
cy range and lower hiss and flutter, an 
amplifier with more power and lower 
distortion, and speakers with higher 
highs and lower lows. Over the years, 
the stuff just kept getting better, we 

audiophiles kept upgrading, our num- 
bers kept increasing -and the hi -fi 

manufacturers prospered. 
Then stereo FM and records 

appeared. There was the expected 
grousing and muttering about 
planned obsolescence and having to 
buy two of everything, but after a 

shaky start stereo sold, mono equip- 
ment was replaced, the market con- 
tinued to expand, and the manufac- 
turers smiled all the way to the bank. 
Stereo equipment, like the mono 
components it replaced, continued to 
slowly improve, and consumers 
upgraded as they found themselves in 

the mood and with the cash. 
Then came "space -age technolo- 

gy" in the form of the transistor. 
Manufacturers saw a wonderful 
opportunity to sell new electronic 
everythings to everybody. 
Unfortunately, it didn't work out that 
way. Impatient audiophiles unwary 
enough to be suckered in by the 
hyperbolic ads of the day found them- 
selves with tuners that overloaded on 
strong stations and amplifiers that 
distorted badly, or blew up, blew out, 
or quietly died. 

It took several years for the tran- 
sistor manufacturers and component 
designers to get their acts together, 
but today's solid -state equipment is 

vastly superior to the best of the old 
tube equipment in reliability and 
longevity, and at least their equal in 
sound quality- despite the contrary 
opinions of a smallish group of die- 
hard tube fundamentalists. 

You couldn't tell it from the new - 
equipment ads, but, in general, 
progress in standard hi -fi components 
came to a halt about 10 to 15 years 
ago. Each year's new models have 
come with a full complement of bells 
and whistles and have sounded fine, 
but most have performed no better 
than the 5- to 10- year -old units sit- 
ting on consumers' shelves. 

The longevity of the equipment 

and its fine performance meant that 
the average music listener was no 
longer motivated to engage in regular 
replacement or upgrading. And 
besides, computers and various video 
goodies were competing for his dis- 
cretionary dollars. True, newcomers 
still entered the audio marketplace, 
but their numbers were not sufficient 
to satisfy the expanded capabilities of 
the mass -market Japanese manufac- 
turers. Their solution? Stop trying to 
kick start a dormant or too slowly 
expanding marketplace with new 
models of old products, but instead 
develop new product categories to 
tempt the customer. 

Such thinking can indeed pay off, 

as was demonstrated by car audio 
equipment, the VCR, the Walkman, 
CD, and recently, multi -channel 
home -theater equipment. However, 
the last decade or so has seen several 
instances of new formats that haven't 
made it. Philips' digital compact disc 
(DCC) and Sony's MiniDisc (MD) 
are the two latest examples. 

The trade publication Billboard 
reports that the DCC is moribund 
with only 8,000 units sold. And 
Minidisk sales are also far below 
expectations. 

There's nothing wrong technically 
with either product; in fact the MD is 

a technological tour de force. The 
problem is that both units are 
designed to meet a consumer demand 
that never existed, except perhaps in 
the wish -fulfillment fantasy of some 
marketing maven. How much mar- 
keting research was done to gauge 
potential consumer interest in the 
MiniDisc and DCC? Perhaps Philips 
and Sony -and other manufactur- 
ers -would do well to put more effort 
into market research before commit- 
ting themselves to costly product - 
development programs. 

Getting OSHA out of our ears 
Most of us know the Occupational 

Safety and Health Administration 
(OSHA) as the government agency 
that monitors workplace hazards - 
including potentially ear -damaging 
industrial noise levels. In my June 
1995 column, I criticized OSHA for 
not being stringent enough in its 
noise standard, noting that other reg- 

ulating bodies here and overseas have 

advocated levels significantly lower 
than OSHA's legal maximum limit of 
90 dB for 8 hours. 

Incidentally, OSHA does not do 
its own research; another related 
agency, the National Institute for 
Occupational Safety and Health 
(NIOSH), establishes the standards 
that OSHA enforces. Or at least, 
that's the way it used to be. 

As you may have noticed, there's a 

new Republican majority in Congress 
dedicated to the proposition that gov- 

ernment has far too much control 
over our lives. In their view, we are 
being oppressed by the agencies that 
set minimum standards for food cont- 
amination, drug effectiveness and 
safety, product safety, water, air, and 
land pollution, industrial safety and 
noise, and so forth. To alleviate this 
intrusion into private -enterprise com- 
petitiveness, the House of 
Representatives slashed the funding 
for NIOSH by 25 percent as down 
payment on the House Budget 
Committee's promise to phase out 
the agency in four years. 

Because OSHA and NIOSH, 
along with the FDA and the EPA, are 
all on the Republican hit list, I may in 
the near future no longer have cause 
to complain about the inadequacy of 
industrial noise -protection standards 
and /or their lax enforcement simply 
because there won't be any standards 
to complain about! It isn't clear to me 
how U.S. industries will be more 
competitive worldwide when the U.S. 
workforce is sick or deaf, but that is 

just one more thing that I don't 
understand about politics in 1995. MI 
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WHAT'S NEWS 
continued from page 4 

Nevertheless, scientists at Los Alamos 
National Laboratory in New Mexico 
are testing a prototype fuel that they 
believe can overcome these problems 
and eventually power cars. 

Fuel cells convert chemical energy 
to electrical energy without combus- 
tion. Unlike the battery in an electric 
car, which requires long recharging 
stops and has a limited driving range, 
a fuel cell powered vehicle could be 
refueled quickly. Moreover, it would 
have nearly the same driving range 
and performance as a conventional 
four cylinder car. 

The Los Alamos team designed an 

power system that runs on multiple 
proton- exchange membrane fuel cells 
and is fueled by liquid methanol or 
wood alcohol. An on -board fuel 
processor converts the methanol into 
hydrogen and carbon dioxide. The 
fuel cell electrochemically combines 
the hydrogen with atmospheric oxy- 
gen to produce DC for powering the 
car's traction motors. 

A 30- kilowatt fuel -cell stack is 
expected to have a volume of about a 
cubic foot. After testing it to deter- 
mine its voltage output as the electri- 
cal load and fuel are varied, the 
fuel -cell stack will be built into a com- 
plete methanol -to- electric power sys- 
tem. The propulsion system will be 
tested over simulated driving condi- 
tions. 

The overall goal of the Los 
Alamos, General Motors, and 
Department of Energy project is to 
develop an automotive -scale fuel cell 
that will more than double a car's fuel 
economy and reduce emissions by as 
much as 90 %. A 10- kilowatt fuel cell 
was developed in the first phase of the 
project. The goal of the project's sec- 
ond phase, is the 30 to 50- kilowatts 
required to match the performance of 
gasoline -powered cars. 

Methanol can be obtained from 
agricultural waste or from natural gas. 
It would have to be available at thou- 
sands of filling stations, but this is seen 
as less expensive than installing bat- 
tery- recharging stations and power 
plants for battery- powered electric 
cars. 

VIDEO NEWS 
continued from page 6 

in 2, 4, 10 and 15 megabyte capacities. 
A 2- megabyte card could hold 20 to 
24 digital snapshots or 30 to 60 min- 
utes of audio or 1,200 pages of dou- 
ble- spaced text and will be available 
late this year, at something under $100 
to start. An idea of who is interested in 
flash memory is revealed by member- 
ship in the Compact Flash 
Association: Apple, Canon, Eastman 
Kodak, Hewlett- Packard, LG 
Semiconductor (Goldstar), Matsushita 
(Panasonic), Motorola, NEC, 
Polaroid, SanDisc (formerly 

SunDisc), Seagate, and Seiko Epson. 
The association plans to make techni- 
cal specifications and the Compact 
Flash trademark available under royal- 
ty-free licenses to promote the stan- 
dard. 

More digital camcorders 
Japanese camcorder manufacturers 

continue to introduce digital cam- 
corders using the standard "DV" (for 
digital video) format. JVC's version, 
described as "the world's smallest 
camcorder" isn't much bigger than a 
VHS cassette box. It has a single - 
CCD pickup and weighs 1. I pound 
loaded with battery and mini- cassette. 

Panasonic has added a second model 
to its line, this one with single CCD 
(the first had three) and a four -inch 
LCD color monitor. Sharp intro- 
duced its first "Digital ViewCam" fea- 
turing a five -inch LCD monitor, three 
CCDs and an interface for connection 
to a personal computer. The two 
Sony models introduced previously 
and Panasonic's three -CCD model 
(Electronics Now, December 1995) are 
currently available in the U.S., and the 
new versions are expected here this 
year as well. None of them will come 
cheap, with prices starting above 
$2,000. But we're talking electron - 
ics-so if the price is too steep now, 
just wait. 

HARDWARE HACKER 
continued from page 44 

New tech lit 
From .ltmel a new Flash Memory 
Application Book. From Siliconix, a data 
book on the Little Foot and Lite Foot 
mini power MOSFETs. These require 
surprisingly little in the way of 
heatsinking. From Intel a new free CD 
on their full i960 Microprocessor 
Electronic Library. 

Computers that can be billions of 
times faster than a Pentium (and far 
cheaper) are described in Science for 
September 8, 1995 on page 1363 -64. 
One of the many options is quantum 

50 computing, which is expanded upon on 

pages 140 -145 of Scientific American 
for October of 1995. 

Roland magazine is a free publica- 
tion that covers synthesizers and relat- 
ed electronic music topics. Roland has 
also come up with a new Sound 
Canvas. An entire synthesizer in a sin- 
gle PCMCIA card. 

Power Transmission Design is a new 
trade journal on motion systems. The 
Mart is a big -time major shopper on 
phone parts and systems. 

Flexible Circuits Engineering is a 
brand new trade journal on bendable 
printed circuit materials. 

Hoop Pine Plywood is a flexible wood 
suitable for model making and proto- 
types. Free samples are offered by 
Riteco Supply. 

The free Media Arts Catalog from 
Focal Press stocks hundreds of titles on 
everything from nonlinear editing to 
time codes to script writing. 

For high end hardware, try Image 
Processing Resources, which supplies 
lighting, lenses, cameras, frame grab- 
bers, and more. Lots of great cartoons 
in the company's free catalog. 

A BBS Radio directory is available 
from Tiare Publications. But do note 
that it lists only hobby BBSs. The out- 
standing Radio board up on GEnie is 
not mentioned. Nor is any other 
major commercial resource. Or any- 
thing on the Internet. 

Reprints and preprints of most of 
my stories are available on my GEnie 
PSRT RoundTable. 
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SUPPLEMENT TO ELECTRONICS NOW JANUARY 1996 

Ele i twiiic 

PRODUCT ENGINEERING 
FIRMWARE DEVELOPMENT 

"QUAL /!y 
/S OUR 

CAP /lAL CONCERN." 

Complete 

ONCERN- 

Complete On Site 
Electrical Engineering Lab 
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REVERSE ENGINEERING 

RF CIRCUIT DESIGN & MANUFACTURING 

MICRO CONTROLLER & EPROM HARDWARE & SOFTWARE DEVELOPMENT 

From Auto -Routing to CNC Routing to Electronic Assemblies.. . 

Capital Electronics is Your Best Route For Printed Circuit Boards. 
DESIGN/LAYOUT 

CAD LAYOUT SERVICES 
COMPATIBLE WITH ALMOST 
ALL CAD SYSTEMS 
FROM SCHEMATICS OR 
SAMPLE PCB's 
PHOTOPLOTTING SERVICES 
28,800 BAUDE MODEM 

PRINTED CIRCUIT BOARDS 
SINGLE & DOUBLE SIDED 
MULTI -LAYER & FLEXIBLE PCB's 
FROM QUICK TURN PROTOYPES 
TO SCHEDULED PRODUCTION RUNS 
FINE LINES, SMT 
ELECTRICAL TESTING 
PRECIOUS METAL PLATING 

For Quick & Competitive Pricing or More Information, 
Please Call Us Today! 

852 Foster Avenue Bensenville, IL 60106 

(708) 350 -9510 
Fax (708) 350 -9760 Modem (708) 350 -9761 

ASSEMBLY SERVICES 
FAST TURN BOARD STUFFING 
WIRE HARNESSES 
WAVE SOLDERING 
ACQUISITION OF PARTS 
FINAL TESTING 
TURNKEY SERVICES 
CUSTOM ENCLOSURES 

Internet Access; 
For Automated Info Response: 

I N FOOcapital- elec.com 
E -Mail: Quote@capital- elec.com 

Web Access: http: / /www.capital- elec.com 

CIRCLE 315 ON FREE INFORMATION CARD 

Weeder Technologies 
P.O. Box 421, Batavia, OH 45103 

Caller Block 
Connects between your telephone 
and its wall jack, and prevents the 
phone from ringing unless the 
calling party is one which you've 
entered Into memory using your 
touch -tone phone. Your answering 
machine can handle all other calls. 
Change between two separate 
directories of callers with a simple 
flip of a switch. 548.00 

Telephone Scrambler 
Scrambles your voice before 
sending It over the telephone 
line, and deecrambles It on the 
other end. Connects between 
your telephone and wall jack. No 
modifications are required to 
your telephone. Full duplex 
operation. $43.00 

FREE 
catalog and construction plans 
for any of these kits (limit two) 

Call 513- 752 -0279 

Telephone Caller ID 
Connects to telephone wall Jack. 
Shows the telephone number of 
the calling party along with the 
time of day the call was received, 
on a 18x1 character LCD display. 
Stores the Info from the last five 
calls In memory. Complete stand 
alone, no computer Interface 
needed. $52.50 

Educational Kits for the Serious Hobbyist 

Telephone Call Restrictor 
Connects to telephone wall jack. Disables 
all phones on the line if attempting to 
either. dial a number that has been stored 
In memory 'Block Mode' or, dial a number 
that has not been stored in memory 'Allow 
Mode'. Use touch -tone phone to enter 
telephone numbers into memory, and 
choose mode. Program from any phone 
on the line using your password. $35.00 

IR Remote Control Receiver 
Learns and records the data patterns 
emitted by standard Infrared remote 
controls used by TVs, VCRs, Stereos, etc. 
Lets you control all your electronic projects 
with your TV remote. Seven Individual VO 
pins can be assigned to any button on your 
remote, and can be configured for either 
'toggle' or 'momentary' action. $32.00 

Vocal Filter 
An audio device which can be 
used with a home component 
stereo system, to filter out the 
main vocal sound track from 
standard stereo recordings (CD, 
tape, record or FM), leaving the 
background music to sing along 
with. Produce your own kareoke 
tapes. $40.00 

50 MHz Frequency Counter 
Reads frequency from 1Hzto 50MHz and 
displays It on a 18x1 character LCD 
display. Auto-range feature provides 
floating decimal point and automatically 
affixes the correct suffix (Hz, KHz, or MHz). 
Microcontroller based, very few additional 
components. $48.50 

DTMF Decoder /Logger 
Keep track of all numbers dialed or 
entered from any phone on your 
line. Connects to your telephone 
wall jack. Decodes all 18 touch - 
tones and displays them on an LCD 
display. Holds the last 240 digits In 
a nonvolitlle memory. Scroll 
through and view all telephone 
numbers dialed, credit card 
numbers entered, etc. $54.50 
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In recent independent tests Cool -Amp 
is proven better than electroplating. 

(For 50 years we've said Cool -Amp is "equal to" electroplating in performance. lt is better.) 

Cool -Amp 

Elapsed Time 

From the report 
"...compare the conducting properties of Cool -Amp silver plat- 

ing compound with factory silver elctro- plated bus and bare cop- 

per bus. 

The test results indicated that the contact resistance of the 

Cool -Amp plated bus connection was slightly lower than that of 

the electro- plated bus connection and much lower than that of the 

bare copper bus connection. The final temperature at temperature 

equilibrium of the bus connection employing Cool -Amp was slight- 

ly lower than that of the electro- plated bus connection and the bare 

copper bus connection..." 

Cool -Amp 
How it works: 

Applies on the job. Application is 

simple. Yet Cool -Amp adheres 

permanently. As tests show, it is 

better than electroplating. 
Minimizes overheating and 

power loss by silver plating high 

amperage connections. 

Saves time, reduces mainte- 

nance. Cool -Amp is so simple to 
apply on the job. It assures maxi- 
mum conductivity for copper, 

brass, or bronze contacts and pre- 

vents losses due to oxidation. 

GIL -AM P 

Conducto -Lube 

43 

42 

41 

39 

30 

37U 

Facto --- 

100 150 200 300 

Current in Amperes 

From the report 
"...compare the conducting properties of Conducto -Lube lubricant 

with factory lubrication and non -lubricated connections on an air 

switch. Identical test setups and procedures were used for each test 

so that comparative data could be collected and the relative perfor- 

mance of each type of connection could be quantified. 

"The test results indicated that the contact resistance of the switch 

employing Conducto -Lube was generally lower than that of the facto- 

ry lubricated switch and the switch that used no lubricant." 

A one -pound bottle 
of Cool -Amp 

silver plating powder 
plates approximately 
6,000 square inches. 

Conductivity is demonstrated 
by inserting test prongs into 

a container of 

Conducto -Lube and 

establishing a circuit. 
Photo shows low 

voltage (115 VAC) continuity 
through container. 

Conducto -tube 
How it works: 

This is the conductive lubricant; 

highly conductive because it con- 

tains pure silver. 

Originally developed to lubricate 

switches, to the point tension can be 

adjusted to factory specs allowing 
full rated capacity of the switch to be 

maintained at all times. 

Uses have continued to 

expland -from switches and break - 

ers-to any application where a con- 
ductive lubricant is needed. 

'Various tests were performed on both products in the 

Electro-Test. Inc. lacililies in Portland, Oregon during 

January-March. 1994 Evaluation of plating thickness of 

Cool-Amp was performed by Surface Science Labaratones 

of Mountain View. California. 

Cool -Amp Conducto -Lube Company 
15834 Upper Boones Ferry Road 
Lake Oswego, Oregon 97035 
Order factory direct: 
503/624 -6426, Fax 503/624 -6436 

CIRCLE 228 ON FREE INFORMATION CARD 
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Skyvision . 
Wants you to have 

The World's Premier 

Satellite TV Buyer's Guide! 

Complete product line -up for: 
DBS 
C -band 
Ku -band 

Actuators, LNBs, Receivers, 
Tools, Accessories, and more! 

18" - 36" DBS systems, parts, 
accessories & programming 

Satellite TV products at discount prices 
4' - 24' C/Ku systems, parts, 

oss accessories & programming 

Call Now for Your: 

FREE, Full -Line Catalog and 

Buyer's Guide 

Discount Flyer. Loaded with discontinued and 

return items, antiques, plus widgets and gadgets galore! 

800 - 543 -3025 
®Skyvision 1046 Frontier Dr. Fergus Falls, MN 

International: 218- 739 -5231 Fax: 218 -739 -4879 

CIRCLE 270 ON FREE INFORMATION CARD 
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Quality Reconditioned 
Test Equipment 

Hewlett- Packard 3311A 
Function Generator, 0.1 Hz to 1 MHz, sine, square, 

triangle and + pulse waveforms. 

$300.00 

Fluke 1911A 
Frequency Counter, 5 Hz to 250 MHz, measures 
frequency, period, period average, and totalize. 15 mV 

sensitivity, 7 digit display. 

$199.00 

Hewlett- Packard 332A 
Distortion Analyzer measures total distortion down to 

0.1% full scale between 5 Hz to 600 kHz, 

$249.00 
Fluke 8520A 

Digital Multimeter, 5.5 digit, ac/dc volts, 2 and 4 wire 

ohms, conductance, 20 ppm basic dc accuracy, burst 
memory and math capabilities. 

$369.00 Special 

Hewlett- Packard 8558B 
Spectrum Analyzer Plug -In, 0.1 to 1500 MHz, 

resolution bw from 1 kHz to 3 MHz, amplitude range is 

-117 to +30 dBm. Automatic and manual sweep. 

$2000.00 

Hewlett- Packard 3586B 
Selective Level Meter 

Makes carrier measurements to 32.5 MHz, voice 
channel measurements from 50 Hz to 100 kHz, can 

use the 3336B Level Generator as an automatic 
tracking generator. Opt 004. Like new condition. 

$850.00 

Hewlett- Packard 3336B 
Synthesizer/ Level Generator 

Frequency coverage is from 10 Hz to 21 MHz, making 

the 3336B useful for telephone circuit loop testing on 
most FDM systems. Includes opt 005. Like new. 

$850.00 

Hewlett- Packard 1740A 
Oscilloscope 

100 MHz portable Oscilloscope, 5 mV /div deflection, 
50 nS/ div max sweep rate expandable to 5 nS/ div. 

Includes 2 probes. 

$500.00 

Hewlett- Packard 1725A 
275 MHz portable Oscilloscope, 10 mV/ div to 5V /div 
vertical deflection factor, 10 nS max sweep rate, 

expandable to 1 nS/ div. Includes 2 probes. 

$625.00 

Hewlett- Packard 1725A/034 
As above, opt 034 adds DMM which measures 
voltage, current and resistance. Includes 2 probes. 

$675.00 

Tektronix 475A DM44 
Oscilloscope 

250 MHz bw, dual channel, 5 mV/ div sensitivity, 
1nS/ div sweep rate. With differential -time/ DMM 
option. Includes 2 probes. 

$975.00 

Hewlett- Packard 239A 
Oscillator provides a low distortion sine -wave output 
with >3 Vrrns amplitude from 10 Hz to 110 kHz and 
less than -95 dB THD to 20 kHz. 

$399.99 

Tektronix 492 Spectrum 
Analyzer 

50 kHz to 21 GHz, 80 dB dynamic range, amplitude 
comparison in 0.25 dB steps. Options 01, 02. 

$7500.00 

Wanted Test Equipment 
call or fax us your list! 

EIP 548A Microwave 
Frequency Counter 

Frequency range 10 Hz to 26.5 GHz in 3 bands, max 

input for accurate readings is +7 dBm. Opt W36. 

$4000.00 

Tektronix 7904 Oscilloscope 
Dc to 500 MHz mainframe, .8 ns risetime, 500 ps 

max sweep rate, CRT readout, accepts up to (4) 

plug -ins. 

$500.00 

Tektronix 7633 Oscilloscope 
100 MHz multimode storage scope with the following 
plug -ins: (2) 7A26 dual trace amplifier, & (1) 7B53A 
dual time base. 

$850.00 Special 

Fluke 1900A 
Multifunction Counter, 5 Hz to 80 MHz, provides 

frequency, period, period averaging and totalize 
measurements, 6 digit display, 1 MHz low -pass filter. 

$189.00 Special 

Phillips PM5712 
Pulse Generator, 1 Hz to 50 MHz, amplitude range 

0.2V to 10V, DC offset: +2.5V, offers a fixed rise and 

fall time of 4 ns. 

$550.00 

Anritsu ML422B 
Selective Level Meter, 50 Hz to 30 MHz, providing 

highly accurate measurements of signal levels, with 

the stability of frequency needed to manufacture, 

install and maintain FDM systems.. Functions as a 

wideband level meter, psophometer or voice band 

analyzer. 

$1250.00 New 

Please call for our Free 1995 Catalog 

14455 NORTH 78TH STREET, UNIT #C SCOTTSDALE, ARIZONA 85260 
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(602) 483 -6202 Fax (602) 483 -6403 COMPANY 
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1 DOUBLED MY 
INCOME... 
WORK ONLY HALF 
THE HOURS! 

I covered a lot of miles driving a cab for 13 years... but I 
sure didn't get anywhere! I mean the hours were long. The 
pay was short. My boss pushed, pushed, pushed all the 
time. In the meantime bills were piling up. Medical bills. 

House repairs. Charge cards. Just the everyday 
things. I was not lust behind 
the wheel, I was behind the 
eight ball. 

That's when I saw a magazine 

article that talked about the hottest big 

money -making career opportunities of the 

90's. The one that interested me the mast per- 

tained to theNBWerp/osbae SA711111771 

DI911'IV/IIIE(7iiONIGS field 
I mailed the coupon for the FREE information kit they offered. Hiked 

what! saw when the information packet came in the mail. What realty caught my eye, 

however, the to make a of this business studying 

in my spare time at home. Foley-Belsaw's modern, practical bands on course carbines 
simple stele- by-step lessons with easy -to- follow video cassette guidance. No special expe- 

rience, education or electronics background is necessary Just average mechanical aptitude to follow simple A -B -C 

repair procedures that are dearly outlined for you. 

I decided to get in on the action... and just look at me now! Now I'm really in the drivers seat I'm doing what I 

want to do. I'm mv own boss. I set my own hours. I'm making more money than my wife and I ever dreamed possible. 

Would you believe Pm making twice what /made driving a cab...and Iwork only buff as many 
bourns 

Get ni the FAST LANE on the New "INFORMATION 
SUPERHIGHWAY" Everyone's Talking About! 

Iis exciting! It's gigantic! The technology of 

tomorrow is here today! You've been reading and 

hearing about the amazing INFORMATION 

SUPERHIGHWAY. It's so NEW that few tech- 
nicians are equipped to service this fast 
emerging f ìelár Foley- Belsaw gives you 
SATFJlf EDISHtecbnology (including 
New MEW- DISH)... along with the electronics 

expertise you need to make BIG MONEY servicing 

TVs and other electronics equipment 

Be Your Own Boss! 
Ifsquickand easy to become an expert at home in your 

spare time. Earn really BIG money adjusting, installing 

and repairing SatellrteDislz 4vstenlS Th Anui rs 
®Fkjers AMIFM7taten Home Entertainment 
Cd; n Every home, every business, every office in your 

area desperately needs your expertise! 

Your Timing Couldn't Be Better! 
Never before and probably never again will you have 

a ground -floor opportunity like this to get into a 

booming business of your own, make really big 

money, be your own boss and enjoy financial freedom 

and security The fact you're reading this message 

shows you're smart enough to realize this! 

Learn In Spare Time At Home! 

It's easy to learn in your spare time at home. And 

when you complete the course you will receive Foley - 

Belsaw's official diploma acknowledging your 

accomplishment 

Send Coupon Today for 
FREE Kit. No Obligation. 

Don't miss out on this once -in -a- lifetime opportunity. 

Send in the coupon NOW. Get all the facts and study 

them in the privacy of your own home. There's 

absolutely no obligation and no salesman will call on 

you. So don't delay. Mail the coupon today 

"Took in over $3,200 in the oast 10 days!" 
H.R., Denver, CO 

"Doubted my income within 6 weeks." 
R.B., Bakersfield,CA 

r 
Foley - Belsaw Institute 
6301 Equitable Road 
Kansas City, MO 64120 -1395 

Mail for FREE Information Package 

Please Check Only ON of the Following: 

J Satellite Dish, Dept. 31197 

Computer Repair, Dept 64320 

0 Gunsmithing, Dept. 92220 

0 PC Programming, Dept. 35145 

0 VCR Repair, Dept. 62423 

0 Vinyl Repair, Dept. 71103 

Since 1926 

U Locksmithino, Dept. 12736 

0 Small Engine Repair, Dept. 52619 

0 Woodworking, Dept. 43499 

0 Upholstery, Dept. 81168 

0 Saw & Tool Sharpening, Dept. 21564 

Name 

Address 

CilY 

State p 
Call Toll -FREE 1- 800 -487 -2100 

L 57 
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New and Pre -Owned Test Equipment 
Substantial SAVINGS on New & Pre -Owned B +K Precision, Fluke, 
Hewlett- Packard, Goldstar, Leader, Tektronix, and more ... 

LG Precision 
New Oscilloscope Specials 

FREE SHIPPING! 
ON ALL LG PRECISION EQUINENT 

ANYWHERE IN THE U.S. 
Excluding AK & HI 

Model OS -9100P - $999.00 
Full 100 MHz Bandwidth! 

SUPER SALE! 
Dual -Channel, High Sensitivity 
TV Synchronization Trigger 
Calibrated Delayed Sweep 
Includes Two Probes, 2 Year Warranty 

i 

Pre -Owned Oscilloscope Specials 
Tektronix 465 100 MHz $589.00 
Tektronix 465B 100 MHz $689.00 
Tektronix 475 200 MHz $749.00 
Tektronix 475A 250 MHz $849.00 

Professionally Refurbished 
Calibrated to Original Specifications 
Dual Channel, Calibrated Delayed Sweep 
90 Day Warranty 

A`tk I Bid. PREC. IS i4 
MAXTEC IPdfERNIAT10NAL COMP. 

Professional Computer Monitor 
Pattern Generator 

Model 1280 $429.00 WM' 
Tests CGA, EGA, VGA, SVGA, and MAC H Monitors 
Outputs Interface to DB 9, HD 15, DB 15 and BNC 
Interlaced or Non -Interlaced 
Color Bars, Raster, and Crosshatch Patterns 

20 MHz Sweep /Function Generator 

Professional Quality Digital Storage Oscilloscopes 
at Affordable Prices! 

Transmit and Receive Data with Standard RS -232C Interface 
Includes FREE Comprehensive Communication Software 
Waveform Save, Calculation, and Print 
Dual Channel. Delayed Sweep, TV Synchronization Trigger 
20 MS/s Sampling Rate, Two Save Memories 
Switch Between Analog and Digital Modes 
CRT Readout Including Measurement Cursors 

Bandwidth 20 MHz 40 MHz 60 MHz 

Model OS -3020 OS -3040 OS -3060 

SALE Price $1,199.00 $1,599.00 $1,899.00 

Model4040 $499.00 
NEWT 0.2 Hz to 20 MHz, 5 digit LED Display 

AM & FM Internal or External Modulation 
Sine, Square, Triangle, TTL, CMOS Outputs 
Burst Operation 
External 30 MHz Frequency Counter 

Don't Leave Your Computer Unprotected! 
Fairstone Uninterruptible Power System Reliable Blackout, Brownout, Spike and Surge Protection. 

VA Rating 500 600 750 

Model P500 P600 P750 

SALE Price $239.00 $269.00 $329.00 

Sleek Good Looks and Small Footprint Design 
Cold Start Function, LCD Status Display 

Automatic Monitoring and Shutdown Software for Windows 
with cable Only $79.00 

Full line of Oscilloscopes, RF, Video & Audio Test Equipment, FOTRONIC 
Power Supplies, Meters, Probes and Accessories. 

CORPORATION 

1=1 (AMEX 
C.O.D. TOLL FREE 180099METER 

Availab lity of Equipment Subject to Prior Sale 
Prices Subject to Change Without Notice 

CIRCLE 309 ON FREE INFORMATION CARD 
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SECRET 
ALERT 
ALARM 
Hide this attractive small 
sizeaarm in briefcases, medicinechests. 
drawers, cabinets, etc and it will silently 'stand guard'. 
As soonas someoneopens the briefcasedrawer, cabinet. 
etc it will start Soul ding a loud beeping sound Operates 
on one 9V battery (not included) and uses a light sensi- 
live IC circuit with built -in arming delay. The arming 

delay allows you 5 seconds to put the unit in a dark place 
after you arm it Then, as soon as light strikes it (from 

someone open ingthe cabinet door etc )the alarmsounds 
until ifs once again in the dark Great for warning you of 
intrusions into areas that children and intruders should 

stay out of These have a Velcro°` peel and stick piece on 

the back of each unit. that allows you to securely hold the 

unit to the back of a cabinet. Although these alarms are 

new, they were manufactured several years ago and the 

adhesive on the double stick velao surface has dried out 

on the G6948 units which means on those units you'll 
have to use glue on the adhesive sides of the velcro if you 
wish to mount them (mounting is totally optional) The 

G6949 do not have this problem Both types are electri- 
cally perfect it's only the velcro adhesive problem Red 

plastic case is approximately 3' x 212' x 7B" 

G6948 (Bad Adhesive) $2.00 
G6949 (Good Adhesive) $2.49 

AIRBAG BRAINS 

These are sophisticated airbag computer boards tor auto- 
motive air bags These have an incredible amount of SMD 
parts, microprocessor IC, various other ICs, SMD capaci- 
tors,diodes, SMD transistors, SMD resistors, relay, regu- 
lar resistors and capacitors These are missing the airbag 

sensors (available below) and they. of course, are sold as 

is only A few parts will be missing or dared on each 

board. Great for study or fora source of parts or protects. 

Size. 51/4" x 41/4 ". 

G6978 $1.00 

DELUXE SMD LEARN TO 
SOLDER KIT 

(1 (1 M A ** II (o 

NM VW 

Is - á WM ait : 

MN MN IN Om ; 

A great way to gain experience in soldering, identifica- 
ion and use of Surface Mount Device (SMD) Technol- 
ogy Includes a practice section and a working LED 

flasher Uses 9V battery (not included) Size of PC 

board 2" x 3" 

C6719 $8.69 

AIRBAG 
SENSOR 
(MECHANICAL 

Mecchaw, -type precision sensor 
made for automotive airbag use They 

contain a small metal ball which, upon the required amount 

of 'G' force impact, causes a momentary short between Iwo 

contacts. You can observe the process by connecting a 

simple circuit consisting of a battery and buzzer or LED to 

the contacts. If you 'jar' the sensor sharply it will light the 

LED or cause the buzzer to sound momentarily. It seems like 

this sensor could be used in various unique circuits Size 

12" square x 3/8" thick Brand new but we have no into or 

data on it. 

G6976 $1.00 

PHONE ORDERS (602) 451 -7454 
IF YOU CAN'T FIND WHAT YOU ARE LOOKING FOR, CALL FOR A FREE 

COPY OF OUR LATEST CATALOG. THIS CATALOG CONTAINS OUR ENTIRE 

PRODUCT LINE OF ALMOST 4.000 ITEMS AND IT IS STILL GROWING! 

100 WATT 
AUDIO 
POWER 
AMPLIFIER 
IC LM3875 
High performance audio 
power amplifier IC capable 
of delivering 100 watts in- 
stantaneous peak output power or 40 

watts continuously into an 811 speaker 20Hz -20KHz 

Specs signal- to-noise ratio - 95db(min), output shortto 
ground protection, supply voltage min - 20VDC, max - 

84VDC, thermal protection, spike protection. Groat for 

stereo power amplifiers (requires 2 units), self-powered 
speakers, surround sound amplifiers, etc. TRA11 B, 11 

pin power package Prime with specs and simple appli- 
cation circuit diagram. 

G6943 $4.50 

MAGIC LIGHT 
HIGH TECH 
MICRO BLACKLLGHT 

11478L1 
VOLTAGE 
REGULATOR 
Prime TO92 case 7BL12ACZ 12VDC IC 

These are brand new but they have had 

their leads cut and formed for PC board 

use Input voltage up to 35V Maximum 

output current.100mA. 

G6996 10/$1.00 
100/$9.00 1,000/$75 00 

SUPER 
PRICE! 

This precision made UV blacklight is about he size of a 

beeper but puts out an ultraviolet purple glow that can be 

used to detect countediet currencies, many flourescent 
minerals, UV invisible inks, etc. Brand new. uses 2 AA 

batteries (not included) Attractive black case is only 3" 
x t 3/4" x 13/16" With removable belt clip 

G6967 $6.95 

TINY TRACKBALL. 

DIGITAL 
CLOCK 
MODULE 
Displays day of week, date 8 
time Brand new but battery is 

dead hem storage. 

G5911 790 

SUPER COPPER CLAD 
ASSORTMENT 

GIANT SMD 
ASSORTMENT 

FINAL. 
CLEARANCE! 

OVER 

2(.4' 
... 

,ono 
PIECES'' 

let 
ogiiir 

Our largest assortment Of tiny SMD parts. YO I find prime 
LEDs, ceramic capacitors, resistors, transistors, diodes, 
tantalum capacitors, inductors, etc in every package. Great 

way to stock up your parts bins at less than 1 124 a part! 

Over 1.000 pieces in a 2" x 3" zip close bag! Mt Many 
SMD parts are so tiny that the manufacturer does not mark 
them, however, everypart in this assortment is 100 %prime 
and peeled. Do a little detective work and save over a 

hundred d dollars! 

This is probably thehmest Trackball ever made' It measures 

only 1'yld'Lx s/ie''Wx3/8"H. Made by Alps for amajor 
laptop computer maker that went out of business They 

are very precision made and highest quality The 

components are all SMD with an IC marked 3JA1 DT002/ 
TB60 12Cí and a tiny 8 position connector. They appear 

to be complete, new and very recent in manufacture. We 

have no hookup into or schematic. but at this price we 

knew that you'll be impressed and want to experiment 
with them, use than for replacement or figure out the 

hookup! Hurry, these may not last long' 

G5514 $1.50 ea. 
10/$10.00 G7128 $15.00 

I NOTE: All sale prices advertised are valid only through the month of the cover date. I 

For Phone Orders Call (602) 451 -7454 
or Fax Your Orders to (602) 451 -9495 

Minimum Onice: $10.00 plus $4.00 Shipping and Handling). We accept MasterCard. 
,ELEC Visa and personal checks,however,vvecannotacceDtpersonalchecksonorders outside rTtri '`A -0 the United States. Canadians and orders that ne ed US MAIL send minimum $5.00 S&H. 

Minimum Foreign Order Amount: $50.00 (plus shipping and handling). 

PO Box 5408 
Scottsdale, AZ 85261 

Our best assortment ever. Contains 25 pieces of various 

size copper clad circuit board blanks Each is double 
sided and you will receive thickness types from ultra thin 
to standard thickness. Minimum size 2" square to a 

maximum of 6" square. A PC board makers delight. 

G2679 $5.00 
20 STRAND 
FIBER OPTIC 

Ha fiber optic consists of 20 

individual small diameter fiber 
optic strands cov- 
eredbyandtingthat -. 
can be cut away and 
removed Width of the 
flat cable is about 1/4" 
Brand new, sold in minimum 

1 loot long lengths. Make beauti- 
ful fiber optic displays with the 20 strands! 

P IR (PASSIVE INFRARED) 

PEOPLE 
DETECTING 
ALARM 

spa Brand 

PIR alarm is perfect to r 

take with you on vara- 
hcns. Protect your ho- 
lel room. car, campsite mt- 
vacation home.dc The 

unit is called the Travel 
Alert by Snapit". It detects people using a sensitive PIR 

detector, and sounds a loud electronic alarm when they 
intrude into its field of view Compact unit is only 4" a 3" a 

1 1/4" Operates on one 9V battery (nit included) 

G6954 $9.95 
9V Alkaline Battery ($toeltf 116955) $1.79 

SUPER LED 
ASSORTMENT - 

YOU GET LEDS IN 

THESE COLORS: 
RED 
ORANGE 
YELLOW 
GREEN 

YOU EVEN GET 
A RARE 

BLUEI 

i G7016 
$3.00 

Per Foot 

Assortment of all types, colors, sizes and shapes of prime 

quality LEDs This large assortment even contains a clear 

LED that lights up blue! Our largest and most spectacular 

assortment contains 250 pieces. 

66554 $10.00 

BR2325 
LITHIUM 
COIN 
BATTERIES 

Lithium coin battery 
rated 3V. These we retad 

blister carded in a sit of 
3. We are selling he set 

of 3 cheaper than the 
price for one 

LITHIUM 

I 
WOW 

LITHIUM 

. wczt.:,,,,,.. 

RI 00. BR2325 ..., 

LITHIUM 

111111., 
....v",, 

G7022 $2.00 (nee 3 PACK) 

FOLDING STEREO 
HEADPHONES 

Compact high 
quality headphones fold for stor- 
age insidea standard sizecassette case 

by Gemini, these are not only comfortable but also have an 

excellent response 20- 20.20KHz, 9dB ® t KHz Weight of 
headphones only 1 5oz. Brand new in retail blister card 

G7018 $3.95 

LASER LIKE LEDS r 
One of our brightest clear case jumbo Ti 3/4 
Ied LEDs produces a brilliant red output j- 

G6167 4/$1.00 
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King of Combos 
Panasonic TCPCI75DG2 

K) Volume Control 

Sleep Timer 

1N, Last Channel Recall 

-4 Favorite Channel Memory 

Parental Lockout 
STD RC \ STD /HRC /IRC Switchable 

IRC 

2 »3 Channel 2/3 Switchable 

;. Infrared Remote Control 

Model SP+ $239 
A 100% replacement for all Pioneer, all Scientific Atlanta (except 
baseband), Oak, Hamlin, and Eagle Systems 

Model T $239 
Perfect for all TOC xx03 /07/08 systems including wireless 

Model Z $239 
The one for all Zenith and Zenith /Oak systems. 

G7 Combo 

2 Last Channel Recall 

, z-- Favorite Channel Memory 
STD-H RC \ / STD /HRC /IRC Switchable 

IRC 

N' Infrared Remote Control 
mr 

SSA -TV86 

'ik Last Channel Recall 

Parental Lockout 

STD /HRC Switchable 

Infrared Remote Control 

Manual Fine Tuning 

Timeless Products TPI550PC w /G7 $139 
Timeless Products TPI550PC with all new G7 Tri -Mode decoder 
installed. This brand new one piece system is a real crowd pleaser. 
Easy to install and operate. 

SSA -TV86 
This updated SSA -TV86 replaces all SA8500 -8580 and 
PIO 5xxx -61 xx. 

$149 

-f: 
DSc ovEa COD 

1 -800- 338 -0400 
6325 -9 FALLS OF THE NEUSE ROAD. RALEIGH, NC 27615 
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Descramblers 

STEALTH 1000 -P 
5 x 4 Plastic Case w/Toggle 

TNT 
6 x 9 Metal Case w/Toggle 

TVT -3G 
6 x 9 Metal Case 

MINI -TVT 
3 x 6 Metal Case 

GOLD 
3 x 6 Plastic Case 

APOLLO -J 
3 x 6 Metal Case 
Replaces Purple & SIP 

FTB -3 
6 x 9 Metal Case 

G7 
4 x 4 Board Only 

QTY 
10 

0TY 
20 

$49 $45 

$45 $42 

$42 $39 

$42 $39 

$42 $39 

$49 $45 

$43 $39 

$39 $35 

P10 -6300 
6 x 9 Metal Case w/Toggle 

P104- TNT 
6 x 9 Metal Case w/Toggle 

PIO RED 
3 x 6 Metal Case 
Replaces Green & Apollo -P 

STEALTH 80 -P 
5 x 4 Plastic Case w/Toggle 

M -80 
6 x 9 Metal Case w/Toggle 

S -BLUE 

OTY 0TY 
10 20 

$69 $59 

$69 $59 

$69 $59 

$55 $49 

$65 $59 

$65 $59 

Converters 
Stargate Elite 

g9rley Last Channel Recall 
23 

=- Favorite Channel Memory 

QTY 
10 

$59 

Parental Lockout 

V7STD /HRC Switchable 

% :Iq. Infrared Remote 

CITY 
20 

$55 

Stargate 550XL $99 $89 
j Volume Control 

! 

Sleep Timer 

"6 Last Channel Recall 

Favorite Channel Memory 
sor 

L J STD /HRC Switchable 

2 »3 Channel 2/3 Switchable 

Infrared Remote Control 

Panasonic 
TZPC1453G2 
,0 Sleep Timer 

9 Last Channel Recall 
23 

k- Favorite Channel Memory 

® Parental Lockout 

STD /HRC Switchable 

3.1r Infrared Remote Control 

$79 $69 

THE ULTIMATE PROMISE 

COURTEOUS AND 
PROFESSIONAL SERVICE 

QUALITY PRODUCTS 

LOW PRICES. 

PROMPT DELIVERY. 

SATISFACTION GUARANTEF. 
OR YOUR MONEY BACK' 

TPI 550 
? Last Channel Recall 

Favorite Channel Memory 

Parental Lockout 

Infrared Remote Control 

QTY QTY 
10 

$60 
20 

$57 

Centurion $65 $61 
Sleep Timer 

' Last Channel Recall 

Favorite Channel Memory 

V STD /HRC Switchable 

%:;'3!.- 
' f' IR - Infrared Remote Control 

100 Channel Capability 

Fine Tuning 

Millennium3 $69 $59 
Sleep Timer 

9 A, Last Channel Recall 

Favorite Channel Memory 

Parental Lockout 

L Ap STD /HRC Switchable 

Infrared Remote Control 

100 Channel Capability 

Build your own one piece combo unit. This converter 
is perfect for installing a descrambler into. No 
soldering required, all cable included. 

All prices are for 10 pieces, subject 
to change without notice. Some 
quantities may be limited. 30 -Day 
Money Back Guarantee. One year 
parts and labor warranty. 

MON -FRI 10 -7 EST 
SAT 10 -3 EST 

FAX 1-800-854-7118 
CIRCLE 307 ON FREE INFORMATION CARD 
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SCIENTIFIC 
ATLANTA J 

62 

MThlrón 310 Garfield St Suite 4 New Low Price! 
PO Box 2748 $ 59.00 ELECTRON ICS Eugene, Oregon 97402 

The TDD -8X features a o 
, n 

large 8 -digit LED display and ci 
decodes all 16 DTMF digits. 
The 104 character memory is 
viewed, without loss of data, by 
scrolling either left or right. 
Although a computer is not required, the serial ASCII output 
allows automatic logging of decoded number groups. ToneLog'1, 
our IBM /Compatible logging software is included. Available 
accessories include a Plastic Mounting Kit ($15), Audio/ 
Computer Cables ($20) and a 12VDC AC Power Adapter ($10). 
Visa, MasterCard, American Express, Discover and Government Purchase 

Orders accepted. Minimum Government Purchase Order. $99. COD 
Cash or Money Order only. S /H: $6 USA/Canada; $15 Foreign COD: $5. 

Info: (503) 687 -2118 Orders: (800) 338 -9058 Fax: (503) 687 -2492 
Or contact motron.info emerald.comfor a catalog via the Internet 

TDD-8X < 

©I© 

HACKING SATELLITE TV 

ALL the FACTS! 
The aclaimed hacker's "bible" with 
all the nitty -gritty technical details 
Analog and digital systems 
Videocrypt and parallels with DirecTV 

1 -800- 483 -2423 
TO ORDER 560 pages, 6 "x8.5" 

or for a FREE books/software/video CATALOG $55 plus $4 s/h 

1905 Mariposa, Boulder, Colorado 80302 USA 
Telephone: 303-449 -4551 FAX:303- 939 720 

The Intelligent OVM 

Data Acquisition and 
Electronic Chart Recording 

5' /, digit (18 bits + sign) resolution, í200V to i 0.1uV, 
.006% accuracy, 15 or 55 conversions /sec Eight 
differential input multiplexer. Thermocouple compensa- 
tion. Digital I/O for control of the measurement process 
Powerful Microsoft Windows based software includes 
programs required for measurements to be resealed, 
recorded and graphed with a wide range of selections 
Control by programs you write in EXCEL, Visual Basic, 
Word 6.0 or C ++ (Very Easy - Demo Available) 

DeltaQuest 
Phone: (408) 997 -8644, FAX: (408) 997 -6730 
4960 Almaden Expwy, Suite 238, San Jose, CA 95118 

From $239.95 

THE GIANT BlACk Book OF 

COMPUTER VIRUSES is an 
amazing technical introduction 
to computer viruses! Over 670 
pages long, it covers everything, 
from the simplest 44 -byte virus 
to advanced Darwinian evolving 
viruses, and viruses for 
advanced operating systems like 

OS /2 and Unix. It contains full source for your 
own anti -virus programs, and for 37 different 
viruses, as well as detailed explanations which 
will lead you to mastery of this mysterious and 
complex subject! $39.95 +3.00 shipping 

THE COLLECTION CD -ROM is the perfect companion to 
The Giant Black Book! It contains nearly 5000 live 
computer viruses, 12 megabytes of source code for 
viruses, virus creation tools and mutation engines, 
Trojan Horse programs and source for them, not to 
mention tons of journals and text files (both above 
ground and underground) about viruses! Also includes 
the latest anti -virus software. $99.95 +7.00 shipping. 

Call (800)719 -4957 or send your order to: 
American Eagle Publications Inc. 

P.O. Box 1507, Show Low, AZ 85901 
or circle rdr svc # for FREE catalog and FREE specail report! 

CABLE TV 
DESCRAMBLERS 

NOBODY BEATS 
OUR PRICE! 

SAVE MONEY -DON'T RENT 

ezza 
QUANTITY DISCOUNTS! 24 HOUR SHIPPING 

MASTER CARD AMEX VISA C.O.D. 
CALL VIDEO CONNECTIONS, INC. 

1- 800 -677 -0321 
Anyone implying theft of service will be denied assistance. 

All shipping and handling at customer's expense 
NO FLORIDA SALES cwau 

AnICE urx, LASERS 
2 -3 mW Helium -Neon Laser 

Includes 115VAC power supply manufactured 
by laser Drive. These are pulls from equipment. 
Six month warranty. FREE "101 Uses for a He- 
Ne Laser." pamphlet. Cat. #: HE2 
$69.00 each! 

New Brighter Laser Pointer 
You will be amazed at the difference in the 
brightness of this laser pointer compared to any 
of the common laser pointers on the market. The 
lower wavelength (650nm) of this pointer makes 
it appear 3 times as bright as standard 670nm 
laser pointers. Features: 5mW laser, velvet 
"snappy" case, and batteries. One year warranty. 
Cat. #: LP50 $65.00 

Midwest Laser Products FREE CATALOG 
AilkP.O. Box 2187 Bridgeview, IL 60455 Call, write, or poll fax. 

Phone: (708) 460 -9595 FAX: (708) 430 -9280 
Please include $7 S&H within US. IL res. add 7.75% sales tax. 30 day satisfaction guarantee. 
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V!, 

a r -- ORDER TOLL FREE 

i 800- 669 -4406 
A DIVISION OF MING F &P, INC. 818- 913 -6735 24 hr. Fax: 818 -912 -9598 

ERPOM UV ERASER 
The ERA -08 EPROM Eraser can hold up to eight devices on its anti- 
static, conductive foam lined tray. A built -in timer (1 -60 min.) 
provides proper exposure and correct Intensity levels, assuring a 
long life for EPROM's and other erasable devices. A 9V AC adapter 
is Included with the unit. 

#M12ERA -08 $98.95 

DIGITAL VOICE MODULE 
The DVM -58D has variable length message capabilities and can 
store up to 16 Individual messages for immediate playback. Use it to 
add real voice prompting or Instruction to any project, via the mlc. 
Input. Standard 1 Mb DRAM on -board (32 sec.@ 32K bps) with options 
to expand up to 16Mb (8 min.@ 32K bps). ADM recording with 
selectable 16/32/44K bps sampling rates and very low power 
consumption. 

#M105858 $89.95 
1 Mb DRAM $5.15 . -... 
4Mb DRAM $21.95 

RF TRANSMITTER + ENCODER MODULES 
The TX -99 Interfaces with the TX- The TX -01 Motherboard can 
01 as the RF carrier module. 300 encode a 12 -bit address code 
MHz AM with a typical range of 50' with 4096 possible code 
-100' line -of- sight. (Key -chain combinations or can be used to 
transmitter Is also available, model TX- encode an 8 -bit address code 
99K $15.95) with a 4 -bit data code. 

#M109903 $5.95 #M10001 $9.95 

RF RECEIVER + DECODER MODULES 
The RE -99 Interfaces with the The RE -01 Motherboard will 

RE -01 as the RF carrier's decode a 12 -bit address or 8- 
receiver module and requires bit address with 4 -bits of data, 
only a few solder connections depending on which of the two 
to mate the two. 300 MHz AM. Included IC's Is Installed into 

the board. 
#M109904 $6.95 #M10001D $14.95 

- a-; ,.7' ,,a tar, - - - . 

a 

PIR DETECTOR 
The Medusa Passive Infrared Detector 
has been tested at 20V /m over the 
frequency range 20 to 1000 MHz, 
proving that the unit has ultra -high 
RFI protection and reliability. With 
N.0 contacts Including tamper, plus 
selectable pulse counts of 1,3 or 5, 
Medusa makes for confident 
installations. 
Detects amblent body heat and movement - 
to trigger your connected security system, . 

announcement buzzer, or warning device. 

#M113300 $24.95 
3+ al $19.95 each. 

PC INTERFACE CARD PROTECTOR 
The Data Genie P -300 Is a 
device that allows quick and 
easy Installation of add -on 
cards or prototype circuits 
for testing externally on your ca.7o 

PC without having to turn off p 
the computer. Maintains O 
complete protection for your co 

motherboard via the built -in 2 
protection circuitry & current 
limit fuses. Adds 3 expansion 
slots, 

#M12P300 $349.95 

LASER POINTER 

The 

MELODY DEMO KIT 

The HT -38DPB Demo Board comes Infiniter Laser Pointer Is lightweight, durable and can project a 
beam over 150'to enhance any demonstration or presentation. It even 
works well on overhead projection screens and can be used In 

complete with a preassembled playback ', 

board, battery holder and ten Holtek 
sw 

conference rooms, exhibition hall, construction sites, museums, etc. melody IC's. Great for experimenting or 
adding a musical melody to a project. 

Included melodies: 
KarinkaHappy Birthdaylt's A Small World-Home 

Sweet HomeYankee DoodleRock -A -Bye , 

Sleeping9Song Of 

HT- 381X 
Series ' 

8050 

(2-'AAA' Batteries fgt Included) #M160012 $49.95 

Baby-Are You JoyMy Little 
Tricycle-When The Saints Go Marching In 

#M14HT38DPB $16.95 

$25 min. order or $5 process fee. 

CRDER BY MAIL : 

ELECTRONICS 123 
17921 ROWLAND ST. 

INDUSTRY, CA 91 748 

24 hr. Product Information i 
S &H Charges Continental US, up to 3 lbs: CANADA 8&H Charges, up to 3 Ibs: 

UPSGround $7.00 uS Postal, First Class $10.00 

Fax -On- Demand i 

UPS 3-Day $e.00 Prepayment by credit cardrequlrd. 
UPS Blue $10.00 Sony No COD orders to Canende 

818-964-8490 UPS Red (Next Day) $20.00 (INTERNATIONAL MN rates:CNUFax for Quote) 
COD's Add: $4.75 

Call from your fax machine. 
j 

Calf Orders Add 8.25% Sales Tax All specifcations and pricing are subject w 

to change without notice. 
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Electronic and 
Scientific Products 

64 

AMAZING 
Mystery 
Levitating 
Device! 
Remember War of the World? Objects float in ale and move to 
he touch. Defies gravity, amazing gift, conversation piece, magic 
trick or great science project. 

ANTI K Easy to Assemble Kit / Plane ................... $19.50 

Laser Ray Gun 

Infinity Transmitter ++ 

DANGER 
WISIBLE LABERRADNTION 

AVOID EYE DAWN EXPOSURE 
TO DRECT OR SCATTER RADIATOR 

CLASS NOSSPROOUCT 

Advanced project produces a burst of tight energy capable of 
burning holes in most materials. Hand -hell device uses 
rechargeable batteries. 500 joules of flash energy excite either a 

neodymium glass, yag or other suitable 3' laser rod. This is a 

dangerous CLASS IV project (individual parts/assemblies 
available). LAGUNI Plans ..................... .._......................$20.00 
LAGUNIK Kit / Plans .................. on Request 

Extended 
Play 
Telephone RecordingggSystem 
READY TO USE! Automatically controls and records on our X-4 
extended play recorder, taping both sides of a telephone 
conversation. Intended for order entry verification. Check your 
local laws as some states may require an alerting beeper. 
TAP2OX Ready to Use System $129.50 

Shocker Force Field/ 
A Vehkle Electrifier 

Neat little device allows you to make hand and shock balls, shock 
wands and electrify objects, charge capacitors. Great payback 
for those wise guys who have wronged you! 

SHK1 KM Easy to Assemble Electronic Kit $24.50 

Electrk 
Charge 

Gun 

All New 

Technology! 

Stuns/iimrncbilizes attackers up to 15 feet away! 
Legal in most state (not in NY, NJ, MA, WI) More knock-down 

power than most handguns No permanent injury ID coded 
Free BOKV stun gun with every purchase. 

ECG1 Data Packet, Creditable toward punkas- ... »...... 010.00 
ECGIO Charge Gun, Ready to Use, w/Free 80KV Gun $249.50 

Homing / Tracking Transmitter 
Beeper device, 3 mile range. 

HOD1 Plans 410.00 HODIK Kit /Purls »_.$49.50 

Listen Through Walls, Floors 
Highly sensitive stethoscope mike. 

STETH1 Plans 48.00 STETH1K Kit/Plans $44.50 

Telephone Line Grabber/ 
Room Monitor / Controller 
Amoy- The Ultimate in Home/Office Security á Safety! 
Simple to use! Call your home or office, push a secret tone 

on your telephone keypad to access: On premises sounds 
and voices Ongoing phone conversation w/break -in capability 

Up to 10 external electrical functions, lights, TV, alarms, coffee 
pots, heater, etc. CAUTION! Check legality with your state's 
attorney generals office before use for monitoring of voices. 

TELECOM2 Kit, Includes PC Board .............. »......... ». 5149.50 
TELECOM2 Ready to Use..__......___.___..._ .119950 

Visible Beam Laser 
Easy to build, RED Beam, vsble for miles. Use for light 

shows, window bounce holography, cloud illumination and much 
more! LAS1KM Kit w /lmw Laser Tube, Class It- - - -- .....$69.50 
LAS3KM Kit w/1.5mw Laser Tube, Class IIIA $99.50 

Life Is Precious - 
Protect Itl 
Hard hitting 200.000 volts of 

crackling, sizzling plasma. Stuns a Immobilizes most attackers 
STUN40 Ready to Use.. .............. ........... ............... $69.50 
STUNIO Smaller Unit ................ ........................... »... $39.50 

// 

Ion Ion Ray Gun 
Projects charged ions that induce shocks in people and objects 
without any connection! Great science project as well as a high 
tech party prank. I0G3 Plans ...» $8.00 
10G3K Kit/Plans $69.50 

Invisible Pain 
Field Generator 
Shirt pocket size electronic 

device produces time variant 

conplex shock waves of intense directional acoustic energy, 
capable of warding off aggressive animals, etc. 
IPG7 Plans $8.00 WG7K Kit/Plans ...$4950 
IPG70 Assembled $74.50 

1000 Ft ++ 

tato Cannon 
NOTA TOY. Uses electronic or piezo 
ignition. CAUTION REQUIRED! 

PDT1 Plans 
(Dangerous Product) $10.00 

FireBall Gun 
Shoots flaming ball two shot capacity 
Great for special effects and remote 
hrestartng. CAUTION REQUIRED! 
FIREBALL Plans (Dangerous Product) $10.00 ` 111. 

TV it FM Joker / Jammer 
Shirt pocket device allows you to totally control and remotely 
disrupt TV or radio reception. Great gag to play on family or 
friends. Discretion required. 

EJK1KM Easy to Assemble Electronic Kit.. i24.50 

ATTENTION: 
High Voltage Fans! 
4,000 volts in the palm of your hand! Experiment 
with unit- gravity, hovercraft, ion guns, force fields, 
plasma guns, shock devices, wireless energy and 
electrical pyrotechnics. Input: 9- 14VDC. 
MINIMAX4 Reedy to Use 1 19.50 

laser Bounce" Listener System 
NEW - Latest Technology! Allows you to hear sounds from a 

premises without gaining access. Aim at room window and listen 
to sounds from within via reflected laser light. Not for illegal use. 
Requires video tripods. 

LWB3K 5mw Laser and Receiver Kit $149.50 
LWB30 Ready to Use, Includes Laser Gun Sight $199.50 

5mw Visible Red Pocket Laser 
Utilizes our touch power control! 

VRL5KM Kit / Plans 174.50 

Electronic 
Hypnotism 

Puts subjects under control using highly effective electronic 
stimuli. Intended for parties and entertainment but must be used 
with caution, Includes valuable text book reference and plans. 
EH2 Plans and Text Book _.__.. 19.50 

Automotive 

NEON! 
Easy -to- Instal! 

4-Tube Kit / I 

for Cars, Trucks, Vans! 
Available in Pink, Purple, Blue or Green 
- please specify color when ordering. 
RG4K (Specify Color) S 129.50 

Flash -To-Music Option for above 
kit FMUI s 2950 

3 Mi FM 

Wireless 
Microphone 
Subminiature! Crystal clear, ultra sensitive pickup transmits 
voices and sounds to FM radio. Excellent for security, monitoring 
of children or invalids. Become the neighborhood disk jockey! 
FMV1 Plans 47.00 FMV1K Kit and Plans $39.50 

Telephone Transmitter -3 Mi 
Automatically transmits both sides of a telephone conversation to 
an FM radio. Tunable Frequency Undetectable on Phone 
Easy to Build and Use Up to 3 Mile Range Only transmits 
during phone use. VWPM7 Plans ........ ............................... $7.00 
VWPM7K Kit/Plans $39.50 

License Frame Kit 

(Specify Color) 
UCIK ._..._...1 24.50 

TION 
MINTEDMC, VISA, COD, Checks accepted Please add 55.00 Shipping C Handling 

Dept ENS18, Box 716, Amherst, NH 03031 

Phone: 603 -673 -4730 FAX 603-672-5406 

CATALOG 
With many 

more items! 
Free with Order 
or send $1 P&H 

Order by Mall 
or by 24 Hour 

Orders -Only Phone 

800- 221 -1705 

www.americanradiohistory.com

www.americanradiohistory.com


PALMSCOPETM 320 
ALL IN ONE DSO +DMM +LOGIC +COUNTER 

Palmscope -320 fea- 
tures a 20Mhz DSO, 7 

digit frequency counter, 
multimeter and logic 

scope. It can be operated 
with built -in battery for 

3 -4 hours typically. Built 
in RS -232 port and print- 
er port extend your appli- 

cation. Optional soft- 
ware package is avail- 

able. 

PalmScope 320 
$1695 

DSO Dual channel digital storage oscilloscope (20 MS /sec) Sensitivity range: SmV /DIV - 20V /DIV 
Sweep time: 5Ons / DVI - 20s / DIV 

DMM Auto -range digital multimeter (4000 counts) True RMS DCV, ACV DCA, ACA, Ohm Diode & continuity measurements 

LOGIC Logic Scope (8 channels, 5Ons sample clock) Selectable level: 7TL/CMOS Timing /State observation of logic signals 

COUNTER 7 digit frequency counter (I Hz to 20 MHz) Selectable trigger level and FREQ/PER mode Basic Accuracy ±iOppM 

General: 
Dual Channel Digital Storage 
Oscilloscope (20MS /s) 
Auto Range Digital Multitneter 
(3 3/4 digits, 4000 count) 
Frequency Counter (7 digits, 20 MHz) 
Logic Scope (8 channels, 5Ons sample clock) 

Display 
Number of Dots: 320(W)x240(H) 
Dot Pitch: 0,30 x 030 nthn 
Backlight: LED 
Data Out (RS -232C) 
Print Out: Portable Centronix and Epson Printer 
DC jack for AC adapter input 
LOW BATT Indicator 

Operating 7mperature: 0C to 40'C 
Operating Humidity: 0% to 70% R.H. 

Storage Temperature: 20'C to 70'C 
(0% to 80% R.H.) 
Dimension (LxWxH): 287x152x82 mm 

Weight: 2.0Kg 
Safety Compliance: it is designed to meet Class 

li per UL -1244, lEC 348 and VDE -041 I 

Introducing the Model #EDM -89S 
5000 Count AUTO Range Digital Multimeter 

Twelve Good Reasons To Buy The EDM -89S: 
3 -3/4 Digit, 5000 Count Digital Readout 50 Segment Analog Bargraph 

Auto/Manual, Dynamic Recording 
0.1% DCV Accuracy, 20 kHz ACV Bandwidth, True -RMS AC Coupled 

9999 Counts, 10 MHz Frequency Counter, Turbo Speed, and 50mF 

Capacitance Measurement 
dBm with Selectable Reference Impedance 
Dual Tone /Dual Display Logic Detection 
Relative Mode or Deviation Measurements 
Input Warning, Audible and Visible 
@ OFF Auto Power Off, Sleep Mode 
Overload Protection 
Audible Continuity/Diode Test 
Rugged Fire Retardant Case, Multipurpose Holster 

MODEL #EDM -89S 
$179.00 

8931 Brookville Road * Silver Spring, Maryland 20910 * 800-638 -2020 * Fax 800- 545 -0058 
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Robot Kits! 
Sonic Rover Robot #3 -174 $27.95 

Runs 
forward until it bumps ohj 
or hears loud noise, reverses 
turns 90° & resumes. Molded 
body, red/green LED. great 48 
page manual. Requires solder- 
ing. An excellent first robot. 
Two AA NiCads INCH DEI r' 

IR Light Sensing Robot #3 -216 $68.95 
r.lever_inirated sensors system lets this 

x,t ivai der around & avoids objects - 

even sole mazes! Dual motors, rubber 
lira, preassembled gears & circuit 

board. No Soldering Required! 
Three AA NiCads INCLUDED! 

Wall Hugging Mouse Robot #3 -215 529.95 

mazes using the "Left llane 
Rule ". Two motors & sensin 
switch guide it along walls 
around corners. Preassemble 

gear box, plastic base & hoe: 

No Soldering Required! 
One C NiCad INCLIDED! 

Robot Builder's Bonanza #3 -114 $17.951 
Practical, ready-to-use circuits, devices, 
mechanisms, sources, tools, vision, 
grippers, navigation & more! 336 pgs. 

LI 

Gadgeteer's Geldedae #3 -129 $21.95 
Unique high -tech projects & 

find info. Robots. high voltage Tesia & 
Van de Graaff generators, Kirlian 

photos, lasers & much more! 400+ pgs. 

Mobile Robots Brains 8. Brawn Kit #3 -148 5489.00 
serious research robot platoon 
from MIT. Develop programs in C nr 
assembly. Includes 681-IC11 CPU 
memory, sensors, wheels, motors, 
chassis, software. Companion 
to Mobile Robots book (3 -098). 
NOTE. Indicate PC' or Mac irtterÌrr 

Adaptable Kits! 

Mobile Robots #3 -098 $39.95 
F'mrn \IIT. a complete guide to 
designing & building robots: 
hardware. ,otiware, sensors, 
motr.. suhxunptiun" software. 
;no+ r,2 'I ,,.,.,t for al! 

fe, aler Sensors for Mobile Robots #3 -145 $59.95 
Whoa! Everything about sensors: tactile. 

proximity, range. acoustic, laser, radar, 
microwave, path following, dead reckon- ,* ing. compasses. Bros. Fun & intelligent' 

507 Mechanical Movements #3 -173 $9.95 
iteprinted from 1893 - when steam was king! 
sere are 100's of cams, clutches, linkages, 
itches, ratchets & more! Don't reinvent 

the past - t 120 pg. High powered! 

The Robot Zoo #3 -149 $19.95 
A big, imaginative & fun book about 

animals that work like rob, io 
maybe they're robots that work 

nimals? 50 pages. For kids of all age, 

Isaac Asimov's Ultimate Robot CD -ROM $39.95 
Mac #3 -135 or Windows #3 -138 , . 

An incredible interactive collection 
of robot info, movie clips, demos & 
more. 100's of pictures, 50+ Asimov 
stories, animate on- screen robots. 
"Must have" resource all robot makers. 
BON/I5 121íg "Explorerk Guide" FREE! 

rolling the Work! With Your PC #3 -165 $35.00 
Co vert ordinary serial & parallel poi 
ot': -detecting, motor-spinning monster. 

nits AND software in BASIC. C and 
Pascal! 256 pages. with PC djk. 

Robotic 
Lawn Mower 

WeedEater` VIP 

Robotic Solar Mower 

#3 -224 $1,999.00 
\n astounding adi ante in rohni. 

& I.nsn maintenance. Sun power 
ed. whisper quirt. sate, emission free' Range limited by 
huried wire I s rundar''. H.uxllrs 1,15n m- (13.000 li't, up x 
2i d.rlx Frey. n It t >r Idler work or t build rr,hots't 

Video, Robotic Solar Mower #3 -223 54.95 
., ciu:.!, -IIni Ic,s robot in 

xration, bl ades setup, even a tune lapse sv ucnct' ut t 

Power Shovel /Dozer #3 -211 539.95 
An excellent full function robot b.: 

Wire controlled left, right, forward. 
reverse, plus scoop up & down. 
Kit has extra track & other useful 
parts. Two I) size NiCads INCLUDED! 

Elgctrk Piston Deluxe 5 -Pack #3- 137 $39.95 
Incredible mini cylinders lift 1 pound! Just 

10 cm long, shorten 23 mm with 
1V, 5A. Cycles up to 6 times/min. 

as five pistons, high current battery 
& full plans for 4 unique projects. 

Soler Car Kit #3 -217 $59.95 
Run in Ihr sun! High efficiency solar 
pane! 10:',V. 1200 mAh), special 
high tnr'pir motor N III' I,I,f_ 

atteries & Chargers 
diEarth Friendly - Wallet Friendly 
High quality nickel-cadmium vcmis replace 
hundreds of disposables! Save money! 
reduce o.a.R' her:,,,aIrr, Isü. n dirt,! 

AA, 1.25V, 650 mAh #3-269 $2.95 
C, 1.25V, 1400 mAh #3-270 53.95 ' D, 1.25V, 1400 mAh #3-271 $3.95 

9V, 1.2V, 100 mAh #3-272 $7.95 
ZSpecial 

Charger, Quad AA #3-277 $14.95¡-- - - 
t::.:._ 

'e 9V cell. Ideal tiri .:ii i us alwvc. L HO\'t'c-InrTtulr, , I I \ii,l,' w Charger, 8 Position #3-276 $29.95 
$ pairs r r o,I :\.\.\. .\-\. l.. t) on u to 
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tour 9Vs - in just 4 hours! 

lifK Some Book #3 -202 $39.95 7:7'2- 
Program PIC processors the easy way! 
Proven code to duplicate 30 BASIC 
functions - serial I /O, analog input, 
sound, 16 -hit math, more. Adaptable to 
other processors! 104 pgs, w /PC disk. t___ 
raer 

- 1 

24 hour Voice Order line - VISA MasterCard 

800 -314 -516 
Request our FREE Robot Store Catalog! 

To Order: 
Monde- cronies Send check, MO 

or credit card info. 
All orders odd 
S5.00P &H. 

Calif. orders also 
add sales tax. 

524 Son Anselmo Ave. #107 -100 
San Anselmo, CA 94960 
Questions: 415- 455 -9330 

Fax: 415- 455 -9333 
Email: info@rnondo.corn 

Web: www.RoboiStore. corn 

I International Orders Welcome! First Class P &H: S 12.00 

CIRCLE 255 ON FREE INFORMATION CARD 

Robot Movies 
We found all our favorites & more! 
VHS -NTSC format (all U.S. systems.) 
Ratings in parenthesis. 

Video Special Offers! 
uofftourtotal. 

Buy any IQ take $25 off roar total. 

(lassk Robot Films 

Metropolis - 1926 (nr) #3 -235 529.95 
Frankenstein Restored (nr) #3 -250 519.95 
Forbidden Planet 1956 (G) #3 -233 519.95 
Day the Earth Stood Still (nr) #3 -251 519.95 
2001: A Space Odyssey (G) #3 -144 519.95 
Silent Running (PG) #3 -243 519.95 

Comedy Robot Films 

Dark Star (G) #3 -231 519.95 
Sleeper (PG) #3 -244 $19.95 
Young Frankenstein (PG) #3 -252 $19.95 

Adventure Robot Films 

Batteries Not Included (PG) #3 -255 $19.95 
D.A.R.Y.1. (PG) #3 -258 $19.95 
Short Circuit (PG) #3 -241 $19.95 
Short Circuit II (PG) #3 -242 $19.95 
Runaway (PG -13) #3 -240 $19.95 

Action Robot Films 

Alien (R) #3 -226 519.95 
Aliens (R) #3 -227 519.95 
Alien Ill (R) #3 -228 519.95 
Blade Runner - Director's (ut (R) #3-256 519.95 
Battlestar Galattica (PG) #3 -229 $19.95 
Logan's Run (PG) #3 -234 $19.95 
RoboCop (R) #3 -237 $19.95 
RoboCop II (R) #3 -238 519.95 
RoboCop Ill (PG -13) #3 -239 $19.95 
Terminator (R) #3 -246 519.95 
Terminator Il (R) #3 -247 519.95 
THX -1138 (PG) #3 -268 $19.95 
Westworld (PG) #3 -248 519.95 

I 
The Star Wars Trilogy 

Star Wars (A New Hope) (PG) # 
Empire Strikes Back (PG) #3 -232 $19.95 
Return of the Jedi (PG) #3 -236 519.95 

Mondo Robot Video Library #3 -267 $499.00 
Get all 30 films & Save 18°á - Over 50 hours of movies!!! 

3-245 519.95 

k-41 

PICProto Demo Kit #3 -180 $34.95 
r )ist'oyer PIC computer power. Quick 

`ICI' & easy kit makes a variable speed 
1! metronome. PC board. speaker, 

parts & programmed PIC 16C54! 

Muscle Wires Project Book 8 
Deluxe Kit #3 -168 $59.95 
Create direct linear action with 
Muscle Wires.' The_y_osntrrct"úp 
tt) .5°lw hers púwered! Forli. " ilactrhÿr anythingywecling strong 
all- electric mctiofi. 128 page book, full plans for 
BO RA$ -i motorless walking robot & 14 others. One 
meter each 50. 100 & 150 µni dia Muscle Wires. Go! 
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CircuitMaker 
The Complete, Low Cost, Circuit Design System 

Professional Schematic Layout 
CircuitMaker's schematic capabilities are unmatched and include many ad- 

vanced editing features not found in similar programs. These powerful fea- 

tures minimize the time and task associated with drawing a schematic and 

insure a professional looking final product. Printout and export options are 

numerous and results are of the highest quality. But that's what people have 

come to expect from CircuitMaker. 

'%t l I U 1J I 1=::1 l'_J_1J' 
tu/111,0rv.zin10m.611 ._ 

17 71 74 Cue 

r.o" n :: 72. .nivM.N 

Total Customer 
Satisfaction 

At MicroCode Engineering we are commit- 
ted to total customer satisfaction. When 

you purchase CircuitMaker you have the 

confidence of knowing that a trained staff 
of professionals is available to serve you 

after the sale. Our free unlimited customer 

service is second to none! Whether you 
have general or technical questions they 

will be answered promptly by a knowledge- 

able representative. 

FREE 
Functional Demo 

A free functional demo is available on the 

Internet (http: / /www.microcode.com), on 

CompuServe (GO MICROCODE) and on 

America Online (keyword search; 
CircuitMaker). A demo can be purchased 

directly from MicroCode Eng. for $10. 

Analog, Digital 
and Mixed -Mode 

Simulation 
CircuitMaker's SPICE3 based 

analog simulation is fast and 

accurate. SPICE sub circuits for 

all base level digital devices 

provides advanced mixed - 
mode simulation capability. 
Digital simulation is live and 

highly interactive. This power- 

ful simulation trio is tightly in- 

tegrated into one package and 

will confirm your circuit de- 

signs with accuracy and ease. 

Comprehensive 
Device Library 

Version 3 features a state- of -the- 

art device browser which greatly 

simplifies the task of organizing 
and selecting devices. With its 
newly expanded device library, 
CircuitMaker now ships with more 

devices (at no additional cost) than 

any competing product. If you 
need a device that isn't provided, 

CircuitMaker provides industry 
standard SPICE import and a pow- 
erful Macro capability to enable 

you to create new devices. 
CircuitMaker provides you with 
the tools to get the job done right 

h 

ppjwe 

.3/421 

si °scxe° anW 
41, 

F 

p¢F 

ancesyn. l 7 ati 
CircuitMaker YES YES YES YES YES YES `299 
Electronics Workbench YES NO YES NO NO NO 5299 
Elmnmic, wnlxhnch 

F.nßineer'. Prick 
YES NO YES YES YES YES $599 

"CircultMaker Shorts The Competition Out, 
With An Unbeatatyle Bottom -line" 

Printed Circuit 
Board Netiist 

Output 
The PCB output capability helps 

you complete the design cycle, by 

generating a netlist that can be 

imported into any compatible PCB 

program. This is not a costly "add - 

on" product. It comes standard 
with every copy of CircuitMaker. 

PCB Program 
MicroCode Engineering also of- 
fers a CircuitMaker compatible, 
professional level, PCB layout and 

autorouting program for just $299. 

Used in conjunction with 
CircuitMaker, Autotrax completes 

a powerful end -to -end circuit de- 

sign system. Call for details. 

UTOTRw>' I.6 

Block 
Current 
Delete 
Edit file 
arid 
Highlight 
Information 
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Library 
N 
NaSt List 
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On-Delete 
Zoom 
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ErCode 
ngineering 

573 W. I R3() N. Suite 4 
rent. UT 84057 USA 
Phone (R0 I) 226 -1170 

FAX 1 801) 226 -6532 

To order or request 
additional information 

call 800 -419 -4242 
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MONITORS 

Non -Enclosed TTL 
Comes with pew. I 2V (0 1.4 Amp input Honzontol Frequency 15Khz. Ability to do 40 and 80 column. 

5 inch Amber $35.00 
7 inch Amber $39.00 
9 inch Amber or Green $29.95 

5" COLOR MONITOR $49 00 

Flot Faceplole 320 x 200 Dot Resolution CGA & Hercules Compat ible 

12 VDC Operation 15.75101z Honz. Freq. 60 Hz Vert. Sync. Freq. 

Open Frame Construction Standard Interface Connector 

Degaussing Coil included M/r. Samson 

CHARGE COUPLED DEVICES 

"The Spy 
) In The Sky" S29: °Ó 

Sony CCD Imager - designed for black and white composite 
video cameras. Picture elements: 384 (H) x 491 (V) 
Chip size 10.7 (H) x 9.3 (V) mm' Unit cell size 23.0 (H) x 13.4 (V) um'. 
Ceramic 24 pin DIP package Mfr: Sony, Part# 016AL 

4096 element CCD $29.00 LINEAR TYPE 
1024 element CCD $15.00 
2048 element CCD $15.00 1728 element CCD $15.00 

MATRIX TYPE 

HACKER CORNER r 
CELL SITE TRANSCEIVER $99.00 

73 WATT SWITCHING $15.00 or 2 0 $25.00,12) 4 pin power connectors attached 
115/230 Volt, Dim: 8.5" L x 4.5" W x 2" H Output: +5V @ 2.9.75 

A,+ 12V00- 1.5A,- 5V00- 0.4A,- 12V00 -0.5A 
6a WATT SWITCHING $12.00 or 2 for $20.00, 115/230 Volt, 

Dim: 5.5" L x 3.2" W x 1.7"1-i Output: 5V 0 4 A, 12V ®4A 

A TIMELINE INC.'J "' Over 9 years and 24,000 customers and still growing 

L LIQUID CRYSTAL DISPLAYS 

160 x 128 dot LCD 
with built -in controller (í'6963C) 

00 or 2 for 20 character x 16 line $79 $149°" 
Mfr.: Toshiba TLX- 1013 -EO. 

Unit is EL back -lit. Dint: S'he "L x 4' /e "H. 
The built -in controller allows you to do text and graphics. 

240x64 dot LCD with built -in controller. $79.00 
Mfr: AND 40215T-E0. Unit is EL back -lit. or 2 for $149 

Alphanumeric -parallel interface 
16x1 3 tor $25.00 20x2 $12.00 40x1 $10.00 
16x1 (p. char.)....$12.00 20x4 $25.00 40x2 2 for $25.00 
16x2 $8.00 24x2 $12.00 40x4 $25.00 
16x2 (p. char.)....$12.00 32x4 $15.00 4x2 $5.00 
16x4 $15.00 
5V power required Built -in C -MOS LCD driver 8 controller Easy "microprocessor 
interface 98 ASCII character generator Certain modules are backlit. call for more info. 

Graphics and alphanumeric -serial interface 
site 11d1!í price size ttlk, D94.e 640x480 backlit Epson $50.00 480x128 Hitachi $15.00 
640x400 (backlit) Panasonic $35.00 256x128 Epson $20.00 
640x200 Toshiba $19.00 240x128 (backlit) Optrex $20.00 
480x128 (backlit) ALPS $15.00 160x128 Optrex $15.00 

LEISER PRODUCTS 

HeNe Laser Head (I0Mw max. nutpul) TEMOO, 15.5" lung MEG. NEC $99." 
Laser Power Supply (for HeNe tube) $89.11 
LASER SCANNER ASSEMBLY $29.11 

Assembly intended For a laser ponter Includes law diode, polygon motor 16 sided) and mix. optics and ones. 

LASER DIODE (5mW) with collimator $20'm 
VISIBLE LASER DIODE: 5mw at 670nm $1501 

index guided. Threshold current 40 ma typical. 

NETWORK 

IRMA BOARD 8 bit $99."" 
Links 3270 mainframe systems to IBM PC 

Proteon ProNet -4 Model p1347 Token Ring Board $79.00 
16 bit 4 Mbps IEEE 802.2 and 802.5 compatible twisted pair 
interoperable with IBM Token Ring network 

Pos Fit BAR CODE 

MAGNETIC CARD READER $25.02 
Includes: 20 character dot matrix display with full alpha- numeric capability keypanel 
WA full alpha -numeric entry separate 7.5 VDC /0.5 Amp power supply standard 
telephone interface extension cord lithium battery and flat -corm speaker. 

HP bar code wand (HBCS 2300) $35.00 

POWER SUPPLIES 

MISCELLANEOUS 

ADAPTEC 4070A (RLL) OR 4000A (MFM) 
SCSI Controller, your choice $25.00 

IBM 370 option XT and AT emulation boards $50.00 

These Transceivers were designed for operation in an AMPS (Advanced Mobile Phone Service) cell site The 
20 MHz bandwidth of the transceiver allows a to operate on all 666 channels allocated. The Irensnut 
channels are B70 030. 889.980 MHz with the receive channels 45 HM, below those frequencies. A digital 
synthesizer is utilized to generate the selected frequency Each unit contains two independent receivers to 
demodulate voice and data with a Receive Signal Strength Indicator (RSSI) circuit to select the one with the 
best signal strength. The transmitter provides a 1.5 welt modulated signal to drive an external power 
amplifier channel selection is accomplished with a 10 bit binary input via a connector on the back panel 
Other Interface requirements for operation are 26 VDC (unregulated) and an 113 990 MHz reference 
frequency for the digital synthesizer. The uses contain independent boards tor receivers, exciter. synthesizer, 
tunable front end, and interface assembly (which includes power supplies and voltage -controlled oscillator). 
Service manual. schematics and circuit descnplions included. 

Encased Black f3 White Composite CCD Camera with Adapter 
IR viewing to1000nm7'A Lx2'A WxIY.H 
Comes complete with CCD camera, mounting nut on bottom ul cacmg, 
I2VDC power supply. Excellent low light capability, standard RCA NTSC video out. 
Great for: entryway security /remote monitoring, 
video conferencing/desktop video conferencing 
This miniature camera is perfect (irr multimedia computer applications as well as security and 
surveillance. NTSC output allows use with all popular video digitizing boards for Apple 
Macintosh and Microsoft video for Windows. Connects directly to any composite monitor or 
VCR with "video" input. Its razor -sharp wide -angle lens focuses from two inches to infinity and 
its state -of -the -an CCD technology accurately captures 16 level grayscale images for Quick 
Time movies and still pictures. Recants at 311 frames per second and 260 lines resolution with 
excellent low light capability. Uses I2VDC (adapter supplied) and standard RCA cable. 

$89.00 

2 for $159.00 

Portable Mtn 1115IIu1- HILL all 
Flip up LCD display (9 -16 VDC) Can communicate with any 
computer having RS 232 pat Can communicate with another 
Microterminal Use by itself as electronic notebook 
Onboard microprocessor, data RAM (32K) and Video 
RAM (64K) Complex built in diagnostics and set up 
capabilities. Original intention for POS applications. 
display size 40x16 (256 x 128 pixels.) Dimensions: 6.3" W, 
I I "L, 2"H. (With LCD up height is 7.1 ") 

$99 
or 2 for $149.m 

BAREBONES 286 -12 COMPUTER $49.00 (2 FOR $79.00) 
Slimline desktop case, 100 watt supply, math co- processor support. On board IDE, 8 Floppy 
controllers. 2 COM ports and 1 parallel port with software setup. Supports up to 8 Megs 
using standard 30 PIN SIMMs. Internal room for 11) 3 1/2 inch IDE hard drive and 121 3 
1/2 inch floppies. Four 16 BIT ISA slots, accepts Full length AT size cards. Keyboard can be 
set to no test at boot. Cose size is 15.5W x 16'0 a 4"H. 
(Motherboard can be purchased separably: $29.00 or 2 for $49.00) 

23605 Telo Ave., Torrance, CA 90505 
Order desk only: USA: (800) 872 -8878 CA: (800) 223 -9977 

L.A. & Technical Info: (310) 784 -5488 Fax: (310) 784 -7590 
OEM INQUIRIES WELCOME 

Minimum Order: $20.00. Minimum shipping and handling charge $5.00. We accept cashiers 
checks, MC or VISA. No personal checks or COD's. CA residents add 8.25% sales tax. We are 
not responsible for typographical errors. All merchandise subject M prior sale. Phone orders 
welcome. Foreign orders require special handling. Prices subject to change without notice. 20% 
restocking fee for returned orders. 
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CHASE SCIENTIFIC COMPANY 
INNOVATORS IN VIRTUAL INSTRUMENTS WINTER 1995 -96, CATALOG NO. 3 

Our NEW 500 Megasample /sec PC -Based Digital 
Storage Oscilloscope offers wider bandwidths (>200 

MHz), better triggering (10 levels of intelligent 
programmability), and MORE MEMORY than any 
other scope board (up to 8 MEG /ch). - See pg. 3. 

Output tt 
rî Frequency 

C Amplitude 

r Gtfset 

Waveform 

F Squarewave 

r Sinewave 

Output 82 

C TTL Output 

;Tri -S 

SGSOA 50MHz SIGNAL GENERATOR 

50,000,000.000 Hz 

10.000 Vpp 

0.000 Volts 

Termination 

F Untermiated load 

C 50 ohm terminated 

Output 13 

IX Tri -State 

ernier Range 

Output 

r. Disabled 

C Enabled 

Software Trigger Output 

Láve Help 

Serial #171 

Starting at $239, this 
5.5 digit Parallel Port 

Voltmeter is more 
powerful than others 

costing 10x. For slightly 
more you get 48 input 

channels, perfect for 
those thermocou 

projec 
- See page 

Elie Edit Ç,hannel Rigger Acquisition Measure Setup Options Help 

I ill .. 

crus 

This low cost synthesized Sine and Square wave 
generator produces signals from OV to 10Vpp 
over a frequency range of 0.01 Hz to 50 MHz. Be 
sure to use our fax -on- demand for specifications 
that are not in this catalog. - See page 7. _/ 

II1Vt.1 61ulGphrr.., 
I ilr Fdk Display 8ecord Quut çotrvert r 

O , bqQ 1 °o® ,.,e 60 bb (/, ao 
Chmrwcr 

... . G V' 

ad¼\ores 
- ----- re 

NEW 400 Ms /s PC -BASED 
Arbitrary Waveform Generator 

Targeted for 2nd Qtr. 1996 

With a 100MHz bandwidth, this is one 
of the fastest and finest Arbitrary 
Waveform Generators around. If you 

can't simulate your waveforms with this 
product, it probably can't be done. 

Of course at $995, there isn't much 
competition. Why is it so cheap you 
ask? The answer isn't hard to figure 
out. We're not charging you for power 
supplies, cases, knobs, microprocessors, 
monitors, and Fortune 500 overhead. 

FOR PHONE IN ORDERS ONLY CALL 1 -800- 866 -7899 
We Honor Mastercard, VISA. Money Orders, Personal/Company Checks. and COD 

FOR COMPLETE SPECS Call our Fax -Back Service at 408 -464 -2584. 
TO DOWNLOAD DEMO Software call our BBS at 408 -475 -6654. 

FOR Technical Questions call 408 -464 -25M fax 408 -479 -8572, or send Email to ChaseSci @aol.com, or 
74634.1211 @compuserve.com, or Write to Chase Scientific. 7960 -8 Soquel Drive. Suite 191, Aptos. CA 95003 

Vz, 
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CONTENTS 

8 Input 5.5 Digit Voltmeter 
Works Via Parallel Port 

3 High Performance 500 Ms/s, 
200MHz PC Oscilloscope 

4 Low Cost 20 - 60 MHz 
PC -Based Oscilloscopes 

5 PC -based 400 MHz Arbitrary 
Waveform Generator 

6 PC -Based Logic Analyzer 

7 Low Cost 50 MHz PC -Based 
Signal Generator 

8 Desktop Temperature Chamber 
works via Serial Port 

9 PC -Based Power Supplies 

10 SuperProbesn° (8 -18 input 
word/pattern recognizers) 

11 Complete Fax -on -Demand 
System for PC (we use it !) 

12 The ULTIMATE Windows 
Calculator (57+ different 
calculators in one) 
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Tube Et General Purpose Projects 
0-11 

HIGH 
OUALITY 
CHASSIS 
FOR NEW 

TUBE 
PROJECTS! 

LC SERIES 
FIELD REMOVABLE TOP AND BOTTOM 0.080' ANODIZED 
ALUMINUM PANELS. FRONT 8 REAR PANELS 0.063 
GOLD ANODIZED ALUMINUM; OTHER PARTS BLACK 
ANODIZED. VENTED CAGES 8 OAK ENDS AVAILABLE. 

MOLL W1314 
Series 

LE-2 150 100x 50 50.00 5250 
LC-3 200 100 50 56.00 5750 
LC-4 300 100 50 60.00 6250 
LC- 150 1503. 75 5000 54.00 
LC-6 200 150.75 56.00 5900 
LC-7 300 150 76 80.00 84.00 
LC- 400 150 15 8500 6600 
LC-9 200 200 0 75 80.00 6400 
LC-10 250 200 x 75 85.00 69.00 
LC-11 300 200 75 7000 74.00 
LC-12 425 200 n 7500 79.00 
LC-13 250 250x 100 70.00 78.60 
LC-14 300 250 100 7500 81.80 
LC-16 350 200 100 90.00 66.00 
L-16 425 250 x 100 I 

ALL HARDWARE SMPPLIED 

GREAT LITTLE BOXES 
FOR LOW COST 
CONSTRUCTION 
DESIGNED TO GET 4, 
THE JOB DONE 
WITHOUT THE 
FRILLS, 

D 

MINI 
PROJECT BOX 
ALTHOUGH NOT DESIGNED FOR TUBE 
CONSTRUCTION. THESE ARE VERY 
USEFUL IN LAOS. DESIGNED WITH SIX 
0.040' FLAT RAW ALUMINUM PANELS 
AND MICRO EXTRUSION. 

SEARE ÚSEO 
Bv5 

Có NDRjRSt 

ON OSTI 
tÑ 

NEW 

Metal Cabinets 
EB 

MOM. v352 12.00IÌ00 
MC-2A 8x3x2 14.00 16.00 
MC-3A 8x3x2 16.00 1800 
MC-4A 45x3 1400 15.00 
MC-SA 85x3 18.00 18.00 
MCaA 8x5x3 18.00 23.00 
MC-74 4 x 7.4 18.00 18.00 
MC-8A 807x4 1800 20.00 
MC-9A 9 x 7 x 4 2000 22.00 
MC-10A 6.5a 7 1.75 32.00 3450 

1MC-11A 5.5 a10 1.75 34.00 38.50 
1MC-12A 8.5 x 14 01.75 36.00 38.50 
1MC-13A 8.5. 7 3.5 33.50 38.00 
151C-14A 8.5 10 3.5 35.50 38.00 
.MC-I6A 8.5 x 14 x 3.5 37.50 4000 
.MC-16A 17 x 7 1.75 34.50 38.00 
11C-17A 17 10 x 1.75 36.75 4025 
MC.11tA 1711411.75 4275 4825 
1IC-19A 17x7135 3815 4025 
110.20A 17 10 15 39.25 42.75 
1MC-21A 17 14 3.5 45.25 48.75 
ExTRxPNR RONTREARPANELS 5.00 7.50 

Mini Project Boxes 9 150 PRICE 
A 

MPS-1 1x21 195 225 
M PB-2 4 x 1 2.40 2.75 
MPB-3 1x8x1 2 85 325 
MPs- 1.5x2x1.5 205 2.25 
MPS-5 1.5x41.5 255 2.85 
MPs-5 1.5x8x1.5 300 380 
511.e-7 1.5 2 3 225 2.55 
MPS-8 1.5x43 2.75 115 
MPB- 1.5603 4.00 4.50 
MPB-10 1.5025 250 3.00 
MPS-1 1 1.5x4S 2.95 3.55 
MPB-12 4.25 5.05 
MPS-13 2x202 2.20 2.80 
MPS-14 2x4 x2 2.65 3.15 
MP9-15 2x8x2 4.40 5.00 
MPS-15 3 x B 2 8.85 7.35 
MPB-17 3x2x3 295 2.95 
MPB-18 3x403 220 3.50 
MP15.1B 308x3 4.20 100 
MPB-20 3 .8 3 4.85 5A5 
MPB-21 4 6x 3 455 5.15 
MP&23 4 10 3 4.75 5.45 

M7611 éK1I0i3 81Ó 8.13 

PANELS 
PERFORATED 

AVARABLÉL 

SEScO 
Ó ALSO 

STOCKS 
KS qLL 

K/ryps 
SEFVp VR INCLUDING 
CONNECTORS, 

RACKEM 'X' STACKEM 
Table Top Racks 

MODEL .221.11 PI PARICE E 

-Ix B 7500 
m 

Mg 
%LFÓH BLmAGK ÓP iG OR: 00 

P CTURED 
WITH OPTIONAL 
RE I RACK EARS 

Rack ChassisB 
34.00 4400 
38.50 4850 
3815 50.00 
4275 56.00 
4575 58.00 
48.75 00 
38.50 48.50 
38.75 5Ú.n 
4125 53.00 
45.25 58.25 
4525 80.50 
5125 6250 
4500 5550 
48.50 6075 
5100 63.00 
54.00 85.25 
57.00 7050 
80.00 72.50 

1MëL 195Ht)5 
1107 19x7x1.75 
M110 19x1001)5 
RU12 1912x1.75 

186115 19x15x1.75 
IW17 19x17.1.75 

2R06 19x5x3.5 
RU7 19x7x3.5 

2RU10 19010x3.5 
RU12 19x12x35 
RU15 19015x35 

2RÚ17 19x17x35 
6U5 190505.25 

3607 19x7x525 
36010 19 10x 5.25 

RU12 19x12x5.25 
R916 19 x 15 x 5.25 

36917 19x17x5.25 
rR.PPNRFRaNTREA9PA1A1E 7.50 9.00 

PARTE El TYPE 
P,MRI 

Po A1.1 00k SUN 2.75 30 
APOT -2 1004 S LOG 2.75 300 
APOT-3 1004 DLIN 5.50 6.00 
APOT-4 100k D LOG 5.50 600 
APOT -6 706 S LIN 275 300 
APOYa 4706 3 LOG 2.75 300 
APoT -] IA SLIN 275 300 
AP8T4 IM SLOG 2.75 300 

APoGT 
B 

IM 
D 

OG .550 
600 
600 

APm -11i D AOG 850 700 

MMNTPq HOLES I0b'I 
MRATSÓBÌ2U D wCA 

Ñ 

r WÌói óe.PP iD 

.R] TYPE 

P 

PART 
7 PINS 2.10 

TS-2 7 PIN P 190 2.10 
T33 SPINS 
TS-4 9 PIN P 

1.90 210 
90 210 

TSÁ B PÌÑ OOCCT2I P 3550 1.70 

AU. BOXES ARE SHIPPED FLAT EP s." MN1OSA 05701.9 FOR MORE INFO REQUEST 
FOR EASY FABRICATION 9 50 *6lFx CI 665 CATALOG TB -1 

UNLESS OTHERWISE NOTED BOXES HAVE FLAT 
PANELS CONSTRUCTED OF 0063- ANODIZED 
ALUMINUM ¡SIDES ARE 0 125- FRONT ANO REAR WRITE OR FAX FOR OTHER CATALOGS: 
PANELS ARE CLEAR BALANCE OF BOX IS BLACK. AUDIO SOLUTIONS, CONSTRUCTOR'S HARDWARE, BLACK OR GOLD 

00FROM 
6 REAR AVAILABLE FOR AN AUDIO SIPS and AUDIO TRANSFORMERS 

Audio Transformers 
for Tube Construction 

Inputs - Llne/Mic 
WON Pp s CAW MBE Pi410E 

AT -1 150 60k S Ñ SIC INPUT 4Ó55pp 4250 

At3 1úk t8Ó0 
A 

oNEÓUIPUT 46.158.550 

Tube Outputs 
oao1'2 85ki 48 e g9g 

il-.3:2:27,13:88 
W 

n 2 18000 0 
OTJ 1k 0 8.16 a 24.00 

UL 1AA 
if 

DEVON 

OU1P5IT 
TRANSFORMERS 06004(0 Fog SIMPLE 

RESPONSE=615µkñx 

Power Sulr 
MESI WCDlnwÿ OmLI '"1015 
PT-1 125V/ BV1 B PRE 9.00 1100 

PT-2 

32p25r5p3pM p ygA 

6VY B 
AMSWP 

16.00 24.00 

PT-3 
]EmA 2A 

62VAY B M0N20.0025.00 

PTa 4 S. l 6:2AA1' 6 24.00 30.00 

',,9x eri 
CASE STYLE A 

O 

MOUNTING HOLES 

CASE STYLE B 

CUM 

t SESCOM, INC. 
2100 WARD DRIVE 

8901155 U.S.A. 
N, NV tatto mum ttt ORDER TODAY 

ALL PRICES INCLUDE WORLDWIDE SHIPPING! 
A IS USA, CANADA 6 MEXICO. B IS REST OF WORLD 

HOURS 
Monday thru Friday 
8 am 'til 4 pm (PST) 

ORDERS (800) 634 -3457 FAX (800) 551 -2749 
OFFICE (702) 565 -3400 FAX (702) 565 -4828 

TECH LINE (702) 565 -3993 M -Th 8 am to 4 pm (PST) 
SESCOM, INC. is not responsible for inadvertent typographical errors. 

Prices and specifications are subject to change without notice. 
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CABLE TV DESCRAMBLER KITS 
Universal -New Product 
This Product includes all the Parts, 
PC Board, Complete Schematic 
with Functional Guide. Generates 
Sync for most Video Applications. 

$79.95 

Tri -Mode Descrambler 
This product includes all the parts 
PC Board and AC Adaptor. 
NO Enclosure included. 

$59.95 

SB -3 Descrambler 
This Product includes all 

the Parts, PC Board and 
AC Adaptor. Enclosure 
is not included. 

$44.95 

Call Toll Free 1- 800 -886 -8699 
M & G Electronics, P.O. Box 3310, No. Attleboro Mass. 02761 

Anyone implying theft of Cable service will be denied assistance. 

VISA 

NO MASSACHUSETTS SALES! 

Robot Explorer Newsletter 
Nano -ants, flying robots, Martian explorers. 
Explore an entire universe of exciting robots. 
8 information- packed issues for only $14.95. 
Call now! MasterCard /Visa Accepted. 

1-(800) GO-ROBOT or 1-(800)467-6268 

INTERFACE TO YOUR PC KEYBOARD INPUT I 

Our KE -18 Keyboard Encoder 
converts Contact Closures into 
PC compatible keyboard signals. 

Replaces your PC's keyboard 
or works in addition to it. 

Scan 9x9 motrix or 18 inputs 
PC %T, AT, P52 & 

Hogstrom Electronics 

Compact 2.5- o 3.0' Size 
2 Green Blvd. Lantern 
Endicott, ott, NY 13760 

Only $59.95 & $4 S &H (607) 786 -7523 

CRYSTAL C O N T R O L L E D 

S U R V E I L L A N C E 
VHF & UHF PROFESSIONAL ALLY 

ASSEMBLED TRANSMITTER 

Cou ntersurveillance. Also Tunable 70 to 305 MHz Kits. We 
Design A Manufacture Our Equipment. Custom Design. 

FOR CATALOG SEND 52.00 TO: 
SHEFFIELD ELECTRONICS CO., P.O. Box 377940-C 

Chicago. IL 60637-7940. Tel. (312) 324 -2196 
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ELECTRONIC RAINBOW =) 

RINBOUIP' 
FM STEREO 

TRANSMITTER 
Own your own FM radio sta- 

tion. Any stereo signal you 
plug into the FMST -100 will 

be transmitted to any FM 

radio tuneable from 76 to 
108MHz FM. Transmit a wireless link through an 

auditorium, from your car to your camper, listen to 
your CD's while mowing the lawn, Play music on one 

channel sing on the other. Clarity is excellent, aprox. 
40dB stereo separation. Length of antenna deter- 
mines the distance of transmission. Complete with 
stereo input level controls 8 crystal for stereo separa- 

tion. 9v battery operation. SIZE: 1.5' x 2.5' x 3 

FMST -100 la $29.95 / Cabinet $8.95 

'? 

PHONE 
TRANSMITTER 

Small but mighty,it fits 
anywhere. Phone line 
powered, never needs 
batteries. Transmits both 
sides of a phone conver- 

sation loud and clear, wireless, to any FM 
radio at great distances. Variable tunes from 
70MHz to 130MHz FM. You can also use it as 
a speaker phone. SIZE:1.25" x .6'. 

TEL -B1 KIT $12.95 BUILT $29.95 

SUPER SNOOPER 

BIG EAR 
Listen through walls 
hear conversations 
across the room. Add 
a parabolic reflector 
and hear blocks away. 

The BIG EAR can be hidden about any- 
where. Makes an ultra sensitive inter- 
corn. Can be used as a 1.5W AMP. We 
supply a mini -electret mike in the kit. 
Power requirement 6 to12v DC SIZE:1.75" 
x 1" 

AA -1 KIT $10.95 BUILT $29.95 

WIRELESS FM 

MICROPHONE 
Small but mighty this lit- 

tle jewel will out perform 

most units many times 
its price. It really 
stomps out a signal. 

The WM -1 kit is a buffered wireless mike that 
operates from 80MHz to 120MHz FM, the fre- 

quency of any broadcast FM radio. Includes a 

mini -electret mike. 6 to 12v DC. SIZE: 1.25' x 1' 

WM -1 KIT $14.95 

The 10GHz 
Transmitter 

is back... 

"ZAPPER II" 
With it's new and improved design it will not only test your 

radar detector... BUT it's tuned to the amateur radio band . 

While your out on American highways personally test yours 
and your fellow travelers radar detectors. 

The TAPPER ll" is a 10.450 GHz to 10.550 CW oscillator. It has 
a code key jack installed for those who want to send Morse code. 

STROBE 
LIGHT 

Do you need an 
attention getter, o warning Ilght,or 
flashing light for 
model airplanes? 

Then this kit is for you. Use it as an emer- 
gency light for your auto, radio tower, even 
use it on your bicycle. Has a variable flash 
rate. Power requirement 6 or 12v DC . 

Size 3.5 "x1.9' 

ST -1 KIT $9.95 

MICRO -LIGHT 
Visible Over 1 Mile. 
This is truly an indestructible 
flash light. 

Comes in red or yellow 
light. 
Bulb will not 
burn out. 
Uses a5 
year shelf 
life lithium 
battery. 
Case 
made of 
tough 
ABS. 

SHOWN 
ACTUAL 

SIZE 

MLR (red light) 

MLY (yellow light) CHOICE $9.95 

TV NOTCH _ , FILTERS 
FOR CHANNELS 
2 thru 22 
ONLY 

DC VOLTAGE 
MONITOR 

If battery status is 
important, you 
need this kit. This 
kit uses 7 LEDs to 
monitor 12v DC in 

1v, 1/2v, or 1/4v steps. Monitor 8v or 
5v in 1/4v steps. Great for boats, 
motor homes, model planes or race 
car ni -cads. All parts and instructions 
are included. SIZE: 1.3" x 2.7 ". 
VM -1 KIT $7.95 

Our TV filters 
eliminate unwanted TV 

channels or interference that 
afters both sound and video with a 

beep beep beep. Works on cable 
channels 2 thru 22) only 

NOTE: AO TV Fitter Kits are sold for educational purposes only You must obtain permission 
from your local cable company before using these fitters on your cable system. 

DF-222 KIT $14.95 
This Manual contains schematics, parts 
lists & P.C. board layouts for many of 
the Rainbow Kits. Use your own parts to 
construct our kits. 

KIT BOOK 
$1 4.955 $9.95 with the purchase 

of any kit. 

Please add sufficient postage First lb $5.00 Canada $7.00 
Additional LB. Add $1.00 US FUNDS ONLY 

We will accept telephone orders for Visa or Mastercard 

MasterCard To Order Call 
317- 291 -7262 

6254 LaPas Trail Indianapolis, IN 46268 
FAX 317 -291 -7269 5K 

4.0 mW 
Laser Diode 

Great for making a 

gun sight, use as a 
transit, makes a 
super experi- 
menters project. 

The beam is visible with a wavelength of 
670 nm. Size of beam is 6mm at 5 

meters. Power requirement 3 volts DC at 
85mA. Size: 10.5mm x 18.5mm 

LDM -5 New Low Price $59.95 

VOICE 
ACTIVATED 

SWITCH 
This VOX circuit can 
be used to operate a 

tape recorder, ham 
radio, CB radio, or 

turn on an alarm. The VOX -1 kit has 
100MA of output that operates a relay, 
light, motor, ? What could you do with a 

sound activated switch ?Power require- 
ment 7.5 TO 18vDC. SIZE: .1.5- x 1.3' 

VOX -1 KIT $6.95 

WIDE BAND 
PREAMP 

The ideal preamp 
for scanners, hand 
held radios, fre- 
quency counters. 
Amplifies low level 

(weak) signals. If the signal is extremely 
low 2 amps can be used in series. 1MHz 
to 2.5GHz @ 2.8dB NF. 1dB compres- 
sion = +0 dBm. Gain: 1MHz =20dB to 
2.5GHz =6dB. Power requirement 12v DC 

6Ma. SIZE: 1.2" x .8" 

WBA-6 KIT $19.95 

CIRCLE 242 ON FREE INFORMATION CARD 
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/EParts xvress- 
201 PanaVise Jr. 
This mini vise is a 
invaluable bench top 
companion for the home 
hobbyist. PV Jr. uses the 
famous PanaVise design x 
that turns, tilts, and 
rotates for a full range of 
movement. Ideal for soldering, 
gluing, and general work. Features 
jaws that open to 2 -7/8", both 
vertical and horizontal grooves to 
hold work, and a fine adjustment 
knob. Net weight: 1 lb. 4 ozs. 
#EN- 365 -300 $19.95EACH 

Cellular Phone Battery For Motorola 
6V, 700 mAH replacement battery 
for Motorola flip phones. Dark 
grey color. 

#EN- 140 -860 

Drive Belt Kit 
We've selected 18 
of our most popular 
VCR, cassette and 
turntable belts to 
include in this kit. 87 belts total, five 
each of 17 square belts from 2.3" to 
13.2" for VCRs and cassettes, and 2 
each of the 23.6" turntable belt. 
Have the belt you need in stock 
when you need it. A $50.00 value. 
Net weight: 1/4 lb. 
#EN -400 -910 $29.95KIT 

Flip Phone Saver /Charger 
Plug -in saver /charger for 
Motorola flip phones. 
Lifetime manufacturer 
warranty. tsam 

$23.50(1 $21.25(6 #EN- 141 -400 $19.95().5) $16.95(6-uP) 

Goldstar 20MHz Oscilloscope 
The 0S9020A combines both high quality and 
low cost, making it ideal for educational, 
industrial, and hobbyist applications. Features 
include: DC -20MHz analog bandwidth 6" high GoldStar 
luminance CRT Dual channel, dual trace *Max sweep time of 20nS /div 
Trigger level control Separate circuit for TV sync *Variable hold -off 
function. 
SPECIFICATIONS: Vertical: Deflection factor: 5mV /div to 5V /div in 10 calibrated 
steps. Rise time: 17.5nS or less. Max input voltage: 250V (DC /peak AC). Modes: 
CI-11, CH2, ADD, DUAL. 
Horizontal: Sweep time: 0.2uS/div to 0.2S/div in 19 calibrated steps. Modes: X1, 
X10, X.Y. 
Trigger: Modes: Auto, Norm, TV -V, TV -H. Source: CH1, CH2, LINE, EXT. 
GENERAL: Dimensions: 12 -1/2'W x 5 -1/2'H x 16.3/4 "D. Net weight: 
16 -1/2 lbs. Acceleration potential: 2KV. Power requirements: 100V/120V/220V/240V, 
50/60 Hz. Comes complete with power cord, (2) 10:1 probes, and manual. 

#EN- 394 -100 $385.00EACH 

Computer Monitor Testers eatltlatramect 

These compact devices can quickly and easily troubleshoot, test, 
and align computer monitors, without the need for a separate 
computer. The #390 -705 is used to test EGA, VGA, SVGA, 
VGA -8514A and VESA monitors. The #390 -700 is used to test 
MDA, CGA, EGA, VGA, SVGA, and VGA -8514A monitors. 
Generates the following video test patterns: color bars, cross 
hatch, dots, color raster (white, red, green, blue), and windows. 
Two video connectors are provided: a digital/TTL 9 pin and an analog 15 pin. 
The testers may be powered by either a 9V battery or an external AC adaptor 
(not included). Dimensions: 1 -1/2" x 3 -5/16" x 5 -5/8'. Net weight: 3/4 lb. 

#EN- 390 -700 (Standard Monitor Tester) $149.00 
EACH 

#EN- 390 -705 (Monitor Tester w/High Res. VESA) $149.00,CH 

6 -1/2" Two Way System 
This is our most popular in -wall. The 6 -1/2" 
polypropylene woofer and 1" textile dome tweeter 
were specially designed with home theater in mind. 3 
piece design make Installation in new or existing walls 
a snap. Textured ABS frame and steel mesh gnll are 
spray paintable to match (or blend into) any decor. 
System comes with speaker assembly, removable 
metal grill, heavy steel backer plates, screws and hardware, hole cut -out 
template, paint mask, and detailed installation instructions. 
Specifications: *6 -1/2' polypropylene cone woofer with poly foam surround. Si" textile 
dome tweeter /midrange. *8 ohm impedance. 53 component L/C crossover network. 
Frequency response: 50- 20,000 Hz. *Power handling capability: 60 watts RMS/100 
watts max. *Sensitivity: 89 dB 1W/1M. *Overall dimensions: 
8 -1/2' W x 12' L x 3 -1/2- D. *Hole size: 7 -1/4' x 10 -3/4 -. Fits into standard 2' x 4' wall. 
*Net weight: 12 lbs. per pair. 

#EN- 300 -036 .. $104.95(1 -3 PRS) $96.50(4 -11 PRS) $85.50(12 PRS -UP) 

12 Ga. Sound King Speaker Wire 
Super flex, extra soft 60 °C clear PVC insulation. 
Transfers music signals from the source to the 
speakers with high definition and clarity. Oxygen 
free, bare copper rope lay construction. Made in the 
U.S.A. AWG: 12 *Construction: 259 x 36 Ga. 

.... 

#EN -100 -155 (100 ft. spool) 
KING 

spool) $34.90(4 

X30 day money back guarantee $20.00 minimum order We accept 
Mastercard, Visa, Discover, and company C.O.D. orders 24 hour shipping 
Shipping charge = UPS chart rate +$1.90 ($5.00 minimum charge) *Hours 
8:00 am - 8:00 pm ET, Monday - Friday 9:00 am - 5:00 pm Saturday. Mail 
order customers, please call for shipping estimate on orders exceeding 5 lbs. 
Foreign destination customers, please send $5.00 U.S. funds for catalog. 

Pioneer 8" Woofer with Butyl 
Surround Oh PIONEER' 
8" paper cone woofer with a butyl rubber surround. 
Butyl rubber is extremely flexible and resists moisture 
better than foam. Half roll suspends the outside edge 
of the cone to allow distortion free sound. 
Power handling: 80 watts RMS/150 watts max. Voice coil diameter: 2 
inches *Impedance: 8 ohms Frequency response: 31 -7000 Hz Magnet 
weight: 30 ozs. SPL: 91 dB 1W/1m WAS: 2.44 Qrs:.26 XMAx:.110 
*QES:.27 'OMs: 6.51 *Fs: 31 Hz Net weight: 7 lbs. Manufacturer 
model number: B2OGR30 -51 F -Q. Hole to hole: 7 -3/4 ". 

#EN- 290 -042 $34.50(1 $29.95(4 
-11) 

$28.45(12 
-up) 

Audax 1" Titanium Composite Dome 
Tweeter AUDAX 
Composed of pure titanium deposited on a polymer 
diaphragm, this composite offers the exceptional detail of 
metal domes while retaining the smoothness of soft domes. The result is 
outstanding clarity, low distortion and very high efficiency. 
Power handling: 70 watts RMS /100 watts max. Voice coil diameter: 1 inch 
*Impedance: 8 ohms Frequency response: 2500 -20,000 Hz Magnet 
weight: 8 -1/2 ozs. Fs: 1500 Hz SPL: 93 dB 1W/1m Net weight: 1 lb. 
Manufacturer model number: TW025M3 Hole to hole: 3 -3/8 ". 

#EN- 276 -070 $37. 90(1.3) $34. 75(4 $31.80(12 
-uP) 

The Wet Look 
The Wet LookTm is a new generation of high gloss polymers 
formulated especially for the speaker industry. This superior 
coating provides a protective "coat of armor" for your paper cone 
speakers. A special UN inhibitor has been added to reduce the 
decaying effects of the sun's ultraviolet rays. The Wet LookTM 
makes paper cones resistant to water, humidity, sun, and salt. 
Best of all, it's easy to apply and cleans up with soap and water. 1 pint can. 
#EN- 340 -510 (Clear) $8.95 

EACH 

#EN- 340 -512 (Black) $8.95EACH 

Profile A400 XL 2 Channel, 100 Watt Amplifier 
This nice sounding MOSFET stereo amplifier gives you 
plenty of output power for the money. Includes built -in 
subwoofer boost, class AB operation, power light strip, 
bridgeable to 200W mono, thermal protection, variable 
input sensitivity, gold plated RCA and speaker level 
inputs. Dimensions: 8- 1/4 "(W) x 2- 1/4 "(W) x 8- 1/2 "(D). PROFILE weight: 6 -1/2 lbs. 
Specifications: *2 Channel: 100W x 100W RMS (4 ohm load/.05% THD) Mono: 
200W (4 ohm load/.05% THD) Subwoofer boost frequency: 80 Hz Signal to noise: 100 
dB *Channel separation: 60 dB *Damping factor: 200 *Output current: 10 amps per 
channel max. 

#EN- 265 -136 $143.50EACH $132.80(2 -uP 

Bulldog Model 7002PRO Alarm 
The 7002 Pro utilizes a sophisticated 
microprocessor to offer these technologically 
advanced features: (2) two remote controls, 6 
tone 127 dB siren, keyless entry, active arming, 
programmable passive arming with doors 
locking, programmable 30 second chirp, anti -car 
jacking feature, valet mode, dual stage shock 
sensor, instant panic, negative and positive door 
pin trigger inputs, automatic 35 second alarm 
reset, starter kill relay and socket, 6 function 
LED status, remote car finder, 2 negative 
outputs, 30 second last door arming, silent 
arming/disarming, and arm/disarm confirmation 
chirp. Lifetime limited factory warranty. Made in 
the U.S.A. Net weight: 2 lbs. 
#EN- 330 -312 $99.95EACH 

CALL TOLL FREE 
1 -800- 338 -0531 

Parts Express,. 
340 E. First St., Dayton, OH 45402 -1257 
Phone: 513- 222 -0173 Fax: 513- 222 -4644 

CIRCLE 262 ON FREE INFORMATION CARD 

FREE 
CATALOG 

10. CATALOG 

:=, - 
' 

aa . nu mwt 
1-800.330.0531 

www.americanradiohistory.com

www.americanradiohistory.com


Parts 
Express" 

3 -In -1 Universal Remote 
This remote will operate any re- 
mote controlled cable box, TV or 
VCR at just a fraction of the cost 
of a factory replacement! This 
unit is already preprogrammed to 
include the most common codes. It 
is attractively styled, durable, and 
easy to set up and operate. The 
manufacturer even offers a toll free 
consumer help line to answer ques- 
tions and provide customer assis- 
tance. Requires 2 AAA batteries (not 
included). 
#EN- 180 -565 $11.95(1.9) $9.9500.ue) 

The Wet LookTM 
The Wet Look' is a new 
generation of high gloss 
polymers formulated 
especially for the speaker 
industry. This superior 
coating provides a 
protective "coat of armor" 
for your paper cone 
speakers. A special UN 
inhibitor has been added to 
reduce the decaying effects 
óf the sun's ultraviolet rays. 
The Wet LookTM makes 
paper cones resistant to 
water, humidity, sun, and 
salt. Best of all, it's easy to 
apply and cleans up with 
soap and water. 1 pint can. 
#EN- 340 -510 (Clear) 
#EN- 340 -512 (Black) 

$8.95EAcH 

$8.95EACH 

BigFootTM 
"Copper tip" design standard 1/4" 
phone plug. Unsurpassed quality 
ensures low noise and high 
conductivity connection. All metal/ 
nylon construction with external 
solder connections. Insulator 
sleeve included. 5/16" ID 
barrel. Made in the U.S.A. 

#EN- 092 -200 (Mono) $2.250.5) $1.950o 
-49) 

$1,75(50.ÚP) 

#EN- 092 -206 (Stereo) $3.25(1 
-5) 

$2.90ä0-49) $2.65(504ÚP) 

Printer Cables 
25 pin male RS -232 to 36 pin male 
Centronics connector. Fully 
shielded and molded cable with all 
25 conductors connected. Con- 
venient thumbscrew hardware on 
the RS -232 connector. 

Price Price Price 
Part # Length (1 -9) (10 -49) (50 -UP) 
EN-130-220 6 ft. $4.50 $3.90 $2.90 
EN-130-225 10 ft. 5.50 4.95 3.75 
EN-130-227 15 ft. 8.50 7.90 5.90 
EN-130-228 25 ft. 10.90 9.50 7.90 
EN-130-229 50 ft. 19.80 17.50 14.90 

RS -232 A -B Switch 
High reliability rotary type switch. Fully 
shielded, heavy gauge steel con- 
struction with gold plated connectors. 
All pins switched through (except 
ground). Used to switch multiple 
printers or computers. Full one year 
warranty. Net weight: 1 -3/4 lbs. 

#EN- 130 -010 

72 Pin Game Cartridge 
Connector 
Quality 
replacement for 
the game cartridge 
connector used in 
Nintendo Entertainment 
Systems (NES). Repeated 
loading and removal of game 
cartridges damages the connector 
contacts and produces symptoms 
such as a flashing blank screen or 
distorted picture. Revitalize your unit 
by replacing the game connector. 
It's simple; there is no soldering 
required and only a phillips head 
screwdriver is needed to complete 
installation in minutes! Our 
replacement connector has gold 
plated game contacts for long life, 
superior conductivity, and resistance 
to oxidation. One year warranty. 
#EN- 091 -900 $8.951 -9i $7.9500.UPi 

$9.950 -2) $8.9513 -9) $7. 95äo -upi 

Car Stereo Power Supply Capacitors 
Most car amplifiers' power supplies simply lack 
the capability to produce large amounts of 
instantaneous power. These computer grade, car 
stereo capacitors work by storing energy and 
supplying, on demand, a quick burst of energy to 
the power amplifier. The result is tremendous 
bass punch and dramatically improved transient 
response. Feature gold plated terminals. 

Part # 

EN- 029 -1000 
EN- 029 -1005 

Price PrIce 
Value Voltage Dimensions Weight (1 -15) (16 -UP) 
1,000,000 uf 16 VDC 3 "(dia.) 8 -1/2" 3 lbs. $59.80 $52.80 
1,000,000 uf 20 VDC 3 "(dia.) 8 -1/2" 3 lbs. 79.80 73.50 

Video School 
videos make it 
easy for 
anyone to 
comprehend 
the complex 

operations of VCRs, camcorders, 
and more. From f-low to Clean 
VCRs for the video rental store, to 
Minor Camcorder Repair for the 
advanced service shop. There is 
something for everyone! These 
tapes also make great new 
employee orientation videos. 

Electronic Video Library 
Save over $25.00 by purchas- 
ing this complete library of six 
Video School instructional vid- 
eos. You'll receive VCR 1- 
How To Clean VCRs, VCR 2- 
Minor VCR Repair I, VCR 3- 
Minor VCR Repair II, VCR 4- 
Common VCR Malfunctions, 
VCR 5- Diagnosing Video 
I- leads, and Cam 1 -Minor 
Camcorder Repair. Net 
weight: 5 lbs. 
#EN- 505 -550 $195.00EAcH 

Part # Description Price 
EN-505-010 VCR 1, How To Clean VCRs $28.95 
EN-505-020 VCR 2, Minor VCR Repair I 38.95 
EN-505-025 VCR 3, Minor VCR Repair II 38.95 
EN-505-050 VCR 4, Common VCR Malfunctions 38.95 
EN-505-035 VCR 5, Diagnosing Video Heads 38.95 
EN-505-030 VCR Test Patterns Alignment Tape 23.95 
EN-505-040 Cam 1, Minor Camcorder Repair 38.95 
EN-505-085 Microwave Oven Repair 39.95 
EN-505-080 Nintendo Repair and Maintenance 33.95 
EN-505-090 IBM Compatible Computer Assembly 28.95 
EN-505-095 Hi -Fi Alignment Test Tape 29.95 

Parts ExpressTM 
340 East First St. 
Dayton, Ohio 45402 -1257 
Local: 513- 222 -0173 
FAX: 513-222-4644 

CALL TOLL FREE 

1- 800 -338 -0531 
CIRCLE 262 ON FREE INFORMATION CARD 

Skew Driver Pro 

,III 0 
This unique tool features a gear 
driven offset bit driver to be used in 
tight spots or where conventional 
screwdrivers just won't fit. Includes 
1/4" and 3/16" slotted bits, T15 Torx® 
bit, and 2 phillips bits that are 
contained in the handle compart- 
ment. Can also be used with a 1/4" 
electric drill. Made in the U.S.A. Net 
weight: 1/2 lb. 
#EN- 360 -178 $39.900-5) 

FREE 

Source Code: ENM 
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8 -COLOR LED 
A RAINBOW OF LIGHT! 

4 for 811.00 
Imagine an LED capable of producing eight 

different colors, including near-white! Imagina- 
tion becomes reality with this T 1 -3/4 multi -color 
LED. Here's the technology: a red chip, a green 
chip, and two blue chips encased in a diffused 

T1-3/4 package. Using various current 
combinations, you can produce red, orange, 

yellow, green, aqua, blue, violet or while light/ 
Detailed spec sheet included. What can you do 

with these (beyond the obvious amaze your 
Mendel)? Create a single Indicator system, 

designate various controls by color, make your 
project something out of the ordinary with 

multicolor LEDs! 

ELECTRONICS, INC 
8123 PAGE BLVD ST. LOUIS, MO 83130 

(314)427 -$116 
9222 CHESAPEAKE DR. ' SAN DIEGO, CA 82123 

(619)279 -8802 
2525 FEDERAL BLVD. DENVER, CO 80211 

(303)468 -6444 
MAIL ORDERS CALL TOLL -FREE 

1 -200 -669 -6810 
FAX ORDERS (314)427.3147 

ELECTRONICALLY SPEAKING, 
GATEWAY'S GOT IT I 

LIGHTED HEADSET MAGNIFIER " 27.50 
I A great new Rem, this is a hands -free way to see little tiny parts as you work on 

them without having to be a contortion artist with a soldering iron! The 
I headband style magnifier features bright side lights (4 AAA batteries not 

Iincluded) 
so you can add a little light to the area without clutching a flashlight 

under your chin! The velcro adjustable headband fits comfortably around your head, and the 

'"goggles" 
pull down over your eyes for easy visibility. The visor has a built-in 1.8X lens plus a 

flip -down magnifier lens and a pull -down loupe for extra magnification power up to 4.8 times! ' 
Iaces--ace.aI NMI - .- .ace.ace.Ra.ace. ace.RIM - race. -ace. - ace. -ace.-J 

L 

(Cor2)(i) 
f MW LASER MODULE 

Sff.00 
Mini 5 MW ViSil]IE LASER MOdUIE 

WAVdENçrll 650 680 NM. 

3/4" x 1/2" 
COMpIETE unir lus A builT -iN poWER supply Arel AN Adjuusblu 

CIJIMiNATiNq LEM. 

OPERATES on 5 vole DC 
(A PUR of AA OR AAA INTTERIES WORT( çWEAI) 

WARNING: AVOID DIRECT EYE CONTACT 

7 

Passive Infra-red Talking Motion Detector III $27.50 

'Shy sot of that rafrlgarater 1', 'Watch year ate l' ... 
Tb possibilities ars sing -Iog Ilnl with this talking 

motion ¡hector. Yes speak lets It te record poor message 
W4 12 mesh Ioni', toro lha volt on, ul Instantly 

your vales (or your motor -In -laws) reminle anyone In the riskily 
Alt fee were expecting Liss. Manate es. Is shanled with the 

flip of o ewitei. Uses 4 AA batterio (not Inelaü4l, or so 

external powar,searee (built -In jest). May b used Iniepeolantly 
(10 ü output( or riti sit amplified speaker to West year massage 

tirovlhsvt the loax. Approx 4'x 3.1/2": I -112'. 

12? THERMOCOUPLES PELTIER JUNCTIONS 
Tha pltler joneliu is s sslll -stab theriwoltaie 
helea. Currie ',pilaf to Ib hike will prolua 

bat is ens sib of tke larice awl odd aarfaes ea 

the other ella. Wain Ius/ on tie whet will 
homo or boil depending se polarity si applied 
voltaic bbd for application, from 3 -12 Yin -- 
grah a battery and IN roar Ina laatlea run WW1 

DOCUMENTATION INCtUDEDIII 
Shall $20.001appru.1.17'x 1.17'slx.t2') 

Liras $29.50 appru. 1.56:1.56'x.15'1 

r 
PHOTON PUCROLIG1IT $10.00 

8 Candellas of bright red or yellow light, 
visible over a mile away! This super - 

bright LED is secured in a tough ABS 
case and runs on a 3V lithium battery 

(included!) It wont bum out 
because it is an LED! Specify red 
or yellow when ordering. Battery 

has a 5 year shelf life and lasts up 
to 11 hours. (replacement battery $0.98).Great 

for home or office use, popular with fire and 
rescue professionals, pyrotechnicians, stage 

performers, and more. J 
NEW Compaq Laptop Computer 
Nicad Rechargable Battery Pack 

7.2 volts @ 120 mA. Many uses power 
your projects for pennieslll 

$4.95 
L--_ approx. 3-1/2' x 1' x 3/8' 

.I 
VIDEO MONITOR 

with built -In 2 -way twitcher $75.00 
9' solid-state Black and White monitor has RCA 

connector for easy hook -up to your video 
camera. Built-in 2 -way switcher enables you to use two 

cameras These refurb units are great for security 
applicationslapproximately 8-1/2" x 8-1/2" x 9-3/8" 
r.vilorder mmr"ere please indude SI SAO for aNpp n L I.e.Jk.d 

ACCEPTED E S1 MERI6iANDISE MINIMUM ON MAIL 
WITHOUT 

SUPPLY Óf SOME ITEMSRISSILI LIMITED PRICES DO NOT IRNCLCLUDE SHIPPING uPSS 
VISA 

SHIPPING/ 
HANDLING WITHIN THE CONTINENTAL US. (ITEMS REQUIRING ADDITIONAL AMOUNTS ARE NOTED)...$4.25 FOR THE FIRST REM, $0.50 FOR EACH ADDITIONAL ITEM. 

RFRCYKINR rTaARr-.F NAY LF SfFSSFn AN RFTIIRNFr1ITFNC WW1 1( C:FNFR1l FARIIRF AIM WHY !SEW RFAnINC: NY OISCeI 
IA 
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Tired of Paying Rent 
To Your Cable Company? 

WHY RENT W N 
YOU CAN OWN 

TAKE 
CONTRO 
OF YOU 
WU! 

Over 5 Yrs. 
Experience 

Excellent Customer 
Service 

Prompt Delivery 
Anywhere 
Tell Your Friends 
About Us 

Call Today For Our 
LATEST SPECIALS! 

BOSS 
DISTRIBUTORS 

IT'S LEGAL! 

Cable TV Converters 
& Remotes 

CALL TODAY!!! 

18001784677 
Mon. thru Fri, / 8 am - 8 pm 

Saturday / 9 am -2 pm V 
P.0 Box 1282 Beloit, WI 53511 

Low Cost CAD Software 
I'or the IBM PC and.Compatihles 

Now In Windows,,,95 

Il Design & 
Simulation 

Easy to use schematic entry program (SuperCAD) for circuit diagrams, only 
$149. Includes netlisting, bill of materials, extensive parts libraries. 
Powerful, event -driven digital simulator (SuperSIM) allows you to check logic 
circuitry quickly before actually wiring it up. Works directly within the 

SuperCAD editor from a pulldown menu and displays results in "logic 
analyzer display window. Starting at $149 this is the lowest cost simulator on 

the market. Library parts include TTL, and CMOS devices. 
Analog simulator (SuperSPICE) for $149. Allows AC, DC and transient circuit 
analysis. Includes models of transistors, discretes, and op amps. 
Circuit board artwork editor and autorouter programs (SuperPCB), starting at 

$149. Produce high quality artwork directly on dot matrix or laser printers. You 

can do boards up to 16 layers including surface mount. Includes Gerber and 
Excellon file output. Autorouter accepts netlists and placement data directly 
from the SuperCAD schematic editor. 
Low cost combination packages with schematics and PCB design: 2 -layer for 

$399, 16 -layer for $649. 

Write or call for free demo disks: 
MENTAL AUTOMATION..y, 

5415 - 136th Place S.E. 
Bellevue, WA 98006 

(206) 641 -2141 
BBS (206) 641 -2846 
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TECH - SYSTEMS 
1309 Hwy. 71 Belmar, NJ 07719 
908 -280 -0007 FAX: 908-280-0111 

800 -435 -1516 

90 Day Warranty / 10 Day Right of Return 
NJ.S.T Traceable Calibration Available on Most Items 

SPECTRUM ANALYZERS 
TEK 492/01 /02 Spectrum Analyzer 50KHz to 21G1z ................. $8.995 

Option 01 Adds Internal Preselection and 02 Adds Digital Storage 
TEK 492 /02 Spectrum Analyzer 50KHz to 21 GHz .............. ............................._ _.................. 6,650 

Option 21 18GHz to 40GHz Wevegude Mixer Set ..........................._._ _.................. 1,775 
TEK 496 1 kHz 1800 MHz. Spectrum Analyzer ................... .................._._._ _..................4,750. 

TEK 7L12 100KHz to 1800MHz Spectrum Analyzer Plug ln ............... ... _ .......... ........ 1,850 
TEK 7L13 1KHz to 1600 MHz Spectrum Analyze^ Plugln ............ ........... ...._.. ... _......_.... ..... .2.495 
TEK TR503 Tracking Generator w /TM503 Power Supply .. 1,450 
HP 141 T/8552B/8555A 10 MHz to 18GHz Spectrum Analyzer 2.195 
HP 1411 Variable Persistence/Storage Display ................ ......................._ ....__ .....__ _595 
HP 1401 Non-Storage Display .........................................................._....................» ..._..._. ._....__......._ ,. 425 
HP 8553B 1 KHz to 110MHz RF Section ................_.............__........_................. ........._..... ............... 450 
HP 8554L 100KHz to 1250MHz RF Section.......... ......... .......__..... »........_....... .._........._._.............550 

HP 85548 100KHz to 125OMHz RF Section ....... ....... ............. ._.._................ ....... ............... 795 
HP8555A 10MHz to 1 BGHz RF Section ................................... ._................_............ ............................995 

HP 8556A 20Hz to 300 KHz LF Section ..............._..._.......................... ....._._....._........_....... ............450 
HPB5520 IF Section ..........................................................-.......... .........._..............._.... _.._........................850 

HP8552A Economy IF Section ......................................_.»..........»...»...........»........_. ..............._............... 295 
HP 8443A 0.1 to 110MHz Tracking Generator 550 
HP 8444A 0,1 to 1300MHz Tracking Generator .................... .................. ......__ 795 
HP 8444A/059 0.5 to 1500MHz Tracking Generator 1,350 
HP 8445B 1.8 to 18GHz Preselector ........................................... ...... ._...................... _..._............_......850 

HP182T Mainframe ............................................................................ ..........._................_.. ......._....._......_.......495 

HP 182T/8557A 10KHz to 350MHz Spectrum Analyzer ........... ....... ................... _....._....... . «. 1.495 
HP 1 B2T /85588 100KHz to 1500MHz Spectrum Analyzer ». ..... . ...... . ._. ...._ .............. 3.350 
HP 8557A 10KHz to 350MHz Spectrum Analyzer Plug -In ...... 1.250 
HP 85588 100KHz to 1500MHz Spectrum Analyzer Plug-In ............._. ._.... »._......._. 2.395 
HP 8559A OO1 to 21 GHz Spectrum Analyzer Plug In 4,450 

OSCILLOSCOPES 
TEK 465 100MHz Portable Scope .........................._ _...,....................................... .................. «............ $595 

TEK2465 300MHz Portable Scope .........................».....»...................................... ............................... 2,595 
HP 1741 A 100MHz Portable Scope ..............................................__.__..»»........ . ». »_......_..._............... 495 
HP 1725A 275Hz Portable Scope _...._............_.. 695 
HP 54200A 50MHz /200Mse /s Digitizing Scope ..........._ ....__.._ ...................._. ............_.............2,250 

HP 542000 50MHz /200Msa /s Digitizing Scope ........ ........._....,............._.. ...._....._....._.._...... 2.650 
HP 542010 300MHz /200Msa /s Digitizing Scope ...................................._ ...................._.......,., 2,995 
HP 541100 1131-1z /40Msa /s Digtizing Scope ..............._.... .._._......_....._............. ..........................5.995 

HP 54 1 1 1 D 500MHz/ 1 Gsa /s Digitizing Scope 8.995 
TEK 7603 w /7A1 B (X2) 5 7B53A Scope ............ ...... _..... _. ...... __................. _............ ......... ...... .......... .695 
TEK 7104 w/7A29 (X2).7810 6 7815 Scope .....« 5,995 

Over 6O TEK 7000, 5000 E. TM Series Mainframes and Plug-Ins 

Call for pricing information 
WAVE DISTORTION MODULATION 
HP 331A Distortion Analyzer 5Hz 600 kHz ....................................._.......... ..... »........._...._._......__ $195 
HP 332A Distortion Analyzer with AM Detector .................._............................ .._......_._...._.............. 295 
HP 333A Distortion Analyzer with Auto Nulling 6 High Pass Filter __........_.._._ .............. »......395 
HP 334A Distortion Analyzer with Auto Nulling /High Pass Filter/ AM Deteeter 495 
HP3581C Selective Level Meter ................................................... .................__............ ....._......_ 995 
TEKAÁ501 Distortion Analyzer ................................................... ............................... ......._..................1.295 

BOONTON B240/01/03/04 Modulation Meter _ 995 
Marconi 2305 2.32GHz Modulation Meter w/ IEEE ......................................... ........._..................... 4,995 

OVER 3000 ITEMS IN STOCK ! 

Inventory Çhanges Daily! 
OVER 500 DC & AC POWER SUPPLIES ! 

Any Voltage - Any Current ! CALL 

FALL FOR FREE 4(1 PAGE CATALOG 

BUY - SELL - TRADE 
VISA & MasterCard Accepted 

STANDARDS C CALIBRATORS 
FLUKE 51008/03/05 Multifunction Calibrator ........»....... ..._......_..._............_. ». »...._........... $5,750 

FLUKE33308 OC Calibrator _.._ .....................................__......_.__.....»_...».. ._............................. 1,995 

FLUKE 515A Portable Calibrator AC/ DC/ RES .» ................._........_.»._....... ........._................._... 1,895 

FLUKE3328 DC Calibrator ........................_....».»._.._.._......._..........................._.. ....... »......._............... 595 

FLUKE 5205A AC Amplifier._._ .............. ».... ».._... »..._ _...... »._ ........ 2,850 

FLUKE 5450A Resistance Calibrator 1 CHM to 100 megelons /8ppm ... ......... . _..... 1,995 

FLUKE7304 DC Transfer Standard ......... . ....... ».........._ ........ _...._..... ............... . .................... _...... .... 450 

FLUKE7504 Reference Divider ........................»_............_............................. ............................... 450 

FLUKE 7204 Kelvin Verley Divider ..._...__ ...................._ 1.895 

ESI RV722 OC Divider 1ppm Accuracy 1,295 

DATRON 4200/30/80 Autocel AC Standard ................_....__..:............. » ».... ».................. »._ 2,495 

BOONTON25A Power Meter Calibrator __ ................................__....._.........»» .. » ». »..._............._....... 450 
BOONTON 25004 Power Meter Calibrator ...._. 450 

HP11683A flange Cahbrat or........._ .......................................... ....__....._........._......... .._...:..................... 775 

TEK PG506 Calibration Generator , 1,350 

TEKTG501 Time Mark Generator .............................»......._........._.__.. ......._._..... .. »..........__ . 1,350 

TEK 5G503 Leveled Sine Wave Generator 250KHz to 25CMH z..._._..._..._....._....... __ 1,350 

TEK SG504 Leveled Sine Wave Generator 245MHz to 1050WRh .... ............................... 2.650 

RFL829G Multi-Function Calibrator ..............................................«.......... ..._......._................__. I.495 

FREQUENCY COUNTERS 
HP5314A 103MHz Universal Counter ................................. ...._........ »......_.......... ........................... $225 
HP 53158 100MHz Universal Counter .............................. .........._.__....._..._....... ........._..._.............495 

HP 5316A 100MHz Universal Counter .................................. .._._..........._.............. ...._.......................695 

HP 5328A/011/030 512MHz /IEEE Universal Counter 695 

HP 5328A/011/031 1 3GHz/ IEEE Universal Counter ...........__.............. ......_ 895 

HP 5340A/011 18GHz /IEEE Microwave Counter .._._ .... ..............._............... 1.950 

HP 53424/011 18GHz /IEEE Microwave Counter ........ ........_ ........ »....._............ _.......... ........ 2,750 

HP5300B/5303B 525Mliz Counter ........._ ..........................._.....__........_.......... ............................... 450 

HP 5257A Transfer Oscillator for HP 5245 Coulters . __............ . ......_ ............. _..._...... 175 

HP 5255A 3 to 12.4GHz Frequency Convertor .........._. ........ ................. ........................._..... 175 

HP5359A Time Synthesizer ....................................................................._..... ....... »....................... 1.895 

SYSTRON DONNER 60548 20Hz to 26.5GHz IEEE Microwave Counter 2295 
TEK DC5009 Programmable 135MHz Universal Counter _ ...................... _........_............_........ 695 

TEK 00505A 225MHz U mersal Counter Plug In _.....__............_.._.........__ .................... «.._....... 295 

TEK DC508 1.3Glbz Universal Counter Plug In _.___ __ .. ...............__.._........_.. ._........._................450 

SIGNAL SOURCES 
HP 86408/003 512MHz Signal Generator w /Reverse Power . .................._............ $1.895 
HP 8640B/001/002 1024MHz Signal Generator w /Audio Oscillator _ ..... 2,795 
HP 8656A 100KHz to 990MHz Synthesized Signal Generator _. ..... 2,995 

HP 8650C/86603A/866328 2600MHz Synthesized Signal Generator ........................ 3,995 

HP 86604/866024/868328 1300MHz Synthesized Signal Generator ................. ».. . 2.350 
HP 8620C Sweeper Mainframe .....,,....._ ..... ............................__. __._ _...__..... ............................... 395 
HP 66222A 0.01 to 2.4GHz RF Plug- ln..........._.....____ ......................... ................._._........_.. 1,495 

HP 862228/001 001 to 2.4GHz RF PlugIn w /Crystal Merkare 6 70113 ATTN ........ 1.795 

HPB6290C 2 to 18.8GHz RF Plug In ....................................................... ............................... «..._..2.395 

HP 86260A 12.4 to 18GHz RF Plugln............_......._._......_........._ ................. ...._ »....._._._...... «........ 995 

HP 8697A 28.5 to 40GHz RF Plug M......_.......»........._...._ ..................:.»....._ ......_.........._............. 1.450 

HP2148 Pulse Generator .. ........................_._..........._.__..... .._...._.............. ..._..._ 1,995 

1-IP 80358 20MHz Dual Pulse Generator ._.»..........._._.«._. _............_..._._........... 450 
HP80079 100MHz Pulse Generator «......»_..................»... ..................._........... 695 

HP 80138 50MHz Duel Pulse Generator . 
695 

HP3312A 13MHz Function Generator ......................«....._..«......._..._.._..... ...__..... «.. «_......_.._ 895 

BOONTON 2000 20GHz Sweep Generator ....................__......_ _. ........_..2,450 

TEKFG501 2Hz to 2MHz Function Generator .............»_-....._.._.._......._... ........ »...._...._............ 195 

TEK FG502 1KHz to 1 1 MHz Function Generator - ................. ........ ».............._....... 295 

TEK FG503 1 to 3MHz Function Generator ........... ..... ..__ .......... _..... .«._....... _. »..._._..... .._........ .... 195 

TEKPG501 50MHz Pulse Generator .................................................._.._........._._ .................._............ 250 
TEKP0502 250MHz Pulse Generator ..............».........._..................................«... ............................... 495 
TEK PG508 50MHz Pulse Generator ............................._.._...._ _......... ........................_...... 795 

APPLIED MICROWAVE /EPSCO PG5KB 5kW/575 to 925Mbz RF Pulsar ........................ 2.995 

VELONDI 380 5kW High Power Pulsar ......................................_ _....... ............................_.. 2,995 

COBER 605/P27 2kW/ 10Hz to 1MHz High Power Pulsar.-« __ ... .......... ..... 1.350 

COMPONENT TEST 
HP 4342A 0 Meter (22KHz to 70NIHz) .........................................._.......................»............. ............................... $2.495 
HP 
BOONTON 5110 LCR Meter 100Hz, 120Hz & 1 KHz Test Frequency ...._............_ .... ............................... 

1,450 .............. 
........... » .............................. 1.450 

inhales 5110- I Test Adaptor & 51104 Kelvin Clip Adapter 
BOONTON 728D Digital Capacitance Meter 1Miz Test Freq. 2pF to 2000pF 
TEK578 Curve Tracer ................................................................................. ............................... 

TEK577 /D2 Curve Tracer ......................................._.............................. ............................... 

.750 
2.995 
1.695 

HUNTRON TRACKER 5000 Computer Controlled Troubleshooting System ................ ............................... 1,350 
SAUNDERS 150C/09 Crystal Test Oscillator Mkxoprocessor Controlled/IEEE/1 to 00MHz ......... 1.695 
GENPAD 1630AV Inductance Measuring System .. ............................» 2.995 

We Buy & Sell Service Manuals 
Coax/Waveguide Components 

WANTED ! 

Surplus Electronic Test Equipment 
FAX US YOUR LIST 

FAX: 908-280-0111 
CIRCLE 196 ON FREE INFORMATION CARD 
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Learn MICROCONTROLLERS 
EMBEDDED SYSTEMS and 
PROGRAMMING with 
the New AES -10 
The AES -10... a complete 
learning system, a complete 
embedded control system. 
Extensive manuals guide you 
through your 8051 development project. 
Assembly, BASIC, and C programmable. 
All hardware details, complete schematics. 
Learn to program the LCD, keypad, digital and 
analog I /Os . The entire board is software reconfigurable 
for your applications. Everything you need, nothing extra required. 

80C32 Computer/Microcontroller board with: 

32K Byte ROM , 32K Byte RAM 2 by 16 Liquid Crystal 
Display 4 by 5 Keypad Two serial ports 5 interrupt 
sources 3 timers A/D , D /A, PWM and digital I/O Built in 
Logic Probe Power supply (can also be battery operated) 
Extended Intel BASIC and AES Monitor in ROM RS -232 
cable to connect to PC for programming 8051/52 DOS Cross 
Assembler Program disks with well documented examples 
User's Manual, Language Manual, and Text (over 400 pages). 

AES -I0 $285 Complete 
Money Back Guarantee 

AEA 
Free Info Pack, M/C Visa 

714 - 550 -8094 
Fax 714 - 550 -9941 

CALL 1 - 800 - 730 -3232 

9711 W. 17th St., Santa Ana. California. 92706 USA 

8085 MICROPROCESSOR 
TRAINING & CONTROL 

SYSTEM 
Are you interested in Single Board Computers and Microprocessor -based 

control systems? If the answer is yes and you want to know more about these 
fascinating subjects the PRIMER Trainer is the place to start. The PRIMER 
teaches more and is easier to use than other comparably priced trainers. Enter 
a program into RAM, run it, and then bum is into EPROM with the optional 
EPROM Programmer. The over 100 page Self Instruction manual takes you 
from binary number systems to processing interrupts. At the end of 
the manual are working examples of using a 

photocell, a temperature 

sensor, making a waveform 

generator, a programmable 
timer with alarm, writing to 

LCDs, scanning keypads, 

and controlling the speed of 

a motor. The PRIMER comes 
with everything you need to 

start programming in machine 
language. Continue on to program in Assembler, Forth or BASIC with optional 
upgrade and software. Upgrade includes: RS232 serial port, a serial cable, 32K 
of battery backed RAM and Assembler/Terminal software. Picture shown with 
upgrade option ($49.95) and optional heavy -duty keypad ($29.95) installed. 

THE PRIMER IS ONLY $119.95 IN KIT FORM. THE PRIMER ASSEMBLED & 

TESTED IS $169.95. RECEIVE ONE FREE POWER SUPPLY WHEN YOU 
MENTION THIS AD. PLEASE ADD $5.00 FOR SHIPPING WITHIN THE U.S. 

CIIILL., inc. 
618- 529 -4525 Fax 457 -0110 BBS 529 -5708 
P.O. BOX 2042, CARBONDALE, IL 62902 

\.*elra.°11 

1985 -1995 

10 
YEAR 

ANNIVERSARY 

'44995 Device Programmers 
48 PIN Connects to standard 

ZIF PC parallel printer port 

911 x 53" x 1'" EMP-20 

Easy to use software, 

on -line help, full 

sceen editor 

Fast Programming 

(EMP -20) 

27C010A, 23 seconds 

28CO20,34 seconds 

27C040,95 seconds 

Made in USA 

1 Year Warranty 

Technical Support by phone 

30 day Money Back Guarantee 

FREE software upgrades available via BBS 

Demo SW via BBS (EM2ODEMO.EXE) (PB10DEMO.EXE) 

E(e)proms 2716 - 8 megabit, 16 bit 27210 -27240, 27C400 & 27C800, 

Flash 28F256- 28F020, (29C256- 29C010 (EMP -20 only)) 

Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87C51, 87C51FX, 87C751,752 

GAL, PLD from NS, Lattice, AMD -16V8, 20V8, 22V10 (EMP -20 only) 

13995 

FOR MORE 114 FORMATI0I4 CALL 
4630 Beloit Drive, Suite 20 NEEDHAM'S ELECTRONICS, INC. 
Sacramento, CA 95838 
(Monday- Friday, 8 am -5 pm PST) M` ""'""'" C.O.D. 

(916) 924-8037 
BBS 916- 924 -8094 
FAX 916 -924 -8065 

CIRCLE 257 ON FREE INFORMATION CARD 
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If You DON'T Believe these Professionals 
Lane Norman - Normans Elect ones Inc. Atlanta GA 
A cost effective solution to desoldering equipment a less 

than half the price of most equipment 
It's performance is ASTOUNDING. 

Mike Murphy - Service Center Co -Van Nuys CA 
The single best investment of repair equipment we've 
made. It outperforms all other desoldering tools we've 
used Easier to use and least expensive. 

Bob Monroe - M.A.R.C. Electronics - Virginia Beach VA 
Best investment we've made. Saves time, especially with multi - 
sided PCB's. Extremely pleased with warranty. Failed within 6 

months and replaced by DEN -ON overnight. 

Dick Manning - Dicks Electronics - Hartland WI 
The ease & speed of component removal greatly increases productive time. The 
SMD kit SMD removal a breeze, even for inexperienced Techs. 

Dave Hayes - E-H Engineering Ltd - Lincoln NE 
Has been a durable & reliable desoldering unit. Our use has been 
both lab & field application over the last 2 yrs. with positive results. 

Bob Sorrels CEIYCSM Polyl ones Microcomputer - Shreveport LA 
We've used our SC7000 almost every day for about three yeas with virtually 
no problems. Just cleat it before you turn it off for the day. 

George Hefner - Hefner Electronics - Coleridge NE 
Being a one -men service center, I hesitated to spend the money on a 

desoldering tool , however all that changed when I nearly ruined a 

$400 computer logic board. I use the SC7000 daily. It has cut my 
desoldering time by 50 to 75 %. 

Steven Gray - Electronic Wizards - Wichita KS 
By far the best desoldering tool we've ever used. Much more suction than other 

similes types we've tried. No trouble with postage stamp IC's or anything else. 

Dennis McMannis -Thorn Services International - Mabelton GA 
The SC7000 has decreased my use of wick by 75% and at $25 a roll, it pays 
for itself within months. My total bench time is reduced by approx. 20%. 

Don Crrssin - Certified Elecimnics Sery ice - Ellicott City MD 
We have obtained excellent results with the SC7000 including repairing 
high density UN tuners. It is one of the best purchases we have made. 

Doug Pettit - LuRay Electronics - LuRay VA 
We fouand that the SC7000 not only saves Haney vs. wick, but saves valuable time 
in troubleshooting. It allows you to be more accurate in removing SMD's. 

Pad Horvat - Service Excellence Inc. - Dumont NJ 
It has made a almost impossible job (desoldering a 64 pin CPU) a piece 
of cake. Glad I found you. 

Harold Smedberg - Smedberg Electronics - Caster MI 
The SC7000 has reduced my danage to PC boards by 90%. It has also decreased 

my desoldering time by 50%. The best priced tool on the market 

Tom Mullett - JC Penny TD&S - Wausatose Wl 
The SC7000 is a very easy to use, self- contained 
desoldering tool. We had a 70% increase in production 
after the purchase of the SC7000. I highly recommend it. 

Paul Beindorf CET - Osage Comm. - Santa Fe NM 
This tool has paid for itself over & over again. I don't know 
how we ever did without it 

Randy Whitehead - Service West - Salt Lake (Sty UT 
My techs thought it would be a waste. I bought one anyway 

after a demo. My techs then fought over it. Now we have three. 
It is the Best desoldering tool we have ever used. 

Timothy Kraft - Monikraft, Inc. - Cherry Hill NJ 
We replaced all our existing desoldering stations with the SC7000. 
Our technicians are very pleased with the improved performance, 
portability, and reliability over our previous higher priced equipment 

Mike Metsikas - RGB Services - Philadelphia PA 
I may not need this tool for every job, but when I do, I swear by 
it. Its perfect for field service because of it's size. An incredible 
tool, I wouldn't do another house call without it. 

Bill Warren CC SM - Warrens Audio & Video - Knoxville TN 
We have been extremely satisfied with the quality and durability 

of the DEN-ON SC7000 as well as with after the sale support. 

David Dumber - Video Tech Center Inc. - Belair MD 
The compact design of the SC7000 boast optimum efficiency. I 

wouldn't trade it's performance for any system at even twice the price. 

Keith Sahs - J & M Electronics - Omaha NE It's a must tool 
for my bench. I can desolder multiple pin IC's quickly and clean. It 
will even take up large solder amounts on tuner and case grounds. 

Ray Wurmnest - Ray's Electronics, Inc. - Bloomington IL 
The SC7000 saves time when changing out parts in the home or in the 
Service Center - Worth every penny we spent. 

Don Mutterer CET - Sencore - Sioux Falls SD 
Good Techs love good tools - light weight, fast, easy to use. I use it to 
build electronic trainers where parts are removed and circuits modified. 

Gale Halloway - Gale T.V., Inc. - Virgina Beach VA 
Desoldering has never been easier. We use the SC7000 Desoldering 
Tool daily. We are fully satisfied with this product. 

A.L. Hurdle CET - Corapeake NC The first time I used the SC7000 
was on a 64 pin DIP. After removing the solder from the last pin of the 
IC, it just fell off the board. Highly recommended. 

James Dietrich - Dietrich Electronics - Monroe NY Look mom, 
one hand, & I can go three times faster without breaking a sweat. I'll 
recommend anyone to DEN -ON Tools. 

call FAR Your 15 DAY 

IDE:4 4) 

DEN -ON SC7000 oDesoldering Tool 
Free Tria Offer only valid within the Continental U.S. 

30 1)aß Money Back Guarantee When )aid for in advance 

WARD 
TRONIC i irn>r4NSTRUMENTS or Fax (316) 744 -1994 

6222 N. Oliver Wichita, KS 67220 INC 
Jerry Howard CET, President Company Check, and PO's from qualifing Co.'s 

1- 800 -394 -1984 (316) 744 -1984 

We accept Visa, M /C, Discover, A/E, COD 

CIRCLE 216 ON FREE INFORMATION CARD 
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ALFA ELECTRONICS BEST 
/L1T3' 

TEST EQUIPMENT 

Ve 
.. .. m 

nyr uy 
. 

DMM 89 $199.95 
Most Advanced DMM 
All Purpose & Communication 
-80.7 to 81.4 dBm with 4(] -1200(] 
20 reference impedances 

True RMS 
Frequency counter 0.01 Hz -10MHz 
Capacitance:lpF- 50,000µF 
Measure AC volt to 20kHz 
5000 counts, 0.1% accuracy 
Auto/manual range, fast bar graph 
Min/Max/Ave/DH/Relative/Zoom 
Auto power off 
Input warning 
Splash proof 
Volt amp, ohm, logic, diode, continuity 
Ruggerdized case 
Rubber holster included 

LCR Meter 131D 
$229.95 

Most Advanced LCR 
Dual display:UO or C/O 
Inductance: 0.1µH -1000H 
Capacitance:0.1 pF- 10,000µF 
Impedance:1 m0 -10MD 
0.7% basic accuracy 
Auto/manual range 
Dissipation factor 8 0 factor 
Serial 8 parallel mode 
Relative mode for comparison 
and to remove parasitics 

Statistics, tolerance, 
Best for design, incoming 
testing 8 production 

SMD and chip component 
test probe $25.00 

ALFA 2360 .. :. 

lea »11. COm VO 

I .e 

V 02.6 

®tua. ,cota 

DMM 2360 
$119.95 

DMM +LCR Meter 
Very Versatile DMM 
Inductance: 10H -40H 
Capacitance:1pF -40µF 
Frequency: 1Hz - 4MHK 
Temperature: -40-302 F 
TTL Logic Test 20MHz 
Diode, Continuity 
Volt, Amp, Ohm 
3999 count display 
Peak Hold 
Auto power off 
Ruggerdized case. 
Temps/aim prcte rxilud 
Rubber Holster S8.00 

1M Y COe V(1 

CIIPV ..,.. 

DMM 20 
$74.95 

Inductance: 1µH -40H 
Capacitance:1pF-200pF 
Frequency 1 Hz -20MHz 
Volt, amp, ohm, diode, 

1 

20 Amp ACllC current 
Transistor HFE 
Continuity , duty % 
Peak hold /Max 
Ruggerdized case 
Rubber holster 58.00 

Full line of DMMS. 
economy, compact, 
ruggerdized, solar cell, 
automotive, heavy 
duty, industrial 
starts from $15.95 

Fluke Multimeter 
Fluke 12 $84.95 
Holster C -10$10 
Fluke 70 II $75.95 
Fluke 73 II $97.50 
Fluke 75 II $129 
Holster C-70$16 
Fluke 77 II $155 
Fluke 79 II $175 
Fluke 29 II $175 

Fluke 76 $175 
Fluke 87 $287 
Fluke 867 $1199 

Fluke 97 
Scope Meter$1785 

LCR Meter 814 
$189.95 

Best Resolution LCR 
Inductance: 0.1µH -200H 
Capacitance: 0.1 pF- 20,000pF 
Resistance: 1m0-20M0 
1% basic accuracy 
Dissipation factor indicates leakage 
in capacitor and O factor in inductor 
Zero adjustment to reduce parasitic, 
Best for high frequency RF 
SMD and chip component test probe 
$25.00 

LIMITED QUAN777YSPECIAL 
DIGITAL LCR 680 $74.96 
0.1pF, 1µH, 113m() resolution 

Frequency Counter 
FC -1200 $129.95 
Frequency.0 1 Hz -1 25GHz 
Display 8 digit LCD 
Period: 0.1µs -0.1 s 
Records Max/Min/Average 
Data hold, relative mode 
Telescoping antenna $8.00 
Deluxe case 5.00 
Also Avalla 
AC/DC clamp meter,Light meter, 
Thermometer, pH meter High 
voltage probe, Digital caliper 
Anemometer 

` 

Electronic scale, 
Force gauge,Tachometer, 
Stroboscope, Humidity & EMF 
adapter, Sound level meter, 
Frequency counter SWR/field 
strength /power meter, Dip meter 

20 MHz Oscilloscope with Delay 
Sweep PS -205 $429.95 
Dual Trace, Component test, 6" CRT, x -Y Operation, TV 
Sync, Z- Modulation, CH2 Output, Graticule Ilium, 2 probes 
each has x1,x10 switch. Best price with delay sweep. 
PS -200 20 MHz DUAL TRACE $339.95 
PS -400 40 MHz DUAL TRACE $494.95 
PS-405 40 MHz DELAY SWEEP $589 95 
PS -805 80 MHz DELAY SWEEP $789 95 

Scope Probe:80MHz x1, x10 $15, 100MHz x1, x10 $22 
250MHz x1, x10 $29, 250MHz x100 $39 

Digital Storage Scope 
DS-303 30MHz, 20M Sample/sec $849.96 

DS-303P with RS-232 Interface $1,049.96 
Switchable between digital and analog modes 
2 K word per channel storage 

8 bit vertical resolution (25 Lerel /div) 

Expanded Timebase 10ms/div - 0.5 s/div 

Refresh, Rot, Save all Save CH2, Pre -Tng 

Plotter control ^149"0DC Power Supply 
PS-303 $159.00 
0-30 VDC , 0-3A output 
Caistarlt voltage 8 constant anent mode t a 0.02%+ 2mV the regulation - - 
0.02% +3mV bed regulation I - I mVrms noise and apple 
Start grout and overload protected ., iii PS -8200 wlo- digital voltmeter $179 00 

Ae Afso available. 30V/5A, 60V/3A. 60V/5A 
16V /10A,30V/10A 

.n,leraelw. 

. ..'- ¡ji" 
... . 

RF SIGNAL 
GENERATOR 
SG-4160B $124.95 
100 kHz- 150MHz sinewave in 8 
ranges 
RF Output 100mVrms to 35 MHz 
Internal 1 kHz, External 50Hz -20kHz 
AM modulation 
Audio output 1 kHz, 1 Vrms 

RF SIGNAL 
GEN. /COUNTER 
SG-4162 AD $229.95 
Generates RF signal same as 
SG -41808 
8 digit frequency counter 1 Hz - 150 
MHz for internal and external 
source Sensitivity <50mV 

DC Power Supply Triple Output 
PS -8202 
Two 0-30 VDC 0-3A outputs 
One fixed 5VDC. 3A output 
Capable of independent or tacking operation 
Constant voltage and constant current mode 
Four ógtal meters for volt ara current display 
Excelent regulation ara low npple 
Start circuit and overload protected 
Also available. 30V/5A triple output $549.95 
Duel traclo g 30V/3A, 30V/5A. 60V/3A. 60V/5A 

$499.95 

AUDIO GENERATOR 
AG -2601A $124.95 
10Hz - 1MHz in 5 ranges 
Output 0-8Vrms sinewave 

0- 10Vp -p squarewave 
Synchronization. +3% of oscillation 

frequency per Vrms 
Output distortion: 

0.05% 500Hz - 50kHz 
0.5 % 50Hz - 500kHz 

Output impedance: 800 ohm 

AUDIO 
GEN. /COUNTER 
AG- 2603AD $229.95 
Generates audio signal same as 
AG -2601A 
e digit frequency counter 1Hz- 
150MHz for internal and external 
sources Sensitivity <50mV 

FUNCTION GENERATOR 
FG -2100A $169.95 
0.2 Hz -2 MHz in 7 ranges 
Sine, square, triangle, pulse and ramp 
Output 5mV- 2OVp -p 
1% distortion, DC offset + 10V 
VCF: 0-10V control frequency to 10001 

FUNCTION GEN /COUNTER 
FG- 2102AD $229.95 
Generates signal same as FG -2100A 
Frequency counter 4 digits 
Feature TTL and CMOS output 

SWEEP FUNCTION 
GEN. /COUNTER $329.95 
O.5Hz to 5 MHz in 7 ranges 
Sweep: Linear 10.1/Log 10.1 20ms to 2s 
AM Modulation 
Gated Burst, Voltage Control Generator 
Generator Control Voltage 8 8 digit counter 
1Hz -10MHz for internal & external sources 

ALFA ELECTRONICS (800) 526 -2532/(609) 520 -2002 15 DAY MONEY BACK GUARANTEE 1 YEAR WARRANTY 

FAX: (609) 520 -2007 CALL OR WRITE FOR FREE CATALOG AND BEST OFFER. 
741 Alexander Rd., Princeton, NJ 08540 Visa, Master Card, American Express, COD, Purchase Order Welcome 
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1RSïEK Test & Measuring Instruments ISO 9002 CERT. #934163 

100 MHz Cursor Readout Scope 
4 ch, 8 traces OS -6101 $1,499.95 

4 independent channels, 8 traces 
Time /Voltage cursor measurement 
ALT triggering function for 4 ch. 
Sweeps to 2ns7div, Delayed Sweep 
TV Sync., Ch. 1 output, Z -axis input 
2 probes(xl, x10) 

100 MHz Scope, 4ch. 8 traces 
Best value all purpose scope 
OS -6100B $1,329.95 

4 channels, 8 traces 
High sensitivity 5001V /dtv 
Sweeps to div. Delayed sweep 
20 kV accelerating voltage 
TV sync., Z -axis input 
A and B gate outtpput 
Best pece 100 MHz scope 
2 probes(xl, x10) 

50 MHz Triggering Oscilloscope 
OS-653 $699.95 

Dual Channel ALT Triggering 
Hold Off Function High sensitivity I mV /div 
Delayed Sweep Trigger level lock function 
Built -in Delay Line Z-axis ut., CHI output 
TV Sync 2 pro xI, xI0) 

20 MHz Oscilloscope 
OS -622B $344.95 

Dual trace, X -Y operation 
TV Sync., Z-axis innpput,CH 1 output 
High 

ggsensitivity 
1 m-V /div 

Tri level lock 
2 prööea (xl, x10) 

OS -623B - 20 MHz w/Delayed Sweep S 449.95 

OS -935 - 5 MHz One channel S 209.95 

DC Linear Power Supplies 
Single Output 

wpm 

Constant voltage and constant current mode 
Voltage regulation 50.01% 
Current regulation 50.2% 
Low ripple and noise 
Overload and reverse polarity protection 
Features 2 analog or 1 digital meter(PS series) 

2 analog or 2 digital meters(PR series) 
PS -1830 . ((00 -18V, 0-3A) 5209.95 
PS -1830D Di tal Diaplay 5219.95 
PS -1850 (0 -18V, 0-5A) $219.95 
PS -1850D Digital Display 5244.95 
PS -3030 (0 -30V, 0-3A) 5224.95 
PS -3030D Digital display 5254.95 
PS 6010 (0..60V, 0.1A) 5209.95 

PR-1810H 
PR-3060 
PR-6030 
PR-6030D 

r18V, 0-10A) 5349.95 
30V, 0-6A) $314.95 
60V, 0-3A) 5314.95 

Digital Display 5399.95 

Triple Output DC Power Supplies 

Two variable 0- 30VDC, 0-3A outputs 
One fixed 5 VDC, 3A output 
Auto tracking 
Auto serial and parallel operation 
Constant voltage and constant current mode 
Continuous/dynamic load can be selected 
Features 4 analog or 2 digital displays 

PC -3030 . (0 -30V, 0 -3Ax2) $499.95 

PC -3030D Digital display 5549.95 

Programmable DC Power Supplies 

High stability , low drift, 4 digit display 
Front/rear output -sense switch selectable 
Auto step running w /toner settings 
100 point progranunabtlity (PPS series) 
50 point programmability (PPT set-tell 
Auto sepal and allel.operation (PYYII series) 
Auto tracking (PP t serres , WEE-488.2 and SCPI 
compatible command set (optional) 

PPS -1860G 0-18V, 0-6A) 
PPS -3635G 0-36V. 0-3.5A) 
PPS -6020G 0-60V 0-2A) 

PPT- 3615G: OO--36V OO-- 1.55AAx2,00 --66V, 0-3A) 

1099.95 
1099.95 
1099.95 
1399.95 
1399.95 

Digital Display Function Generator 
FG -8016G $239.95 

Frequency Range: 0.02Hz to 2MHz 
Three Instruments in one: Function generator, Pulse 
generator & Frequency counter. 
Sine, Triple, Square, TM Pulse and CMOS output 
Built -in 6 digit counter with INT/EXT function 
1000:1 tuning range 
Variable DC-offset control 

FG -8015 Function Generator 
0.02Hz -2MHz (No Counter) 5189.95 

FC -8131 InteFigent Counter 1.3GHz 5469.95 

FC -8270 Intelligent Counter 2.7GHz 5629.95 

UC -20106 Universal Counter 5294.95 

Digital Multimeter & C Meter 
DM-8034(3Y2 digits) $179.95 

8 Function, AC/DC voltage, AC/DC current, resistance 
Built -in C meta, diode teat and audible cordinuuty diedn 
High voltage 1000V and 20A range 
05% basic seamy 

DM -8040 (3% Digits, True RMS) 
Measures ACV to 50 kHz 5339.95 

DM -8055 (5'/% Digits) $649.95 
0.006% basic accuracy 
1 V, ImC), Incc resolution 
dBm measurement 
Auto range, relative mode, Max/Min 

DM-8055G(5% Digits, GPIB) 5889 9 

Model DM -392 
(33/4 digits) $109.95 

Auto/Manual rangirp(38 ranges) 
42 Segment analog bar graph 
Data Hold/Min -Max memory 
/Relative mode 
Auto power off 
Overload protection 
Audible continuity check 
/diode test 
Capacitance: IpF-401.4F 
Frequency: 0. l Hz -1 MHz 
20 Amp range 
Double high energy fused 
(IA, 20A) 

% 0.3% accuracy 

DM -351 : 3'/, Digits w /Continwty. Auto Off $54.95 
DM -352: 3% Digits, Cap. Freq. hFE 20 Amp $79.95 
DM -353 : 3% Digits, Cap. Freq. Temp. hFE 584.95 
DM -391 : 3% Digits, Auto, Cap. Freq. Min/Max $99.95 
DM -392 : 3' Digits, Hold Min/Max 20Amp 5109.95 
DM -393 : 3% Digits, Peak, Logic, hFE, Freq 5119.95 

ALFA ELECTRONICS (800) 526- 2532/(609) 520 -2002 15 DAY MONEY BACK GUARANTEE 2 YEAR WARRANTY 

FAX: (609) 520 -2007 CALL OR WRITE FOR FREE CATALOG AND QUANTITY DISCOUNT 

741 Alexander Rd., Princeton, NJ 08540 Visa. Master Card, American Express, COD, Purchase Order Welcome 
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Roger's Systems Specialist 
Call to Order 

800 -366 -0579 

Iii 
21021 -504 Soledad Canyon Road 

Santa Clarita. California 91351 

III 

Fax to Order 
805 -288 -2293 

Free Catalog with order 
Most orders shipped same day 

. "We Have Great Connections' . 
Computer Communications 

Network Audio Video o.3 r 
Cables * Connectors * Accessories 

SCSI Il Cable 
2' SCSI Il HD50 male to SCSI I male 

#CC-679-2 

$1 2212 

Stereo Headphones 
Exceptional Sound 
1/4" Stereo Adapter 
3.5mm Stereo Plug 
Major Brand Name 
Blister Pack 

#TM- 170-SP $704 

Cables 
SCSI $4 /up 

SCSI I & Ill $14 /up 

MIDI /Sound Blaster $15 

Accessories 
SimmVerters $22 

Sound Card Microphone $3 

Dual RJ11 Wall Plate $.50 

12vdc Power Fans $5 

Auto Fax/Modem Switch....$89 

EtherNet Card $46 

Monitor Arms $39 

Keyboard Drawers $14 /up 

Mini D -SUB Gender Changers 

All D- Subminature 
genders available 

Only 1/2" deep 
Just ask for size and gender 

most are 

$2Q-Q each or less ! 

Printer Sharing Device 

$3425 
each 

Up to 40 computers to one printer up to1500' 
Uses 4 conductor phone cable 

#CC -222 -P for printer #CC -222 -C for computer 

$10.00 minimum order $4.50 for shipping for pre -paid orders California add 8.25% tax No out of state checks 

CIRCLE 302 ON FREE INFORMATION CARD 
J 

EPROM+ 
PROGRAMMING SYSTEM 

USES PARALLEL PORT 
EPROMS (24, 28, 32 & 40 PIN PLUS 27CXXX) SUPPORTS OVER 
513e!17OO11O,10 01 1000öo1001 iózái10,020 2 600 CHIPS 
2000,2001,220,240 2048,4001,4002,040,080,8001 

rMS2716 

Flat Panels served Here 

., 

4. 

Mf 

1 

kw 

4. 

' 

House Specialty - Monochrome LCD Kit $249 

2516,32,64,68764, 

FLASH EPROMS 
281756, 512, 010, 020 PLUS 29CXXX, 29FXXX 

EEPROMS & NVRAMS (PLUS cxxx) 
2804,16,16A,17, 2864, 64A, 65, 28256, 28C010 
X2210,X2212,DS1220,1225,1230 

SERIAL EEPROMS (8 PIN PLUS CXX) 
2401,02,04, 06,16,32,65,2444,59011 8572,82 92 
9306,46,56,66,16811,911,80011A, ER1400/58657 

BIPOLAR PROMS" 06 THROUGH 24 PIN) 
74SXXX AND 82SXXX FAMILY 

MICROCONTROLLER . (csE EAND 
FLASH) 

87075X, 89051 ,52,68705,68HC705,68HC711E9 
PICI6C5X ,PICI6C6X,PICI6C7X,PICI6C8X 

4 .... 

___ 

/p PP npxcA yy ryryyy 

oLe Garg . (22 Ke4aurant Menu 
_ Appbr.n (Controllers for PC ISA Bus) 

Earth LCD/M Monochrome LCD Controller $149 
EarrfhVlslon/ISA Color LCD Controller $299 

G..,. (Include LCD, ISA Controller, 
Cable & Backllte Inverter 

Monochrome 9.4" $249 
Color Single Scan 8.2" $450 
Color Dual Scan 9.4" $749 
Color 9.4 TFT $995 

-.AL C .t.(LCD Only) 
Mono 9.4" LCD $95 
Color 8.2" Single Scan $125 9 
Color 9.4 Dual Scan $399 

ADAPfER REQUIRED - ASSEMBLED ADAPTERS AVAILABLE / DETAILED DIAGRAMS INCLUDED 

SOFTWARE - READ, VERIFY, PROGRAM, COPY, DISK FILE LOAD & SAVE, 
CHECKSUM, PLUS A FULL SCREEN BUFFER EDITOR WITH 20 COMMANDS 

READS INTEL HEX , MOTOROLA S- RECORD AND BINARY FILES 
FAST! - MANY DEVICES PROGRAM IN UNDER 10 SECONDS 
RUGGED (9 "X 6 "X 3 "), PORTABLE ENCLOSURE WITH CARRY HANDLE 
DESIGNED FOR BENCH AND FIELD SERVICE. 

ACCESSORY CONNECTOR FOR FUTURE EXPANSION 
*LED INDICATORS SHOW POWER, PROGRAMMING & SYSTEM STATUS 
MADE IN THE USA - 30 DAY MONEY BACK GUARANTEE - I YR WARRANTY 
SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK, CABLE 
PRINTED MANUAL AND SOFTWARE 

ANDROMEDA RESEARCH $289 
P.O. BOX 222 
MILFORD, OHIO 45150 

tEARTH "The Flat Panel Solutions Company" 
Computer Technologies 

P.O. Box 7089 - Laguna Niguel - California - 92607 
Ph: (714) 448 -9368 - Fax: (714) 448 -9316 

Email: lcd_king@ix.netcom.com 
o- 

(513) 831 -9708 ', ,. so 
FAX (513) 831 -7562 

ADD $5.00 SHIPPING - $5.00 C.O.D. 
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QUALITY PARTS DISCOUNT PRICES FAST SERVICE 

EXPERIMENTERS DELIGHT 

20 MB TAPE 
BACK -UP SYSTEM 

Interdyne Model # 6025 
Designed to back -up an 
IBM PC/XT /AT, DOS 
2 0 or later. 
These units 
were 
designed to 
do back -ups 
on a small roll 
of 1/4" magnetic 
tape. The units are 14.6" x 4.75" x 2.9" and 
weigh 10 lbs. The heavy -gauge metal chassis 
box contains a tape drive, power suooly with fan 

and other components. Also includes IEC power 
cord, data cable and 2 rolls of back -up tape. 
Although these are new units, we do not wish to 
represent these as useable CAT# TBS-2 
units. 
We are selling them 

$1 "AS -IS" for parts s 2-01 each 
and experimentation. 

PORTABLE 
SCSI CASE 

Nearly complete 
case for SCSI 
device. 
Includes 
40 watt 
power supply 
(5 Vdc @ 3 

amps, 12 Vdc 
@ 2 amps) with cooling fan, power switch, 
fuse holder, LED socket, power input recepta- 
cle, two standard 50 pin SCSI irterface jacks, 
molex -type power connectors, interior cable 
with 50 pin socket connector and interior 
mounting rails. Front face plate is an aftermar- 
ket piece that doesn't quite go with the box but 
serves the purpose pretty well. Absent from 
the case is the switch in back which specifies 
the device's position in the chain This can be 

easily bypassed with a few 0.1" shorting 
jumpers (our CAT# SJ -1). Also not included is 

a standard IEC power cord (our CAT# LCAC- 
60). Off -white case is 

14.25" X 7.38" X 3.26" 
and has a folding handle 
for easy carrying. 

CAT# SCSI-1 

$19-93- 
2 for $36.00 

WRITE 
FAX For A 

Free 64 Page 
CATALOG. 

Outside the U.S.A. 

send $2.00 postage. 

FORCE SENSING 
RESISTANCE PAD 

mInterlink 7.5" x 11.5" x 

0.03' thick plastic pad 
with two separate force 
sensing resistor circuits 
embedded in the pad. 
We have no factory 
specs or information on 

the intended application fo the product. It was prob- 

ably designed for some sort of touch sensitive appa- 
ratus. The resistance circuits read between 1.5 Meg 

and 0.5 Meg when nothing is touching the pad. The 

resistance decreases to as low as 1.5K ohms when 
pressure is applied to the pad and appears to be 

dependent upon force and the amount of surface 
area acted upon. An interesting 
device for experimentation. 

CAT# FSR -1 
$4h 

MERCURY TILT SWITCH 
SPST mercury tilt switch. 

Glass bulb is 0.25 "dia. X 

0.67" long. (l)tJ 
Circuit is closed in vertical position. $1 each 
Rated 750 ma. CAT# MS-15 

720K 3.5 INTERNAL 
FLOPPY DRIVE 

Sony # MP -F11 W -2Z 
Brand new 720 KB floppy 
drives. Built for an OEM 
product, these are, in 

every way, compatible 
with PC /XT /AT com- 
puters except that the 
faceplate is slightly larger 
than those on exact replacements. The face- 

plate size on these is 4.04" X 1.23 ". (Normal 
size is 4" X 1 "). The faceplate is removable 
and can be trimmed if desired. In some cases 
it may work without trimming. Also, we have 

found that, when used in 5.25" bays with the 

adapter kit below, the adapter can easily be 

modified to accommodate the unit. Because of 

this slight inconvenience, we 
are selling these drives at an $14° 

.each 
incredibly low price. 

CAT# MPF -11SF 

INTERNET USERS! 
Visit Our Web Site.. 

http: / /www.allcorp.conVallcorp/ 

12 Vdc GEAR MOTOR 

Denso 
Brand 
40 RPM @ 
12.6 Vdc @ 
600 ma. (no 
load). Right - 
angle drive gear - 
head motor originally 
designed for automotive 
applications where lots of 
torque is required. 6.68" long X 3.5" X 1.62" 

thick. Three mounting holes 

on 1.9" and 2.6" centers. i 
CAT# DCM-64 $ each 

9 FOOT DUAL 
AUDIO CABLE 

10 for $120.00 

INSTALLATION KIT for MPF-11SF 

allows for installation into 5.25" drive bays. 
Simply cut and remove three plastic gussets to 

install. CAT# FDD -3.5 $3.50 each 

9' shielded dual audio cable with color coded 
(red and yellow) RCA style pin 
plugs either end. Black cable. $ QQ 

CAT# DCB -108 1 each 

10 for $8.50 100 for $75.00 
1000 for $500.00 

NOTEBOOK COMPUTER 
CARRYING CASE 

Padded carrying case, suitable for most note- 

book computers or other 
Blackequipment. _ Black 

leatherette 
exterior. 
B ack heavy 
nylon interior. 
Irterior space 
is "x8.7 5 "x 1 

2.75 ". Interior vel- # 
cro hold -down strap. 
Two interior utility pockets 
with velcro 
flaps. A fraction of the 
price of most similar cases 

CAT#CSE -4 

75 
each 

ORDER TOLL FREE 1 -800- 826 -5432 
MAIL ORDERS TO: 

ALL ELECTRONICS CORP. 
P.O. BOX 567 

VAN NUYS, CA 91408 -0567 

E -MAIL allcorp@allcorp.com 
FAX (818) 781 -2653 
INFO (818) 904 -0524 

NO MINIMUM ORDER All Orders Can Be Charged to Visa, Mastercard or Discover Checks and Money Orders 

Accepted by Mail Orders Delivered in the State of California must include California State Sales Tax NO C.O.D 

Shipping and Handling $5.00 for the 48 Continental United States - ALL OTHERS including Alaska, Hawaii, P.R. and 

Canada Must Pay Full Shipping Quantities Limited Prices Subject to change without notice. 
711 

CIRCLE 214 ON FREE INFORMATION CARD 

81 

www.americanradiohistory.com

www.americanradiohistory.com


82 

ELE RONIC 
COMPONENTS 

Whether you order 1 part or 
all 57,953...MOUSER stocks 

and...ships same day!! 

CALL...(800) 992 -9943 

for your 
FREE 

CATALOG 
958 North Main St. 

Mansfield, TX 76063 

MOUSER 
ELECTRONICS 

e 

Sales & Stocking Locations Nationwide 

VIDEO -AUDIO Modulator 
switchable FM /AM Audio 

Application for: all TV STANDARDS (NTSC -SECAM -PAL) 

CATV - Modulator.Com o uter.TV- Transmitter Video - Generator, Video security systems etc. 
RFp °fir r~ - 

MAR-11' . -AMPaaa 
eut 

Wt 
vcc 

AUDIO input for AM 

Audio carrier 
4....7MHz 

l5uH 

11111 

1 Ì 

a 
Titpre AMP 
40 MHz to 1GHz 

-20dBm 

.R t balan 
5Y /4I 

WORM _ 
i 

75 ohm 

I 

IV P/P 
VIDEO Lnrj input 

I 

VIDEO /AUDIO Modulator 
# 5670 

SMD small outline 

o 

I turn 

Audio input 
for FM mod. 

Vs 12V 

llllllll 

videoeg 

- to prescaler 

please fax 
for samples 

or load down with 
MODEM the 22page 
DATASHEETS(PCX) 
(english) 
1 file (sow) 
self decompression 
set 8N1(ANSI) 

F to prescaler 

tune o.. .28V 
3 33p (450 to 900111Hz) 

PICOTRONIC communication 
Zollamtstr.48 , 

67663 Kaiserslautern 
GERMANY 

FAX 
BBS . 
Tel + 

49 
49 
49 

631 
631 
631 

29579 
21048 
29187 

VOICE CHANGERS! 
ELECTRONIC KITS AND MORE! 

Powerful 2 stage audio amplifier 

Tunes 88 -108 MHz. 

Up to 1 mile range. 

Requires 9V battery. (Not inri.) 

Sensitive, picks up sounds at 
the level of a whisper. 

SUPER -MINIATURE FM TRANSMITTER 
Super small FM transmitter. Use with any FM broad- 
cast receiver. Easy b assemble, all drip (SMT) parts 
are pre -assembled to the circuit board. 

XST500 E -Z Kit 844.95 

sounds at 
amplifier. awpipes. up 

sounds at the level of a whisper. 

Tunes 88 -108 MHz. 

Up to 1/2 mile range. 

Miniature photo battery mounts 
right on circuit board. (Included) 

MICRO-MINIATURE FM TRANSMITTER 
Including the battery. this is the Worlds smallest FM 

transmitter. Use with any FM broadcast receiver. Easy 
to assemble, uses pre -assembled circuit board. 

XWB1000 E -Z KIT $46.95 

Up to 1/2 

T.TiTi7Y'I 
SHIPPING 8 HANDLING EXTRA 

BUY WITH CONFIDENCE FROM XANDI 
30 -DAY REFUAID POLICY 
TECH SUPPORE NUMBER (602 -894.0992) 

mie range. 

Miniature photo battery mounts 
right on arcutt board. 

Transmits at 143 MHz. 

Amazing audio sensitivity, picks up 
sounds at the level of a whisper 

CRYSTAL CONTROLLED FM TRANSMITTER 
Including the battery. this is the Worlds smallest crystal con - 

trailed FM transmitter. Transmits to any scanner type re- 
ceiver. Easy lo assemble, uses pre -assembled circuit board. 

XTL1000 E -Z KIT $69.95 

Smallest Phone transmitter anywhere! 
Tunes 88-108 MHz. 

Up to 1/4 mile range. r- 
Attach to phone line 
anywhere in house 
No batterie required 

by phone line. 

SUPER -MINIATURE PHONE TRANSMITTER 
Worlds smallest FM phone transmitter. Use with any 
FM broadcast receiver. Easy to assemble, all chip com- 
ponents are pre- assembled to the circuit board. 

Dial your phone from any- 
where and listen to the 
sounds inside your home. 

Two digit Touch Tone code 
for seam operation. 

TELEPHONE SNOOP 
The latest in home or office security. Call home from any- 
where, enter a two digit security code, and hear the sounds 
in your home Aubmataally turns on without ringing the 
phone, verifies code, then activates to cue and a half minutes. 

XPS -CASE KIT $13.95 
XPS1000 C KIT 855.95 

Transmits a continuous beeping tone. 

^Sl' 

Adjustable ptoImierageto108 MHz 

Up b 1 mile range. 

Works with any FM i 
broadcast receiver. t 

TRACKING TRANSMITTER 
Only 0.7 by 2.4 inches, the XTR100 operates at voltages of 3 
to 18 Volts and is ideal for use in locating lost model rockets, 
bicycles. aubnobies, games of hide and seek. and contests. 

XTR100 C Kit $29.95 

Covers t to 2.000 MHz 

Compact hand held uno. 

Uses sensitive microwave 
transistor arrH tier. 

Indies miniature loud speaker 
to audio indication of detected signals. 

SUPER SENSITIVE BUG DETECTOR 
When the XBD200 intercepts a signal in the 1 to 2.000 
MHz range, it emits a growl that increases to a high 
pitched squeal as the signal strength increases. 

XBD200 C Kit $39.95 

XSP250 E -Z Kit $28.95 

Use with any FM broadcast receiver. 

Hear every sound in an 
entire house! 

Up to t mile range. 

Powerful 2 stage 
audio amplifier. 

MINIATURE FM TRANSMITTER 
The XFM100 has a super sensitive microphone and is 
capable of picking up sounds at the level of a whisper 
and transmitting them to any FM broadcast receiver. 

XFM100 C Kit $21.95 
Digital voice changing: male to 
female, female to male. adult 
to child, child to adult. 

Anonymity on any call. 

Button for normal operation. 

16 levels of vice masking. 

VOICE CHANGING TELEPHONE 
STOP THOSE ANNOYING TELEPHONE CALLS! 
Sound older and tougher when you want to Not a 
kit. Fully assembled. Single phone operation only. 

TRANSITION 2000 $89.95 

Digital voice changing: male to 
female, female to male. 
adult to child, child to adult. 

Use with any modular phone. 

16 levels of voice masking. 

Connects between handset and phone. 

VOICE CHANGING ACCESSORY 
STOP THOSE ANNOYING TELEPHONE CALLS! 
Sound older and tougher when you want to Not a kit. 
Fully assembled. Use with single or mule-line phones. 

TRANSITION 2001 $59.95 

4 NDP7Serving the public since 19.81 

.E31GETx01tTZIr L1TC. 
1270 E Broadway Rd. # 113, Tempe AZ 85282 

Uninterrupted coverage of 
800 to 950 MHz. 

Works with any scanner that 
can receive 400 to 550 MHz. 

800950 MHz SCANNER CONVERTER tar 
If your scanner can receive 400-550 MHz. just add 
the XLC900 for uninterrupted 800-950 MHz cov- 
erage. It converts all 800 -950 MHz signals down to 
400.550 MHz so your scanner can receive them! 
Add our custom case kit for that Professional' look. 

XLGCASE KIT $13.95 
XLC900 C KIT $49.95 

TOLL FREE ORDER LINE: 1-800-336-7389 
FAX LINE: 1- 602 -731 -4748 

ASK FOR FREE CATAG OF OUR PRODUCTS 

Transmit high quality stereo to 
any FM stereo receiver. 

Built -in output level monitor for 
quick and easy tuning. 

Ideal for use with 
personal CD player. 

FM STEREO TRANSMITTER 
Transmit full- bodied Hi Fi stereo to any FM stereo re- 
ceiver. Separate left and right inputs and gain controls. 
Includes an output booster stage for greater range. 

XFS -CASE KIT 13.95 
XFS108 C KIT $39.95 

SEND MAIL XANDI ELECTRONICS 
ORDERS TO: BOX 25647 

TEMPE AZ 85285.5647 
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TM TEST 
EQUIPMENT 

Tenma, is rapidly emerging as the top choice of 
test equipment among todays service professionals. 
Regardless of your test and measurement needs, 
Tenma can meet your demands. TENMA's complete 
line of DMMs, oscilloscopes, frequency counters, 
power supplies, pattern generators and more, can 
be found at MCM Electronics. Call today for your 
free MCM catalog filled with over 21,000 items 
including service parts, tools, semiconductors 
and... TENMA test equipment. 

#72-6025 100MHz Oscilloscrpe 

FREE 
Catalog 

FREE CATALOG MVP Premier Distributor 

Hours: M -F 7 a.m. -9 p.m., Sat. 9 a.m. -6 p.m.,EST. 

MCM ELECTRONICS" 
650 CONGRESS PARK DR. 
CENTERVILLE, OH 45459 -4072 

A PREMIER Company 

Authorized 

Panasonic 
Quasar /Technics 

Original Parts 

Distributor 

Pri es effective until February 29,1996 

Get fast delivery from our distribution facilities near Dayton, OH and Reno. NV! CODE: ENS22 
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DIODES 

1N914 34 
1N4148 30 
1N4001...1N50V 30 
1 N4004 ..1 N400V 40 
1144007...1N1kV 54 
Deal P7: 50 pcs total, 
S1Opcs of ea) $2.00 

More Transistors 
MPSA05.... 150 
MPSA13.... 154 
MPSA27.... 150 
MPSA42.... 15$ 
MPSA58....150 
MPSA92.... 150 

Deal 02: 30 pcs total, 
15 pcs of ea.) $4.00, 

!More Transistors 
2N2222A... 30$ 

244124 13$ 000 2N4126 130 
2N5401 180 
MPSH10 15$ 

2N3055 är0 
T1P31C 550 
TIP32C 550 
TIP117 550 
TIP120 800 
TIP125 äi0' 

3mm (T7 ) 
Diff. LEDs 
Red 84 
Green 100 
Yellow... 120 

Deal LO: 30 pcs total, 
`10pcs of ea.) $2.50 

Ir 

Power Diodes 

1N5401..3A/100V...84 
1N5404 .. 3A/400V .. 94 
1N5408 ... 3N1 k V .. _ 100 
8A10 8A/100V..244 
8A100 8A/1kV_. 320 
Deal H8: 25 pcs total, 
5pcs of ea ) $3.00 

5mm (T1 314) 

Diffused LEDs 
Red 84 
Green.... 100 
Yellow... 124 

Deal L3: 30 pcs total, 
(10pcs of a.) $2.50 

r Digital Meter 

only 
$32 

ACbrat. t 
DC Volt 

C Amp 
Amp 

Transist 
Resistor 
Diode 

Audible Cont tester. 
Probes included 
Res: 200 to 20M. 
CUn: 200uÁ to 20A. 
Volts 200mV to 1kV., 

1W Zener Diodes, 

1N4728Á.... 3.3V ...100 
1N4733Á.... 5.1V ...100 
1 N4739A.... 9.1V ...100 
1N4742Á 12V.... 10$ 
1N4744Á 15V.... 100 
1N4748A 18V....100 

Deal 25: 30 pcs total, 
115pcs of ea.) $2.00, 

RADIAL LYTICS 
1 uF /5OV 84 
2.2uF/50V 84 
3.3uF/50V 80 
4.7uF/5OV 80 
10uF/50V 74 
22uF /SOV 80 
33uF/50V 90 
47uF/50V ... 104 

Deal A2: 40 pcs total, 
5pcs of each)_.. $3.00 

RADIAL LYTICe 

11111 

10uF/25V 80 
22uF25V 64 
33uF25V 80 
47uF/25V 70 
100uF25V 80 
220uF25V 90 
330uF/25V..140 
470uF25V 170 

Deal AT 40 pcs total, 
,(5pcs of each) ...$4.00, 

1A SCHOTTKY 

1N5817...1A2OV..200 
1N5818 ...1 A/3OV .. 230 
1N5819 .1A/40V .. 240 

Deal YO: 9 pcs total, 
a(3pcs of each) $2.00, 

Ceramic Disc 
(All caps rated 50V) 

10pF e4 
22pF 80 
27pF 60 
33pF 64 
47pF 64 l 60 
220pF 60 

Deal R4: 40 pes total, 
5pcs of each) $2.50 

r Ceramic Disc 
(All caps rated 5010 

270pF 60 
330pF 
470pF 
001uF 
01uF 
.022uF 
.047uF 
.1uF 

80 

64 
64 
64 
e4 
so 

Deal R7: 40 pes tote!, 
(5pcs of each) $2.50, 

DEAL W2...$2.50 

120 pcs total (20 pcs of 
each 10, 47, 100, 470, 
1k, 4.7k. All 1 /4W 5 %. 

Germanium 
Diodes 

1N34A 140 
1480 144 
1N270 280 

Deal G5: 18 pcs total, 
(epos of ea) $2.50 

3A SCHOTTKY D 
1N5820 3A20V..320 
1N5821 .. 3N3OV .. 380 
1N5822 _.3A/40V ..400 

Deal Y9. 9 pcs total, 
3pcs of each).... $3.00 

Mono Ca8 *ea ps 

.01uF/50V 047uF/50V 
022uF/50V .IuF/50V 

Deal B5: 40 pcs total, 
(10pcs of ea ) $2.50 

rTantalum Caps 
Til luF/35V 180 

2.2uF/35V 220 
10uF/35V 500 

Deal TO: 15 pes total, 
S5pcs of each) ...$3.50A 

r400V BRIDGES' 

4Amp 
1Amp 

1 5Amp 
DFO4M DIP 400 
WO/M Round... 350 
KBLO4 In-line ... 900 

Deal X8: Opts total, 
gpcs of each)....$3.00 

TEST EQUIPMENT SPECIALISTS 

HAMEG Spectrum Analyzers 

Model HM5008 
0.1- 500MHz, -100 to .13dBm. Scertwidth from 
50kHZ to 50MHz per division. Digital display of 
center and marker frequencies. Tracking gen- 
erator front -50 to ldBm $1,496 

Model HM6005 Identical to HM5008 except no 
tracking generator. $1,095 

Model HM5011. 0.15- 1050MHz, -100 to n13 
dbm. scanwidths front 100kHz to 100MHz / div 
Digital display of center 8 marker frequencies. 
Tracking generator from -50 to n1 dBm $2,86 

Model HM6010 Identical to HM5011 except no 
tracking generator $1,686 

Oscilloscopes 
Model HM303-4 30 Mhz dual chan., 1mV /div., 
sync sep calibrator, component lester. $589 

Model HM1004 100 MHz dual chan., f mV /div., 
trig. after delay, auto-set, 0.5s to 5ns /div., comp 
tester. Opt RS232 8 screen R/O a WI $1,216. 

Model HM1007 Analog /digital. 100Mhz analog, 
40Ms/s dpaal, dual than.. 4x2048x8 trace mem, 
Opt. PC 8 printer interfaces avbl. $1,Q6 

GOLDSTAR Oscilloscopes 

Model 9020G 
20MHz, dual trace, sync sprit., imV /dw., with 
built in 1 MHz function generator. $196 

Model $020A, dual trace, sync. sprit.. 1 mV /div. 
Liu 90206 but no function generator. $379 

FLUKE Multimeters 

1I 
12 79 87 

Model 10 $63 Model73 98 
Model 12 85 Model 77 159 
Model 23 159 Model 79 175 
Model 29 17$ Model 83 239 
Model70 79 Model 87 299 

Other FLUKE Test Instruments 
Model 30 Clamp -on ACV, A, ohms $98 
Model 33 Clamp -on true RMS A pk., keq 242 
Model 40 AC power, harmonic analyzer 1,080 
Model 61 Dig. thermocouple thermometer 134 
Model 810 LAN CadeMapper 356 
Call for eking on other modele and accassones 

TEKTRONIX Oscillosco s 

,e 
4.09saf 

Model THS720 Model TDS320 
Model THS720 100Mhz,500 MS/s. 2ch.$CALL 
Model THS710 80MHz, 250 MS/s, 2 ch. CALL 
Model TDS320 100MHz,500 MS /s, 2 ch.CALL 

SPECIALS! SPECIALS! SPECIALS! 
Super discounts on overstocks, slow !rovers 
and a couple of discontinued items. ALL NEW! 
MfgriModel Description List Sal* 
Fluke 11 Digital Multimeter $79.95 $62 
Fluke 25 Dignel Multimeter 235.00 181 
Fluke 51 Dig. Thermometer 149.00 111 
Fluke 8010A Digital Multimeter 399.00 253 
Fluke 8062A Digital Multimeter 389.00 289 
Fluke 93 Scopemeter 1,395.00 996 
Fluke 9$ Scopemeter 1,895.001,249 

T 
r &.t. 

800 -554 -8305 
Technical 770-772-9811 Fax 770 -772 -9780 

Shipping 4 %, VISA/Mastercard 

NOW 
YOU CAN "SEE" 

INVISIBLE FIELDS 
AND AVOID THEM 

Most homes and offices 
have hot spots with strong 
artificial electro- magnetic 
fields, where chronic 
exposure may cause 
mental or physical problems. Even the EPA names these 
fields as suspected carcinogens. You can reduce your 
risk by avoiding these high -field areas. 
The TriFieldl'M meter detects lar more of these fields than any other 
electromagnetic pollution meter. It's the only one that Independently 
reads AC electric fields, AC magnetic fields, andradio /microwaves. It also 
reads field strengths in all directions simultaneously. Every other meter 
that sells for under $500 reads only magnetic and only in one direction - 
they can entirely miss a magnetic field unless pointed correctly and are 
blind to radio /microwaves and electric fields, both of which cause biological 
effects. 

The TriFieldm meter reads all three types of fields numerically and with 
a SAFE /BORDERLINE /HIGH SCALE, weighted proportional to effect on 
the body. Thresholds are based or epidemiological and laboratory 
studies. (While no absolute hazard thresholds have been established, 
reduction of relative exposure is prudent.) 
The TriField", meter comes ready -to-use with battery, instructions, and 
one -year limited warranty. The cost is S144.50 postpaid. 

AlphaLab, Inc. 1280 South Third West Salt Lake City, UT 84101-3049 
For literature and information, call (503) 543 -6545 

Tel: (954) 974 -6864 
Fax: (954) 974 -6818 

Popular I.C.s 
LM324 ... 450 
LM339 ... 450 
LM358 ... 450 
NE555 ... 400 
LM558 .. 500 
LM741 ...400 

Deal U3 12 pea total, 
2pcs of enrich) $5.00 

Popular CMOS 
CD4001B .... 300 
cD4o11 B .... 300 fl"ill CD40 13B .... 400 
CD4017B....50$ 
CD4028B .... 40$ 

00coaosoe.... 400 
CD1oeee ..40$ 
CD4089e.... 400 

Deal VO: 10 pcs total, 
2 - of each) ...$5.00 

DEAL M3....$5.00 
7805 7812 
7905 7912 

12 pcs total 
(3pcs of each) 

DEAL J1 $3.50 
78L05 
78L12 

10 pcs total 
(5pcs of each) 

Gateway Products Corp. 
Transistors 

PN2222A .. 70 
PN2907A .... 70 
2N3904 7$ 
2N3908 70 
2N4401 70 
2N4403 70 

Deal N8 80 pcs total, 
a(lopcs of ea) $3.50 

rSemiconductors 
74LS174...400 
74LS244 ... 450 
7415245...450 
74LS371...450 
LM388N .... 450 
MC1488 .... 450 
MC1489 .... 450 

V. Regulators 
LM317T 700 
7805 500 

500 
504 
500 
500 
500 
500 
500 
500 
500 
400 
400 

7808 
7812 
7815 
7818 
7824 

/'/JJJa'QJ 

79o5 
7908 
7912 
7915 
78L05 

000791_05 
78112 

Please mail orders to: 
P. O. Box: 93 -6397 
Margate, FL 33093 

Toggle Switches 
Miniature size 

1/4" Panel hole 
on-on SPOT.... 550 
on -oRan SPOT.... 650 
on-on DPDT.... 750 
on- off-on DPDT.... 850 
Deal S3: 8 pes total, 

a(2pcs of each).. $5.00 

DEAL W5....$2.50 --{pt -0- 
100 pcs total (20 pcs of 
each 10K, 47K, 100K, 
470K, 1M. All 1/4W 5 %. 

SOLDER ROLL 
SN63/37 
031' dia 

1 Lb Roll 

$7.80 
$10.00 minimum order. We accept VISA, MC, MO, Check, No-CODs. Please add $5.00 for shipping & handling (foreign addresses: $8.50). Florida addresses add 6% sales tax. Hours: Mon -Fri: 9AM to 5PM, Sat: 9AM to 12PM (EST). All new premium parts. Send for free Catalog. 
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Who says we have the two best PC diagnostic tools 
on the market? Just about everyone... 

kUNIVE, 
I STI 

fast & accurate aiagnastics Jmra 

21a 
gets a telephone walkthrough during which an experienced 
technician shows you the features of the product. My techni- 

cian was quite knowledgeable and helpful." 
-Drew Heywood /Inside NetWare 3.12, 4th Edition 

"MICRO -SCOPE has helped me and my company 
save over 20 hard drives through its low level 

format procedures. I am very happy and 
impressed with this software. I think MICRO- 

SCOPE is worth it, no matter the cost." 
-Andy Tran, Technician 

"Not only did MICRO -SCOPE successfully low - 

level format an IDE drive that was purposely 
damaged, but of four drives reporting 'controller 

error' and thought to be defective, MICRO -SCOPE 

managed to reformat three of them and restore them to 

full capacity. The only reason it failed on the fourth is 
because the drive will not spin up at all. If you ever have trouble 

convincing anyone of what MICRO-SCOPE will do, y'all just have them 
give us a call." -Russell Hoiliman /Software City 

Low -Level Formats all PC Drives, even IDEs! 

Works with Windows, Windows NT and 
Windows '95, 052, Unix, Xenia and Novell 

Fast & Accurate Diagnostics -Professional Level 

areal Tech Support 

Call Now for Special Pricin : 

1-800-864-8008 

TM 

Featuring these 2 award -winning diagnostic tools: 

Micro -Scot e 6.0 & Post.Probé 
UN/VERSAI DIAGNOSTIC SOFTWARE 

Don't take our word tor it -read what users 
and reuiewers baue to sag MIN the two best 
PC diagnostic tools on the market: 
"Micro 2000's MICRO -SCOPE and POST -PROBE are available separately 
and in a small kit (the Toolkit) containing diagnostic software and a 
diagnostic board. If your system fails to boot, this will tell you why, if 

anything will. If it boots but behaves oddly, this gives you a fighting 
chance of finding out if it's a hardware error. You name it, this tests it. 
If you maintain PCs, you'll love it. It gets a User's Choice Award. 
-Jerry Pournelle /BYTE Magazine User' Choice Award /May 1994 

" [POST- PROBE] is the only card that will function in every system on 
the market. The documentation is extensive, and not only covers the 
expected POST Codes for different BIOS versions, but also includes a 
detailed reference to the bus signals monitored by the card." 
-Scoff Mueller, from "Upgrading & Repairing PCs," Second Edition 

" [The Universal Diagnostics Toolkit] provides the most sophisticated 
diagnosis and repair of any PC. Ideal for technicians and support 
staff -in fact anyone who maintains or repairs PCs must have it. This 
product is a technician's (or serious enthusiast's) dream tool kit." 
-SA Computer Buyer /March 1995 

"...If you're responsible for technical support of hardware, there's no 
other :ool I'd recommend sooner than MICRO -SCOPE. The product's 
power, coupled with excellent, prompt and knowledgeable technical 
support, makes it a sure winner." 
-David Welcher /Data Based Advisor Magazine /January 1994 

"All in all, we found this hardware /software combination in Micro 
2000's UNIVERSAL DIAGNOSTICS system to be superb. It is extremely 
useful and a definite must have for anyone responsible for maintain- 
ing computers." -PC Upgrade Magazine /Volume 3, No. 3 

"My favorite diagnostic program is MICRO -SCOPE from Micro 2000, 
Inc. It will test everything you can think of, and a few things that would 
never occur to you. The list of features is quite long. Every purchaser 

E1 1945 ki"sl0 2000, Im'..VI IRON Reserved. MIQtO NXMF. and NWT-PROBE arr iruirnurks owned by Micro 1.004). ini 

0cce, 

1100 East Broadway, Suite 301, Glendale, California 
Phone 818/547 -0125 Fax 818/547 -0397 Web Page: http: //www.micro2000.com 
International orders call: Micro 2000 Australia: 61 -42- 574144 
or Micro 2000 Europe (UK): +44- 462 -483 -483 1993 

IETTA 
Govt. .Serr. #: GS-00K- 94AGS- 5.396 
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DATA ACQUISITION 
and Control Hardware for PC's 

ANA100 Analog 110 $ 99 DIG100 Digital I/O 

' 8 Channel 8 -Bit 
' 0 to 5 Volt Input 

14 TTL I/O lines 
Analog Output 
400KHz Sampling 

ANA150 Analog /Counter... $ 89 

8 Channel 8-Bit 
0 to 5 Volt input 
3 16 -Bit Counters 

' 400KHz Sampling 

$ 39 

8255 PPI 
24or48 TTL Uo 

Unes option 
Selectable Base 
Address 

DIG200 Counter I/O $ 79 

3 16 -Bit Counters 
' 8 TTL Input lines 

8 TTL Output lines 
Selectable Clock 
Frequency input 

ANA200 Analog I/O $ 79 ANA201 Analog $ 129 

1 Channel 12 -Bit 
0 to 5 Volt input 
optional bi -polar 
100KHz 1300KHz 

Sampling rate 
24 TTL I/O lines 

8 Channel 12-Bit 
xl, x5, x10, x50 
Programmable 
Channel gain 
100KHz/300KHz 
Sampling rate 

Engineering Software - PC /MSDOS 

Easy -PC Professional XM - Integrated Electronics 
CAE System, Combines Schematic Capture, 
Simulation, and PCB Design in one package.... $ 349 

PC -SCOPE - Digital Storage Oscilloscope, 1, 2, 4, or 
8 Channel Capture and Display of Data. Works with 
ANA100, ANA150, and ANA201 Boards $ 39 

More Hardware and 
Software Items 

Ask for our current catalog 

We accept 
MasterCardNlsa Orders 

BSOFT Software, Inc. 
PHONE 614 -491 -0832 * FAX 614 -497 -9971 
444 COLTON ROAD * COLUMBUS, OHIO * 43207 

D.P & SONS I-800-403-37.41 

UNIQUE ITEMS AT A VALUE BUY 
SONICEL ULTRA SONIC CLEANER $19.95 
COMPACT UNIT FOR USE ON SM PARTS - NICAD RECHARABTE 

24 HOUR LCD 4 EVENT TIMER KIT $44.95 
MICRO -POWERED BY BATTERY -TIMES 4 DIFFERENT FUNCTIONS 

AUDIO AMPLIFIER KIT $29.95 
100W- INCLUDES POWER SUPPLY 

MALIBU SINGLE EVENT 24 HR. TIMER $á 95 
12V 25W WEATHER RESISTANT OUTDOOR TRANSFORMER 

GEL CELL RECHARGEABLE $6 95 
6V 4.5 -7.5 AH RECONDITIONED WITH GUARANTEE 

IDEAL FOR STORAGE GLASS LAB BOTTLES FROM $. 95 
1000MI.(a11t2.95, 100ML.JS1.95, 5OMI4 $.93 

COMPUTER POWER CORDS $. 99 
STANDARD CORD - MINIMUM PURCHASE 10 CORDS 

6 OUTLET SURGE PROTECTOR $4.45 
HEAVY DUTY CIRCUIT BREAKER 

2" SPEAKERS 8 OHM 10 Foil $1.00 
PRINTER CABLE $. 75 
MINIMUM PURCHASE 4 CABLES 

RIBBON CABLE FROM $.05 ' 
MUST BUY 1O'+ 40 CONDUCTOR $.13', 34 CONDUCTOR S.10'. 16 CONDUCTOR $.05' 

PLASTIC LENSES $5.95 
FOR PROTECTION TELEVISION 1 LENS=4"MAX,1 LENS -6" MAX. 

*Plus shipping and handing. We accept V, MC, DISC, MO and COD. Call the toll tree 
number above or fax us at 713- 789 -9740. Maas would late more mformadon from us on our 
large variety of unique products at truly great prices please call or fax us for a free catalog. 

- - - 
You can Build Gadgets! 

Here are 3 reasons why! 
' BP345- GETTING STARTED IN 

PRACTICAL ELECTRONICS .$5.95 
If you are looking into launching an ex- 
citing hobby activity, this text provides 
minimum essentials for the builder and 
30 easy -to -build fun projects every ex- 
perimenter should toy with. Printed -cir- 
cuit designs are included to give your 
project the professional touch. 

BP349- PRACTICAL OPTO- 
ELECTRONIC PROJECTS....$5.95 

If you shun opto- electronic projects for 
lack of knowledge, this is the book for 
you. A bit of introductory theory comes 
first and then a number of practical pro- 
jects which utilize a range of opto de- 
vices, from a filament bulb to modern 
infrared sensors and emitters. 

I I 

Practical 
Opto- Electronic 

Projects 

BP363- PRACTICAL 
ELECTRONIC MUSIC 
PROJECTS $5.95 

The text contains a goodly number of 
practical music projects most often re- 

quested by musicians. All the projects 
are relatively low -in -cost to build and all 

use standard, readily -available compo- 
nents. The project categories are guitar, 
general music and MIDI. 

Mail to: Electronic Technology Today, Inc. 
P.O. Box 240 Massapequa Park, NY 11762 -0240 

Shipping Charges in USA & Canada 

$0.01 to $5.00 $2.00 $30.01 to $40.00 $6.00 
$5.01 to $10.00 $3.00 $40.01 to $50.00 $7.00 
$10.01 to $20.00 $4.00 $50.01 and above $8.50 
$20.01 to $30.00 $5.00 

Sorry, no orders accepted outside of USA and Canada. All 

payments must be in U.S. funds only. 

111 Number of books ordered. 

Total price of books $ 

Shipping (see chart) $ 

Subtotal $ 

Sales Tax (NYS only) $ 

Total enclosed $ 

Name 

Address 

City State ZIP 

Please allow 6 -8 weeks for delivery. ETO2 - - - - - - 
www.americanradiohistory.com

www.americanradiohistory.com


1 7 ' ' / 
l_/LJ 

MI 

ISO 9002 CERT/FI ED MANUFACTURER , E K Test 6 Measuring Instrumenta 
SINCE 1975 

. wpm ur aa - f 
r6. C3., 

..a.11112 

GFG -8020G 
GFG -8016G 

* Frequency Range: 0.02Hz to 2MHz 
* Frequency Range: 0.02Hz to 2MHz 

y g * Three Instruments in one, Function Generator, 
* Sine, Triangle, Square, TTL pulse and CMOS output Pulse Generator & Frequency Counter * Built -in 4 Digit Counter (INT only) * Sine, Triangle, Square, TTL pulse and CMOS output * Large 0.5" LED DISPLAY * Built-in 6 Digit Counter with INT /EXT Function * Variable offset control * 10000:1 tuning range * Output Overload Protection * Variable DC offset control 

GW /INSTEK CELEBRATES ITS 20TH ANNIVERSARY WITH A 

COMMEMORATIVE ISSUE OF THE BEST SELLING FUNCTION GENERATORS 
IN THE WORLD (IN THE U.S. - TOTAL SALES EXCEEDS 20,000 UNITS): 

GFG -8020G & GFG -8016G 
FOR THIS SPECIAL OCCASION THE PRICE HAS BEEN REDUCED TO: 

GFG -8020G : $ 219.00 GFG -8016G : $ 239.00 

For a complete catalog of Instek equipment and the Distributor nearest you, please contact: Instek Corporation 
1205 John Reed Court City of Industry, CA 91745 818 -336 -6537 FAX 818 -369 -1748 

CIRCLE 199 ON FREE INFORMATION CARD 

MC68HC705PJ 1 A MICROCONTROLLER PROGRAMMER - $179.00 
EDUCATIONAL STARTER KIT - $335.00 

MODEL PJ1A PROGRAMMER 

R2 53 . p 41, 

(0 4) V (4`? c4puz 

_..../ 

pu cs 0 
07 9 4 1 4 CT l? :'° C5 PIN 1 -- : : Qs : Y 

ON 

616* 
OFF °" p" 

MODEL PJ1A 
MC68HC7O5J1A PROGRAMMER 

U7 

MODEL PJ1A PROGRAMMER 
USER'S MANUAL AND 

DISTRIBUTION DISKE'Ul'E 

Motorola's MC68HC705J1A is a marvelously flexible and inexpensive 20 pin microcontroller The 
PJ1A connects to a PC serial port and provides the fastest, easiest way to program these devices. 
The PJ1A programmer, power supply, host PC control software and manual is $179.00. Learn how 
to use microcontrollers in embedded systems with the educational starter kit which includes the 
above plus a PC based cross assembler, Motorola technical specs and applications guide, sample 
programs with schematic diagrams and an erasable J1A chip for $335.00. 

TEç i The Engineers 'l'EL: (802) 525 -3458 FAX: (802) 525 -3451 
Collaborative, Inc. Route 3, Box 8C, Barton, VT 05822 
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Robot Kits Academic -Level Books 
./ Build it Yourself J Action Packed 

EASY TO BUILD You do ALL electronic & mechanical assembly using 2 -color Instruction Books with 
step -by -step, well- illustrated directions for assembly, experiments and testing. Each Robot Kit applies 
different electronic & robotic principles. Learn how Robots work and have fun at the same time! 

606A "Scrambler" All Terrain 
Robot This 6- legged Robot walks over 
rough terrain. Uses high -tech infrared 
beam to sense and avoid avoid objects in 
its path. 32 page Book. $37.95 

602A "Blinky" Pathfinder Robot 
Follows path made with a marker pen or 
tape. Red /green LEDs react to steering 
changes, adding fun and interest. 28 page 
Book. Infrared emitter /detectors. $36.95 

603A "Copycat" Programmable 
Robot Program direction, light and 
sound using detachable keypad (included) 
or optional PC. Learn digital logic basics. 
44 page Book. $57.35 

601A "Scooter" Sound Controll- 
ed Robot Backs up, changes direction, 
goes forward when it hears loud noise or 
hits an object. Florescent red. 24 page 
Book. Fast -paced excitement! $18.95 

DEPENDABLE PRODUCTS Since 1963, Graymark's ONLY business has been producing educational electronic 
kits. We do one thing and we do it right. That's why Graymark has the largest selection of electronic kits. And, 
our "It works or we fix it" policy guarantees success for YOU! 

ORDER TODAY! Phone: VISA/MasterCard CALL FOR FREE 
Mail: Check/Money Order, VISA/MasterCard 40 PAGE CATALOG 
Add: $4.00 Shipping 

Graymark P.O. Box 2015, Tustin, CA 92681 
CIRCLE 200 ON FREE INFORMATION CARD 

800 -854 -7393 

Complete Low Cost Data Acquisition System 
for Windows - $67 

8 channel recording (4 analog & 4 switch monitoring channels). 
Record up to 5000 data points per channel per recording. 
Real -time graphical displays of data acquisition e.g. analog & temperature. 
No analog to digital hardware required, uses the PC game (joystick) port. 
Better than 8 -bit resolution, selectable sample rates (from minute range to 20 
hertz), option for user defined hi- and low - alarms. 

Software calibration features allow calibration of sensors and joystick port. 

Save data in ASCII & BMP formats, supports OLE with EXCEL. 
Built in spreadsheet, ASCII data editor & graph plotting windows. 
Includes extensive documentation, plus examples of PC data acquisition projects 
(circuits & component suppliers) e.g. temperature, light, voltage, position sensing 
& switch sensing. For most hardware interfaces little more is required than a 

resistor to link a voltage or sensor to the joystick port. 
Purchase Price $67 + Shipping and Handling $5 (USA) or $7.50 (Canada) 

Phone for further information. Ph. (805) 499 7990 
88 Measurement Software, 2238 Adrian St., Newbury Park, CA 91320, USA 

Make your projects 
speak for themselves... 

DIGITAL VOICE RECORDERS 
Record up to 218 seconds 
1 to 8 messages 
High quality speech 12 bit 
Switch -closure actuation 
Sample rates up to 20Khz 
On -board backup 
Direct speaker output 
Wide operating range 
Small size 2.6" X 2.6" 
Made in U.S.A. 

MODEL Audiod' 218 

Call or write for more information 
OEM price and delivery available 

Custom designs and enclosures 
Single unit price $149.00 plus s +h 

Quantity pricing as low as $99.00 

402 Riley Road, New Windsor, NY 12553 
(914) 564 -5347 

Specifications and price subject to change. 
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1 J n see f ..10 )e-S [/Gi .,Cockitar eiecironic0 Corp. Since 1979 se _- un Cam/- uinmenl I-ornorcaiion 
D i / One Year Warranty. 15 Day Money Back Guarantee. OEM welcome. 

3121 -A Glen Ro al Rd., Ralei ' h, NC 27612 School purchase order accepted. Bids accepted. VISA, DISCOVER 
VALES REP U /STR/BUTORS/OEMWANTED. MASTER, & AMER. 

/C.1I Equipment for i OSI -1 %1/C/ /'ell l lc 
1 -800- 870 -19551(919)870 -1955 24 -hr Fax:(919)870 -5720 

DC POWER SUPPLY RF SIGNAL GENERATOR GRID DIP METER 
PS-303 S159.00 -- ..x SC -41608 5124.95 DM- 4061589.951.5- 250MHz 

` `"r': - 0- 30VDC, 0 -3A; 0.02 % +2mV line 100KHz- 150MHz up to 450MHz on 6 hands.6 plug -in coils, : 
:- .°* ---+. regulation; 0.02% +3mV load 3rd harmonics; 6 tinges; AM modu- 2 transistor. and 1 diode. 

r-c -1 r--,-.1,-:,..., regulation :ImVnns noise &ripple, lation.RF Output: 100mVrmsto3- Modulation ..2KHzSinewave.Crystal Oscillator. I- 15MHz. 
.__._. . 

Short cvcuúUoverioad protection; SMHz Modulator: Inn. I KHz AM. Wave ebaortion meter. Using 9 V DCpower supply. 

' constant clwent/vol e(CCJCV). , "' Ext. 50Hz -20KHz AM. n AUTO DISTORTION METER 
+ ° , ' 

"$229.95, 
PS303DSJ14.95díeloutput treckug Audio a,nt IKHlvma. 

DM 5799.95 
PS-305 S219.95, 0 _3OVIX', 0-5A. SG-4162AD with Freq. Counter I Hz- 150MHz, 6 digits. -3104A , 

PS -3051) S399.95. dual. tracking. -- -- for internal & external signals. Specification see SG-4160B above. MEASUREMENT: 
Range:0.01% -30X, 

BnOSZa9.950- 6OVDC.O -3A.: AUDIO GENERATOR 0.1 /0.3/1 /y10/30%fug scale O>!a 01121 8829 8112 S399.95 0.60VUC:, 0 -SA. 8. 
AC -2601A $124.95 Freq.: 400Hzi I O%. . 

060VDC,) 3A(5A5(dua9.95) ñ IOHz -IMHz, 5ranges; I000Hzt10%(HPF). 
0- 0- 3A(SA), dual, ¡,¡ , 

+ S' Output Level: sinewave 0 -SVms. Input: 3mV10OV, ° - - . 

independent tracking. Low ripple. " 

8102(8103) 1399.950489.95) dual O- 30VDC /0- 3A(5A), s "; square 10Vp -p. ratio measuring 20dß 

Fixed SVDC/3A, indepedent tracking operation. constant voltage Output Impedence: 600 Ohm. Auto. Switching Ranges Fundamental Freq. (fo)t 10%. 

and current Slave/Mester, Serial/Parallel connection. r' . . I , Distortion: <0.05% 500Hz50KHz Fund. Rejection: > -80dB at (fo)t5 %; > -70dß at (fo)t l0' /a 

PS- 16103(8107) S289.00($399.95) 0- I6VDC(0- 30VIX'), 0 -IOA. 
<O.S %SOKHz- SOOKHz. NarronnirAccuracy. í0.5d8, I.R(fo }2OKHz 

PS-2243(2245) 5139.00(5159.00) 0.12/0.24VUC,3A(5A). 
AG-2603AD 5229.95. with Freq. Counter I Hz- I50MHz. 6 digits, DM-3204 51,599.00 dual channels. 

8200(8201) S179.95(5239.95) 0- 30VDC(digital meter). 0- 
for internal & external signals. Specification see Au -2601A above FREO U ENCY COUNTER 

3A(5A).B210(8211) 5199.95(5259.95) two digital meters. FUNCTION GENERATOR FC.5250CS119.95 
8202(8203) 5499.95(5549.95) 3 outputs. digital display, FC 2100A 5169.95 

...W` 
Freq. Range: 10Hz- 220MHz: 

(HF)IOHz- 20MHz, 
(VHF)IOMHz- 200MHz 
Gate Time 01 & lace 

dual 0.3OVDC/0- 3Á(5A), a fixed 5VDC/3A, indepedent tracking 
operation, constant voltage and current. 

AM/FM SWEEMAR SCOPE 

eaaa'aa 
-aaa18 - 

aBaaPF 
- 

0.2Hz2MHz in 7 ranges; Sine , 

Square, Tnangle, Pulse & Ramp 

Output:5mVp- p- 2OVp -p, 1% i 

.' SM- 6225B/(S1999.95 
distortion. Max. Input: 10Vp -p. 

7 LEDs 
Freq Range (AM)49OKHz. (FM) 

VCF 0 -10V control freq. to 1000:1. Input Sensitivity 35mV I0Hz- 200MHz. Display: -digit 

FG-2102AD 5229.95 generates signals same u R,- 2100; 4 -digit Input /roped.. I HF) I Whin, (VHF) 500lun. 
10 -I i.4MHzAcurocy * O.IX 

counter display. TTL & CMOS outputs, 30ppm *1 count accuracyPC5260A 5146.00 
Marker. (AM)435KHL. ziKHz, 

i " t10KHZ (FM)10.7MHZ t7.5KHZ FG -20208 5159.00 0.5HZSOOKHZ Sine, Square, Triangle. 10Hz- 600MHz. 7-digit LEDs. 

'r.< - "n ;ix (FG)210J $329.95, Digital sweep generator. 0.SHz5MHz in 7 FC -3270 5149.95 
tISOKHz 

-1/1111/11M 
" ranges. Operating Mode: sweep, AM, gated burst, VCG. 10Hz -I 2Gliz. R -digit LEDs. 

STEREO SCOPE OS-7505B 1369.00 logger, 0 -I0MHz Freq Counter Int. O 511z-5MHz; Ext. 5HZ- 10MHz FC 3321.00 - - -400B . ..,. , 

ALIGMENT SCOPE OS-700IA S369.00 0-200K Hz. FM STEREO MODULATOR 10Hz- 600MHz 10-digit LEDs. 

AM /FM STD SIGNAL GEN. AG-2011A S549.00 (FC) 
57005 329.9510Hz- 1.3(81z.lo- digo LEI s 

Sc_4110A$1799.00 RESECTION: SIGNAL TRACER/INJECTOR 
Freq:IOOKHz- IIOMHz Carrier: SE- 61005134.95 

Display. 6 -digit LED -- ' Output: I OmV, ImV & 0.1mV t TRACER: Gain Max. 60dB 

Accuracy: " _ p- = COMPOSITE SIGNALS: * 2 
nl 4 Attenuation: 0/20 /40 /60dH 

-'t(SxlO -E5 *I count) - Pilot.. 19KHzt2Hz.0.SVma , aq á ̂:,. r g+ Inputlmped.: IOOKOhm 

Resoórtlon:l00Hz 1100- 34.99MHz), I KHz (35MHz- 110MHz). INT. MODULATION; 400KHz. - Output lmped.. e000hm, 

Output: -19d81í, -99d8í, 
1 dB steps. lmpedsnee: 500 VSWR 1.2. I KHz ±1%. I Vnns, distortion < .5 %;L -R S'eperanon: - 50dß Speaker 8 Ohm. 

NTSC TV COLOR BAR PAT. GEN. EXT. MODULATION: Freq.: 50Hz -I5KHz INJECTOR: Freq.: IKHz 

15KHz. Squarewave, Output level- Continuously variable 0 - 4.5Vp -p. 

('P(: -1366A 5159.95 
L-R Ssperauan: >45dB I00Hz -3KHz; >35dB 50Hz- 

VHF NTSC: 4m.. AC MILLIVOLT METER AUTO. CAPACITANCE METER 
Freq.: 45.75.175.25. 187.25 MHz , ` "" MV-3100A S159.95 wide hand CM3300A 5139.00 10 ranges. 99.9pF - 99.9mF, fully automatic 

- 
RF Ougait: IOmV . ' 5Hz-I MHz, 3 scales. mV, dB &dim. Resolution. O. I pF lowest. ...... 

C 0.1% full Impedence: 75 Ohm; aa+aaran' 
a, - ,s.. . 300µV -100V in 12 ranges, I OsV scale. . 

Vide. Output OW', IVp -p 
o ®a* (a. ,q:- resolution;70- 40dBin 12 ranges, Accuracy __ 

5W R/RF POWER METER OdB =1 Vma,Odim =0.755 V); *3% 0.5% of full acalet l digit to 99.9µF, Ills Input unpedence I OM I% of full scaler l digit to 99.9µF. 
310 S89.95 

- accuracy; . 

` "s Noise 2%. MV -3201 B 5309.95 Jul MAW. 3 digit LED. 
,a 

I t t 
,....:ar 

a Fnq.Range: í.ß- ISOMHz _ - channels, simultaneousmcavuement. ValtIndeda :pF.nF,µF.mF.Ovenangeindicator. 

' WRRM a,reW 0- w, 4W mi n 
OSCILLOSCOPE os-7305BSZ49.06 D(- -MHz, WOW- FLUTTER METER 

, 

Acewey: 5% -10 %; 50.239 plop. I'erricd: lOmV /Div; HorizonW: WF-3103A 5699.95 

Insertion Loss: 0.3dB. a 250mV/Div; 1011z- 100KHz in 4 °.1,'ßa.- Freq. Range: 3KHet 10% 

Inpul/(htput Imp.: 500 ranges; 3- CRT;lntemal and 1IS/CCIR; 3.15KHzt10% DIN. 
. 

320589.95,130.520MHz ExteralSync.,Input:IMO /35pF. 

330 5119.95, 1.8.520MHz. - OS -7010A 5369.00 [X' -IOMHz 
SWR-3P S26.95 1.7-150MHz; 5" CRT, IOmV /Cm- 10V /Cm,IMO 
RF Power: 0.SIOW,O.SWIOOW. " OS -6228 S344.9520MHz/dlaltrace 
SWR-2P 522.95, 1.7.30MHz; RF Power: 0.5 -IOW. OS -653 5699.95 SOMHZ dual delay swap, ALT trigger, TV syn. 

off RF Power Meter 340 5219.00, I.8.500MHz; 20mW - 2W. OS-6100B $1329.95 I00MHz, 4ch. R traces, delay sweep,best buy 

: Range 0.03/.1 /.3/3% full scale. 

Ra Accuracy *5%. 

y 4, ' ,..,. WF-3105A S799.95, digital: 

,- Function: LIN/WOW /Flutter /WED. ei.4..,i. Freq Crate IOHz- 9.99MHz :' re9 
Indication: CCIR/DIN /11S. 

TRAINING FREE AC/DC adapter with FC-5250C, 

FC- 5260/5270, CPG- 1366A, or SE -6100A 
urchase before 1/11 /96. unified uaantitv . 

MICROPROCESSOR /CONTROLLER Earssáá $í5900Dynamic rm&sc. 
Nor, um can learn and apply Computer control on your PC with our low -cost EDS -8804 $89.00 A/D and D/A converters. 

tralaers and lead yourself to the advanced 80386, 80486, etc.. Learn ASSEMBLY, C, EDS-8805 5239.00 Servo and stepper motors. 
and BASIC languages programming and debugging, and Microprocessor based system EDS8806 $159.00 Basic I/O experiments. 
hardware design and troubleshooting. Experiment guide and example programs are EDS- 8807N -16 $619.00 16 Dot matrix LEDs NE II PROI) t ( / 'S 
included la each trainer. Our trainers are widely adopted by technical collages. EDS- 8807N -8 5419.00 R 1)01 matrix LEDs. 

III W RF Power Meter 340 $219.00 8088 Trainer $699.00 1;(2-13068, each yourself 8OR8 assembly language prograrnmmg. EDS -8808 5269.00 ( )pí0- couple controls. 
Futures: Assembly language coding, assembler, dlsassembler, single step and multi- EDS-8809 -1 $589.00 stepper motor control, I.8- 500MHz; RF power: 20mW /200mW /2W; Imp.' 500. 

Accuracy: t10% full scale; N -type connector ;S WR <1.15 

Computer Monitor Tester Mrwl P 

breakpoint program debugger, display and rewrite registers. download/upload programs digital clock. sp- 
from/to external systems. I/O drivers. 56 -key large size keyboard, LCD display, RS -232 esker cntrLdot 
UART, punter interface, two expansion slots, t5V. t 12V switching power supply, 20 VO P S P PP Y. matrix LED, 
controls available, e g. servo and stepping motor, dot matrix display. D/A, A/U, sensors -. 

a 
64 matrix keyboard.5175,0QTest 

EDS-8811 S289.00 E(E)PROM programmer. Burn your own EPROM in just a minute. r s alga lights, elec. 
MDA, C'CìA, EGA, VGA, SVGA, 8514A 

monitors; Video Patterns: color bars, cross hatch, dots. 

color raster and windows; Two video connectors: digital 

TT). 94) & analog 15-HD; Power: 120VAC. 

MT810 $149. Same as MT801, except Power: 9VDC. 

JI(C -8052 $979.00 learn yourself Intel 8051 /8052 Embedded Microcontroller controls. Inc piano, atop 
U -DBGR 51599.00 Debugger /In- circuit Emulator for Microprocessors and programme. 111.4.* watch, etc. 24 

8051/52 In- Circuit Emulator. APEX-1E assembly language programming and debugging. .. experiments, 
dIc -100 $549,00 I/O control applications. learn Assembly, C, and BASIC programming example programs included. uJ ¡¡- 

- -`- . Iss 

" C 
languages. 800 -pm solderless breadboard for circuit design and test. UO drivers for contro- EDS-8811 -DRAM $589.00 Disk dnve carol. 
Ding relay, step motor, LED, speaker. sensor. .. Application control modules available. Em-8811 -SRAM $589.00 Disk dnve envoi. .etc 

CIRCLE 301 ON FREE INFORMATION CARD 
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Laser Video Player 
ONLY $ 99.00! 
BRAND NEW, still packed in original 
factory boxes with all cables, IR 
remote control, documentation and 
instructions ! They were originally 
purchased by McDonnell Douglas 
corp. Unfortunately they will NOT 
play current laser disks of any type. We suspect that either 
this was an early format of laser video disk or they were 
custom designed for McDonnell Douglas Corp. However, 
they are an experimenter's goldmine of exotic and hard to 
find components such as X -Y scanners, Laser diode, 
beamsalitter, etc. 

Laser Bar -Code Scanner 
Only $ 55.00! 

CALL FOR OUR 

FREE LASER 

"Pulls" from Lucky's supermarket 
stores. Used, but in working 
condition. Each has a 1 -2mW 
Helve laser & PSU and many other 
electronic & optical components. 

1269 W. Pomona, Corona, California 91720 
CATALOG TODAY. (909) 278 -0563 FAX (909) 278 -4887 

co NTRO L 
RELAYS LIGHTS MOTORS M EAS<> RE 

TEMPERATURE PRESSURE LIGHT LEVELS HUMIDITY N 2. MUST 
SWITCH POSITIONS THERMOSTATS LIQUID LEVELS 

MODEL 30 $79 

. ... ..:._. 

MODEL 45 $189 

-"7 

-- 

PI UBS DITO PC OW 
23 LINES DIGRAL I/O 
!CHANNEL 

8 RR VD/ IN 

12 RR COUNTER 

UP TO 14E SMP /SEC 

RS 232 INTERFACE 

. 8 DIGITAL I/O 
S ANALOG INPUTS 

2 ANALOG OUTPUTS 

2 COUNTERS24 BIT 

MODEL 100 $279 MODEL 150-02 ... $179 

4 

TIMER 

SNTTRB 

3 TIMER fOUN:FR3 

24 DIGITAL I/O 
all. A/úi 

12 BIT A/D 
OPTO- ISOL41EO 

COMPLETE DMM 

_- - 
..ï 

RS-232 INTERFACE 

28 LINES DIGITAL I/O 

8 ANALOG INPUTS 

PWM OUTPUT 

RS-232 INTERFACE 

18 817 A/D 
' S.S DIGIT 

UP TO 60 SMP /SEC 

Prairie Digital, Inc. 
PHONE 608 -643 -8599 FAX 608 -643 -6754 
846 SEVENTEENTH STREET PRAIRIE DU SAC, WISCONSIN S3578 

CIRCLE 325 ON FREE INFORMATION CARD 

What's the easiest way to get Radio Active? 
Dial 1 800 445 7717 

TRIDEN T 
BC220 $229 

Turbo Scan 

YRRDENT 

T -.moi,¡ TM4sp 
.. 
P,ááéi8,: 

' Trident TR4500 with optional 
Spectrum Analyzer 1- 1300MHz 

$699.00 

These are a few of our products and price values. For more information dial toll 
free or use our BBS, or get instant specs & info. from our fax back service. 

Toll Free, 24 Hours! For orders or for = _ & Fax/Modem,317- 579 -2045. Mastercard, Visa, 
tech support, dial our 800 number. For CIF À Checks, Approved P.O.'s & COD (add $5.50) & AMEX, 
Fax Facts Instant catalog sheet ser- _ - Discover. Prices, specs and availability subject to 
vice, dial 317 849 8683. Computer BBS COMMUNICATIONS change. Ground shipping and handling charge $6.95 

10707 E.106th SL Fishers, IN 46038 

CIRCLE 212 ON FREE INFORMATION CARD 
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Jam`_! 1.4).A1 J1 
zie +.4:++.4c 144/,;41 u+MCe 

For over then ten years, DALBANI CORP. was, and 
still the ultimate saving source . DALBANI CORP. is a 

national and International distributor of quality electronic 
parts and components servicing the wholesale, retail 
and manufacturing industry. 

Since finding the parts you need should not be a major 
task, DALBANI CORP. maintahns a huge stock of the 
most popular parts that are hard to find. Our service, 
low prices and quality reflects our commitments to our 
customers. 

DALBANI CORP. keeps customers informed of the 
latest new items. that gets to our warehouse, thru 
publications.The multilingual sales dept. coupled with 
the state of the art computerized order processing, en- 
able us to offer prompt and efficient service to benefit 
the customer. 

We, offer many shipping options. Company checks, 
COD's, Cash and major credit cards are accepted. 
There is a $20.00 minimum order. 

We 4,cß, u2leipp.e4 lAeestt 

F k flee, 1 9 2 e. .os y1 e e c41 
TOLL FREE 1- 800- DALBANI 

Digital 
Multimeter 

411411141.1111111 

Large Line Of 
Semiconductors 

Oscilloscopes 
VCR Heads Replacements 

.: °. 
r : 1...I 

v,,. 
Soldering 
Equiments and Tools 

4225 NW 72nd. Miami, Florida 33166 
Telephone : (305) 716 -1016 or Fax : (305) 594 -6588 
Business Hours : monday thru Friday 9:00 am to 7:00 pm eastern time 

CIRCLE 234 ON FREE INFORMATION CARD 
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Radiotelephone - Radiotelegraph Fcc Commercial 
License 

Why Take Chances? 
Discover how easy it is to pass the exams. 

I Study with the most current materials available. Our 
Homestudy Guides, Audio, Video or PC "Q &A" disks 

make it so fast, easy and inexpensive. No college or 
I experience needed. The new commercial FCC exams 

have been revised, covering updated Aviation, Marine, 
Radar, Microwave, New Rules & Regs, Digital 

Circuitry & more.We feature the Popular "Complete 
Electronic Career Guide ". 1000's of satisfied customers 

I Guarantee to pass or money back. Newest Q &A pools. 
Send for FREE DETAILS or call 

1- 800 -800 -7588 
r i 

St._ Zip 
1-800-800-7588 

WPT Publications 
4701 N.E. 47th St. 

Vancouver, WA 98661 

I Name 

I Address 
1 

City 

PC13ttnr>is 
PCB Artwork 

Made Easy! 
PRINTED CIRCUIT DESIGN SOFTWARE 

for 

Layout- Autorouting- Schematic 
O Supports all Video Modes including Super VGA 
O Copper Flooding for Building Ground Areas 
O Gerber and Excellon Output 
O Create Negative & Positive Printouts 
O Autoroute Single & Double Sided Boards 
O Mirror Image Output for Laser & DeskJet tm 

o NEW DOS Pricing (Ask for New Price List) 
O NEW! - DOS Ver. - PCBoards 2.01 PCRoute 5.1 
O Parts Library-S ilk Layer- Includes All Ouput Drivers 
O Great for All Circuit Design Projects! 

Download Demos from BBS (205)933 -2954 

PCBoards Layout Only 

Windows tm Layout starts at 
Call or Write for Full Product Line, Prices & Demo Packages 

PCBoards 
2110 14th Ave. South 
Birmingham, AL 35205 

(800)473 -7227 
Fax (205)933 -2954 
Phone (205)933 -1122 

ATTENTION CABLE VIEWERS 
CABLE VIEWERS .get back to your BASIC Cable Needs 

BAS C 
ELECTRICAL 
SUPPLY & 
WAREHOUSING 
CORPORATION 

Call 800- 577 -8775 
For information regarding all of your BASIC cable needs. 

5 GOOD REASONS TO BUY OUR FAR SUPERIOR PRODUCT 
PRICE 

: EFFICIENT SALES AND SERVICE 
WE SPECIALIZE IN 5, 10 LOT PRICING 
ALL FUNCTIONS (COMPATIBLE WITH ALL MAJOR BRANDS) 

ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING 

We handle NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock! 
COMPETITIVE PRICING- DEALERS WELCOME 

HOURS: Monday -Saturday 9 -5 C.S.T. 

It is not the intent of B.E.S. W. to defraud any pay television operator an we will not assist any company or individual in daring the same 
Refer to sales personnel for specifications 

P.O. Box 8180 Bartlett, IL 60103 800- 577 -8775 

CIRCLE 334 ON FREE INFORMATION CARD 
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CABLE TV Universal Descrambler 
NEW PRODUCT 

MODEL 5000 Fully Assembled $199.95 
Our fully assembled product is tested and Guaranteed 
to work on your system. We will also include an AC 
adaptor and complete hookup instructions. This unique 
product will be available for a limited time only! 

VISA 

4000 And 5000 Features 
The latest in Video Amplification Technology. 

New clocking circuits to stabilize color and 
picture performance. 
The most advanced picture locking circuitry. 

Inverted Video Option is available. 

Connects easily to your VCR. 
NO converter box is necessary. 

The Halcyon Group 

1- 800 -664 -6999 

MODEL 4000 KIT $79.95 
The 4000 KIT comes with electronic 
components and Cad designed PC 
board. We provide schematic, parts 
list, wiring diagram, tutorial guide, 
and FREE in -house support. 

Model 4000A Enc Pak $44.95 
The4000A Enclosure Pak provides 
the hobbyist, a custom enclosure, AC 
adaptor and finish accessories to give 
your kit the professional look. 

Anyoneimplyingtheft ofcableservicewill bedenied assistance. 

PUT YOUR PC TO WORK! 
THIS IS THE MACHINE YOU'VE BEEN WAITING FOR! 
Imagine using your computer to turn 3D CAD drawings into actual working parts! Machine 

arid drill printed circuits directly from blank materiel Fabricate intricate mechanical 

components from raw plastic or aluminum. Route wood to make signs or "digitally" carve 

three dimensional art objects AND MORE! Sound interesting? You bet A is and with your 

creativity the sky's the limit! The NEURACTOR CNC -4 +,5,6,8 7 Desktop Manufacturing 

Systems may be just the edge you need! Utilizing patent pending technology the 

NEURACTOR CNC kits provide you with machining resolution of .001'. All mechanical 

components are pre -fabricated, pre -machined. plated and painted. The CNC -4+ machines 

an area approximately 18'7(187(4.6' and includes four 83 oz /in CY- 

MOTORs. The CNC -5,6,8 7 (appx. 42N42"x4.6 ", 66(427(4 6' and 

66x66"(4.6' respectively) include tour 125 oz/in CY- MOTORS. 

Interface card, 5 amp power supply, 10 pitch steel lead screws, 4 proprietary Slide Block 

polished steel guide -rods, toolholder bracket, hardware, etc., are included with each unit 

surface.) It's a complete kilt All you do is put it together, calibrate rt and TURN IT LOOSE! 

A FREE, FULL- FEATURED 3D CAD/CAM SOFTWARE PACKAGE 

WITH EACH UNIT! CNC -4+ a $695 + 29.95 SIN, CNC-5 is $895 

4- 69.95 SM, CNC -6 á $995 + 79.95 SM, CNC -7 is $1195 + 

$89 95 SM. We also have MICRO -DRILLS, FLEX -SHAFTS, MILLS, 

ETCHERS, CHEMICALS, BLANK BOARDS, ETC ! CNC units sold 

in USA and Canada only, no exports! At these prices, demand is 

high so please allow 4 weeks minimum for delivery CALL NOW! 

U.S. CYBERLAB, 14786 Slate Gap Rd., West Fork, AR 72774 (501) 839 -8293 

r- 

LMICRO J 
MACHINING 

IMAGINE THE POWER! 

WITH 
FREE 3D CAD 

SOFTWARE! 

starting at 

$695! 

HUGE! UP TO 6 x 6 FEET! 

actuator mechanisms, 4 aluminum linear actuator channels, 

(You provide Dremel(tm) Tool or flex -shaft router and work 

IF THATS NOT EXCMNG ENOUGH, WERE THROWING IN 

PHONE (603)434 -2544 TEST EQUIPMENT SALES LONDONDERRY, NH 03053 
FAX (603)425-2945 

HEWLETT PACKARD TEKTRONIX TEKTRONIX MISCELLANEOUS 

HAP 1830G LOGIC ANALYZER $1095 
HP 1850A LOGIC ANALYZER $2250 
HP 33308 SYNTHJSIG.GENERATOR...$850 
HP 33388 SYNTHJLEVEL GEN $596 
HP 3488A SWITCH CONTROL UNIT $975 
HP 44470A 10 CH. MULTIPLEXER.. $350 
HP 44472A VHF SWITCH 5350 
HP 44473A MATRIX SWITCH $350 
HP 415E-001(nuJ) SWR METER $275 
HP 4954A PROTOCOL ANALYZER $2796 
HP 5008A SIGNATURE ANALYZER $395 
HP 5345A 500 MHz COUNTER $495 
HP 5423A STRUCTURAL ANALYZER $896 
HP 80128 PULSE GENERATOR $896 
HP 8180A DATA GENERATOR $2795 
HP 8444A -059 TRACKING GEN $1295 
HP 85538110 MHz SPEC A PA $375 
HP 8556A 300 KHz SPEC A PA $295 
HP 86200 SWEEPER MAINFRAME $375 
HP 862420 5.9-9 GHz RF PLUG- IN $606 
HP 86260N001 18 GHz PLUG -IN $805 
HP 8754A NETWORK ANALYZER 5 2905 

CALL FOR LATEST 

PRICE LIST ! 

TEK 2215 80 MHz SCOPE $499 
TB( 2230 DIG .STORAGE SCOPE...52495 
TEK 2235 100 MHz SCOPE $1095 
TEK 2445 150 MHz SCOPE $1795 
TEK 2485 300 MHz SCOPE $2695 
TEK484/DM44 STORAGE SCOPE....$595 
TEK 485100 MHz SCOPE $449 
TEK 4658 100 MHz SCOPE $525 
TEK 475 200 MHz SCOPE $825 
TEK 475A 250 MHz SCOPE $750 
TEK 485 350 MHz SCOPE $825 
TEK 71041 GHz MAINFRAME $3995 
TEK 7003 100 MHz MAINFRAME. $350 
TEK 7834 400 MHz STORAGE MI.F....5495 
TEK 7844 DUAL BEAM WE $495 
TEK 7904 500 MHz MAINFRAME $450 
TEK7A13 DIFF. COMPARATOR $325 
TEK 7A18N DUAL TRACE AMP $79 
TEK7A22 DIFF. AMPLIFIER $325 
TEK 7A24 400 MHz DUAL TRACE. $295 
TEK 7A26 200 MHz DUAL TRACE. $150 
TEK 7A291 GHz AMPLIFIER $600 

TEK 7M2 LOGIC TRIG. AMP $995 
TEK 78101 GHz TIM EBASE $395 
TEK 78151 GHz DELAYING TAIL $395 
TEK 7855 400 MHz DELTA T18. $195 
TEK 7992A 400 MHz DUAL TM. $350 
TEK 7CT1N CURVE TRACER PA $395 
TEK 71.5 SPECTRUM ANALYZER 41495 
TEK 7L121.8 GHz SPEC. A. PÁ.._..$1795 
TEK 7512 TDR /SAMPLER $496 
TEK 75141 GHz SAMPLER $695 
TEK FG50211 MHz FUNC. GEN $275 
TEK FG504 40 MHz =UNC. GEN 5895 
TEK P8046 DIFF. FEY PROBE $500 
TEK P8201 900 MHz FET PROBE $375 
TEK P8202A 500 MHz FET PROE1E.$250 
TEK P6452 DATA ACO. PROBE $50 
TEK Se SAMPUNG HEAD.. 5 495 
TEK S52 PULSE GEN. HEAD $495 
TEKTG501 TIME MARK GEN $525 
TEK TM503 3 SLOT M/F $150 
TEK TM504 4 SLOT WF $175 
TEK TR503 TRACKIJG GEN $1250 

ANALOGIC DP100 MULTIMETER $2-95 

BECIQAAN L -10A MEGOHMETER $475 
BMI 2400 POWER MONITOR $1795 
DATA PREC. 5801 COUNTER. .$295 
DATRON 1085 5.5 DIGIT DMM $695 
ENI 325LA RF POWER AMP $1095 
KEI 724 CURRENT SOURCE $1095 
10 46880 DISTORTION ANALYZER $85b 
ROD-L M100AVS4 HIPOT TESTER..$795 
WAV 178 PROD. SYNTHESIZER $1495 

NEW EQUIPMENT 
TEKTDS320 100 MHz DSO $3049 
TEK TDS420A 200 MHz DSO $6296 
TEKTDS480A 400 MHz DSO $7885 
TEK TAS475 100 MHz SCOPE $2549 
TEK TAS485 200 MHz SCOPE. $3850 
TB(THS720 HANDHELD DSO $2195 
FLUKE 99 HANDHELD DSO $2195 
FLUKE 6840A 5.5 DIGIT DMM ß920 
FLUKE 79 HANDHELD DMM $199 
FLUKE 87 HANDHELD DMM $335 

CUSTOMER SATISFACTION OUR #1 PRIORITY WE BUY SURPLUS 

EQUIPMENT ! 93 
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EARN 
MO 

MONE 
RE 

Y! 
Be an FCC 
LICENSED 
ELECTRONIC TECHNICIAN! 

Earn up to 
$60 an hour 
and more! 

Learn at home in spare time. ;' No previous experience needed! 

No costly school. No commuting to class. 
The Original Home -Study course prepares 
you for the "FCC Commercial Radio- 
telephone License" This valuable license is 
your professional "ticket" to thousands of 
exciting jobs in Communications, Radio - 
TV, Microwave, Maritime, Radar, Avionics 
and more...even start your own business! 
You don't need a college degree to qualify, 
but you do need an FCC License. 
No Need to Quit Your Job or Go To School 
This proven course is easy, fast and low 
cost! GUARANTEED PASS You get your 
FCC License or money refunded. Send for 
FREE facts now. MAIL COUPON TODAY! 

Or, Call 1 -800- 932 -4268 Ext. 210 

COmmanD PRODUCTIOMS 

STATE ZIP 1 - J 

FCC LICENSE TRAINING, Dept. 210 
P.O. Box 2824, San Francisco, CA 94126 
Please rush FREE details immediately! 
NAME 

ADDRESS 

CITY 

MICRO TV CAMERA 
WITH TRANSMITTER 
As small as a package of cigarettes! 
Complete TV camera with transmitter. 
Available on VHF channels 7 -13. Operates 
on 9V battery or may be used with a wall 
adapter for permanent installation. Range up 
to 300 yards. Perfect for any surveillance 
application! 70- 

CAMERA WITH TRANSMITTER 
SEMI -KIT UP402 $399.00 

Please call for 
custom configurations. PLUS S &H 

VIDEO ThANSMIUE KITS 

HIGHER POWER 
VARIABLE FREQUENCY 
MICRO TV TRANSMITTER 

As used in our UP402. Available on VHF 
channels 7 to 13. Operates from a 9 Volt 
battery or may be used with an optional wall 
adapter. May be used with any composite 
video source. Range up to 300 yards. 
PLUS S &H SEMI -KIT UP301 $139.95 

VARIABLE FREQUENCY 
MICRO TV TRANSMITTER KITS 

PLUS pan muu KIT roa.a: 

Seen in the DEC -93 issue of ELECTRONICS 
NOW. Variable frequency oscillator transmits 
on either VHF channels 7 -13 or UHF 
channels 14 -29. Range up to 100 yards. May 
be used with any composite video source 
such as a camcorder. M200 PCBOARD $14.95 

PLUS S &H M300 KIT $49.95 

XTAL CONTROLLED 
MICRO VIDEO TRANSMITTER 

Circuit board area smaller than a credit card! 
A perfect companion to your Camcorder, but 
will also work with any video source. Xtal 
controlled. Available on UHF channels 14, 24 
or Amateur TV frequency 439.25 MHZ. Audio 
and other frequencies available as a custom 
option. Uses 9 volt battery or wall adapter. 
Range up to 1 mile with suitable antenna. 

SEMI -KIT UPX51 $199.95 
PLUS S &H with audio $249.95 

5% DISCOUNT FOR MONEY ORDERS 

VISA B.H.S. ELECTRONICS 
ELECTRONIC KITS 

MasterCard 

41 EAGLERIDGE DR.TEL: 
1- 800.771.8656 BRAMPTON, ONT. 

CANADA 
L6R 1G1 FAX: (705) 466 -3268 

CIRCLE 201 ON FREE INFORMATION CARD 
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/ Quality Service Selection 

/ Phone: 1- 303 -438 -9662 530 Compton St., Unit #C 
Fax : 1- 303 -438 -9685 Broomfield, CO 80020 

ACME PS2L -1000 $450.00 EIP 928opt.9201 Programmable . $4,000.00 
OSCILLOSCOPES & ACCESSORIES 0-75V/ 0.150 Al 1000 Watt Load Sweep Gen.,1.18 GHz 

HP 59501A HPIB Power Supply Programmer $175.00 HP 8620C Sweep Oscillator Frame $550.00 
TEX 5ß10N 2 MHz Time Base, for 5100 series $100.00 HP 6827A Bipolar Supply/Amp, 100 V 500 mA $800.00 HP 8620Copt011 Sweep Oscillator $675.00 
TEX 7603 100 MHz 3 -slot frame $250.00 KIKUSUI PLZ -72W Prop. toed, $200.00 Frame, HPIB 

TEK 7A13100 MHz Differential Comparator $450.00 4- 110V)012A/70W HP 86222A RF Plug -In, 10 -2100 MHz $1,400.00 
TEK 7ß53A 100 MHz Dual Time Base $200.00 HP 862229opt.2 RF Plug -in, $1,950.00 

TIME & FREQUENCY TEK R7803 Rackmount 100 MHz $200.00 10 -2100 MHz, ahan. 

O'soope frame HP 8629 RF Plug -In, 2.0 -18.6 GHz, 1K) $2,000.00 
TEK SC502 15 MHz Duel Trace $375.00 HP 5315A 100 MHz/100 nS Universal Counter $550.00 nlOdBm 

O'scope, TM500 HP 531M 100 MHz/100 nS Univ. Count, HPIB $750.00 WAVETEK 1067 Sweep Gen.... 8000.00 
TEK 7904500 MHz 4-slot frame 3500.00 HP 5316A-003 100 MHz/100 nS Univ $950.00 10.2400 MHz, @hen. 

TEK 7901. System w/7A24,7A26,7B80,7885 $1,200.00 1.3 GHz ch BOONTON 428/41 -48 Power Meter, $475.00 
TEK 7A24 400 MHz Dual Trace Amplifier $450.00 HP 5370B-001 Time Interval Counter, to 20 p8 82,250.00 1 MHz -12.4 GHz 

TEK 7A26 200 MHz Dual Trace Amplifier 5250.00 HP E1420A -10,30 VXl Counter. $1,500.00 BOONTON 428/41 -4E Plower Meter, $630.00 
TEK 7A291 GHz Single Channel Amplifier $850.00 200 MHz 82.5 GHz 1 MHz -18 GHz 

TEK 7810 1 GHz Time Base $ 500.00 TEK 7D1 5 225 MHz Universal Counter/Timer $275.00 BOONTON 428/42 -S/3 Power Meter, $375.00 
TEK 79151 GHZ Delaying Time Base $600.00 TEK DC5009 Programmable $750.00 1 MHz-8 GHz 

TEK 71380 400 MHz Delayed Time Base $ 200.00 135 MHz Count/Timer HP 432Á/478A Power Meter. 0.01 -10 GHz $375.00 
TEK 7985 400 MHz Delta Delaying Time Base......... $250.00 TEKDC503A 125 MHz Unhersel Counter /Timer $500.00 HP 435A/8481A Power Meter. $1,000.00 
MK71387403 MHz Time Base,pretnggercik $250.00 TEK DC509 135 MHz High Resolution Counter $700.00 10 MHz -18 GHz,100m W 

TEK R7704 Rackmount 175 MHz O'scope frame $250.00 FLUKE 7220A -111 1.3 GHz $650.00 HP 435A/8482A Power Meter, $1,000.00 

TEK7S14 1 GHz Dual Channel Sampling Unit $700.00 Commur9cabons Counter 0.1-4200 MHz, 100mW 

TEK P6046 100 MHz 1X/10X Riff Probe $750.00 HP 5340A 18 GHz Frequency Counter $1,400.00 HP 435A/8482H Paner Meter, $1,150.00 
TEK P6201 900 MHz 1x/10x/100x FET Probe $400.00 HP 5340A-01,11 18 GHz Counter, $1,900.00 0.1 -4200 MHz. 3 W 

OCXO, HPIB HP 435A/6484A Power Meter, $1,000.00 

WAVEFORM & GENERATORS HP 5342A -1,4,5 24 GHz Counter, $3,900.00 10 MHz -18 GHz, 10uW 

OCXO. DAC. HPIB HP K486A WR42 TTernistor Mont 1628..5 0 $400.00 

HP 3310A 5 MHz Function Generator $325.00 SYSTRON 80548.05,26 26.5 GHz Freq. $2,400.00 HP Q8188Á WR22 Power Sensor. $1,500.00 

TEK 00501 Digital Delay Generator $375.00 Counter. GPIB 33.0 -50.0 GHz 

TEK FG50211 MHz Function Generator $325.00 GR 1115C Crystal Frequency Standard $1,600.00 HP R486A R28 Therm ro W istor Mat 26.5.400 $400.00 

VWVETEK 135 2 MHz Lin/Log $275.00 WAVETEK 1034A Portable Power $375.00 

AUDIO & BASEBAND Sweep/Function Gen Meter,0.001 -18GHz 

HP 214B 10 MHz Pulse Gen 50V 150 ohms $2,250.00 AILTECH 7818E Noise Source, $875.00 

HP 8080A 1 GHz Dual Channel Pulse Gen.... $1,400.00 HP 3580A -002 Spectrum Analyzer, $1,850.00 15 dB, 0.01 -18 GHz 

HP 8082A 250 MHz Pulse Generator _. $1,400.00 5 Hz -50 kHz 
BOONTON 82ÁD Modulation Meter, 51,000.00 

TEK PG502 250 MHz Pulse Generator, Tr<lnS $700.00 HP 3586C Selective Level Meter $1,750.00 10 -1300 MHz 

HP 8165A Prop. Signal Source.l mHz -50 MHz $ 2,600.00 TEK 7L5-02551760320 Hz -5 MHz $2,250.00 M.S.C. MC5112 Noise Source, $325.00 

TEK AWG5105 Arbitrary Veveform Generato.... $3,000.00 Spectrum An.,w/hame 
25.5 dB, 1 -12 GHz 

TEKPFG5505 Prop. 
12 MHz Pulse/Function Gin. 

$1,275.00 HP 334A Distortion Analyzer, -60 dBTHD 
HP 339A Distortion Analyzer, -95 dBTHD 

8550.00 
$2,400.00 COAXIAL & WAVEGUIDE 

VOLTAGE & CURRENT 
TEK DÁ4084 Distortion Analyzer, 0.002514THD 
FLUKE 8920A TRMS Voltmeter, 10 Hz -20 MHz 

$1,500.00 
$700.00 HP 116910 Dir. Coupler, 22 dB, 2 -18 GHz $500.00 

HP 3400A RMS Voltmeter, 10 Hz -10 MHz $250.00 HP 11692D Dual Dir. Coupler.22 d8,2 -18 GHz 8900.00 

HOLT 11 AC Thermal Comelier Set $4,500.00 HP 4204A Synthesizer, 10 Hz -1 MHz $350.00 HP 333300 Detector, 10 MHz -33 GHz, APC3.5 $275.00 

SOLARTRON 7150 $550.00 ROCKLAND 5100 Synth $400.00 HP 764D Duel Dir. Coupler, 215.450 MHZ $150.00 

5-1/2 / 6.1/2 digit DMM, GPIB 1 mHz- 1.999999999 MHz HP 778Dop1.011 Dual Dir. $400.00 

HP 6177C DC Curent Source, to 50V,500mA $600.00 KROHN -HITE 3202 Duel HP /LP Filter, $800.00 Coupler,20 dB4O.i -2GHz 

HP 81 B1 C DC Current Source, 100 V, 250 mA ......... $675.00 20 Hz -2 MHz HP 779D Dir. Coupler20 dB, 1.7-12.4 0Hz $375.00 

HP 8188C DC Current Source, to 300V,100mA $750.00 KROHN -RITE 3342 Dual Filter, $1,100.00 HP 8472A Crystal Detector, 10 MHz-18 OM $150.00 

KEITHLEY 225 Current Source, 1 M -99.9 mA $450.00 0.001 Hz-99 9 kHz HP R532A Frequency Meter, 26.5-40.0 GHz $500.00 
PA. R. 189 Filter /Amplifier 01 Hz -110 kHz $400.00 KRYTAR 202020016 Directional 8200.00 

IMPEDANCE & COMPONENT TEST ROCKLAND 752Aopt.02 Dual Low $1,100.00 Detector. 2 -20 GHz 

Pass Filter, 115 dB/oct MILITARY AS -13468 Double $75.00 

HP 4600A Vector Impedance Meter 1550.00 TEKAM502 Differential Amplifier $575.00 Ridge Horn, 3-8 GHz, N(f) 

BOONTON 62AD 1 MHz Ind. Meter, 2 -2000 uH $700.00 NARRA 26298 20 dB Arlen., 150W, DC-1 GHz $175.00 

RF & MICROWAVE BOONTON 72BD 1 MHz Cap. Meter. 2 -2000 pF $700.00 
HARDA 3000 -SERIES Directional Couplers $150.00 

HP 4342A Q -Meter, 70 kHz -22 MHz, Q =5 -1000 82, 250.00 HARDA 3090- SERIES Precision $225.00 

MEGURO MQ -171 VHF O Meter, 20 -230 MHz 81 HP11970AWR28 Harmonic Meer $1,100.00 Hi Directivity Coupler 

E.S.I. RS925 9- Decade Resistance Standard .. 

,100.00 
$2,000.00 

.... 

26.5-40 GHz 
NARDA 4000 -SERIES SMA Mini $75.00 

E.S.I. SR1010 Resistance Transfer Standards $800.00 HP 5371A Modulation Domain Analyzer $5,900.00 Directional Couplers 
.. 

FLUKE 5450A Programmable 12,750.00 HP 8406A Comb Gen.,1/10/100 MHz increment 8450.00 NARDA 4203 -6 Dir Coupler. 6 dB, $225.00 

Resistance Standard ' HP 8443A Tracing Generator. 0.1 -110 MHz $700.00 2 -18 GHZ.SMA 

GR 1409 Standard Mica Capacitors, 0.05% $150.00 
........ 

HP 8444Aopt059 Tracking Generator, $1,500.00 NARDA 5070- SERIES Precision $300.00 

GR 1432 -N 5- Decade Resistor. 0.1 OHM -11K . $275.00 0.5 -1500 MHz Reltectometer Couplers 

GR 1432 -U 4 -Decade Resistor,0.01 -111.1 ohm $175.00 HP 8S5213 IF Section $750.00 NARDA 768-30 30 dB Aden.. 20W. OC-11 GHz $125.00 

GR 1433 -X 6- Decade Resistor, 0.1 OHM-111K $550.00 HP 85538 RF Section, 1 kHz -110 MHz $500.00 TRGA510 WR28 Precision Aten. . 0-50 dB $1,000.00 

HP 4329A High Resistance Meter _.. $1,350.00 HP 85548 RF Section, 0.1-4250 MHz $800.00 WEINSCHEL 1515 Power Divider, $125.00 

TEK 576 Cune Tracer, to 220W $2,350.00 HP 8555A RF Section, 0.01 -18 GHz $ 950.00 DC -18 GHz. SMA 

TEK577D1/177 Storage Cure Tracer $2,250.00 
_.... 

HP 8555A System, with 85528 8,141T $ 2, 375.00 WEINSCHEL 1579 Power Divider $275.00 

TEK 7CT1 N Curve Tracer, to 0.5W $500.00 TEK TR503 Tracking Generator, 0.1 -1800 MHz $1,750.00 DC -26.5 GHz, 3mm 

HP 116658 Modulator. 0.15-18.0 GHz $375.00 WEINSCHEL 3200.1 Prop. Alien $200.00 

POWER & SUPPLIES HP 8405A Vector Voltmeter, l -1000 MHz 
HP 85020A Directional Bridge, 0.01-4.3 GHz 

$ 700.00 
5750.00 

0-127 dB, DC -2 GHz 
WILTRON 97SF50.1 Directional Bridge, $1,500.00 

GLASSMAN PS/EG-05R-06 $500.00 HP 85021A Directional Bridge, 0.01.18 GHz $1,200.00 0.01 -18 GHz 

5 kV Power Supply to 6mA 
HP 6002A-opt. 01 50V/10A $875.00 

Multieter, HARDA 7000A Mierawave m 

o.1.18 GHz 
$1,9$0.00 MISCELLANEOUS 

Power Supply, to 200 W BOONTON 1020 Synth. Sig. Gen $1,850.00 
HP 28687A LAN Wlre Test Instrument $750.00 

HP 6023A Autoranging Supply, 20V/30A/240W $1,150.00 0.15 -540 MHz .... 

HP 6114A Precision Power Supply, 40V lA $875.00 BOONTON 102C Signal Generator, $850.00 HP 4935A Tre ,smission Test Set $1,650.00 

HP 62618-027 20V at 50A CV /CC Power Supply 
HP 62648 20V it 20A CV /CC Power Supply 

$675.00 
$500.00 

0.45 -520 MHz 
FLUKE 6060A/AN Synthesizer. $2,000.00 

HP 59401A HPIB Bus Analyzer 
TEK 1411R-opt. 04 PAL Test Signal Generata 

$700.00 
$2,750.00 

HP 62868 40V at 5A CV /CC Power Supply 
HP 62679 OV at 10A CV /CC Power Supply 

$400.00 
$550.00 

10 kHz -520 MHz 
GIGATRONICS 875/86 Levelled Multiplier, $8,000.00 

TEK 144 NTS.2 Test Signal Generata 
TEK 147A NT SC Test Signal Generata 

$700.00 
$950.00 

HP 6296A 60V at 3A CV /CC Power Supply 
HP 6299A 100V at 750mA CV /CC Power Supply 
HP 6438B 60V at 5A CV /CC Power Supply 
HP 6255A 40V 1.5A Dual Output Supply 
TEKPS503A Dual Power Supply 

$400.00 
$250.00 
$375.00 
$500.00 
$250.00 

Ka 8, V bend 
HP 85100V Freq. Multipler, 50-75 GHz out .... 

HP 8660C Syntheszer, with 86603A 8866338 
WILTRON 6742Aopt01 Synth. Sg. /Soup. 

Gem. 18-40GIG 

$4,250.00 
$4,250.00 
$9,000.00 

TEK 1485R Vevebrm Monitor, NTSC It PAL 
TEK521A PA.- Vectorscope 
TEK J 16/J6S23 Spot Luminance Photometer 
HP 59307A HPIB VHF Switch 
PA. R. 5206 Lxik -In Amplifier, 2 Hz -200 kHz 

$1,850.00 
$1,500.00 

$900.00 
$200.00 

$3,000.00 

VISA MASTERCARD OPEN ACCOUNT 90 DAY WARRANTY 10 DAY INSPECTION 

CIRCLE 319 ON FREE INFORMATION CARD 
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CALLOTOLL FREE C & S SALES 
1 -800- 445 -3201 (Can) EXCELLENCE IN SERVICE 

WRITE FOR 
FREE CATALOG 

Line Tracker 
MV -963 

$52.95 
r (Infra -red Sensor) 

çá" The robot follows J. 
a black line sl 

on white paper 
Preassembled PCB 

Dual- Display 
LCR Meter 

LIE 
n- 

1 w/ Stat Functions 
_. _ _ B +K Model 878 

$239.95 
Auto /manual range 

Many features 
with Q factor 

High Accuracy 

Electronic Tool Kit Model TK -1000 
A professional organizer tool kit at affordable prices. No 
student should be without this unique tool kit that holds all 
the tools you need. 

$39.95 Including: 
Diagonal Cutter 
Long Nose Pliers -- 
6" Wre Stripper 
Solder 60/40 
6" Screwdriver )II I 
6" Phillips Driver 1 t 1 

Safety Goggles $ 

IC Puller 3f 
3pc Nut Drivers r, 
Iron 25W 
iron Stand 
Solder Wick 
Desoldering Pump 
5 pc Solder Ease Kit 
6.c Precision Screwdrivers 

Robotic Arm 
Y -01 

$49.95 
(Wired Control) 

Movement grabs 
& releases, 

lifts & lowers, 
pivots from side to side 

Stereo Cassette Player 
Kit 

Model 
TR -18K 

$16.95 
Headphones 

Included 

Digital 
LCR Meter 

= -° - LCR -680 

$79.95 
I 3 -1/2 Digit 

. LCD Display ® Inductance 

Function Generator 
GF -8026 

$239 

Int/Ext 
Operation 

Sine, Square, Triangle, Pulse 
Ramp, .2 to 2MHz, Freq Ctr P eq 

;da96) 
Digital 

Multimeter 
EDM -83B 

$175.00 
Almost every 

Elenco 
LCR + DMM 

LCM -1950 

$79 
12 Functions 

Freq to 4MHz 
Inductance 

Digital 
Capacitance 

Meter 
CM -1555 

$49.95 
Measures capacitors 
from .1 pf to 20,000µf 

.:._- 
1 ¡ 

feature available 
Bargain of 

= 

the decade Capacitance 
1 uH to 20M4 

3 -3/4 Digit Multimeter 
BK -390 

Digital Frequency Counter 
Multimeter Kit F -1225 

, w/ Training Course,, $225.00 
M -2665K -_ +, 8 Digit LED display 

Wide meas range 

Fluke Multimeters 
(All Models Available Call) 

Sconemeters 70 Series 
v0 C, I' $139.00 

- 0.1 % DCV accy 
Analog bar graph 

Auto /manual ranging 
Capacitance meas 

t Temperature probe 

Model 97 $1.795 Model 7011 $69.95 
10 Series Model 7311 $97.50 

$49.95 ., High sensitivity Model 10 $62.95 Model 7711 $149 
Model 12 $84.95 Model 7911 $175 
20 Series 80 Series 

:.,1;r Full function 34 ranges Data hold function 
Ideal school project Input impedance 1MQ or 50c 

M -2661 Assembled) $55.00 10:1 input attenuation function Model 2911 $175 Model 87 $289 

Triple Power 
Supply 

- 4 XP- 620`, 
By Elenco 

. ' $75.00 
3 fully regulated supplies; 1.5 -15V y 9 PP 

1A, -1.5 to -15V © 1A or 3 -30V c 1A 

& 5V © 3A Kit XP -620K $49.95 

Quad Power 
Supply 
XP -581 

r y By Elenco f. $79.95 
Four supplies in one unit; 2 -20V 2.5A, 
5V @ 3A, -5V @ .5A and 12V © 1A. All 

regulated and short protected 

High Current DC 
Power Supply 

mg EN BK -1686 $169,95 
0 3 to 14 VDC Output 

- 
12A ? 13.8V 

For servicing high 
power car stereos, 

camcorders, ham radios, etc. 
Connect 2 or more in .arallel 

Wide Band 

+. 1 

'.. 

Signal 
Generators 

SG -9000 
$124.95 

RF Frequency 100K- 450MHz 
AM modulation of 1KHz Variable 
SG -9500 150MHz $239.00 

Telephone Kit 
PT -223K 
$14.95 

Available 
Assembled 
PT -223 
$15.95 

Function Generator 
Blox 

#9600 
I _ - - By 

j .íî:" - Elenco 
` $29.95 

Learn to Build &.Program 
Computers with this Kit 

Digital /Analog Trainer 
Complete Mini -Lab For Building, 

Testing, Prototyping Analog and Digital 

By Elenco 
in U.S.A. 

XK -525 

$159.95 
Kit 

' XK -525K 

$129.95 

Kit $28.95 
Sine. Triangle, Square Wave 

.- -- 
- I -` 

16 
r + % 

ta 

0000 
m1 r (t avea MM -8000 '`. - .132.1° By Elenco y 

$129.00 
From scratch you build a complete system. 
Our Micro -Master trainer teaches you to 
write into RAMs, ROMs and run a 8085 
microprocessor, which uses similar 
machine language as IBM PC, 

AM /FM Transistor 
Radio Kit 

with Training Course 
Model AM /FM 108 

$29.95 
14 Transistor, 5 Diodes 
Easy to build because 

schematic is printed on the PCB 
Makes a great school project 

Model AM -550 AM Only $17.95 

Telephone 
Analyzer 

= - 

- 

Kit TT 
Assembled TT 

Line 

c 

11110) 

- 
_ 

-400K $19.95 
-400 $26.95 

Designed for school projects, with 5 built -in 

power supplies. Includes a function generator 
with continuously variable, sine, triangular. 
square wave forms. All power supplies are 
regulated and protected against shorts. 

WE WILL NOT BE UNDERSOLD 
UPS SHIPPING: 48 STATES 5% 

IL RES 7.5% TAX 153 min $10 
OTHERS CALL 

C &S SALES I N C . i 
15 DGUA 

ANTEEACK 
max) 150 WEST CARPENTER AVENUE. WHEELING. IL 60090 

FAX 708- 520 -0085 (708) 541 -0710 
FULL FACTORY WARRANTY 

PRICES SUBJECT 10 CHANGE WIINOUI NOTICE 
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FREE PROBES 
WITH ALL 
SCOPES 

ELENCO HITACHI B +K 
SCOPES 

AT GUARANTEED LOWEST PRICES 

QUALITY- ELENCO OSCILLOSCOPES 
2- YEAR WARRANTY 

60MHz 
S -1360 $775 

Delayed Sweep 

S -1365 $849 
Cursor Readout 

Voltage, Time 
Frequency differences 
displayed on CRT 

40MHz 
s -134o $495 

2- Channel 

S-1345 $575 
Delayed Sweep 

Beam Find 
Component Tester 

25MHz 
S -1325 $325 

2- Channel 

S-1330 $449 
Delayed Sweep 

Beam Find 
Component Tester 

Voescdallc Eleste« rent at riOvueaóle Pace4 

WRITE FOR 
FREE 
CATALOG 

B+K 20MHz 

40MHz DUAL -TRACE 
1 mV /div sensitivity 

' tad 151418 Video sync separators 
Z axis input 

Single sweep 
V mode -displays 2 signals 

unrelated in frequency 

$749.95 

60MHz DUAL -TRACE 

7114del 2160 

$949.95 

1 mV /div sensitivity 
Sweep to 5ns/div 

Dual time base 
Signal delay line 

Component tester 
V mode -displays 2 signals 

unrelated in frequency 

100MHz THREE -TRACE 
1 mV /div sensitivity 

sdel 2190 Sweeps to 2ns/div 
Dual time base 

$1,379.95 Signal delay line 
19kV accelaerating voltage 

Calibrated delay time multiplier 

20MH 
DIGI 

ANALOG with 
AL STORAGE 

20MHz analog bandwidth 
20MS /s sampling rate 

2k memory per channel 
20MHz equivalent 

time sampling 

211.4141 25 22,1 
$869.95 

HITACHI POPULAR SERIES Elenco DS -203 20MHz, 10MS /s FLUKE SCOPEMETERS 
$449.00 
$695.00 
$849.00 
$975.00 
$995.00 
$1 069.00 

V -212 - 20MHz, 2 Channel 
V -222 - 20MHz, DC Offset 
V-422 - 40MHz, Dual Trace 
V -522 - 50MHz, Dual Trace 
V -523 - 50MHz, Delayed Sweep 
V -525 - 50MHz w/ Cursor 

HI ! ACHI COMPACT SERIE 

V -660 - 60MHz, Dual Trace 
V -665A - 60MHz, DT, w /cursor 
V -1060 - 100MHz, Dual Trace 
V -1065A - 100MHz, DT, w /cursor 
V -1085 - 100MHz, QT, w /cursor 
VC -6045A - 100MHz, Digital Stor 
VC -6025A - 50MHz Digital Stor 

SCOPES 
$1,375.00 
$1,449.00 
$1,549.00 
$1,695.00 
$2,125.00 

CALL 
CALL 

Digital Storage Oscilloscope 

2K Word Per Channel Plotter Output 

$749 
8 Bit Vert. Resolution 2048 Pts Nor. 

Resolution Much More 

A handheld instrument that combines a 

50MHz, 25MS /s dual channel digital storage 
oscilloscope with feature -packed 3000 count 

digital multimeter. 

21C.41el 93- $1,225 
7144e1 95 - $1,549 
71 del 97 - $1,795 

Autoset, automatically 

sets voltage, time 8 trigger 

Multimeter display; 

3 -2/3 digits ( >3000 counts) 
True RMS volts; AC or 

AC +DC up to 600V 

C &S SALES INC. C A L L T O L L F R E E I I 

15 DAY M 
FULL 

' iJWLSIGARPLNIER AVENUE. WHL- LING - IL60UUU 1-800- 292 -7711 
..v ;n3570 -0085 17081541.0710 1 -800- 445 -3201 (Can) HRH FS 

r //-i ALL PROD 

NEY BACK GUARANTEE 
ACTORY WARRANTY 
UCTS ARE FACTORY NEW 
UVJELT TO CHANGE YlITH,,U1 r,,,I,I.E 
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NIGHT VIEWERS 
FIBER OPTIC TUBES Used 1st gen. 
25 or 40mm (input /output window 
dia). With a suitable 'fast' lens give a 
good image in half moon light. Can 
be IR assisted to see in total 
darkness. Each tube is supplied with 
an 9V - EHT power supply kit: 
25mm tube $90, 40mm tube $120 
We also have blemished versions of 
these tubes (not in central viewing 
area). Satisfaction guaranteed! Both 
sizes (please specify) & EHT kit $35 
INTENSIFIED NIGHT VIEWER KIT 
See in the dark! Make your own night 
scope that will produce good vision 
in sub -starlight illumination! We 
supply a three stage fiber optically 
coupled image intensifier tube and 
an EHT power supply kit, lens and 
eyepiece. 25mm $270, 40mm $360 
SMALL 
PASSIVE 
NIGHT 
VIEWER 
KIT 
Supplied 
with new and 
completely 
assembled USSR made scope. The 
EHT power supply is supplied in kit 
form. Will work in extremely low light 
levels) Best value small night vision 
scope available: $220 
Tube only from the above and an 
EHT power supply kit: $90 
IR TUBE AND SUPPLY A tube and 
supply combination that can be used 
as the basis of making a very 
sensitive IR responsive viewer. 
Typical sensitivity 0.01 lux. Tube and 
supply kit $80 

CCD CAMERA -VCR 
SECURITY SYSTEM 

Ready made PIR detector module 
and learning remote control 
combination can trigger any 
domestic IR remote controlled VCR 
to RECORD human activity within a 
6m range with an 1802 view. Starts 
VCR recording at first movement and 
ceases recording a few minutes after 
the last movement has stopped. Just 
like commercial CCD -video recording 
systems costing $1000'$!! No 
connection needed to your existing 
VCR. IR detector module, control kit, 
IR learning remote control and 
instructions $70 
TINY PCB CCD CAMERA Mono, with 
auto iris lens, 0.1 lux, IR responsive, 
can be used in total darkness. 1.8 x 
3.75 x 1 inch, weight 1.4 oz. Can be 
connected to video -in of a standard 
monitor or VCR. $99 
LOW COST IR ILLUMINATOR KIT 
Use with CCD camera. Has 42 
880nm /30mW LEDs. Variable power 
output, 10-15V DC operation. $30 

LASERS 

HEUUM -NEON 633nm red laser 
tubes from new and near new 
equipment. Output power in the 
range of 2.5 to 7.5mW. Includes our 
12V Universal Laser power supply. 
Warning: High voltage at dangerous 
energy level) 2.5 -4mW tube & supply 
$50 4 -7.5mW tube & supply $80 
VISIBLE LASER 
DIODE KIT 5mW 
670nm visible 
laser diode and 
collimating lens, housing and driver 
kit. Easy to build, very small $26 

GEIGER COUNTER 
Ready made Geiger counter detects 
dangerous Beta and Gamma rays. 
Two-modes: accumulates counts or 
terminates count after 1 minute. 
Alarm sounds if radiation exceeds a 
safe level, LCD display, 9V battery 
operation (15mW1). $74 

KITS and BITS 
2- CHANNEL UHF REMOTE CONTROL 
KIT 1 Tx and 1 Rx $31, extra Tx: $12 
4- CHANNEL UHF REMOTE CONTROL 
KIT Two Tx and one Rx: $68 
LASER BEAM COMMUNICATOR KIT: 
Tx, Rx, plus IR laser: $39 
PLASMA BALL KIT: PCB and 
components, needs a light bulb: $18 
SLAVE FLASH TRIGGER: Triggers a 
second flash unit by picking up light 
from camera mounted flash: $5.50 
SOUND TRIGGERED FLASH: Triggers 
flash from sound picked up by a 
microphone, adjustable: $10 
PC DRIVEN ELECTROCARDIOGRAM: 
Silk screened /solder masked PCB 
only and 3.5" disk with instructions. 
Uses common components: $8 
FM TRANSMITTER KIT -MKII: $8 
HIGH POWER IR LEDs 880nm 122 
30mW ! 100mA 10 tor $6 
INFRARED FILTER Very high quality 
IR filter and plastic lens cover. Fits 
over most torches lost MAGLITEs, for 
a good source of IR. Use with 
passive and active viewers. $11 

VEHICLE COMPUTER 
Solar /battery powered bicycle -vehicle 
computer. Programmable wheel dia, 
so can be used on any wheel! 
Weather and shock resistant, 
speedometer, average & maximum 
speed, tripmeter, odometer, auto trip 
timer, scan, freeze frame memory, 
clock, pick -up sensor /magnet and 
mounting hardware supplied.$25 

TINY FM TRANSMITTER 
Tiny ready -made self -contained FM 
transmitter in a small black metal 
case. Powered by single 1.5V silver 
oxide LR44/G13 battery with inbuilt 
mic. Tuning range 88- 108MHz, 
battery life 60 hours, weight i5g, 
Dimensions: 1.3" x 0.9" x 0.4 ". $27 

OATLEY ELECTRONICS (AUSTRALIA) 
Phone 011 61 2 579 4985 

Phone orders Sunday to Thursday 
East Coast from 7pm to 2am West Coast 4pm to 11pm 

Fax 011 61 2 570 7910 
orders and text catalog by email: oatleyEoworld.net 

Mastercard, Visacard, American Express cards with phone, 
fax and email orders 

P &P for most orders by Federal Express $15 - $25 
All prices are in US dollars 

91r1012 
S1 1 
« (,i 1 ` J i ./ 

COMPUTER PHREAKING 
rescmes n a ow c ligA ors one ra a Sac 
other, and how VIRUSES, TROJAN HORSES, WORMS, 
etc are Implemented. Dozens of computer crime and 
abuse methods and counlermeasures.lncludes disk 

lilted with hacker text flies and utiiWes, and Me legend- 
ary FLUSHOT+ protection system (Ed. Chele, PC 

CON8UMERTRONICB 
2011 Crescent Dr., P.O.Drewer 537 

Alamogordo, NM 58310 
Voice', (505)439 -1778, 439-8551 

AM - 7PM MST, Mon - Sat 
Epos; (505)434-0234, 434-1778 (Ordift 
only;11 you get voice, enter 'NH Of t any time). 24 -hr 
Eree Taoh@ya> (relates directly to your 

Magazine). BBS advice, assword defeats, glossary - 

much morel Manual + 8uks $39. 

om at ono s o the 1st ar c t es wr 
ASCII) by lop hackers & phreakers. Covers every ma- 
Or topic In hackerdoml 3 HD Disks' 151. 

Beyond VAN ECK PHREAKING 
aves. ropp ng on ' an. computer v . eo signa s us- 

'no an ordinary TV described In detall. Includes secu- 
dry industry reports. Range up to I KM. Plans Include 
both the Coneamertroelce and the original Top Secret 

order or prospective order): Tues. 8 Thurs. only 
10%011 gulden 1100 +. 1 % Oil pier 5200} 
Add 5 total 541 US Canada). All items in stock. 
VISA, MCard OK. NoCODSor "bill me's. New Cell- 
to ROO+ ohers) $2 vorder, $5 vW (check or MO). 

nce HO.p61y(;, Si 
1971' 

As seen on 
CBS 10 Mln 

dies,' Forbes, etc. By Jelin Williams - former Lock- 
heed Senior Engineer, NMSU CS Professor, DOD 
Electronic Weapons Engineer, NIH Health Physicist. 

ne Wis& 6 MAC Ills, PCIee (or better). peripherals. 
new surplus electronic parts, test equipment - buy. trade 

All .aflwar. sappert. MI 1111M-PC cent- 
atlble MI5 s stoma SOU Pentium 
Off- The -Shelf HARDWARE 

Ven Eck des'.nsl 829. 

STOPPING POWER METERS 
As reported on CBE '60 Minutes': How certain dS- 
vices can slow down - even slop - walthour meters 
. while loads draw lull awed Device simply plugs 
into one outlet and normal loads into other outlets. Also 
describes meter crew, overload droop, etc. Plans 525. 
La, MAI4 r External magnetic ways (applied to 
¡ e meter Itself) 10 slow down and slop watthour me- 
tors while drawing lull loads. Plans. SIS. ñwjMB 
MEIEflir How watthour meters work, calibration, 
error modes (many). ANSI Standards, etc. Demand 

d 
and stop 

Polyphase 
eters byaothers. $19. Any 2, $31. IAil3, $59. 

Van a ystems Data sr. Rea. e "r lets 
ATM3 RF/EM uWavelladavUllrasonlMW 

Llght/ound DetectorsRecelverN(mltters/ 
Jammers/Biasters SecurilySurvelllance 
EM LatvWeepsnry'Countermeasures Moro- 
phone'Allelilerunymus'Resonant Crystal Ra- 
dlonics Voice Disguiser: ESS Infinity De- 
OM Phone Color Boses DIME Decoders 
Lineman's Handsets Bup?ap Detector/ 

Bumper Bee er/Child Finder Panic D D 

Button Car)ackkidnap Foller Hidden Pres- 
ence Detector: Hearing Assistor Shriek 
Module TENS Subliminal Mixer/Amp Vor- 
lea Generator 6th Sense Communicator 
Noise Cancel. System Electronic Dowser 

AUTOMATIC TELLER MACHINES 
, cemes, t,vunera. un eeaaex- 

posed' 100+ methods detailed, Include: Physical, 
eg. E, cipher, PIN compromise card counterfeiting, 

magnetic stripe, false Iront, TEMPEST, Van Eck, tap - 
Ding. spoofing, inside lob, super -cool. vibration, pulse, 
high voltage - others. Case histories, law, countermea- 
sure$ detailed security checklist labeled Internal oho- sures, 
cos, figures. 00 contain to 1250. uns cash! 
cent $350 000 ATM crime slice still unsolved! 139. 

CREDIT CARD SCAMS 
Cardholders, merchants, banks suffer S Billions In 
lasses annually because of credit card fraud. Describes 
every known means of credit card fraud and scams. 
Protect yourselll 129. 

Laser Levitates - morel See our, 1 o l CONS SCAMS & SWINDLES 
SPECIAL PROJECTS ons . scams an. relate. sw ndies leece mericans 

su8i 
manual 

per year) The most comprehensive 
- survival moo hl- ec cons 8 scams of all kinds - aom 

the classic to hl -tech. Details on 100$ and many varia- 
Uons. And countermeasures . Protect yourselll $39. 

Wedeslgn /bulld /obtain /repair /modify /main- 
DM/consult on an device/system/process/ rr 
project- electronic /eompulae mechanical /op- 
Una! (ex: phone /auto /security /radlenk /lab/ 
energy / HV / EM/ RF /Rader / ultresonlc/ IR/ UV/ 
commo /canwmer) for buelflsss /penonat /In- 
ventlon needs. Describe dInclude$30 

(no 
d pre-en- 

mates 7 -10 de Men . . I s . aran .. 
' 

CELLPHONE MOOS 
eeour .te or our n amousce p one 

modification guide ($69) - detailed, compre- 
henstve, covers ell makes - 10 times more 
Info than competitor's 'guide-)). los Special 
Projects (above) to gel up -to -date hardware/oftware). 

STEALTH TECHNOLOGY 
' o ice ra ar s asc rating a so as error rates o r- 

material 
Every known 

minimize 
radae - section 

- 

and 

fight 
unjust radar 

tickets 
t tcost and 

strategy to 
insurance and risk 

radar cellati (that echo you 
f1005 in Insurance and risk cancellation methods to 
detect and )am signals - lull described) 829. 

SECRET & SURVIVAL RADIO 
Optimum survival and security radio equipment, meth - 
ods. Iraq allocations and volce4ata scramblin ncod- 
Ing. Includes small receivers,ransmitters, to emelry. 
antenna optlmlzalbns, remote monitoring and convoi 
security. surveillance, and ultrasonic, fiber -optic and 
Infrared commo. 70+ circuit plans, tables. $29. VOICE MAIL HACKING 

'ow 'sce'a :So' , systems are use, an 
specific ways they are hacked. includes ASPEN, MES- 
SAGE CENTER, aIX, GENESIS, EZ. SYDNEY, PHONE 
MAIL, AUDIX, CINDY, CENTAGRAM, SPERRY LINK, 
RSVP, etc. Absolutely required for all users, sysops 
and security personnel! $29. 

PBX HACKING 
i l l rs o ':Xs are hacked to 1 e tune of Blllionsyr 

While 'VOICE MAIL HACKING' details how VMS$ are 
hacked for phun' and profit - including VMS methods 
for hacking PBXs themselves -'PBX HACKING' ad- 
dresses ALL issues relating to PBX hacking, including 
countermeasures! Can your business or agency afford 
a $90,000 phone fraud loss (the averse loss due to 
hacked PBXs)? As described In Forbes Wagazine. $29 

HIGH VOLTAGE DEVICES .,,uses pans. tan tan, our 'ro, one. as- 
ter, Flasher. Zapper, Audi&RFladae Jammer, Fence 
Charger, Plasma 8 Vie de Gresll Gent.. Jacob's 
Ladder, Geiger Counter, Ozone Gen., Fish Stunner, 
Plant Slim., Klrilae, morel All 'laps for ont $29. 

UNDER ATTACK! 
Electromagnetic Interference and Electronic Weapon 
Attack& cause: Cancer, birth defects, and profound psy- 
chological. neurological, cardiovascular and Immune 
system disorders! Destructive to people, animals, !ants. 
equipment! Includes maw= 
we invefllgated)I Includes how to veil y an Dingo nt 

EMI and electronic attack sources, and effective counter - 
measures. S29. EM SRSIHILLAkimr Tutorial 

PHREAKING CALLER ID & ANI 
Details on how they wo and dozens o eft active ways 
of defeating Caller ID, AHI, 69 57. and Call Block- 
leg and 57. Also describes Caller ID, Orange, Beige, 
Cheese and CF Boles, ESS, SS7, Eal various 
CLASS services, CN/ I. NON PUB DA, CAMA, DNA, 
500ECR, Diverters, Extenders, Centres - more. $29. 

Beyond PHONE COLOR BOXES 

and plansfor powerlul ELECTROMAGNETIC WEAPONS 
and LAB DEVICES. Optimum circuits, hefts, waveforms, 
duty cycles, Intensities. Thorough. $29. Both $48. 

RADIONICS MANUAL 
citing e educe ,eectromc,eectromagnebc erapeu- 

tic, diagnostic Si preventive devices (mostly experlmen- 
tali. History, descriptions, plans (dozens), avallabillties 
of ilatilonics Devic es from early to modem. While drugs 
cost SIDOs, electricity costs pennies! $29. NEAL 

MIX: Plans for 3 spa or electronic therapeutic 
devices of types approved by FDA. 519. Both $39. 

Dozens p one color boxes describe. many circuits. 
Plus Call Forwarding, Conterencln . Phreek Hlsterfyy, 
Gi , Diverters, Extenders, Loops, REMOIS 
Bridging Heads 8 Cant, Oplecom, 3rd Party and 
man other non -box methods - more. $39. 

CRYPTANALYSIS TECHNIQUES 
a owe menu awes cryp to programs n . r' an. 

BASPsource code) to analyze, decrypt secure' cl- 
pheriexls. worked -out examples. Recommended by pees - 

tiglous'Computers a Security' Manual +Disk $28. 

ROBOFONE AUTODIALER 
Powerful, versatile, menu -driven - Wargams' auto dl- 
aler lets you dial any quantity (up to 10K) or mix of lo- 
callong distance numbers In any order, nver any length 
of time, whether busy or answered (your choice) and 
log the times, commands and results to monitor, 
punter and -or disk. Ouick -dial directory of up to 600 
numbers. BUSY recital options. Direct modem corn- 
manta and control. All Result Codes, Including VOICE 
and RINGING. Optional shell to terminal program upon 
CONNECT. Exit to menu or DOS (for belching). Manual 
+ Disk* S29. 

ROCKET'S RED GLARE 
'ow o ' es gn an. u . so . -prope an amateur an. 
survival rockets. Emphasis on formulation. manufacture, 
Installation of propellants, motors Igniters. etc Includes 
list cl commonly available materials, and the design of 
launch pads and test beds and their electronics. $29. 
FIREWORKS: How firecrackers (M -80s, blockbust- 
ers, cherry bombs', small rockets. volcanos, fountains, 
sparklers and safety fuses are made and colored. 
Simple. cheap, common ingredients. $9. Both $36. B an ORDER of the MAGNITUDE 

The most comprehensive, hard -hitting, hl -lath sur- 
steal kook Self written' Topics include electronics. 
computers, energy, weapons, concealment. revenge, 
alarms, etc to survive today's dangerous world. We all 
lace increasingly financially and physically brutal 
times! Field -expedient use of technology in various 
threat and conflict environments and scenarios. $49. 

' 
n erps , overwor e , ore use c m 

of office politics? Stuck in a dead -end lob? Can't find a 

good lob? Expect to be laid off, fired or transferred 
soon? The ultimate no- holds- barred, looking -after -81 
Machiavellian techniques to find, obtain, optimize and 
keep top jobs, pay and benefits. The Rules Who Game 
for a Game without Rules! From resume to CEO. $29. Hold Fn." .duc.cmn.r purposes only 
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Check Out These Deals From 
CIRCUIT SPECIALISTS! 

Ball Bearing 12V DC Fans 

I 
t 

o.ww cse-4025 m40.25 m022.5 m1725 

These High Quality Fans feature Ball Bearings and Brushless DC Motors. All of them are designed to meet UL CSA & VDE Standards. Design 

these fans into power supplies, computers or other equipment requiring additional air flows for heat removal. These fans are regular Circuit 

Specialists stock it ms - they are not surplus. PRICE EACH 

Vl CAT NO 1 10 25 100 

USCSD 6025 -12 
CSD 4010 -12 $ 9,88 $5.48 $4 87 

1149 a CSD 8025 -12 8.88 5.19 4.49 

225-12 CSD .95 5.29 4.59 V G! CSD 1225 -12 11.45 7.82 6.85 

P 
RCiN 

$ 6.38 
5.91 
5.85 
6.14 
8.96 

Specifications 
INPUT 

CURRENT 
(A) 

0.06 
0.13 
0.16 
0.32 
0.35 

CAT NO 
CSD 4010 -12 
CSD 6025 -12 
CSD 8025 -12 
CSD 9225 -12 
CSD 1225 -12 

RATED 

DIMENSIONS VOLTAGE 
(MM) (V) 

40x40x10mm 12 

60x60x25mm 12 

80x80x25mm 12 

92x92x25mm 12 

120c120Q5rrm 12 

START 

VOLTAGE 
(V) 

5 
5 
5 
5 

AIR FLOW 
(CFM) 

5.1 
13.7 
37.8 
42 
62 

STATIC 
PRESSURE 

(INCH -H2O) 
0.19 

0.165 
0.177 
0.18 
0.180 

i 

7.11 

CAT NO 
CSA8038AC 

CAT NO 
CSA8038AC 
CSA1225AC 

Ball Bearing AC Fans 

Size: 80x80x38.5mm(3.15x3.15x1.5') 
Weight: 370 ±10gm (0.821b.) 
Frame /Housing: Aluminum 
Impeller: Glass reinforced thermoplastic UL94V -O 
Bearing Type: Ball Bearing 
Dielectric Strength:1 minute at 1,500VAC /50 -60Hz 
Operating Temp:- 20 ° -+85 °C 
Life Expectancy: 50,000 Hrs (at 25 °C, 65 %RH) 
Motor Protection: Impedance Protected 
Safety Approvals: Meets UL, CSA, VDE Standards 

PRICE EACH 
1 10 25 100 CAT NO 

$15.26 $ 12.92 $10.98 $9.73 CSA1225AC 

DIMENSIONS 
(MM) 

80x80x38 5 
120x120x25.5 

NOMINAL 
VOLTAGE (V) 

110 /120 
110/120 

Specifications 
FREQUENCY (HZ) SPEED (RPM) 

50/60 2300/2600 
50/60 2000/2300 

0EM' 
PRiCING. 

SPEED NOISE LEVEL 

(RPM) (d8) WEIGHT (g) 

5,500 26 20 

4,500 28 65 

3.000 31 80 

2.800 37 95 

2,500 42 135 

Size: 120x 120x25.5mm(4.71 x4.71 x 1.00") 
Weight: 390 ±10gm (0.861b.) 
Frame /Housing: Aluminum 
Impeller: Glass reinforced thermoplastic UL94V -O 
Bearing Type: Ball Bearing 
Dielectric Strength: 1 minute at 1,500VAC /50 -60Hz 
Operating Temp: -20 ° - +85 °C 
Life Expectancy: 50,000 Hrs (at 25 °C, 65 %RH) 
Motor Protection: Impedance protected 
Safety Approvals: Meets UL CSA, VDE Standards 

PRICE EACH 
1 10 25 100 

$15.28 $12.94 $11.01 $988 

INPUT POWER 

(W) 
9/7 

12/10 

AIR FLOW 
(M3 /MIN) 
0.63/0.72 
1.56/1.70 

STATIC PRESSURE 

(MM) 
3.5/4.5 
4.6/4.8 

NOISE LEVEL 

(d8) 
31/34 
23/36 

Cool your 486 or Pentium 
CPU's with one of these 
CPU Cooling Fans. 

CAT NO 
CC -M3 
PENTIUM FAN 

DESCRIPTION 
Cooling Fan for 486 CPUs 
Cooling Fan for Pentium CPU's 
(Will not fit Pentium 60 or 66MHz) 

Ni 

NEW V 
LOWER 
PRICES!! 

PRICE EACH 
1 5 10 

57.50 $6.00 55.00 
9.50 8.00 7.00 

Plastic Fan Filter Assemblies 

These fan filter packages consist of a guard, foam filter media and 
media retainer for tubeaxial fans. The retainer is easy to install 
without removing the fan or guard while the foam filter is also 
simple to clean and change. Use these kits to protect your equip- 
ment from airborn contamination and reduce external fan noise. 

PRICE EACH 

CAT NO DESCRIPTION 1 ' 10 25 50 

GEM 60 Plastic Fan Filter Kit for 60mm Fons $1.76 S1.42 $1.20 $ 98 

GRM 80 Plastic Fan Filter Kit for 80mm Fans 2.20 1.75 1.48 1.28 

GRM 92 Plastic Fan Filter Kit for 92mm Fans 2.60 2.05 1.74 1.40 

GRM 120 Plastic Fan Filter Kit for 120mm Fans 2.92 2.19 1.84 1.56 

Fan Power Cord 2' Length, SPT -1, AWG 18 x 2C, UL /CSA 
PRICE EACH 

CAT NO DESCRIPTION 1 10 25 50 

C180 Fan Power Cord 51.28 $1.14 5 .94 5 78 

Metal Fan Filter Assemblies 
For use with tubeaxial fans. These wire formed fan guards provide 
extra safety. PRICE EACH 

CAT NO DESCRIPTION 1 10 25 

FG40 -2 Wire Formed Fan Guard for 413mm Fans $1.72 $1.29 $1.09 

FG60.4 Wlre Formed Fan Guard for 60mm Fans 1.92 1.44 1.19 

FG80.5 Wire Formed Fan Guard for 80mm Fans 2.00 1.50 1.24 

FG92 -5 Wire Formed Fan Guard for 92mm Fans 2.28 1.71 1.39 

FG120 -15A Wire Formed Fan Guard for 120mm Fans 2.52 1.89 1.57 

50 
$ .86 

.96 

.99 
1.14 
1.26 

RECEIVE YOUR FREE 
COPY OF OUR LATEST 
100+ PAGE CATALOG! 
It's chock full of all types of electronic equip- 
ment and supplies. We've got I.C.'s capacitors, 
resistors, pots, inductors, test equipment, bread- 
boarding supplies, PC supplies, industrial 
computers, data acquisition products, personal 
computers and computer parts, plus much, 
much more. FAX us your name and address or call 800 -528 -1417, 

ext. 5, to leave a message on our catalog request line. 

CIRCUIT SPECIALISTS, SINCE 1971 
800 -528 -1417 
602 -464 -2485 

602-464-5824(FAx) 
WE ACCEPT: 

VISA, Mastercard, Discover Card & American Express 

CIRCLE 311 ON FREE INFORMATION CARD 
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Fix It Yourself! 
vv vv- 

Electronics Repair 
Manual 

an. p.,.r Bp1O 

wb sec T-1 EY ÿnl.r.^ 
. TrauCMn[tlnG 

Erd 

.Seeem.n n.n".ion. ,w,ta.,.., 
ConK'w,fY.uMW 

Me, 

It's easy, fast, and rewarding 
to repair it yourself with the 
Electronics Repair Manual! 

1/ Dozens of Fix -It- Yourself 
Projects for... 

CD Players 

VCRs . 

Televisions 

Camcorders 

Computer Equipment 
Fax Machines 

Telephones 

Hands -on, detailed, troubleshooting instructions 
"How to" primer for test equipment: oscilloscopes 
frequency counters, video analyzers, etc. 

Schematic diagrams 

Trouble analysis flowcharts 

Preventive maintenance techniques 
Safety precaution checklists 

Comprehensive replacement parts list 
Directory of manufacturers 

Leading Manufacturers Represented... 
Emerson Nintendo RCA Technics 
Hitachi Panasonic Sanyo Toshiba 
IBM Pioneer Sharp Zenith 
NEC Quasar Sony and others!} 

Amplifiers 
Car Radios 

Air Conditioners 
AM /FM Tuners 

Thermostats 

...and more! 

Keep Your Skills Up -to -Date! 
The Electronics Repair Manual and the Modern Electronics Manual will be a valuable reference for years to come. 
Supplements, each containing over 125 pages, add new repair projects, valuable insights into new technologies, 
diagnostic and repair techniques, electronics projects, and more schematic diagrams into your manual. Just $35 each 
plus shipping and handling. Supplements are sent 4 -5 times a year and are fully guaranteed. Return any supplements 
you don't want within 30 -days and owe nothing. Cancel anytime. 

CIRCLE 300 ON FREE INFORMATION CARD 
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Build It Yourself! 
\t \iv \iv 

The Modern 
Electronics 
Manual'" 

A practícal 
nce maat on 

electronre{ereics 
technuno 

Expand your 
knowledge while 
sharpening your 
skills! 

ns of Exciting Projects 
such as... 

Simple Logic Probe 

Multi- Purpose Gas Detector 

Digital Combination Lock 

Radiation Detector 

Portable Frequency Counter 

...and many other projects! 

A lifetime of exciting electronics projects 

Complete project plans 

Step -by -step instructions, flow charts, 

schematics, and photos 

Troubleshoot and repair 

Make your own printed circuit board 

(acetate board layouts provided) 

Component suppliers' addresses 

Handy 3 -ring workbench binder 

Electronics Fundamentals... 
Electronic Components and their Characteristics 

The Op -Amp Explained 

General Diagnostic Techniques 

...plus much more! r 
30 Day Free Trial Order Form 

Yes! Please rush me my copy of: 

Electronics Repair Manual for 31664 

Modern Electronics Manual for only $59.95 31665 

Both Manuals for just $99.95. 31666 

I may take $10 off the total price when I enclose my check or credit card 
authorization by 1/31/96. Plus, I get free shipping and handing! I 
understand that If I am not satisfied, I may return the book(s) within 30 days 
for a full 100% refund of the purchase price. 

My payment is enclosed. I've deducted $10 if I am ordering by 1/31/96. 

vmt ¡ No. ev 

Check Enclosed. 

Optional express delivery (available in U.S. only). 
Enclose an additional $10 and we'll guarantee delivery within 5 business days 
from receipt of your order (prepaid orders only). 

Bill me later Including $6.50 shipping and handling per book, subject to 
credit approval. Signature and phone number required to process your order. 
P.O. Box addresses must be prepaid 

Signature (required) 

Daytime phone ( 

Mr. /Mrs. /Ms. 

Company 

Street Address 

City State Zip 

Shipping and handling to Canada, $10 (U.S. Currency); Overseas, $15 (foreign orders 
must be prepaid); CT residents add 6% sales tax. Supplements will be sent 45 times a 

year on a fully guaranteed, 30-day trial basis. They may be cancelled at any time. 

MAIL TO: WEKA Publishing, Inc. 

1077 Bridgeport Avenue, Shelton, CT 06484 

Call 1-800-222-WEKA or fax to 1. 203 -944.3663 for fast service! 

CIRCLE 300 ON FREE INFORMATION CARD 
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CME-200CP PINHOLE COLOR CAMERA 

1/3" CCD PICKUP DEVICE 

2.5 LUX SENSITIVITY 

492 LINES RESOLUTION 

12 VDC OPERATION 
1 -5 /8 "z 1 -5/8" z 5/8" 
STANDARD VIDEO OUT 

$ 495.00 

CAMERA BOARD MODULES 
CME -100S STANDARD LENS CAMERA S 125 
CME -100P PINHOLE LENS CAMERA S 135 
CME- 100P(M) PINHOLE LENS CAMERA 

with BUILT IN MICROPHONE S 145 
CME -100C "C" MOUNT CAMERA 5 145 
CME- 200SCP 1/3" COLOR CAMERA BOARD S 245 

CREATIVE MICRO ELECTRONICS, Inc. 
P.O. BOX 4477 ENGLEWOOD, CO 80155 -4477 
PHONE: (800) 771 -1295 (Out of Colorado Only) 

CME- 2.4T /R 2.4 Ghz 5 CHANNEL - 

VIDEO/AUDIO - TRANSMITTER /RECEIVER 
SYSTEM - UP TO 500' RANGE - 

3,000' WITH DISH ANTENNA 

$ 1,295.00 

CALL OR WRITE FOR FREE CATALOG 
PHONE: (303) 771 -1288 FAX: (303) 771 -1136 

102 

Moue Up to the Ultimate in Robotic I(its. 

a manlier" /rrNV 

WAO IE 

0 
MOON WALKER 

SPIDER 

GRAND PIANO 

ROULETTE 

tot 

OWl's "Next Generation" of 

affordable, rugged Robot Kits 

challenge the enthusiast to solder circuit 

boards and mechanically assemble. 

LINE TRACKER MANTA 

Each OWIKIT also incorporates the 

basic principles of robotic 

experiments, sensing and locomotion, 

guaranteeing an exciting, hands -on 

adventure of knowledge and fun! 

But remember! OWI is the recognized 

founder and leader in Educational 

Robot Kits. ACCEPT NO IMITATIONS. 

GRAND PIANO BT -802 47 Note Memory 8 Pg. Book $ 3L95 

ROULETTE BT -805 Regulation - 38 Numbers 8 Pg. Book 19.95 

S -CARGO OWI-936K Sound Sensor 47 Pg. Book 29.95 

WAO II OWI.961 K Programmable - Graphic 59 Pg. Book 79.95 

SPIDER OWI.962K Infrared Sensor 49 Pg. Book 39.95 

LINE TRACKER OWI.9631( Infrared Sensor 48 Pg. Book 39.95 

MANTA OWI-966K Sound / Touch Sensor 44 Pg. Book 29.95 

MOON WALKER OWI-989K Solar Sensor 10 Pg. Book 39.95 

EK 
ELEKIT 

1160 Mahalo Place 

Rancho Dominguez, CA 

90220 -5443 
(310) 638-7970 
Fax: (310) 638 -8347 
WWW: Homepage coming soon. 

Look for us under robotic kits. 

VISA Room 
Order M - F: 8a.m. - 4p.m. PST 

CIRCLE 202 ON FREE INFORMATION CARD 

BREAST CANCER BEOINS 
EVEN MALLER THAN IS 
THA S WHY Y U 
NEED A YEARLY 
MAMMOGRAM, 
ESPECIALLY AS 
YOU GET OLDER. 

MAMMOGRAMS 

CAN DETECT 
LUMPS TOO 

SMALL FOR 

YOU TO FEEL 

AND EARLY 

DETECTION 

MAY SAVE 

YOUR LIFE, 

SO CALL 

2345e 
ß,e1 e x wlaese 

PROM EAU IOi}TTOT bile )I T 

AMERICAN HEART 
ASSOCIATION 

MEMORIALS & TRIBUTES 
, Ii fi zs 

1- 800 -AHA -USAI 
American Heart Association Q 
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386 SBC $83 
OEM (1K) PRICE 
INCLUDES: 

- 5 SER (8250 USART) 
- 3 PAR (32 BITS MAX) 
-32KRAM, EXP 64M 
- STANDARD PC BUS 
- LCD, KBD PORT 
- BATT. BACK. RTC 
- IRC10 -15 (8259 X2) 
-8237 DMA 8253 TMR 
- BUILT -IN LED DISP. 
- UP TO 8 MEG ROM 
-CMOS NVRAM 

USE TURBO C, 
BASIC, MASM 

RUNS DOS AND 
WINDOWS 

EVAL KIT $295 

$95 
SINGLE 
PIECE 
PRICE 

UNIVERSAL 
PROGRAMMER 

- DOES 8 MEG EPROMS 
-CMOS, EE, FLASH, NVRAM 
- EASIER TO USE THAN MOST 
POWERFUL SCRIPT ABILITY 

- MICROCONT. ADAPTERS 
- PLCC, MINI -DIP ADAPTERS 
- SUPER FAST ALGORITHMS 

OTHER PRODUCTS: 
8088 SINGLE BOARD COMPUTER OEM $27... *95 
PC FLASH /ROM DISKS (128K -16M) 21 75 
16 BIT 16 CHAN ADC -DAC CARD 55...195 
WATCHDOG (REBOOTS PC ON HANGUP) 27 95 

*EVAL KITS INCLUDE MANUAL 
BRACKET AND SOFTWARE. 
5 YR LIMITED WARRANTY 

FREE SHIPPING 
HRS: MON -FRI 10AM -8PM EST 

R/) MVS BOX 850 
MERRIMACK, NH 
(508) 792 9507 

Debco is a Kit Builders Paradise 
EI. U* n 101s - Pfau - Parts - Cassalaen - Psalm bib 

Call Debco today for 
your FREE copy of 

The Electronic Experimenter's Journal 

1 800 423 - 4499 
Debco Electronics 4025 Edwards Rd. Cincinnati, OH 15209 

CABLE TV EQUIPMENT 
Ws carry a complete line of all major brands 

Including test chips and all accessories 
BELOW WHOLESALE PRICES QUANTITY DISCOUNTS 

30 !DAY MONEYBACK GUAR. 1 YR. MNRRARTY 
YEARS OF CUSTOMER SATISFACTION 

C & C ELECTRONICS 
CALL NOW 1 -800- 995 -1749 

lmmed. Delivery from Giant Stock, Sorry no Florida Sales. 

CAPACUUR CLOSE-OUT 
MANE .50% AT 75% RETAIL 

TOP QUALITY PARTS! WHILE SUPPLIES LAST! 
CERAMIC DISCI ELECTROLYTIC! TANTALUM! 

AXIAL / RADIAL! PREFORMED / LONG LEAD! 
51uF/ Somdc Discs Net* (11610150% 61***. tbn Hurt) 

2.AIF/ 50.4, Flee -RRNW a N.am Mgt 55% dwyer Nn nom) 
Also. Tó220 Clip -oa Fret Web 150 ouch (Fhta 60% dwwuc duce mod) 

Send SASA for frig catalog lo: 
JOG. Dept. Et I. PO. Box 2(908. Raleigh. NC, 27619 

Motion Control System $249.95 

Includes Stepper Controller Cani, 12VCT Transformer, (2) 4 Phase Stepper Motors, 

Easy to use I.B.M Software! Connects to any I.B.M. Compatible LPT Pon (1,2,3).... 

* Nothing more to Buy! 
e Easy Installation 15 minutes or Less! 
' No Tools Required! 

Design Robots, Plotters, Laser Systems! 
Drives (2), 4 Phase Stepping Motors! 
Bi- Directional 8 Bit Read and Write Pon! 
Board Addressable, 16 Possible Choices! 

' Fits in Standard 19" inch Card Rack! 
With Additional Cards Control 32 Motors on 1 LPT Printer Port! 

Features Include: Variable Speed, Step, Range, Direction, and OnVOff Contr911 

Free QBasic & Gwbasic Source Code S 59.95 value! ' 

Send Check or M.O. to: 

CYBERMATION Call Us Today! 
"hatilliwat Cow" Tel (714) 879 -2000 

Visa\Master Charge Accepted 
1943 Sunny Crest Dr., Suite 288, 
Fullerton, CA 92635 +Add 312.00 S&11: CA residents please add sales tar 

CIRCLE 298 ON FREE INFORMATION CARD 

CABLE CONVERTERS /DESCRAMBLERS 
* * * * SUPER BUYS * * * * 
* FULLY REFURBISHED UNITS * 

TOCOM - JERROLD - SCIENTIFIC ATLANTA -ZENITH - PIONEER 

"WE SERVICE MOST CABLE CONVERTERS" 

Phone (2 19) 935 -4 128 
SORRY, NO INDIANA SALES 

UVtnl U UOUVlr1L =L31.2 ° IfUOUV2WNJ 

1801 W. JEFFERSON ST., PLYMOUTH, IN 46563 
OUR POLICY: All products carry a two year warranty. Warranty covers parts and labor and return shipping. 

WARNING: Theft of cable services is a crime. National Cable will not knowingly defraud any pay TV 

operator and we will not assist any individual or company in doing the same. 

!!! BROADCAST FARTHER !!! 
The model 1525 is a 75- 110MHz RF amplifier that connects to mono or 
stereo FM transmitters and produces a powerfpl IS-20 watt signal which 
could broadcast up to S miles or morel Requires 75 -250 mW drive. 

Step by step plans complete with part source 

4V 
A PLUS S2 S&H 

informal on and antenna designs... ONLY ?CATALOG snacwa,o 

PProgressive Concepts 
C 14,4 N. MILLS AVE.. SUITE A 

CLAREMONT, CA 91711 (909) 626-4969 (909) 626-4FAX 

EVERY LITTLE 

BIT. 

HELPS 

Metric 
Equipment Sales, Inc. 

800 -432 -3424 
Fax: 415-341-8874 
E-mail: metricsale@aol.com 

Refurbished Scopes, Analyzers, Generators, Counters 
from HP, Tektronix, Fluke, Anritsu and more. 

Test & \lcasurcnlcnl Instruments 
Over 7000 Models 6 -Month Warranty Save 30.90°, 5 -Day Free Trial 103 
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Miniature Transmitters and Receivers 
Small, Attractive, High End Quality, 2 Channel 318 MHz Transmitter 
59,049 Settable Codes, 120' -300' Range, 1 -1/4" x 2" x 9/16 ", Assembled 

RF300T 't RF300XT 

1 5 10 
150' Range Transmitter 24.95 19.95 15.95 
300' Range Transmitter 29.95 24.95 19.95 

Small, High End Quality, 2 Channel Receiver for the RF300 Transmitters 
1 -1/4" x 3 -3/4" x 9/16" PCB w/ .1" spaced pads for standard connectors 
Input: 8-24 vdc Output: Gated CMOS Momentary and Latching Lines 

Qty 1 5 10 
RF300R Receiver, Fully Assembled 24.95 20.95 16.95 
RF300RK Receiver, Complete Parts Kit 19.95 15.95 12.95 
RF300PA Pre- Amplifier. Doubles Range 14.95 11.95 9.95 

Small, Economical, Single Channel Transmitter and Receiver Set 
Set Code, 60' Range, 1- 7/8 "x2 -3/8 "x7/16" (T), 2 "x2 -3/4 "x9/16" (R) 
Receiver Input: 5 vdc Output: Gated TTL Momentary Line 

Qty 1 5 10 
RF60 Transmitter and Receiver Set 24.95 19.95 14.95 

Add $ 4 shipping for first item + $ 1 for each additional item. Ca. residents add 8.25% tax 
Visa, Mastercard, Money Orders Personal Checks and Cash C.O.D.s 

vi s i to c t Inc. P.O. Box 14156 Fremont, CA. 94539 (510) 651 -1425 Fax (510) 651 -8454 

CIRCLE 321 ON FREE INFORMATION CARD 

MEREOTCHE--* 
IMStRUITIEMtS 

RUBY LASER ASSEMBLIES $295.00 

GREEN -YELLOW OR ORANGE HE -NE LASER KIT 
We now offer alternative wavelength helium neon lab lasers 
from $ 195.00. Add or mix these brilliant colors to your red 
light show! 

LASER DIODE DRIVE 
CIRCUIT KIT 
Its compact size, 19 x 25 mm, 
is about the smallest that can 

- !r be made without the use of 
ICs or surface mount 
components. 
$ 15.00 

DANGEN 

Call Or Write For A FREE CATALOG 
LASERS & OPTICS 

LASER DIODES 
New 670 nm 5 mW laser diodes $20.00 
New 635 nm 5 mW laser diodes $ 75.00 

PHONE: (602) 934 -9387 
FAX: (602) 934 -9482 

5035 N. 55TH AVE., #5, P.O. BOX 1724, 
GLENDALE, AZ 85301 

CIRCLE 252 ON FREE INFORMATION CARD 
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-+ Hard -to -Find Tools, Tool Kits 
-, Scopes, Meters, Function Generators 

-+ Computer Diagnostics 
-+ Telcom /LAN Testers 

-+ Workbench Accessories 

800 -426 -1194 
JENSEN'TOOLS INC. 

7815 S. 46th St., Phoenix, AZ 85044 

CIRCLE 305 ON FREE INFORMATION CARD 

MORE for LESS... Always! 

Best Values for Performance, Features and Dependability 

DM5050C, 42 Range 
DMM + CAPACITANCE METER 

Digital Multimeter 
Resistance - Up to 2,000 MO 

Capacitance Meter, Extended Range 
Up to 20,000pF (9 Range) 
Zero Adjust Knob 
Test Leads and Buklt -in Socket 
Check Motor Starting & 
Running Capacitance 

Triggering Lamp 

DM5100, 45 Range 
WIDE RANGE, ELEVEN FUNCTION 

Auto Power Off, Data & Peak Hold 
Measures Wider Range 

Frequency - Up to 20 MHz 
Capacitance - Up to 200 pF 
Resistance - Up to 200 Mfg 
Current - Up to 20 A AC/DC 

FE 
TTL 

± 0.25% Basic DCV Accuracy 
1.5" Big LCD Display 
3 1/2 Digit Manual 

AC/DC Bolt & Amp 
Resistance, Diode 
Continuity Beeper 

Alligator Clip Test Leads 
Double Insulated Jack 

Deluxe Holster 
Lead Holders 

Velcro Hanger 
Tilt Stand 

$89 

Prices start at $44.95, measuring AC/DC 10 Amp. & Volt, 
Resistance, more and including protective Holster 
Lots more High Standard Test Instruments available 
All in One Instrument, Oscilloscope, Power Supply, Function Generator, Freq. Counter, 
Multimeter, Capacitance, Engine Analyzer, Clamp -On, Electrical Tester and More. 

See your local distributors or Call for Catalog 

Bel MERIT 
SOLUTIONS FOR THE TEST INSTRUMENT 

26242 Dimension Dr., Suite 110 

Lake Forest, CA 92630 

(714) 586 -3700 FAX: (714) 586 -3399 

CIRCLE 297 ON FREE INFORMATION CARD 

CHEEK 
"1. he 

Ultimate 
Scanner! 

The King of Stirs takes 
this step-by-step, richly 
illustrated, bends manual 
beyond everything ever 
published on scanner mods. 

Bill is a perfectionist who will 
help you convert your scanner 
into precisely what you %./e 

always wanted! Finally 
available!! rej 1 

May 1995, 
244 pages, large format, 

$29.95. 

EM ERGE NCY 
RA PIO! 

Scanning News As It Happens 
Norm Schrein (Mr. Scanner) 

214 pages, $14.95 

"Excellent..." Barry Goldwater 
"Irresistible" Bill Cheek 
"A whiter... 911 Magazine 

SCANNERS 
& Secret Frequencies 

Henry Eisenson 
320 pages, $19.95 

"Must reading. " 
Electronics Now 

"A giant undertaking" 
Monitoring Times 

"You can't miss!" ASS 
"The best" Norm Schrein 

_-"(Y..BYaYONY1 
oLea6cssie 

More than 400 listings, 100 
pages, large format, $23.75 

SCARY! 
Everything that's sort of legal, 
unless you actually USE it. 

1st book $4 s/h, then $2 ea. 

CA add 7.75% tax 

Order line 800 -546 -6707 
All credit cards 

INDEX Publishing Group. Inc. 

3368 Governor Dr, Suite 273E 
San Diego, CA 92122 105 
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Earn $4,000 Per Month 
From Your Home 

With A Computer! 

CBSI 486 Computer Included 
Begin part -time and still retain the secu- 
rity of your present position. This is a 
proven business an individual or couple 
can run. If you purchase our software and 
business program, you will receive the 
computer and printer at no extra cost. If 
you already own a computer, you may 
receive a discount. You do not need to 
own, or know how to run, a computer - 
we will provide free, home office train- 
ing. Financing available. We accept 
AMEX, MC, Visa and Discover. 

To receive free explanation cassettes 
and color literature, call: 

1- 800 -343 -8014, ext. 2271 
Or Write: 

Computer Business Services, Inc. 
CBSI Plaza, Ste. 2271, Sheridan, IN 46069 

The Pocket Programmer 
Only $129.95 

32 PIN 
25 PIN = 

, ) 2, P ;V! 

= 8 

tNTR0lacs, ..w.. as INC. 1 1! 

THE POCKET PROGRAMMER 2 
1 

The portable programmer that uses 
the printer port of your PC instead 

of a internal card. Easy to use 
software that programs Eprom, 

EEprom, Flash & Dallas Ram. 
27(C) / 28(C) / 28F / 29F / 29C & 

25XX series from 16K to 8 

Megabit with a 32 pin socket. 
Adapters available for Pic, PLCC, 
5 -Gang, 874X, 875X MCU's, 40- 

Pin X 16 & Serial Eprom's, and 
Eprom Emulator to 32K X 8. 

Same Name, Address & Phone # 

for 13 Years... Isn't it Amazing ? 

Intronics, Inc. 
Box 13723 / 612 Newton St. 
Edwardsville, KS 66113 Add $4.75 COD 

Tel. (913) 422 -2094 Add $4.00 Shipping 

Fax (913) 441 -1623 Visa I Master Charge 

BEST DEALER PRICING! 

CABLE 
O /RECT 
CONVERTERS FILTERS 

DESCRAMBLERS 
IMPROVE YOUR IMAGE WITH 
VIDEO STABILIZERS 

FREE Cable TV Catalog. 
v>s, 

Now you can tune -in your favorite 
cable TV programming and 

SAVE $100'S - EVEN $1000'S 
on premium CABLE TV EQUIPMENT. 

Mtlt)ER1V 
ELECTRONICS 
1-800-906-6664 

2125 S. 156TH CIRCLE OMAHA. NE 68130 

BEST BY MAIL 
Rates: Write National, Box 5, Sarasota, FL 34230 

OF INTEREST TO ALL 
EARN $10,000.00 MONTHLY with your very own 9005. No 
investment. FREE details. Telcrat, PO Box 410 (ELE), Sugar 
Valley, GA 30746 -0410. 
HIGH SCHOOL DIPLOMA At Home, Accredited, Fast, "Failure - 
Proof" 1- 800 -470 -4723, American Academy, 12651 S. Dixie 
Highway, Miami, FL 33156. 
101 QUESTIONS AND Shocking Answers About AIDS. Only 
$5.00. MINORITIES ARE PEOPLE, INC., PO Box 1333- (ELE), 
New York, NY 10116. 

EARN EXTRA INCOME or Financial Security in Just an Hour 
a Day! 57.00: B&B Innovations, Box 2897 -(ELE), Lake Placid, 
FL 33862. 

EI:W TINH. t Alf 
Miniature Heatgun 
For Hear- Shrink Tubing 

Uses most adjustable flame 
lighters Shrinks tubing in seconds; i Witt not bum 
tubing nor components Compact, shirt- pocket size for 
toolboxes Safety -valve mouthpiece Simple & easy to use 

Completely portable No moving parts Patented 
air -injector turbocharger the flame, producing a precise 1/2 

inch diameter, super -hot air -stream and no carbon soot mess 
Unbreakable & built to last a lifetime Heats -up instantly & 

cools -down in seconds Made with precision & top -quality 
materials; Hardened stainless steel, Heat -resistant nylon, 
Polyurethane recoil tubing Professional Rugged Limited 
lifetime warranty Satisfaction guaranteed 

Limited Time, Introductory Price S14.95 
If you solder wire connection together, you will love this tool! 

Now using heat -shrink tubing with the Hot -Aero is faster, easier 
and more convenient than tape or big, bud electric heatgurrs. 

Send check /money -order ($3.00 S/H) to: RE 'NSA 
Rose Research & Development 
P.O. Box 12212 1- 800 -606 -9044 
Santa Rosa, CA 95406 I Fns Color Brochure 

For 
Equipment Repairmen 

Electronics Technicians 
Hobbyists & Modelers 

SURVEILLANCE 
The Latest High Tech 

Professional Electronic Devices 
Our latest catalog offers a HUGE selection 
of surveillance, privacy devices including: 
hidden video equipment, electronic kits, 
telephone recording systems, touch tone 

decoders, scanners, telephone tap 
detectors, bug detectors, voice disguisers, 
telephone scramblers,locksmithing tools, 

and more. Catalog $5.00. 
say ouru_I 

P.O. Box 337, Buffalo, NY 14226. 
(716)691 -3476/(716)695 -8660 

PROGRAMMERS 
1349 DATA I/O CHIPLABS 4800 `1x 

799 DATA I/O CHIPLABS 3200 1 `=Y °/ 
579 EETOOLS ALLMAX 
249 XELTEK SUPERPRO (R) 
599 LOGICAL DEVICES 3000 rrit 
599 ADVANTECH PC -UPROG \on/ 
269 SUNSHINE UNIVERSAL 
449 TUP -300 HILO SYSTEMS gel 
449 JDR MCT -EMUP 
539 TUP -400 HILO 
429 NEEDHAMS EMP -20 
679 NEEDHAMS SA -20 
139 EETOOLS 1 GANG 
199 EETOOLS 4 GANG 
49 SUNSHINE 1 GANG 
99 SUNSHINE 4 GANG 

169 SUNSHINE 8 GANG 
349 SUNSHINE 16 GANG 

1 

GENERAL DEVICE INSTRUMENTS 
(408) 241 -7376 Fax 241-6375 BBS 983 -1234 

$199 1 

5232 

24 CHANNEL LOGIC ANALYZER 
50 MHz sampling speed 

Expandable to 192 channels 
VGA graphics PC based interface 
I I5K baud RS232 link to host 
External clock feature 
Programmable trigger 
Up to 32K samples per channel 
Fully assembled and tested 
ONE YEAR WARRANTY 

Get this powerful new tool at this incredibly low price' 
We accept Visa. MasterCard and COD orders. 

ProBoard Circuits 
Phone (409)762 -5436 Fax (409)762 -4167 

100 Market street. Suite 16 Galveston. Texas 77550 

CABLE TV 
ALL NAME BRANDS 

DESCRAMBLERS.CONVERTERS 
COMBOS. CALL NOW 

WELL BEAT THE COMPETITION. 

UNIVERSAL SALES 800 -647 -2371 
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NEW 
BRITISH 

DE$IGFT 
AwAr,r7 

EASY PC 

SCHEMATIC and PCB CAD 

ONLY 

Includes 

Y Ilo'). 
MGA, CGA, EGA 
& VGA compatible. 

Design large multi layer 
bouda. 

One level pull down 
menu and quick keys 
far fast layout. 

Dot matrix, laser, plotter, 
Gerber & N.C. drill output. 

6 Month Free 

update 

Frew Demo 

HIO 
UTOMATION A1® 

7840 ANGEL RIDGE ROAD 
ATHENS, OHIO 45701 

(614) 592-1810 
Vea 6 MasterCard Accepted 

3 1/2 Digit LCD Panel Meter Stepper Motor Controller Kit Camcorder Video Tape 

Features: 200m8 full scale input 9VDC opera- 

tion. Decimal point selectable. 13mm digit 

height, auto polarity indication, zero reading 

for 0 volt input. Measures 2.67" x 1.73" x 

0.28" above panel thickness, 0.57" overall 

thickness. LCD size: 1.83" x 0.8": Has many 

useful applications and is easy to install. 

CAT* PM -1 $ 17.00 each 

This kit allows you to adjust the speed and doechon 

of o stepper motor. You con move the motor in one 

step increments or rotate it at a constant speed. 

Visual indicators show the sequence of motion. 

Includes stepper motor, pc board, ports and instruc- 

tion. (12vdc power source not included.) 

CAT# 941(.1 $ 25.00 each 

HI -8 120 MINUTE TAPE (used) 

They were recorded on once and played only a 

few times. Mode by a major brand name manu- 

facturer. Professional series metal tapes 

Includes plastic jewel boo 

CAT #CCT1 $3.00 each 
10 or more - 2.80 each 

1.800.526.3717 
645 Temple 7B A Long Beach A Californio 90814 

A (310) 434 -5641 A FAX (310) 434 -9142 A 

1. California residents most include soles tax. 

2. Checks and money order accepted. fr. j, 
3. Ouanties limited - prices subject to change. # 

Black Feather 

Invest 
a stamp 

Save 
a bundle 

For the price of a stamp, you can 
get the latest edition of the federal 
government's free Consumer 
Information Catalog listing more 
than 200 free or low-cost govern- 
ment publications on topics such as 
federal benefits, jobs, health, hous- 
ing, education, cars, and much 
more. Our booklets will help you 
save money, make money, and 
sped it a little more wisely. 

So stamp out ignorance, and write 
today for the latest free Catalog. 
Send your name and address to: 

Consumer Information Center 
Department SB 

Pueblo, Colorado 81009 

Is your Cable Company 
Alienating You? 

Say NO to unearthly 
rental fees! 

Owning your cable 
equipment saves you 
the high cost of 
monthly equipment 
rental charges, and 
gives you control of 
your TV. 

We have the Best in 

CONVERTERS and DESCRAMBLERS! 
Everquest Panasonic Jerrold Zenith Pioneer 
Scientific Atlanta Oak Eagle Hamlin Tocom 

1 800 624 -1150 
MD 

VISA' MasterCard 
- .4 

Member of 
National Consumer 
Cable Association 

P.O. Box 241296 Omaha, NE 68124 
a JERROLD, STARCOM, PANASONIC, ZENITH, PIONEER, OAK. SCIENTIFIC ATLANTA. EAGLE, HAMLIN, and TOCOM are all registered trademarks. All 

references to the above mentioned equipment Is tor identification purposes only. We re In no way Implying that any of the 
products In this advertisement ere original equipment. M.D. Electronics is In no way affiliated with the above mentl oned com pnies or 
corporations. 

CIRCLE 304 ON FREE INFORMATION CARD 
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SHOW TIME CABLE 
Your Cable Connection To The Stars! 

Order your FREE 
catalog today! 
1 -800- 643 -4258 

STARGATE SST 
Converters & Descramblers 
All Makes & Models 
Quantity Discounts 
30 -day Money Back Guarantee 
Best Warranties 

Show Time Cable 
643 N 98th St STE 260 

Omaha, NE 68114 

COD MasterCard Visa 
Amex Discover 

BOOM 
MIKE á 

Electret con- 
denser type. 
This versatile 
microphone 
may be wired 
for handy - 
talkie, sound g. 

card, tele- 
phone, base 
station, air- 
craft radio, £ 

CB radio, no- 
torcycle intercom, etc. An earphone or min- 
iature speaker may be installed in either or 
both muffs. The microphone unit can be 
easily removed and installed on another 
headset or helmet. 
92A001 $4.95 each 

MINIATURE 
SPEAKER 
Great for use in Boom Mike (92A001). 
Only 0.9" dia. by 02' thick. 40 Ohm coil, 
rated at 20 mW has 6" wire leads. 
92A007 $1.49 each 

Send $2.00 for Our Latest Catalog! 
$4.00 Foreign. Refundable on First Order. 

ALLTRONICS 
2300 -D Zanker Road San Jose, CA 95131 

Voice (408) 943-9773 Fax (408) 943 -9776 
Catalog by E -Mail: info@alftronics.com 

On -Line Ordering: (408) 943 -0622 
030196 14400.N -8.1 -24 Hrs. 

CHALLENGER SYSTEM 
33- Channel 52dB+ Gain 
Complete Grid $265 
Five Year Warranty 
FREE SHIPPING 

Qualit Microwave TV S stems 
WIRELESS CABLE - ITFS - MMDS 
ATV - INTERNATIONAL - S -BAND 
Amplifiers Antennas Books Components 
Filters Systems Video Products 

RF Frequency 1990 - 2700 MHz 
Cable Ready - VHF - UHF Outputs 
SASE For "FREE" Catalog or Send $1 

PHILLIPSTECH ELECTRONICS 
PO Box 8533 Scottsdale, AZ 85252 
ORDER LINE 800 -880 -MMDS 
CATALOG / INFO 602- 947 -7700 
FAX LINE 602- 947 -7799 
Visa M/C Amx Disc COD's Qt Pricin 
CIRCLE 327 ON FREE INFORMATION CARD 

Mgync oo 
X 440 

Green 

'"ND pATE. TE 

Finally, a low cost way of getting into the monitor repair business. With the Checker 12 you 
can test and repair computer monitors with speed and accuracy. The "Checker 12" is an 

easy to operate, hand held . battery. or AC operated computer color monitor pattern 
generator. With its support of CGA( 15. 75khz),EGA(22khz).MACII(35khz). and VGA 
modes 1,2.3 (31.5khz), 800X600(35khz), 1024X768 interlaced.(35khz), 1024X768 non- 
interlaced, & 1024X768NI with sync on Green (48khz), you can easily checkout a 
monitor in all of its' modes. With its' single mode switch, you know exactly what type of 
monitor you are testing. You don't have to be a monitor expert to use the Checker 12. Its' 
front panel color pictures, show just what you should be seeing on the monitor under test. 
You can quickly tell if the monitor is a VGA.. SVGA. or a SVGA/NI. No more guessing. 
The "Checker 12" provides various test patterns for VGA monitors. X- hatch, for size and 
linearity and convergence set -up. White screen, for purity and CRT hum evaluation. Color 
bars and 8 step Bray scale for color tracking and balance. There is also a single color mode 
that allows for single color o3hannel operation. There is no easier way to test and evaluate 
monitors than with the Checker 12. 

Price: $295.00 + $5.00 S &H. 
Includes battery, AC adapter, Mac adapter and 120 day warranty 

We also have the Checker VI, a six port stand -alone VGA (640x480) test pattern generator, 
NO computer required. Just $249.95. 

Computer & Monitor Maintenance 
6649 Peachtree Ind., Blvd., Suite N -1 Norcross GA 30092 

1- 800 -466 -4411, 770 -662 -5633 (Voice), 770 -840 -8814 (Fax) 

CIRCLE 331 ON FREE INFORMATION CARD 

www.americanradiohistory.com

www.americanradiohistory.com


"NOW BUYING" 
$$ BEST PRICES $$ 

AVAILABLE 

SCIENTIFIC PIONEER 
ATLANTA 5135 THRU 6300 

8536 THRU 8600 

ZENITH 
1086THRU 1612 

TOCOM 
5503A 

VIP THRU 5507 

JERROLD 
DPV5 

DPB8212 
THRU 
DPV7 

DPBB7 

Midwest's Largest Brokers 
(We buy quantities of one to one thousand units) 

NATIONAL CABLE BROKERS 
(219) 935 -4128 

PRINTED 
CIRCUIT BOARDS 
LEAD TIME PROBLEMS? 
CALL THE PROFESSIONALS 

Single Sidea Double Sided PTH 

Solder Mask Component Screen 
Prototyping High Production 

AMERICAN OWNED 
* AND OPERATED 
Making PC Boards Since 1966 

CALL OR FAX FOR PRICING 

K & K ELECTRONICS 
170 E. Market St. 

Alliance, Ohio 44601 

216- 821 -6478 FAX 216- 821 -6380 

16 Bit Control 
& Data Acquisition System 

16.8MHz 68HC16 
RS-232 & RS-485 
RT clock option 

' MV DSP 

Powerful, 

Easy to use, 

Tons of Memory, 

I /O. & features: 

34 digital I /Os (7 IRO) 
+ LCD /Keypad port 
+ 8 ch 10b fast A/D 

Affordable "C" compiler/ ibrary 
Multi- tasking kernel 

Up to 256K ea. SRAM, FLASH memory 

INTEC INOVENTURES INC. 

Ph: (604) 721 -5150 FAX: 721 -4191 

PEOPLE WHO NEED PEEPHOLES : 

A BIGGER AND BETTER PICTURE 

Surveillance security scope 
2 in. TV screen view 

specify black or white 

$39.95; $2.00 shipping 
please allow 2 weeks for delivery 

checks payable to: MJD 

PO Box 3260 Idyllwild, CA 92549 
(213) 656 -7209 

DISTRIBUTORS AND WHOLESALERS WELCOME! 

B C-EV 
e l e c t r o 

We'll Buy your 
excess Inventory 

IC's, Transistors, Diodes, 
capacitors, trimpots, etc. etc. 
Purchase outright 
Consignment 
Partnering agreements 
Send your excess list 

for a quick offer) 
Contact Bob Harris 

Phone (214) 343 -2170, FAX 1854 
email - bcdelect @onramp.net 

web - http: //www.bcdelectro.com /bcd 

SAT COM TEST BRDS 

r- 

7 

PIO TEST SC -7 
50 - $2.35 Ea. 50 - $2.00 Ea. 

100 - $2.00 Ea. 100 - $1.50 Ea. 
500 - $1.18 Ea. 500 - $ 95 Ea. 

Send Cert. Check or Money Order to. 
K &K Electronics 

P.O. Box 2597, Alliance, Ohio 44601 

Or Call: 216- 821 -6478 

Many happy returns. 

Give the gift that gives hack more than you've given. For as little as $25, you 

can give a piece of America to someone you care about. Ask your banker for a gift 

certificate upon purchase. 

A public service of this magazine 

Take 
Stock 
InAmerica 

SAVINGS 
! O.BONDS 

wkere would Nansei 
and Gretel Le witliout 

a forest! 

Clnly You Con Prevent Forest Fires. 

1 
I SI .,,. Nd. I.,..t 

Free Best Seller! write: 
Consumer Information Catalog 
Dept. BEST, Pueblo, CO 81009 
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4 # . A , ° /0/0 
Largest Selection of HOME AUTOMATION 
products in the World! . .. 1 HOME AUTOMATION . 

SYSTEMS, INC. 
Browse us on the WEB! 
http://wwwlechmall.com/smarthome 

Hundreds of hard -to -find automation, X10, and wireless 

control products. Computer control of your home, security 

systems, surveillance cameras, infra red audiotvideo control, 

HVAC, pet care automation, wiring supplies, and much more! 

HOME AUTOMATÌON SYSTEMS, INC. 
151 Kalmus Drive, Ste L4, Costa Mesa, CA 92626 

Questions 714 -708 -0610 FAX 714 -70y r'r, 14 

800411AR NO ' 

800 -762 -7846 

dG _. Jr 41:6 

11, ::`: . -- -71 
800 sri 

Call 24hrs for FREE 

64 ,.,, , ,:. _ Over 500 

unique products! 

FM STEREO ANTENNA 
Rembrandt Model 5000, omni -directional 8- element an- 
tenna is electronically rotated with remote control unit. 
201 elements; 4T dia assembled. Fits 1.25' dia mast. 
Includes 50 ft. 4 -cond wire & control; 7 lbs. sh 
NEW $25.00 

SOUND- POWERED FIELD PHONE 
TA -1 TELEPHONE requires 2- conductor wire connected to another TA- 
1 for voice commnications without batteries. Palm -operated generator 
'buzz' signals other phone; with plastic case. Useful where radio 
communications is not practical. 8.5x3.5x3.5, 4 lbs. 

USED -CHECKED $35.00 each; 2 for $80.00 

TA -312 FIELD PHONE, requires two D- batteries (not sound -powered); 
replaces old EE -8 phones. With canvas case; 12x7x4, 12 lbs. sh. 
USED -CHECKED $65.00 

COLLINS S -LINE RADIO 
Military-surplus 'winged' emblem HF Ham -band equip- 
ment; 45 lbs. each. USED -REPARABLE (not 'mint' 
condition): KWM -2A TRANSCEIVER $425 
With PM -2 supply $495 
30L1 POWER AMPLIFIER with 811A's $550 
516F2 AC SUPPLY for KWM- 2Á/30L1 $135 

31284 CONTROL- SPEAKER w /directional coupler $150 

28 VDC 50 AMP 
SUPPLY 

PP- 4763A/GRC power supply produces 28 VDC 50 amps 
from 115/230 VAC 22/11 amp 47 -63 Hz input; +/ -0.5% 
regulation. Has meters 0 -50 VDC and 0 -80 amps DC; 
13.5x19.5x15, 145 lbs. (Shipped UPS) USED ...$195.00 

JAN -BOXED ELECTRON TUBES 
6B4GA TRIODE, Sylvania; GA- glass + cathode version of old 604G. Does not test like 
6B4G in tube checker but performance comparable in most circuits $17.50 
2A3 Penta -USA (but looks Chinese -made) $14.00 
2K25 X -band Klystron, Raytheon blue $40.00 
3BP1 CRT $15.00, 2/$25.00 4D32 Raytheon $35.00 
4CX300A EÌmac $85.00 5R4WGB Cetron $3.50 
1625 NU $4.50 5751 ECG -Phil $4.00 
5998A GE $9.95 6146W GE $19.95 ea: 10/5175 

Prices F.O.B. Lima, 0. VISA, MASTERCARD, DISCOVER 
Allow for Shipping Write for latest Catalog 

Address Dept. ES Phone 419/227 -6573 Fax 419/227 -1313 

FAIR RADIO SALES 
1016 E. EUREKA Box 1105 LIMA, OHIO 45802 

DIGITAL STORAGE 

OSCILLOSCOPE 
WITH 

SPECTRUM 
ANALYZER, 
DVM, FREQ. 
COUNTER, 
AND DATA 
LOGGER. 

O -SCOPE 
MODULES 

CONVERT PC'S 
INTO 

MULTIPURPOSE 
TEST AND 

MEASURING 

INSTRUMENTS. 

ur 6 
. w 

IM 

O-@I r, 
.-. 

iTylw.i- ,w 
i1L11r r 
6.M1 ti AZ .0 ti1 il 

i 
IIIMMULIIIIEE I7MELLI7 
IE11AIUtiIEIEIE111/ 
IEIBIII/I80I1f IOI01I 

EELEE1MEL 

00áe 
- - .. 

-03611 
-0UI] 

f000 
SOW 

FEATURES 
SMALL & PORTABLE 
USES PRINTER PORT 
USES STD. PROBES 
DC TO 50 KHz 
10v /div. TO 50 my /div. 
MADE IN U.S.A. 
SAME DAY SHIPPING 

0-%SPi I0 
nVAw 

.+l 
C 0.r.iI 

00.4 
0]66 

-0000 
-0ml 

Yiló 
A0. 

V,0 0006 

OPTIONS: 
PROBE SETS 
EXTERNAL TRIGGER 
DUAL TRACE 
X -Y PHASE DISPLAY 
EXTENDED BANDWIDTH 
EXTENDED INPUT RANGE 
BATTERY PACK 

INCLUDES SOFTWARE & INSTRUCTIONS. 

ASSEMBLED AND TESTED 
ENHANCED SOFTWARE 
KIT (WITHOUT CASE) 
SHIPPING: 

$169. 
S 20. 

8129. 
$7.50 (2ND DAY $11.50) 

TO ORDER: SEND CREDIT CARD INFO., M.O., or CHECK, OR 

YOU MAY CALL 1-800-980-9806 

ALLISON TECHNOLOGY 
CORPORATION 

8343 CARVEL, HOUSTON, TX. 77036 U.S.A. 
PHONE: 1- 713 -777 -0401 FAX: 1- 713 -777 -4746 

BBS: 1- 713 -777 -4753 
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ATTE ; TIO DEALERS 
BUY PIRECT FROM 
THE WHOLESALER 

GET THE BEST PRICES AND SERVICE 
ALL UNITS ARE IN STOCK FOR IMMEDIATE SHIPMENT 

DECODERS 
QTY QTY QTY 

10 20 50+ 

STEALTH -1000 -P $48 $45 (ALL 

TVT -3 GOLD $41 $38 (ALL 

THT -3 $45 $42 CALL 

STEALTH 80 -P $54 $49 (ALL 

M -80 $64 $58 (ALL 

P10+ $68 $58 (ALL 

NEW CONVERTERS 
QTY QTY QTY 

10 20 50+ 

CENTURY (T -3000 $64 $60 CALL 

SA -8511 $75 $65 CALL 

NOVAVISIONS 
QTY QTY QTY 

10 20 50+ 

NV-5600 $249 $239 (ALL 

NV-5700 $229 $219 (ALL 

NV-5800 $229 $219 (ALL 

NV-5750 $319 $299 (ALL 

D055 COMBOS 
QTY 

10 
QTY 

20 
QTY 

50+ 

BOSS 1 $225 $205 CALL 

BOSS 2 $235 $215 (ALL 

BOSS 3 $245 $225 (ALL 

REFURBISHED CONVERTERS 

CALL FOR THIS MONTH'S SPECIALS 

I-800-808.335G 
DIRECT SABLE SUPPLY 

Rt. 6 Plaza Mall #290, Honesdale, PA 18341. 30 day money back guarantee. All shipping and handling 

at customers expense. Anyone implying theft of cable service will be denied sale. NO PA SALES. D<5.1 

CIRCLE 336 ON FREE INFORMATION CARD 
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New! 
Pocket. Cube» with Filter 

Wireless cable box tester 
for authorized cable 

technicians. 
Smallest cube on the market 

just under 1"x 2 "! 
Simply clip it onto a 9V 

battery for lOsec! 
Works on J models 

D "5,D "V5,D "7,D "V7,D "BB,C "T. 

Only $69.95! 
(plus $8 S &H) 

30 Day Warranty! 
Quantity discounts available. 

Dealers Welcome! 
Test chips available for 

J * * * * ** and SA8600. 
Order Toll Free 

1 -800- 417 -6689 
Mon -Fri, 9AM -10PM EST. 
If busy please keep trying. 

VISA, MC, MO & COD 
AEC, P O Box 52347,Knoxville, TN 37950 -2347 

Pocket Cube is a test generator ONLY. 
Do not use these devices without authorization 

from your local cable company. 
No TN sales. 

Pocket PIC $3495 
Programmer Bare board w /dish 

$5995 
Assembled 
and tested 

: For C16C61, e x, 71, and 84 
4. 40/28 Pin ZIF Adapter for PIC 

16C64, 65, 73, and 74 - $29.95 
: In- Circuit Adapter - $49.95 
:. Runs off 2 - 9 volt batteries 

or optional AC adapter - $9.95 
4. Includes Assembler 
: PICProto boards - $9.95- $17.95 

micro ng-ineen»J ems° cbs 
Box 7532 Colorado Springs CO 80933 es 
(719) 520 -5323 FAX 520 -1867 .616 

Surface Mount Chip Component , Prototyping Kits- 
Only 
S4995Ì 

ICC-1 Capacitor Kit contains 365 pieces, 5 ea. of every 
10% value from 1pf to .3301 CR -1 Resistor Kit contains 
1540 pieces; loea. of every 5% value from 100 to 10 mega. 
Sizes are 0805 and 1206. Each kit is ONLY $49.95 and 
available for Immediate One Day Delivery! 

Order by toll -free phone, FAX, or mail. We accept 
VISA, MC, COD, or Pre -paid orders. Company Pas 
accepted with approved credit. Call for free detailed 
brochure. 

COMMUNICATIONS SPECIALISTS, NC 
426 West Taft Ave. Orange, CA 92665 -4296 
Local (714) 998-3021 FAX (714) 974.3420 

Entire USA 1 -800- 854 -0547 

gdyggQ$gQ o unbelievably widespread! Electronic 
Devices with amazing capabilities can be monitoring your 
telephone and room conversations RIGHT NOW! Are you 
sure you're safe? FREE CATALOG tells you fast! Includes 
Free Bonus details on fantastic opportunities now open in 
Counter -Surveillance field. Exciting. immensely interesting 
and EXTREMELY profitable lu. to $250 hrl full /part -time 
income. Call Nowl 

Cable I Test 
(hdrec Ordr ' hr%urnraónn 

1-800-615-9221 Ai 5 407-998-7883 
Test Chips that fully activate .lerrold, Tocan¡. Zenith, 
SA. Pioneer und nmre. Quick -Board installation! 
Prices front $5 to $49.95 ea. MC SPECIALTIES 
I Year Warranty! 
\), FL Saler. Nrn for use in cable n, owned equip¡. For tar or repair only. 

Communications 
Systems 
Laboratories 
1 -800.629 -9483 

Hobbyists- Embedded Control Systems for home 
Automation. R!RyÇ$ -10 Cross Point 8x8 Video/Stereo- 
Audio electronic patch panel $695.00. TL -100 Color 
Organ Kit $195.00. T-10 DTMF Gen/Detector $225.00. 
Cable TV- Use our product line to automate your 
operations on a modest Budget. VCS-2$ Commercial 
Inserter/billing logger- $1595.00. VC3-7$ Channel 
Controller- 4VCRs, 2 Laser Discs.2 external sources, 
Two independent outputs $2995.00. Mbtrektl. Wide - 
band Video/Stereo Audio 8x8 CrossPoint Switch, 
Computer Controlable $895.00. 
Call Toll Free for Info/Catalog or to Order. MasterCard 
VISA. Fax 1- 808 -625 -7035. 1 yr warranty on all products. 

Cable TV 
Descramblers 
Converters' Filters * Accessories 

30 day Free Trial - NO RISK, 
Free Unbeatable wholesale prices! Catalog Affordable extended warranty 

1 Year Warranty on all products 

C.# ¡wile P kis;onaP! 
Credit Cards Welcome! 

1 -800- 379 -3976 
C Prices starting 

F`o t o.,,r '' as low as $99! 

SURVEILLANCE 
FM TRANSMITTERS MINI (KITS) 

3 -VOLT FM XMTR, up to 300 ft. indoors, 1500 ft. outdoors 
PHONE XMTR, range to 500 ft., uses phone -line power 

r Sound- Activated XMTR, range to 500 ft. 
2 -STAGE XMTR, 9 -Volt, very powerful 

All above require simple soldering at 2 to 4 places. 
$29.950' ea. 

TELE FM WIRELESS MONITORING SYSTEM. 
(Kit) $99.00c 

TELE CALL FORWARDER. Transfers incoming 
calls. $99.00° 

CALLER ID. Registers incoming number. 
$99.00' 
TEL REGISTER WITH PRINTER. Records dialed 
number, duration, and prints record. $139.00' 
12 -HOUR LONG -PLAY RECORDER. Modified 
Panasonic. Records 6 hrs. on each side of 120 
tape (supplied). Compatible with VOX and Tel 
Rec Adapter. $119.00' 

VOX VOICE -ACTIVATED SWITCH. Makes re- 
corder self- activating with voices or other 
sounds. $28.50** 

TELE RECORDING ADAPTER. Records 
incoming and outgoing calls. $28.50" 
TELEPHONE SCRAMBLERS. Over 4,000 
separate codes. $199.00' 

VOICE CHANGER. Changes man's voice to 
lady's and vice versa. $49.00' 
For Shipping 8 Handling add c$5.00 and 142.00 per item. 
Colo. residents add sales tax. Mail Order. VISA, M /C, COD's 
o.k. Inquire for dealer prices. Free catalog. 

MUCH, MUCH MORE - OUR 25TH YEAR! 
TOLL FREE 1 -800- 926 -2488 

A.M.C. SALES, INC. 
193 Vaquero Dr., Boulder, CO 80303 

Tel: (303) 499 -5405, Fax: (303) 494 -4924 
Mon. -Fri. 8 a.m. -5 p.m. Mtn. Time 

CIRCLE 284 ON FREE INFORMATION CARD 

Restores Horizontal and Vertical 
Sync Lines from Distorted 
Analogue Video Formats 

For Free Information Package on Completed Units and Pricing 

Call Toll Free ® 
1 -800- 236 -5778 

R.C. Distributing PO Box 552 South Bend, IN 46624 

l 

SPECTRUM PROBE'L 
I 

This low circuit loading scope Probe 
L produces a 60 dB spectrum analyzer 

EMC RFI display on your inexpensive scope 

Ask for application notes.speaecations.sales & warranty into 
255 Spectrum Probe 30 KHz to 2.5 MHz $279 

107 Probe 1 - 100 MHz $249 ($279 extra shielding) 
Accessory Current Adapters: IA5 519 IA7 529 

SMITH DESIGN (215) 661 -9107 
207 E.Prospect Ave,N.Wales, PA 19454 

Prototype it FAST! 
wile FrquOulek Seer er ZS 

puree Mee.. m., area 

a+ 

,; 
prototype acouimnso,e.wem.nwn.,pe,ae 513 581-2080 ,m uasrr o n. sew pon wnaour pnooeoi Ì ) 

wwoOulet 23 and Ser 

$99.00 e... 
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SHOPPER CLASSIFIED 

CABLE TV 
CABLE -Safe Guarantee cable privacy. The one - 
way valve for your cable TV signal. Cable signals 
come in, but they don't go out! $29.95 + $3 S &H. 
VISA/MC. ELECTROMAN, Box 24474, New Or- 
leans, LA 70184. 

ATTN, cable box owners. Order your ID signal 
and bullet stopper before it too late. Send $20.50 
to R.R. ENTERPRISE, Box 3532, Easton, PA 
18043. 

"DESCRAMBLER Schematics Revealed" A 
powerful guide to descrambling schemes. $10. 
VISA/MC. ELECTROMAN, Box 24474, New Or- 
leans, LA 71084. (504) 482 -3017. 

SECRET Cable Descramblers Build your own 
descrambler for Less than $12.00 in seven easy 
steps! Radio Shack parts list and Free descram 
Wing methods that cost nothing to try, included. 
Send $10.00 to INFORMATION FACTORY, PO 
Box 669, Seabrook, TX 77586. For VISA/MC. 
COD's, (713) 922 -3512 Anytime! 

UNIVERSAL Descrambler Unscramble signals 
using your VCR as the tuner. Works with virtually 
any system, this is the only one you need. Declare 
cable box independence! $129.95 + S &H. VISA/ 
MC. ELECTROMAN, Box 24474, New Orleans, 
LA 70184. 

DESCRAMBLE Cable with simple circuit added 
to Radio Shack RF modulator and using VCR as 
tuner. Instructions $10.00. TELECOM, Box 832 
E1, Brusly, LA 70719. 

"BULLET Buster" Protect your cable box against 
the infamous cable "bullet." The "Bullet" Buster 
acts as an electronic shield. Installs in -line in sec- 
onds. Don't wait until it's too late! $19.95 + $3 
S &H. VISA /MC. ELECTROMAN, Box 24474, 
New Orleans, LA 70184. (504) 482 -3017. 

CABLE Descrambling New secret manual. Build 
your own descramblers for cable and subscription 
TV. Instructions, schematics for SSAVI, Gated 
Sync, Sinewave, (HBO, Cinemax, Showtime, 
UHF, Adult) $12.95, $2 postage. 
CABLETRONICS, Box 30502R, Bethesda, MD 
20824. 

CABLE TV descrambler! Anybody can build with 
seven parts from Radio Shack. Plans $8.00. 
1 (800) 818 -9103. 

DESCRAMBLE All channels by "tricking" your 
cable box! Complete, easy to follow instructions! 
Send $9.95. INTERPOLL, PO Box 433, Valrico, 
FL 33594. 

CABLE TV Equipment & Accessories Whole- 
salers welcome! 30 day moneyback guarantee! 
Free catalog! PERFORMANCE ELECTRONICS 
INC., 1 (800) 800-815-1512. 

CABLE Unscrambled Everything you want to 
know about cable, but are afraid to ask. $10. VISA 
MC. ELECTROMAN, Box 24474, New Orleans, 
LA 70184. (504) 482-3017. 

TOP Secret. Never released before. Cable com- 
panies, cellular phone companies, want to get you 
now! Learn how they do that! Protect yourself. 
Privacy, the laws. Better safe than sorry. $53.95. 
RANDALL, Box 2168 R, Van Nuys, CA 91404. 

CABLE descrambler! Build with 7 Radio Shack 
parts costing $12. Instructions. $8. F.A.S.T., Box 
369 -El, Pt. Salerno, FL 34992 -0369. 

CABLE TV TURN -ON CHIPS 
SUPER Cable TV "Test Chips ". Provides full 
service activation. Excellent; instructions & 
illustrations. Jerrold Starcom: DP(V)5..DP(V)7.. 
DPBB7..CFT -2000 series. Pioneer: BA -5000 thru 
BA -6700. Scientific Atlanta: 8500 thru 8600. 
Tocom: 5503- VIP..5507. Zenith: ST -1000 thru 
ST -5000. Call now!! MASTER COMPONENTS. 
1 (800) 233 -0570. 

PLANS -KITS -SCHEMATICS 
CRYSTAL set Handbook - Visit antiquity by 
building the radios your grandfather built. Assem- 
ble a "Quaker Oats' rig, wind coils that work and 
make it look like the 1920's! Only $10.95 plus 
$4.00 for shipping and handling. CLAGGK INC., 
PO Box 4099, Farmingdale, NY 11735. US funds 
only! USA and Canada - no foreign orders. 

ALL -in -one catalog. AM /FM /ham /spy, transmit- 
ters, amplifiers, receivers. Voice scramblers /dis- 
guisers, audio, TV, Tesla coils, plans, "secret" 
books, kits, imports, exports and more. Start your 
own licensed or unlicensed radio station, 60 full 
pages for $1.00. PAN -COM INTERNATIONAL, 
PO Box 130 -F01, Paradise, CA 95967. 

FIBER Optic educational experiments kit in- 
cludes: tutorial, w experiments. 40ft. fiber assort- 
ment. Cutting tool. $19.95 + S H (609) 468 -1660. 

FREE catalog. Nearly 100 leading -edge kits. KI, 
PIC. Full instructions, source code SASE. 
SCIENCE FIRST, 95 Botsford Place, Buffalo, NY 
14216. 

RESTRICTED Top secret hacker information. 
Cellular cable, 'surveillance /satellite /software. 
Make $100 /hour. Catalog - $3.00. TELECODE, 
PO Box 6426 -EN, Yuma, AZ 85366 -6426. 

UNIVERSAL remote control systems infrared, 
RF, miniature transmitters, receivers. Items for 
novice, technician or educator. Combine your 
home and vehicle control. Automate anything 
FREE catalog. INVENTIVE SOLUTIONS, PO 
Box 8, Stratford, NY 13470. 

CREDIT Card Secrets Backup your credit cards 
in PC using system that works. Info $5 or get a 

copy of "Theory of Encoding /Decoding in credit 
cards" for $29. This document contains everything 
one may want to know. CPU ADVANCE, Box 
2434, Harwood Station, Littleton, MA 01460. 

ALL schematics, TV's, VCR's, camcorders, audio, 
fax, monitors, computers, printers, originals, up to 
date, hard to find from Aiwa to Zeniz. $5.00 and 
up. (305) 434 -9780. 

FASCINATING electronic devices! Tazer! Dazer! 
Super Spy microphone! Vocal truth detector! Uni- 
versal IC tester! Radar and laser jammers! Sur- 
veillance! Countermeasures! Ultrasonic! Tesla! 
High voltage! More! Plans and kits catalog $2.00. 
QUANTUM RESEARCH, 17919 -77th Avenue, 
Edmonton, Alberta, T5T 251. 

CIRCUITS! CIRCUITS! The very best in plans, 
kits, schematics, and books. Too many to list. 
Satisfaction guaranteed! Send for free listing. 
HOBBYTECH, Dept. EN1, 1748 SE Alder, Hill- 
sboro, OR 97123. 

ELECTRO RHEOLOGY Experiment with fluids 
that harden with applied voltage. Complete plans 
$5.00. WILLIAM ROSS, Box 26021, Windsor, ON, 
Canada N9A -7E9. 

RADAR JAMMER Complete with schematics, 
parts list, board layout with artwork, instructions. 
$12.95 + $3.00 S &H. ARISTOCRAT ENTER- 
PRISE, 6709 West 119th Street, Suite 503, Over- 
land Park, Kansas 66209. Money back guarantee. 

COMPUTER SOFTWARE 
HUBBLE Telescope photographs (GIFS)- galax- 
ies in the young universe series, $9.99 + $2 
shipping. Entire public Hubble Series available. 
SPACEPICS, POB 75711, Oklahoma City, OK 
73147. 

SECURITY 
SECURITY alarm equipment. Do it yourself and 
save. Cameras, controls, motions, sirens, bat- 
teries, switches more. 1 (800) 335 -2296 Fax (519) 
541 -1277. 

CABLE TV 
DESCRAMBLERS 

} 

WI Carry A Full Line Of Premium Convert- 
e s And Descramblers Compatible With: 

e Scientific Atlanta 
Systems 
Jerrole Systems 

e Tocomn" Systems 
.Zenith Systems 
e Pioneer Systems 
SATISFACTION GUARANTEED 
OR YOUR MONEY BACK! 

BI =ST PRICES FREE CATALOG 
Please have the MAKE & MODEL M of our full 

£ mium service cable box rssdy when you call! 

A LLSTAR ELECTRONICS 

800 -782 -7214 
FLOURS: 9-6 M -F 10-3 Sat EST 

It It not the Intent of Aa.W Electronics b dahntd arty pry TV 
on ,tor. Amon. Implying AAA of ..nce MN bit d,ned 
w stance. AN Mend names an regla.ed tra.rnarts of Weir 
r ,.clM L .n usw for ,Anne o.Wy. 11044 
Ou rro BNd., $4eá, Foist Hh, NY 11375, NO NYS SALESI 

If you are not getting 
- this catalog you are 

missing out on some 

of the best deals in 

electronics today! We have thousands of 
items ranging from unique, hard -to -find 
parts to standard production components. 
Call, write, or fax today to start your free 

subscription to the most unique catalog in 

the industry, filled with super values on 

surplus electronic and hobbyist type 

items. If you have a friend who would 
like to receive our catalog, send us their 
name and address and we will gladly 
forward them a complementary 100 page 

catalog. 

Why pay more? Call today. 

CI 
340 East First Street Fax Order Line 

Dayton, Ohio 45404 1 -800 -344 -6324 

Order Toll -Free 
1- 800 -344 -4465 
CIRCLE 251 ON FREE INFORMATION CARD 
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PIC*Programmer 

Development Tools 
JM -PICE $245 

Programmer for PIC 16C5X, 16C6X, 
16C7X, 16C84, and 17C4X in DIP 
packages. 
Assembler and Simulator. 
Emulates program memory, registers, 
and I/O for the PIC 16C5X. 
Instruction -level emulation for the 
PIC 16C71 and 16C84. 
Programmer only $155, Complete 
package $245. 15 day money -back 
guarantee. 
Adapters for emulating 16C6X and 
16C7X will be available soon. 

800552 
Development System 

8051 core processor with 8 channel 
IO-bit A/D and PWM. 

24 more l/0 and RS -232 port. 
32K ROM and 64K RAM. 
$120 each SBC. High performance 
development system includes 
assembler, disassembler, real -time 
execution and debugging, monitor 
program, and examples ($70 more). 
80C31 Development System is also 
available. 

ROMY- 76 
EPROM EMULATOR 

Emulates ROM or RAM in 8- and 16 -bi' 
systems. $195 (2716 -27256) or $245 
(2716 -27010). Window /menu driven 
interface. 15 day money -back guarantee 
Optional assembler, disassembler, and 
ROM debugger $100 each CPU. 

68HC11 
Develo I ment S stem 

Eight channel 8 -bit A/D converter. 
32K ROM and 32K RAM. 
$120 each SBC. 40x2 LCD $20. 
Add $70 for the real -time integrated 
development system. 
Microprocessor Simulator /Debugger 
and Custom design are available. 

J &/ It Microtek, Inc. 
83 Seaman Road, W Orange, NJ 07052 
Tel: (201)325 -1892 Fax: (201)736 -4567 

SHOPPER CLASSIFIED 

MISCELLANEOUS 
ELECTRONICS FOR SALE 

TUBES: "oldest", "latest ". Parts and schematics. 
SASE for lists. STEINMETZ, 7519 Maplewood 
Ave., EN 46324, Hammond, IN 46324. 

FIBER -Optic Projects - Swing into the new 
technology by assembling tried and true projects 
recently published. "Practical Fiber -Optic Proj- 
ects' - BP374 is only $9.95. (price includes ship - 
ping) ELECTRONICS TECHNOLOGY TODAY 
INC., PO Box 240, Massapequa Park, NY 
11762 -0240. 

CABLE TV Test Chips for Jerrold, Tocom, Pi- 
oneer, Scientific Atlanta, etc...Ouick Installation 
New Multi -Mode modules available. Prices from 
$5.00 each. 1 (800) 786 -9025. 

RESTRICTED Information: Surveillance, 
Locksmithing, Cable, Hacking, Investigation, 
Transmitter kit, Etc. MENTOR, Box 1549 -Z, Asb- 
ury, NJ 07712. 

TV Notch filters, free brochure, MICRO THINC., 
Box 63/6025, Margate, FL 33063. (305) 
752 -9202. 

GREEN Thumb Alert- Electronics enters the 
Garden! New exciting book points out how gar- 
deners can build simple gadgets to pomote 
sucess where the elements work against you. 
Some of the projects are: over /under temperature 
monitoring, dusk/dawn switching, automatic plant 
watering, warming cables, etc. "Electronic Proj- 
ects for the Garden" only $9.95 (price includes 
shipping) ELECTRONICS TECHNOLOGY TO- 
DAY INC., PO Box 240 Massapequa Park, NY 
11762 -0240. 

WHITE Noise generator, complete with case and 
power supply. Perfect for getting to sleep and lab 
projects. Only $29.95 (plus $3.50 S &H) Visa/MC 
call 1 (800) 357 -2199, or send check /MO to 
COASTAL WINKS, 6755 Mira Mesa Blvd., 
#123 -282B, San Diego. CA 92121. 

A.E.Company Personal security products 
and basic cable converters. Call for free 
brochure. Call 1 (800) 234 -0726. 

PRINTED circuit boards - etched, drilled, tin 
plated. Single sided $1.25/sq. inch. CHELCO 
ELECTRONICS, 61 Water Street, Mayville, NY 
14757. 1 -800- 388 -8521. Fax (716) 753 -3220. 

RESISTORS, $1 a dozen. Catalog $1, Foreign add 
$1. ZIPFAST, Box 12238, Lexington, KY 
40581 -2238. 

MICRO Miniature TV Cameras. Color or B/W 
mounted in clocks, smoke detectors or speakers 
or unmounted with lens starting at $300 for B/W. 
Visa/MC /AMEX. ESM, 1- 800 -658 -5849. 

PCB design. Why let good designs die because of 
poor layout? 20 yrs. experience. Professional soft- 
ware. Digital, analog DC- 20GHz. Film, gerber, 
fabrication, assembly, parts list, schematic ready 
for production. Call /fax GraphFx, (818) 882 -5661, 
Box 3007, Chatsworth, CA 91313. 

TUBES, new, up to 90% off, SASE, KIRBY, 298 
West Carmel Drive, Carmel, IN 46032. 

TEST EQUIPMENT 
HP 8640B signal generator $1700; HP 8614A sig- 
nal generator $450; HP 59401A IEEE -488 bus 
analyzer $450; Tektronix 7834 oscilloscope main- 
frame $350; Sony /Tektronix 308 data analyzer 
$500; Fluke 335A DC voltage standard $750; 
Fluke 7260A counter /timer $350. List available. 
Phone: (908) 722 -6157 Fax: (908) 722 -6391. 

TEST Equipment pre-owned now at affordable 
prices. Signal generators from $50.00, os- 
cilloscopes from $50.00. Other equipment includ- 
ing manuals available. Send $2.00 US for catalog. 
Refunded on first order. J.B. Electronics, 3446 
Dempster, Skokie, IL 60076. (708) 982 -1973. 

BUSINESS OPPORTUNITIES 
MAKE $75.000 to $250.000 yearly repairing all 
kinds IBM monitors. Successful home based 
business, anywhere. Telephone required. Details: 
USA $3.00 cash (no checks) Dealerships: Cana- 
da - all foreign countries: $85.00 for application 
brochure. RANDALL DISPLAY, Box 2168 R, Van 
Nuys, CA 91404. 

600 How -to-books, reports & guides you can 
reprint & sell. Complete test of all 600 on Win- 
dows CD Rom. Just $99. 1 (800) 457 -5477. 
VISA/MC /AE. 

BECOME A millionaire in security industry. High 
demand. Complete business and operations 
package. Free details. LSASE: SECURITY, Box 
1056K, Jeffersonville, IN 47131. 

EARN Amazing Profits on the information super - 
highway! Send Now for Free report! PARKSIDE 
PRESS, 7527 Berwick Drive, Westland, MI 
48185 -1414. 

$75 or more per hour with your computer. Several 
easy and simple ways. Complete details. LSASE. 
COMPUTER, Box 1314M, Jeffersonville, IN 
47131. 

VIDEO /Audio /Computers repair service for sale. 
Several locations in Florida. Principals only. In- 
quiry send to: T.J., PO Box 841324, Pembroke 
Pines, FL 33024. 

200 + per hour as countermeasures expert. Huge 
untapped market. Easy work. Complete training 
and business package. Free details. LSASE. 
SURVEILLANCE, Box 1056N, Jeffersonville, IN 
47131. 

EASY Work! Excellent pay! Assemble products at 
home. Call toll free 1 (800) 467 -5566 Ext. 11068. 

EXCELLENT Extra income! Assemble easy prod- 
ucts at home. Program guaranteed! 
1 (800) -377 -6000 Ext. 6870. Open Sunday. 

SIGN of the times. Start your own profitable alarm 
company with monthly recurring revenues. Fur- 
ther details from A -1, 940 Murphy Rd. #3, Sarnia, 
Ontario, N7S -5C4. Canada. 

600 How -To- Books, Reports, Guides you can 
reprint & sell. Complete text of all 600 on Win- 
dows CD Rom. Just $99. VISA/MC /COD order by 
phone 1 (800) 762 -9950. 24 hours! 

EDUCATION & INSTRUCTION 
ELECTRONIC engineering. 8 volumes com- 
plete. $109.95. No prior knowledge required. Free 
brochure. BANNER TECHNICAL BOOKS, 1203 
Grant Avenue, Rockford, IL 61103. 

LEARN VCR repair. Great profits. Home study. 
P.C.D.I., Atlanta, GA. Free literature. 1 (800) 
362 -7070 Dept. VRA342. 

MICROWAVE oven manual, to become a techni- 
cian. Award winner edition. USA $42.95, all for- 
eign countries $69.00. RANDALL, Box 2168 R, 
Van Nuys, CA 91404. 

KNOWLEDGE CARDS. Tables. Formulas. Fun 
and educational. Package $2.00. Box 12238, 
Lexington, KY 40581 -2238. 

ESP Bioelectricity, microwave hearing, com- 
prehensive booklist ... $1.00; $2.00 foreign. RE- 
SEARCH ASSOCIATES, PO Box 3583, Boynton 
Beach, FL 33424 -3583. 

LEARN PC assembly language. Disk $5. Book 
$18. ZIPFAST, Box 12238, Lexington, KY 
40581 -2238. 

HUBBLE Telescope photographs (GIFS) - En- 
tire public Hubble Series available. SPACEPICS, 
POB 75711, Oklahoma City, OK 73147. 

BECOME a professional locksmith. Home study. 
Free career literature. P.C.D.I., Atlanta, Georgia. 

1 (800) 362 -7070 Dept. LKA342. 

www.americanradiohistory.com

www.americanradiohistory.com


Save on cable CABLE TV 
rental tees! DESCRAMBLERS 
WE'LL BEAT ANY PRICE 

COMPATABLE REPLACEMENTS AV 
FOR MOST MAJOR SYSTEMS 

.24 HOUR SHIPMENTS! 
30 DAY MONEY BACK GUARANTEE! OUANTI TY DISCOUNTS! 

MASTER CARD / AMEX / VISA / C.O.D 
Have make and model number of equipment used in your area ready. t All Shipping & Handling Fees at Customer's Expense. 

xA CALL TOLL -FREE 1- 800 -284 -8432 
CABLE WAREHOUSE 

10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351 

NO FLORIDA SALES 
iht 

Anyone implying theft of service will be denied assistance. 

ACT1VIV = We Want Tow 1law = 
Blass Inventory 

INTEGRATED CIRCUITS 
MEMORY ((NNEW OR USED) 
EPROM (NEW OR USED) 
CIRCUIT BOARDS 
DIODES 
TRANSISTORS 
LED'S 

Tel 310 -494 -4851 Fax 310 -494 -4913 
1891 Obispo Ave Signal Hill, CA 90804 

SHOPPER CLASSIFIED 

HAVE Fun and learn about electronic circuits! 
Simulate and test circuits on your PC. Get a library 
of 50 classic circuits and a free SPICE simulator! 
Apply powerful analysis and design techniques. 
Plot voltages at any node. Broaden your skills with 
this ready reference: Opamps, Active /LC filters, 
Instrumentation, Transistors, RF, Oscillators, and 
more! Easy to use. HD disks (specify size) and 
manual $24. INSIGHT SOFTWARE, PO Box 
48451, Niles, IL 60714. 

It could be a best 
seller. leI% But it's free. 
Zb get your free catalog, write: 
Consumer Information Center 
Dept. BEST. Pueblo, CO 81009 

SATELLITE EQUIPMENT 
FREE catalog - Lowest prices worldwide. Satis- 
faction guarantee on everything sold - Systems, 
upgrades, parts, all major brands factory fresh 
and warrantied. SKYVISION, 1012 Frontier, Fer- 
gus Falls, MN 56537. 1 (800) 334 -6455. Outside 
US (218) 739 -5231. 

VIDEOCYPHER II descrambling manual. Sche- 
matics, video and audio. Explains DES, EPROM, 
CloneMaster, Pay -per -view (HBO, Cinemax, 
Showtime, Adult, etc.) $16.95, $2.00 postage. 
Schematics for Videocypher II Plus, $20.00. 
Schematics for Videocypher II 032, $15.00. Soft- 
ware to copy and alter EPROM codes, $25.00. 
VCII Plus EPROM, binary and source code, 
$30.00. CABLETRONICS, Box 30502R, Beth- 
esda, MD 20824. 

SATELLITE TV organizer for DOS. Two diskettes 
& instructions. Database software for quick 
changing transponders. $19.95 plus $3.00 S &H. 
HUMANFORM ROBOTICS, PO Box 158486, 
Nashville, TN 37215. 

DSS How it's done. 150 channels received direct 
with small dish system. Send $14.95 + $2.00 
postage. CABLETRONICS, Box 30502R, Beth- 
esda, MD 20817. 

PATENT SERVICES 
PATENT protection can be crucial to capitalizing 
on your invention. If you are interested in patenting 
your invention please call JON M. JURGOVAN, 
(registered patent attorney) for free initial con - 
sultation. (404) 951 -0931 D (404) 240 -0979 E. 

WANTED 
MEDICAL Instrumentaion company in northern 
New Jersy has full -time opening for engineer or 
highly motivated technician with demonstrated 
troubleshooting abilities on analog, digital and uP 
circuits as well as good organizational skills. Call 
RHEA, at (201) 313 -7075, 10 -5 weekdays. 
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DO- IT- YOURSELF AUDIO AMPLIFIER KITS 
Mark V Electronics, Inc. 
8019 E. Slauson Ave., 
Montebello, CA 90640 
In business since 1985 

Enclosures at Unbeatable prices ! 

Free Catalog 213/888 -8988 Fax 213/888 -6868 
Order 1- 800 -521 -MARK / 1- 800 -423 -FIVE 

Kit skill levels are specified as beginner AA intermediate or W advanced! 

Metal Cabinets with 
Aluminum Front Panel 

LG -1273 3x12x7" $ 26.50 
LG -1884 4x18x8" 32.50 
LG -1924 4x19x11 1/2" 38.25 
LG -1925 5x19x111/2" 42.00 
LG -1983 21/4x19x8" 35.25 
LG -1923 3x19x111/2" 38.50 
LG -1927 7x 19x 1 1 'fi " 50.50 

LG- Black anodized rack cabinet 

Modular Desktop 
Consoles 

L x Wx H 
LE -453 4x4'/4x3 "S 7.50 
LE -653 6x43/4x3" 9.75 
LE -853 8x4 %x3" 11.75 
LE- Black finished aluminum 
panel 1 mm thick. 

Alarm Box with 
Lock 

LB -1085 83/4x103/4x5" $18.75 
LB -1395 9'hx13 %4x5" 25.50 
LB -1525 123/4x151/4x5" 35.25 
LB -1494 91/4x1414 x4%4 "21.50 
LB -1383A 8 1/2x131/4 x4" 23.25 
'No lock & LB- Sheet Metal 0.8mm 

LL -192313 2'/4x19x12" 89.50 
"LL 1925A 5 19 12" 79 50 

LL- High quality full Aluminum Cabinet 
LL- Front panel .157" & other panels .078" 
- Dimensions in inches ± .05 
- Custom -made for other dimensions 
if over 100 pcs for single model ! 

Camera 
Housing 

LD -1244 2' /4x103 /4x4 "$55.00 LD -1516 3'/4x13 %x4" 29.50 LD -1565 4x133/4x5%" 31.75 
LD- Stainless Steel 0.7mm 
LD- Sheet Metal 1mm 

TA- 800MK2 A 120 +120W Pre & Main Stereo Amp. (4 lbs.) 

Kit:4 07.92 
Asmb.6 86.95 

Power Transformers 
&* *Toroidal Transformer 
001 28/30V x 2 6A S 30.00 
002 36V x 2 3A 25.00 
003 40V x 2 6A 32.00 

**008 28/30V x 2 6A 40.00 
*009 48/53V x 2 8A 66.00 
'012 33/40/42Vx2 6A 48.00 

TA -50A /B Melody Generator 
Power Output:120W into 4 ohms RMS. 72W into 8 ohms 
RMS. Frequency Response:10- 2OKHZ. THD: <0.01 %. 
Tone Control: Bass ±12dB, Mid & Treble t8dB. 
Sensitivity: Phono Input, 3mV into 47K. Line, 0.3V into 
47K. Signal to Noise Ratio: 86dB. Power Requirement: 
40VDC © 6A. Suggested Mark V model 001 or 008 
transformer. Recommended Metal Cabinet LG -1924. 

TA -1000A AA 100W Dynamic Class A Mono Amp (4 lbs.) 

earance Sale 

, 
Kit:t 54.00 Arttb.ó 74.00 

Power Output: 100W into 8 ohms RMS, 125W into 4 ohms 
RMS. Frequency Response: 10HZ- 100KHZ THD: 
<0.008 %. Signal to Noise Ratio:80dB. Sensitivity: 1V. 
Power Requirements: 35 to 45VDC 3A. Suggested Mark 
V model 001 or 008 transformer. Capacitor 10,000uf 80V 
model 016. Recommended Metal Cabinet LG -1924. 

TA -388 W Class A FET Dynamic Buffer Stereo Pre -Amp (1 lb.) 

Kit:404.00 Armb.i 80.00 

Frequency Response (at rated output): Overall 10HZ- 
100KHZ +0.5dB -1 dB. THD: Overall <0.007% at or below 
rated output level. Channel Separation (at rated output 
1 KHZ): Overall better than 70dB. Hum & Noise: Overall 
better than 90dB. Input Sensitivity (1 KHZ for rated 
output): 300- 600rnV. Maximum Output Level: Pre -Amp 
output 1.8V (0.1% THD). Power Requirement: 30V X 2 

SM -100 W 150 MHZ 8 Digit Frequency Counter (2 lbs.) 

Kit:$ 79.00 
Asmb.$ 99.00 

Frequency Range: 10HZ- 150MHZ. Gate Time: 0.01s, 
0.1s, 1s, 10s. Input Sensitivity: KHZ range 10HZ -10MHZ 
20mV(min.). MHZ range 1 MHZ- 120MHZ 20mV(min.), 
120MHZ- 150MHZ 35mV (min.), 150MHZ- 200MHZ 
40rnV(typical). Time Base: 10MHZ crystal, ±10 ppm. 
Input Impedance: 1M ohm. Response Time: 0.2s. 
Resolution: 0.1 HZ: 10s gate time, 1HZ: 1s gate time, 
10HZ: 0.1s gate time, 100 HZ: 0.015 gate time. Hold the 
last input signal. Reset counter to 0. DC 9V power 
adapter or 1.5VX4 "D "size batteries.(Adapter not included) 

It uses the latest CMOS 
ROM technology and 
plays 8 different tunes. It 
operates on 2 AA size 

8 80 batteries due to its small 
Kit:$ 1ás current demand. You can 
adapt the generators to door bells, musical 
boxes, electronic clock alarms,etc. TA-50A: 
Jingle Bells... TA-50B: Happy Birthday... 

TR -503A Regulated DC Power Supply 

161 
K is short circuit proof 

r and has overload protect- 
ion. Output voltage is 

Kot:6 18.75 A4mb.$ 27.85 variable over a range ofO- 
50V. Current limit trip is adjustable up to max of 
3A. Suggested Mark V 002 transformer. (1 lb.) 

SM -302 V 60 +60W Stereo Power Amp 
MaiIt provides 3 input jack 
pairs. One pair accept a 

high impedance micro - 
Kit:$ 75.00 phone. The two remain - Amb.6 94.00 

ing pairs are for high & 
low level input sources. Power Output: 60W 
per channel into 4 ohms RMS. 20HZ- 20KHZ. 
THD:<0.1 %. Input Sensitivity: Mic/Guitar 
1OmV,Hi 380mV,Lo 640mV. Ready to plug in 
when assembled. (11 lbs.) 

School Project Kits Source .... 

SM-36 
TA-006 
TA-28 
TA-120 
TA-201 
TY-45 
TY-2 

Dynamic Noise Reduction A $ 26.00 
6W Mini -Amplifier 9.50 
Digital Voice Memo AA 25.00 
36W Class A Power Amp. Y 32.50 
Mircophone Mixer Mono Amp. A20.79 
20 Bar/Dot Level Display V 41.45 
Flourescent Light Driver 14.75 

See our cab! . for more kits! 
Minimum order S 20. We accept Visa, MasterCard & Money Orders. Checks allow 2 weeks for clearance. We ship 
by UPS ground inside US (min S 4.00) and ship by US mail outside US. Please call for orders shipping & handling 
or fax foreign orders. PO Orders are welcome from schools. We are not responsible for typographical errors. 

CIRCLE 303 ON FREE INFORMATION CARD 
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Plug a Friend into 

S 
Electronics 

NOW 
and Save $L6.03' 

This Christmas give an electrifying gift ... plug a friend into 
Electronics Now and brighten the whole new year! Whether 
electronics is your friend's livelihood or hobby, your gift will 
illuminate the whole spectrum of electronics throughout the 
coming year and provide a monthly reminder of your 
friendship. 

Electronics Now will keep your friend 
informed and up-to -date with new ideas and 
innovations in all areas of electronics 
technology ... computers, video, radio, 
stereo, solid state devices, satellite TV, 
industrial and medical electronics, 
communications, robotics, and much, 
much more. 

We'll provide great plans and printed circuit 
patterns for great electronic projects. In 
just the last year, Electronics Now has 
presented amateur TV equipment, 
computer peripherals, microcontroller 
programmers, test equipment, audio 
amplifiers, telephone projects, relay 
circuits and much more. 

PLUS ... equipment troubleshooting 
techniques ... circuit design ... reports on 
new technology and products ... equipment 
test reports ... in -depth coverage on 
computers, video, audio, vintage radio ... 

and lots more exciting features and articles. 

SAVE $26.03* ... OR EVEN $52.06* ... For 
each gift of Electronics Now you give this 
Christmas, you save a full $26.03* off the 
newsstand price. And as a gift donor, you're 
entitled to start or extend your own 
subscription at the same Special Holiday 
Gift Rate -you save an additional $26.03 *! 

No need to send money ... if you prefer, 
we'll hold the bill till January,1996. 
But you must rush t he attached 
Gift Certificate to us to allow time 
to process your orc er and send a 
handsome gift announcement card, signed 
with your name, in time for Christmas. 

So do it now ... take just a moment to fill in 
the names of a friend or two and mail the 
Gift Certificate to us in its attached, 
postage -paid reply envelope. That's all it 
takes to plug your friends into a whole year 
of exciting projects and new ideas in 
Electronics Now! 

*Basic sub rate - 1 yr/$19.97 2 yrs/$38.97 

Alf_ 
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1995 
ANNUAL INDEX 

Electronics 
NOW 

Volume 66 
Abbreviations: (AUD) Audio Update; (C) Construction; (CC) Computer Connections; 
(D) Department; (DB) Drawing Board; (ED) Editorial; (ER) Equipment Reports; 
(HH) Hardware Hacker; (LET) Letters; (QA) Q & A; (WN) What's News 

A 
Abandon All Hope (Holtzman)(CC) 
AC 

and DC Control Circuits (Marston)(C) 
Power Drives (Lancaster)(HH) 
Wattmeter (QA) 

Acoustic Cancellations ( Lancaster)(HH) 
Active Audio Filters, 

High- and 
Low -Pass (Marston) Feb 61,(LET)Jun 12 

Active Noise Cancellation ( Lancaster)(HH) Sep 46 
Add a 3 -Digit Display to the 

Tachometer Circuit ( Grossblatt)(DB) Feb 87 
Adobe's Acrobat ( Lancaster)(HH) Jul 75 
All- Channels" FM 

Transmitter ( Lancaster)(HH) Sep 46 
Analyzing Remote Control 

Output (Hamilton)(C) Aug 50 
Another Patent Horror 

Story ( Lancaster)(HH) Nov 114 

A.P.E. SMD -250 SolderDesolder Station (ER) May 14 

AUDIO (See also AUDIO UPDATE, RADIO) 
Audio 

Amplifier, High -Power 
Hi -Fi (Metz and Boyce)(C) ,Oct 33,Nov 31 

Nov 130 

Aug 69 
May 81 
Nov 8 

Jun 73 

Chip (QA) 
Connector Overview ( Miller)(AUD) 
Generator, 

Computer -Controlled (Covington)(C) 
Router 

Switch Selector Circuit (Grossblatt)(DB) 
A PC Board for the (Grossblatt)(DB) 
General -Purpose 

Controller for (Grossblatt)(DB) 
Keyboard Section of ( Grossblatt)(DB) 

Signals from your PC, 
Precision (Covington)(C) 

Build This Subwoofer 
for Your Car ( Rumreich)(C) 

Music Vision (Kraft)(C) 
"Old" Circuits and 

a Brand New Topic ( Grossblatt)(DB) 

Jun 8 
Sep 134 

Feb 44 

Jul 83 
Aug 86 

Oct 55 
Jun 82 

Feb 44 

Oct 41 
Nov 23 

Mar 86 
AUDIO UPDATE (D)(Klein) Jan 85,Feb 84,Apr 83 

May 89,Jun 81,Jul 81,Aug 84 
Sep 134,Oct 53,Nov 120,Dec 50 

Audio Connector Overview (Miller)(AUD) Sep 134 
Audio Instructions Feb 84 
Build a Super -Simple Audio/Video 

Cable Tester for Under $10 Apr 83 
Dance SPL and Medical Music Dec 50 
Getting a Quick Fix, 

Or Service with a Smile Jan 85 
High- Definition Compatible 

Digital Processing Oct 53 
Letters: Bouquets and Brickbats May 89 
Listening Tests: Sex and 

the Experienced Listener Aug 84 
More Miscellaneous Matters Nov 120 
Taming the Deafening Decibels 

Part I Jun 81 118 Practicing "Safe Sound" Jul 81 

AUTOMOTIVE 
Add a 3 -Digit Display to the 

Tachometer Circuit ( Grossblatt)(DB) Feb 87 
Automotive Computer Basics ( Lancaster)(HH) Feb 75 
Build This Subwoofer for 

Your Car (Rumreich)(C) Oct 41 
Converting Spark Count to 

Engine RPM ( Grossblatt)(DB) Jan 87 
ProCar Security System, 

The (Miga)(C) Feb 35,Mar 65,May 71,Jun 67 

B 
BASIC 

Stamp Manuals ( Lancaster)(HH) Jul 75 
Stamp II Microcomputer ( Lancaster)(HH) Dec 41 

Battery Isolator (OA) Apr 8 

Benchtop Function 
Generator (Bergquist)(C) Nov 33 

Bezier Spline Book (Lancaster)(HH) Jul 75 
Blood Oxygen Measurement (QA) Nov 8 

Brain Implants ( Lancaster)(HH) Mar 79 
Bridge Circuits (Marston) Sep 41 

Bridges: Matching Resistors and 
Capacitors (Marston) Nov 41 

Budget Capacitance Meter (Babcock)(C) Jun 55 
BUILD A /AN/THE/THIS (See CONSTRUCTION) 

C 
Cable Tester (Barbarello)(C) Jul 69 
Cable Tester Kit. Sescom CT -6 (ER) Sep 15 

Cache Mystery (QA) Sep 7 

Call Counter, The (Stern)(C) Jun 48 
Capacitance Meter, Budget (Babcock)(C) Jun 55 
Capacitor Dot Code (OA) Oct 8 

Carbon Monoxide Detector (Gaffigan)(C) Sep 37 
Card Reader for Your PC ( Barbarelto)(C) Aug 63 
Career, High -Tech, for the '90s (Reis) Apr 63 
Carrier- Current Remote Control (Caristi)(C) Jun 49 
Chip 

Adapter Resources ( Lancaster)(HH) Jun 73 
Quik SMD Removal Kit (ER) Aug 16 
Tester, Build a (Hanslip)(C) Jan 41 

Classic Computer 
Resources (Lancaster)(HH) Aug 77 

Clock, Universal (Tarchinski)(C) Jun 37 
Closed -Loop Control Systems ( Eichenberg) Feb 69 
COMPUTER (See also COMPUTER CONNECTIONS) 

Jul 69 
Aug 63 

Feb 44 
Dec 13 
Nov 39 
May 31 

Cable Tester (Barbarello)(C) 
Card Reader for Your PC (Barbarello)(C) 
Computer -Controlled Audio 

Generator (Covington)(C) 
Data Depot's PC Clinic SB (ER) 
Five Easy EEPROM Projects (Xu) 
Green PCs (Byers) 
Low -Cost Software 

for Electronics (Byers) Sep 33,Oct 35 
Magnetic Storage Tips (Rabin) May 68 
Microprocessors (Bigelow) Mar 35 
PC Cards (Bigelow) Jun 31 
PocketPOST Diagnostic Card (ER) Nov 13 
Power Pincher, The (Lashansky)(C) May 43 
Recycling Memory for Your PC (Schmidt)(C) Sep 35 

COMPUTER CONNECTIONS (D)(Holtzman) 
Jan 27,Feb 89,Mar 92 
Apr 90,May 27,Jun 84 
Jul 85,Aug 26,Sep 124 
Oct 61,Nov 130,Dec 52 

Abandon All Hope Nov 130 
Don't Interface- Interact Jan 27 
Engineering and Compromise Aug 26 
How to Solve All Your PC Problems Sep 124 
Random Thoughts on Miscellaneous Matters Dec 52 
Retreat of the Barbarians May 27 
Ten Years of Progress - 

For Better or Worse Feb 89 
UberSoft Uber Alles Mar 92 
Unauthorized Windows Apr 90 
Windows 95 Update Oct 61 
Windows and Warp, Delphi, and the P6 Jun 84 
WinHEC '95 Jul 85 

Computer Monitor Signal Generator, 
Sencore CM125 (ER) Mar 16 

Concrete Drain (QA) Apr 8,(LET)Jun 12,Ju1 12 
(LET)Aug 12,Oct 14 

CONSTRUCTION 
AC 8 DC Control Circuits (Marston) Aug 69 
Analyzing Remote Control Output (Hamilton) Aug 50 
Benchtop Function Generator (Bergquist) Nov 33 
Budget Capacitance Meter (Babcock) Jun 55 
Build AiAn 

Chip Tester (Hanslip) Jan 41 
Isolation Transformer (Whisenant) Jan 63 

Build This 
Milliohm Tester (Heil) Feb 59,(LET)May 10 
Power Controller 

(Roane) Jan 68,(LET)Mar 14,(LET)May 10 
Programmable Sinewave 

Generator (Portugal) Jan 43,(LET)Mar 14 
Subwoofer for Your Car (Rumreich) Oct 41 
Video Titter (Michelson) May 49 

Cable Tester (Barbarello) Jul 69 
Call Counter, The (Stem) Jun 48 
Carbon Monoxide Detector (Gaftigan) Sep 37 
Card Reader for Your PC (Barbarello) Aug 63 
Carrier-Current Remote Control (Caristi) Jun 49 
Custom Meter Faces (Withrow) Apr 51 
dB Meter (Pivnichny) Nov 112 
Dual -Trace Converter (McIntire) Jun 46 
Experimenter's Video Receiver (Botts) Dec 33 
Handy Hobby Power Supply (Spiwak) Jun 43 
High -Power Hi -Fi 

Audio Amplifier (Metz & Boyce) Oct 33,Nov 31 
Infrared Logic Probe (Firmani) Dec 69 
Jacob's Ladder (lannini) Dec 27 
Laser Light Show (Williams) Apr 33,(LET)Oct 14 
Mini Logic 

Analyzer ( Barbarello) Feb 47,(LET)Jul 12 
Music Vision (Kraft) Nov 23 
Oft -Line Regulators (Connell) Apr 71,(LET)Aug 12 
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Over /Under- Voltage Protector (Tipton) Sep 39 
Power Control 

Circuits (Marston) Jun 59,(L Oct 14 
Power Pincher, The (Lashansky) May 43 
Precision Audio Signals 

from your PC (Covington) Feb 44 
ProCar Security System, 

The (Miga) Feb 35,Mar 65,May 71,Jun 67 
Prototyping Station (Bet uist) Mar 54 
Put That Phone on Hold!(Montegari) Apr 39 
Recycling Memory for Your PC (Schmidt) Sep 35 
Regulated Power Supply 

for Electrochemistry (Barrow) Dec 29 
Remote Control Adapter (Weeder) Aug 41 

Sinewave Doubler (Swift) Feb 55 
Slide Stepper, The (Swancara) May 91 

Solid -State Thermometer (Spiwak) Mar 45 
Telco in a Box (Cicon) Sep 43,(LET)Nov 10 
Telephone Cost Meter (Rahhal) Apr 55 
Universal Clock (Tarchinski) Jun 37 
Versatile Power Supply (Bergquist) Dec 31 

Video Inverter (Sousa Jul 41 

Voltage Converters ( arston) Apr 42,(LET)Jul 12 
Voltage Cursor Adapter (Çampisi) May 65 
Wind Monitor (Leonik) Aug 57 
Working with Smart Displays (Lettow) Jul 51 

WWV Receiver (Heckt) Mar 49,(LET)Jun 12 

Control Circuits, AC & DC (Marston)(C) Aug 69 

Control Systems, Closed -Loop (Eichenberg) Feb 69 

Converting Spark Count to 
Engine RPM ( Grossblatt)(DB) Jan 87 

Custom Meter Faces (Withrow)(C) Apr 51 

Customized Remote Control (OA) Sep 7 

D 
Dance SPL and Medical Music ( Klein)(AUD) Dec 50 

Data Depot's PC Clinic SB (ER) Dec 13 

dB Meter (Pivnichny)(C) Nov 112 

DC -to -DC Converters, 
Modular )Eichenberg) Dec 37 

Deafening Decibels, 
Taming the ( Klein)(AUD) Jun 81,Jul 81 

Deceleration Detector (OA) Mar 8 

Degaussing Coil (QA) Oct 8 

Digital Sinewave 
Generators ( Lancaster)(HH) Mar 79 

Disk Errors (OA) Feb 10 

Displays, Smart, Working with (Lettow)(C) 

Distortion Reduction 
Schemes ( Lancaster)(HH) Mar 79 

DNA Computer Language, 
The ( Lancaster)(HH) Apr 75 

Don't Interface -Interact (Holtzman)(CC) Jan 27 

DRAWING BOARD (DXGrossblatt) Jan 87,Feb 87 
Mar 86,Jun 82,Jul 83 

Aug 86,Oct 55 
Add a 3 -Digit Display to the 

Tachometer Circuit Feb 87 
Audio Router Switch Selector Circuit Jul 83 
Converting Spark Count to Engine RPM Jan 87 
General -Purpose Controller Circuit 

for Audio Router Oct 55 
Keyboard Section of the 

All- Electronic Audio Router Jun 82 
"Old" Circuits and a Brand New Topic Mar 86 
PC Board for the Audio Router, The Aug 86 

DSS, Has it been Hacked? (McCormac) Aug 33 

Dual -Trace Converter (Mclntire)(C) Jun 46 

E 
EE Internet Sites ( Lancaster)(HH) Dec 41 

EEPROM Projects, Five Easy (Xu) Nov 39 

E -Field AC Voltage 
Sensing ( Lancaster)(HH) Jul 75 

Electronic Clockwork (OA) May 8 

Electronic Filter 
Fundamentals ( Lancaster)(HH) Sep 46 

Elenco Electronics FO-30 
Fiber Optics Kit (ER) Apr 14 

Engineering and Compromise (Holtzman)(CC) Aug 26 

Engineering Economics 
Review ( Lancaster)(HH) Apr 75 

EQUIPMENT REPORTS (D) Feb 16.Mar 16,Apr 14 

May 14,Jut 16,Aug 16,Sep 15 

Oct 16,Nov 13.Dec 13 

A.P.E. SMD -250 Solder /Desolder Station May 14 
Aug 16 
Dec 13 
Apr 14 
Oct 16 
Jul 16 

Nov 13 
Feb 16 

Chip Ouik SMD Removal Kit 
Data Depot's PC Clinic SB 
Elenco Electronics FO -30 Fiber Optics Kit 
Fieldpiece HS24K15 Stick Meter Fieldpack 
Fluke GMM Graphical Multimeter 
PocketPOST Diagnostic Card 
Protek P -3502C Oscilloscope 
Sencore CM125 Computer Monitor 
Signal Generator 
Sescom CT -6 Cable Tester Kit 

Experimenter's Video Receiver (Botts)tC) 

Mar 16 
Sep 15 

Dec 33 

F 
Fiber Optics Kit, Elenco FO -30 (ER) 

Fibonacci's Sunflowers ( Lancaster)(HH) 
Fieldpiece HS24K15 Stick Meter 

Fieldpack (ER) 

Five Easy EEPROM Projects (Xu) 

Floating a Battery (QA) 
Fluke GMM Graphical Multimeter (ER) 

FM RBDS Tuner ( Lancaster)(HH) 
Fourier Series Analysis ( Lancaster)(HH) 
Function Generator, Benchtop (Bergquist)(C) 

G 
General -Purpose Controller Circuit 

for Audio Router (Grossblatt)(DB) 

Getting a Quick Fix, 
Or Service with a Smile ( Klein)(AUD) 

Getting Connected to 
the Internet (Bigelow) 

GPS Navigation Update ( Lancaster)(HH) 

Green PCs (Byers) 

H 

Apr 14 

LETTERS (D) 

Jul 75 
Letters Bouquets and 

Brickbats (Klein)(AUD) 
Light Controller Interference (QA) 
Light Turn -on Circuit (OA) 

Listening Tests: Sex and the 
Expr nenced Listener ( Klein)(AUD) 

Logic Analyzer, 
Mini (Barbarello)(C) 

Logic Probe, Infrared (Firmani)(C) 
Long Cable Runs (QA) 

Low -Coat 
Software for Electronics (Byers) 
TV Data Displays ( Lancaster)(HH) 

Low -Power Clock (GA) 

Oct 16 

Nov 39 

Sep 7 

Jul 16 

Apr 75 

Aug 77 

Nov 33 

Oct 55 

Jan 85 

Jul 31 

Oct 47 

May 31 

Hacker PostScript 
Interface ( Lancaster)(HH) Jan 77 

Halogen Cycle Mysteries ( Lancaster)(HH) Jan 77 

Handy Hobby Power Supply (Spiwak)(C) Jun 43 

HARDWARE HACKER (DXLancaster) Jan 77,Feb 75 
Mar 79,Apr 75,May 81 

Jun 73,Jul 75,Aug 77 
Sep 46,Oct 47,Nov 114,Dec 41 

AC Power Drives May 81 

Acoustic Cancellations Jun 73,(Let)Nov 10 

"All- Channels' FM Transmitter Sep 46 
Another Patent Horror Story Nov 114 

Basic Stamp Manuals Jul 75 
DNA Computer Language, The Apr 75 
Fourier Series Analysis Aug 77 
Halogen Cycle Mysteries Jan 77 
Low -Cost TV Data Displays Mar 79 
Pseudoscience Strikes Again Dec 41 

Scientific Resource Feb 75 
Understanding Pitot Tubes Oct 47 

Has DSS Been Hacked? ( McCormac) Aug 33 

Headphone Amplifier (QA) Jun 8,(LET)Sep 12 

High 
and Low -Pass Active 

Audio Filters (Marston) Feb 61,(LET)Jun 12 

-Definition Compatible 
Digital Processing ( Klein)(AUD) Oct 53 

-Power Hi -Fi Audio 
Amplifier (Metz & Boyce)(C) Oct 33,Nov 31 

-Tech Career for 
the '90s, A (Reis) Apr 63,(LET)Aug 12 

HISTORY 
Microprocessors (Bigelow) Mar 35 
Scanning Early TV (Clifford) Jul 46 
X -Rays and Their 

Discoverer (Stroud and Sclater) Nov 29 

Howler Substitute (OA) Jan 8 

How to Solve All Your 
PC Problems (Holtzman)(CC) 

Incubator for Birds Eggs (GA) 

Infrared Logic Probe (Firmani)(C) 

Intermittent Record Player (GA) 

INTERNET 
Directories ( Lancaster)(HH) 
Getting Connected to the (Bigelow) 

Isolation Transformer, 
Build an (Whisenant)(C) 

J 

Jan 10,Feb 12,Mar 14,Apr 12 

May 10,Jun 12,Jul 12,Aug 12 

Sep 12 Oct 14,Nov 10,Dec 10 

M 

May 89 
Feb 10 

Jul 8 

Aug 84 

Feb 47,(LET)Jul 12 

Dec 69 

Jan 8 

Sep 33,Oct 35 
Mar 79 

Mar 8 

Magic 
Dig tal Sinewave Codes (Lancaster)(HH) Apr 75 
Sinewaves ( Lancaster)(HH) Nov 114 

Magnetic Storage Tips (Rabin) May 68 

Matching Resistors and Capacitors, 
Bridges (Marston) Nov 41 

Memory, Recycling, 
for Your PC (Schmidt)(C) Sep 35 

Meter Faces, Custom (Withrow)(C) Apr 51 

Meter Shunts (QA) May 8.(LET)Sep 12 

Microcontroller Help (QA) Jun 8 

Microprocessors (Bigelow) Mar 35 

Mid -Flange Mensch 
Cowerter ( Lancaster)(HH) Nov 114 

MIDI Music Book ( Lancaster)(HH) Dec 41 

Millio im Tester, 
Build This (Heil)(C) Feb 59,(LET)May 10 

Mini 
Logic Analyzer (Barbarello)(C) Feb 47,(LET)Jul 12 
Ratio Station (QA) Apr 8 

Mock. lar DC -to -DC Converters (Eichenberg) Dee 37 
Monitor Switcher (GA) Apr 8,(LET)Jun 1 

More Magic Sinewaves ( Lancaster)(HH) May 81 

More Miscellaneous Matters ( Klein)(AUD) Nov 120 

Motherboard Misery (GA) Mar 8 
Multimeter, Graphical, Fluke GMM (ER) Jul 16 

Music Vision (Kraft)(C) Nov 23 

Mystery Band (Lancaster)(HH) Oct 47 

Mystery Band" 
Opportunities ( Lancaster)(HH) Feb 75 

N 
Narrow Tunable Bandpass 

Filler ( Lancaster)(HH) 
Negative Regulator (GA) 
Neon Power (GA) 

Network Card Settings (GA) 
New BASIC Stamps ( Lancaster)(HH) 

Sep 46 

Apr 8 

Feb 10 

Jul 8 

May 81 

NEW LITERATURE (D) Jan 25,Feb 26,Mar 28 

Sep 124 Apr 26,May 24,Jun 24,Ju1 26,Aug 22 
Sep 127,Oct 26,Nov 20,Dec 24 

NEV PRODUCTS (D) Jan 29,Feb 22,Mar 18 
Apr 22,May 15,Jun 20,Jul 22,Aug 18 

Sep 20,Oct 18,Nov 16,Dee 19 

New teks Video Toaster (Lancaster)(HH) Aug 77 
Nine -Channel Remote Control (Caristi)(C) Jun 49 
No Hot Boot (OA) Apr 8 

NP Transistor Dilemma (GA) Oct 8 

May 8 

Dec 69 

May 8 

Oct 47 
Jul 31 

Jan 63 

Jacob's Ladder (lannini)(C) Dec 27 

K 
Keyboard Section of the All- Electronic 

Audio Router ( Grossblatt)(DB) 
KIT BUILDING 

Elenco Electronics FO -30 
Fiber Optics Kit (ER) 

Sescom CT-6 Cable Tester Kit (ER) 

L 

Jun 82 

Apr 14 
Sep 15 

Laser 
Light Show (Williams)(C) Apr 33,(LET)Oct 14 

Phonograph (GA) Jul 8,(LET)Oct 14 

L -C Bridges (Marston) Oct 43 

o 
Off-line 

Regulators (Connell)(C) 
-Old" Circuits and a 

Brand New Topic ( Grossblatt)(DB) 
Onli ie Services ( Lancaster)(HH) 
Op -Amp Antenna Amplifier (GA) 

Operational Amplifiers (Marston) 
Osc Iloscope, Protek P -3502C (ER) 
Ove' Under- Voltage Protector (Tipton)(C) 

Apr 71,(LET)Aug 12 

P 

Mar 86 

Feb 75 

Sep 7 

Jan 58 

Feb 16 

Sep 39 

Password Swap (GA) Oct 8 

PC 
Board for the 

Audio Router ( Grossblatt)(DB) Aug 86 
Cards (Bigelow) Jun 31 

C imc SB, Data Depot's (ER) Dec 13 

Thermometer (OA) Oct 8 

PCr, Green (Byers) May 31 

119 
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120 

PCMCIA Card Resources ( Lancaster)(HH) 
Phantom of the Ether (Heald) 
PHOTOGRAPHY 

Seeing the Unseen (Condax) 
Video Inverter (Sousa)(C) 

PIC Microprocessor 
Fundamentals ( Lancaster)(HH) 
Resources ( Lancaster)(HH) 

Picking a New 
Microcontroller ( Lancaster)(HH) 

Plated Through Hole 
Alternatives (Lancaster)(HH) 

Programmable 
Interconnects ( Lancaster)(HH) 

PocketPOST Diagnostic Card (ER) 
Power 

Control 
Circuits (Marston)(C) Jun 59 
Synchronous (Marston) Jul 63 

Controller. Build 
This (Roane)(C) Jan 68,(LET)Mar 14,(LET)May 10 

Pincher, The (Lashansky)(C) 
Semiconductors (Sclater) 
Supply 

Handy Hobby (Spiwak)(C) 
Regulated, for 

Electrochemistry (Barrow)(C) 
Versatile ( Bergquist)(C) 

Precision Audio Signals from 
your PC (Covington)(C) 

ProCar Security System. 
The (Miga)(C) Feb 35,Mar 65,May 71,Jun 67 

Programmable Sinewave Generator. 
Build This (Portugal)(C) Jan 43,(LET)Mar 14 

Protek P -3502C Oscilloscope (ER) Feb 16 

Prototyping Station ( Bergquist)(C) Mar 54 
Pseudoscience Strikes 

Again ( Lancaster)(HH) Dec 41 

Put That Phone on Hold! ( Montegari)(C) Apr 39 

Nov 114 Satellite Signal Piracy: 
Jan 53 The European Experience (McCormac) Aug 37 

Scanner Modifications (QA) May 8 

Scanning Early TV (Clifford) Jul 46 
Science Versus 

Pseudoscience ( Lancaster)(HH) Jan 77 
Scientific Resource ( Lancaster)(HH) Feb 75 
Security System. The ProCar (Miga)(C) Feb 35,Mar 65 

May 71,Jun 67 

Oct 45 
May 57 

Oct 45 
Jul 41 

Jun 73 
May 81 

Oct 47 

Aug 77 

Jan 77 

Nov 13 

May 43 
May 57 

Jun 43 

Dec 29 
Dec 31 

Feb 44 

08A (D) 

Q 

R 

Jan 9,Feb 10,Mar 8,Apr 8 
May 8,Jun 8,Jul 8,Aug 8 
Sep 7,Oct 8,Nov 8,Dec 8 

RADIO 
Radio 

Hacker's Delight (OA) Dec 8 
Receiver ( Lancaster)(HH) Mar 79 
Wave Source (QA) Jun 8 

WWV Receiver (Heckt)(C) Mar 49,(LET)Jun 12 

Random Thoughts on 
Miscellaneous Matters ( Holtzman)(CC) Dec 52 

Ready -to -Use Transmitter (QA) Apr 8 

Receiver, WWV (Heckt)(C) Mar 49,(LET)Jun 12 

Recycling Memory for Your PC (Schmidt)(C) Sep 35 
Regulated Power Supply for 

Electrochemistry (Barrow)(C) Dec 29 
Regulators, 

Off-Line (Connell)(C) Apr 71,(LET)Aug 12 

Remote -Control 
Adapter (Weeder)(C) Aug 41 
Carrier -Current (Caristí)(C) Jun 49 
Output, Analyzing (Hamilton)(C) Aug 50 
Repeater (QA) Dec 8 

Retreat of the Barbarians ( Holtzman)(CC) May 27 
RISC vs. CISC (QA) Aug 8 
Robot Controller (QA) Jan 8 

S 
SATELLITE TV 

Has DSS Been Hacked? (McCormac) Aug 33 

Seeing the Unseen (Condax) 
Semiconductors. Power (Sclater) 
Sencore CM125 Computer Monitor 

Signal Generator (ER) Mar 16 

Sequential LEDs (OA) Nov 8 

Servicing Intermittent 
Problems ( Lancaster)(HH) Feb 75 

Sescom CT -6 Cable Tester Kit (ER) Sep 15 

Shutdown Circuits (Rodgers) Nov 122 
Signal 

Monitor (QA) Jul 8 
Piracy, Satellite: The European 

Experience ( McCormac) Aug 37 
Theft (Paradise) Jan 35,(LET)Apr 12,May 10 

Sinewave 
Doubler (Switt)(C) Feb 55 
Generator, Programmable 

( Portugal)(C) Jan 43,(LET)Mar 14 

Slide Stepper. The (Swancara)(C) May 91 

SMD Removal Kit, Chip Quik (ER) Aug 16 

Software for Electronics, 
Low-Cost (Byers) Sep 33,Oct 35 

Solder Desolder Station, 
A.P.E. SMD -250 (ER) May 14 

Solid -State Thermometer (Spiwak)(C) Mar 45 
State Machines (QA) Dec 8 
Subwoofer for Your Car, 

Build This (Rumreich)(C) Oct 41 

Stepper -Motor Driver 
Chips ( Lancaster)(HH) Nov 114 

Switch Selector Circuit for the 
Audio Router (Grossblatt)(DB) Jul 83 

Surface -Mount Removal ( Lancaster)(HH) Jun 73 
Sweep Alignment -Lost 

Art? (GA) Jun 8,(LET)Oct 14 

Switched Capacitor IC 
Resources ( Lancaster)(HH) Sep 46 

Synchronous Power Control (Marston) Jul 63 

T 
Tachometer Circuit, Add a 

3 -Digit Display (Grossblatt)(DB) Feb 87 
Taming the Deafening Decibels 

(Klein)(AUD) Jun 81 
Practicing "Safe Sound" (Kiein)(AUDI Jul 81 

TELEPHONE 
Call Counter. The (Stem)(C) Jun 48 
Telco in a Box (Cicon)(C) Sep 43,(LET)Nov 10 
Telephone 

Cost Meter (Rahhal)(C) Apr 55 
Hold Circuit (Montegari)(C) Apr 39 

Ten Years of Progress -For 
Better or Worse ( Holtzman)(CC) 

TEST EQUIPMENT 
Benchtop Function Generator (Bergquist)(C) Nov 33 
Budget Capacitance Meter (Babcock)(C) Jun 55 
Build A 

Chip Tester (Hanslip)(C) Jan 41 
Super- Simple Audio Video Cable Tester 

for Under $10 (Kleìn)(AUD) Apr 83,(LET)Sep 12 
Build This 

Milliohm Tester (Heil)(C) Feb 59,(LET)May 10 
Programmable Sinewave 

Generator ( Portugal)(C) Jan 43,(LET)Mar 14 
Cable Tester (Barbarello)(C) Jul 69 

Feb 89 

Custom Meter Faces (Withrow)(C) Apr 51 
dB Meter (Pivnichny)(C) Nov 112 
Dual -Trace Converter (Mclntire)(C) Jun 46 
Fieldpiece HS24K15 Stick Meter 

Fieldpack (ER) Oct 16 
Fluke GMM Graphical Multimeter (ER) Jul 16 
Infrared Logic Probe (Firmani)(C) Dec 69 
Mini Logic 

Analyzer (Barbarello)(C) Feb 47,(LET)Jul 12 
Protek P -3502C Oscilloscope (ER) Feb 16 
Sencore CM125 Computer Monitor 

Signal Generator (ER) Mar 16 
Sescom CT -6 Cable Tester Kit (ER) Sep 15 
Sinewave Doubler (Swift)(C) Feb 55 
Voltage Cursor Adapter ( Campisi)(C) May 65 

Thermal Cutout (QA) Jun 8 

Thermometer, Solid -State (Spiwak)(C) Mar 45 
Tone Decoder (OA) May 8 

Transistor Switching Circuits (QA) Dec 8 

Troubleshooting Shutdown 
Circuits (Rodgers) Nov 122 

TRS -80 Forever? (QA) Sep 7 

TELEVISION 
Scanning Early TV (Clifford) Jul 46 
TV Scope (QA) Jul 8 

u 
UberSoft Uber Alles ( Holtzman)(CC) Mar 92 

Unauthorized Windows (Holtzman)(CC) Apr 90 

Understanding Pitot Tubes ( Lancaster)(HH) Oct 47 

Universal Clock (Tarchinski)(C) Jun 37 

V 
Variable Duty Cycle (GA) Jun 8,(LET)Sep 12,Aug 8 

Vector -to -Step 
Conversions ( Lancaster)(HH) Jan 77 

Versatile Power Supply ( Bergquist)(C) Dec 31 

VIDEO (See also SATELLITE, TELEVISION, VIDEO 
NEWS) 

VCR Modification (QA) Apr 8 

Video 
Inverter (Sousa)(C) Jul 41 
Receiver, Experimenter's (Botts)(C) Dec 33 
Titler, Build This (Michelson)(C) May 49 

VIDEO NEWS (D)(Lachenbruch) Jan 6,Feb 6,Mar 6 
Apr 6,May 6,Jun 6,Jul 6,Aug 6 

Sep 6,Oct 6,Nov 
Voltage 

Converters (Marston)(C) Apr 42,(LET)Jul 12 
Cursor Adapter (Campisi)(C) May 65 
Indicator (QA) Jul 8 
Protector, OverUnder (Tipton)(C) Sep 39 

W 
Walkie- Talkie Modification (QA) Aug 8 

Waveform Generator Circuits (Marston) Dec 35 
Wavelet Book References ( Lancaster)(HH) Apr 75 
WHAT'S NEWS (0) Jan 4,Feb 4,Mar 4,Apr 4 

May 4,Jun 4,Jul 4,Aug 4 
Sep 4,Oct 4,Nov 4,Dec 6 

Wind Monitor (Leonik)(C) Aug 57 
Windows 95 Update ( Holtzman)(CC) Oct 61 

Windows and Warp, Delphi, 
and the P6 (Holtzman)(CC) Jun 84 

WinHEC '95 ( Holtzman)(CC) Jul 85 
Wireless Frequencies (QA) Feb 10 

Working with Smart Displays (Lettow)(C) Jul 51 

WWV Receiver (Heckt)(C) Mar 49,(LET)Jun 12 

X 
X -Rays and Their 

Discoverer (Stroud and Sclater) Nov 29 

"It's the only paperweight in the world with 
five megabits of RAM." 

"Everything Tom builds is energy- efficient. 
None of it works." 
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PC -BOARD DESIGN 

continued from page 26 

brary comes with over 200 com- 
ponents, including a good 
assortment of connectors and 
SMD (surface mounted device) 
footprints. New parts can be 
added to the library using a li- 
brary editor. Parts can be se- 
lected from the library by name 
or by highlighting them from a 
library menu. A browse menu 
lets you see the components be- 
fore you lay them down, which 
eliminates a lot of guess work. 
Once a device is selected, it may 
be repeated as many times as 
you wish. 

Tracks may be placed man- 
ually or by using the pad -to -pad 
autorouter. Unlike a conven- 
tional autorouter, this single - 
minded heuristic router uses a 
very clever algorithm to find an 
unimpeded path between two 
specified pads -unless, of 
course, you've somehow man- 
aged to paint yourself into a cor- 
ner. Getting blocked is hard to 
do because the router will use all 
available layers when plotting a 
path. The router supports six 
copper layers and two ground 
planes, and does its own via 
placement. Unfortunately, the 
router investigates orthogonal 

paths only, which may result in 
a number of vias that aren't 
really needed -vias that you will 
have to optimize on your own. 
When routing manually, the 
tracks may be orthogonal, free 
style, or curved. rack width is 
selectable in seven increments 
from 10 to 100 mils for both 
manual and autorouting, but 
you cannot change the width on 
the fly. 

All commands can be ac- 
cessed either through pull down 
menus or by using keyboard 
shortcuts. Screen panning is 
automatic anytime you hit 
against the edge of the screen, 
and the zoom function is avail- 
able during placement and rou- 
ting. Block functions include 
move, rotate, copy, delete, hide, 
and save. Objects may be rotat- 
ed and flipped (except SMD de- 
vices) before and after place- 
ment. 

Final artwork may be pro- 
duced on either a dot -matrix or 
laser printer. Several plotters 
are supported, too. In addition 
to layer hardcopy, Easytrax gen- 
erates artwork for silk- screen, 
solder, and SMD -paste masks. 
Easytrax also generates Gerber 
and Excellon N/C Drill files. 

So if you think it's time to re- 
ward yourself with that free 
lunch you've been dreaming of, 

Brause 
Coe,vac 

Errs, 
Lst 
Mer... 
Mk-. .-.r., 

° = o- - q__p 

L 
ir . r.aa _- - / -- -_--- - - `- -t. E -±-- -' -v' , _------:- -,_¡- ---iL -4. 2.7".../. -_¡- 

1 

o---fL _ - ---¡- --- . -- -_¡- ---o --- - - .--- -_¡- ---_----- Q- -- --,-- 
L., --_-- ! --_'-.-h- 

0W - --¡ 
o/ : - -; ; - 0._¡-- i- -...:0_ _ : - _ _ - 

FIG. 3- NO FREE LUNCH? HARDLY. EASYTRAX is an example of what you can get for 
free. It comes with over 200 library components, which are connected by a pad -to -pad 
autorouter that uses a clever algorithm to find an unimpeded path between pads. 

help yourself by downloading 
Easytrax from the Internet, 
Pratel's bulletin board, or the 
Electronics Now BBS 
(516- 293 -2283) under the file- 
name EASYTRAX. ZIP. 

Product: PCAD 

Version: 2.2 
Price: $65 
Platform: DOS 

Distributor: Micronics 
Technology 

Priced at just $65, PCAD from 
Micronics lèchnology is a low - 
cost PC -board layout program 
targeted for the casual project 
maker and hobbyist. The DOS - 
based program lets you build PC 
boards up to 20 by 9.8 inches in 
size on two layers of copper - 
quite adequate for most of the 
projects found in the pages of 
Electronics Now. The simplicity 
of its operation and the no- frills 
approach make PCAD ideal for 
users who have little or no expe- 
rience with making printed cir- 
cuit boards. 

PCAD's library has no devices, 
per se. Instead, component 
footprints are made using pads, 
lines, and accompanying no- 
menclature, which are saved as 
a block. In fact, this is the meth- 
od we used to construct the con- 
nectors J1 through J4, as well 
as resistors R1 through R6. 
After the footprint is defined, it 
is saved to a file in a "library" 
directory, where it can be re- 
trieved and used again. How- 
ever, blocks cannot be rotated, 
which means you'll have to de- 
fine a separate block for each 
different orientation. For exam- 
ple, the vertically- oriented chip 
IC2 (U2) used in the benchmark 
layout is saved'as DIP14V, while 
its horizontal counterpart is 
called DIP14H. 

PCAD comes with a large as- 
sortment of schematic symbols 
that can be used to identify 
parts in the silk- screen layer. 
Resistors RI through R6 are a 
single block made up of two 
pads and a horizontal resistor 
symbol. If you wish, a part val- 
ue, like 2.2K, can be added to 
the block. The component's an- 
notation is added later by hand; 
auto annotation is not pro- 121 
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vided. Blocks are easily modi- 
fied by simply editing the 
footprint after it's placed on the 
circuit board. The block doesn't 
have to be exploded or unlocked 
for editing: edited blocks can be 
saved as the original or to a new 
block name. 

While you can use library 
blocks to hold IC footprints, it's 
just as easy to create them using 
the DIPs editor. The process is 
as easy as calling up the menu, 
entering the number of pads. 
and their spacing. The pads 
come in 11 different sizes and 
shapes, including surface - 
mount pads, which are selected 
via the TYPE button. The chip 
can be rotated in 90- degree in- 
crements prior to placement. 
(See Fig. 4.) Once a pattern is 
defined, it may be placed as 
many times as you wish with a 
single mouse click. 

Tracks come in four widths 
only, and are drawn by holding 
down the left mouse button and 
scooting the mouse. The track 
is visible during the drawing 
process, and it can be generated 
with 45- degree corners for easi- 
er fabrication and reduced RFI 
radiation. Deleting tracks is a 
simple matter of clicking on the 
right mouse button. There are 
no menus to load or navigate. 

In fact, PCAD has very few 
menus. With a couple of excep- 
tions, everything is done using 
the keyboard. For example, 
pads are placed on the board 
using the F5 through F12 keys, 
track width is changed using 
<Ctrl > <S >, and <Alt > <R> 
redraws the screen. The silk - 
screen symbols are also placed 
via the keyboard. Unfortunately, 
the number of keyboard func- 
tions are far too numerous to 
commit to memory- especially 
if you don't use the program reg- 
ularly. You'll want to keep the 
manual handy, or, better yet, 
have a chart of the key func- 
tions tacked on a nearby wall. 

A real annoyance with PCAD 
is the lack of a zoom function, 
which prevents a full view of the 
board. Fortunately. there are 
two features that make it less 
bothersome: auto pan which 
shifts the board up, down or 
sideways when the cursor 
bumps against the screen's 

File Area Add Delete 
Part... 
Trace... 
Node or Uia 
Corner 
Text... 
Pad.... 

Moue Modif Uier Reports Position Boutin' 

a 
1111 

. 
HZ 

ra * ' 
D 1 

4 
nl3 

SPACING: .10 WIDTH: nrri:; 

rir mr, 

FIG. 4- PCAD'S COMPONENT ARE MADE using pads, lines, and accompany ng 

nomenclature, which are saved as a block. This is the method we used to construct 
connectors J1 through J4. 

FIG. 5 -PC LOGIC IS A STAND -ALONE PC -BOARD LAYOUT program with a pad -to -pad 

autorouter. Future editions will include a schematic capture companion. 

edge, and the ability to display 
the board at resolutions of 1024 
by 768. At 1024 by 768, the visi- 
ble board area is about 4 by 6 
inches, or about one -ninth the 
total working space. This corn - 
pares to a viewing area of 3 by 4 
inches for standard VGA resolu- 
tion (640 by 480), which is 
about one -eighteenth the total 
working space. 

PCAD supports only two out- 

put devices: HP LaserJet 
printers and 24 -pin, Epson dot - 
matrix printers. or their equiv- 
alent. Each foil pattern is 
printed separately, and the im- 
ages can be rotated and mir- 
rored. Dot -matrix printouts are 
two times the actual size, and 
laser prints are actual size. 
While PCAD has no dedicated 
options silk- screen or solder - 
mask printing option, they can 123 
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be created by turning the 
tracks, pads, and characters on 
and off during printing. For 
large, complex designs, PCAD 
can generate Gerber, N/C Drill, 
and photoplotter files. 

Product: Circuit Layout 
Version: 1.1 

Price: $79.95 
Platform. DOS 

Publisher: PC Logic 

Circuit Layout software is a 
stand -alone PC -board layout 
program with no companion 
schematic capture program, al- 
though one is reportedly in the 
works. This $79.95 program 
can fabricate two -sided circuit 
boards up to 10 by 16 inches in 
size. The program is easy to 
learn and fairly easy to use, 
which is good because the 30- 
page manual is sketchy and way 
too succinct. Although DOS- 

""1 T«r.cAo Ln Windows 
File Edil Draw flew Soaps Wiens Mildew Help 

Lew in 
z... Q. 
Zees Window 
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FIG. 6- TURBOCAD'S PRINTED CIRCUIT COMPONENTS are contained in an optional 
$29.95 symbol library 
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¡ii 

cols tion onfi 
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FIG. 7- BOARDMAKER I COMPONENTS are easily accessed from a robust library 
124 menu. This is one dynamite program. if you don't mind the working without a net(list). 

based, Circuit Logic has the 
look and feel of a Windows pro- 
gram. All operations are accom- 
plished with pull -down menus. 
Clicking on a menu heading 
opens up a list of options; to 
select an option you need to 
hold down the mouse button 
and drag the highlight to the 
desired function. Releasing the 
button activates the command. 

Parts are placed on the circuit 
board using the Add option 
(Fig. 5). The Circuit Layout li- 
brary contains about 50 de- 
vices. Despite the low part 
count, the variety of devices is 
quite diverse, and includes sur- 
face mount devices as well as a 
hearty helping of DIPs and DB- 
shell connectors. Unfortunately, 
the library doesn't have 
footprints for capacitors or re- 
sistors; they are made using 
pads, which are available from 
the same menu. Fortunately, it's 
easy enough to create or modify 
existing parts using the Parts 
Editor. For example, the library 
lacks a 6 -pin DIP No problem. 
The part was quickly made by 
deleting two pads from the 8- 
pin DIP footprint. Once an item 
is selected from the library, it 
can be placed repeatedly. 

Tracks can be placed man- 
ually or by using the pad -to -pad 
autorouter. Like the Easytrax 
pad router, the Circuit Layout 
router can normally find an un- 
impeded path between two 
specified pads. Unlike Easytrax, 
though, it doesn't have auto- 
matic via placement. All routing 
is done on one side of the board. 
In fact, there is no automatic via 
support. If you want to change 
sides, you have to manually add 
the via, then modify the track 
using the Modify command. 
When laying down tracks man- 
ually, the track is drawn as a 
straight line between the two 
pads, cutting across devices 
and other tracks. It's up to you 
to use the Corner and Move 
commands to route the track or 
use the expertise of the auto - 
router to do it for you. A nice 
feature is the ability to change 
track width between vias -a 
feature that mimics necking 
down for scooting traces be- 
tween adjacent pads. 

Circuit Layout supports only 
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Epson and LaserJet II compati- 
ble printers. In the works, 
though, is a Gerber and Excel- 
Ion N/C filer generator. 

Circuit Layout is a newcomer 
to the circuit design arena. The 
program has been around for 
only a year, and it has more than 
a few growing pains. However, 
the vendor is committed to im- 
proving the program and 
adding companion schematic 
software to the list of features. 
This is a serious product that 
should improve with age. 

Product: TurboCAD for 
Windows 

Version: 2.0 
Price: $129 
Platform: Windows 
Publisher: IMSI 

Unlike schematic -capture 
programs, which require vast li- 
braries of symbols, most draw- 
ing programs are easily adapted 
for use in printed circuit layout. 
That's because most component 
outlines and footprints can be 
constructed using polylines and 
a handful of circles, squares, 
and ovals. In fact, several draw- 
ing programs, like TurboCAD, 
come with a library of PC -board 
footprints. Priced at a low $99 
(base price), ThrboCAD can be 
used for a wide variety of draw- 
ing projects, like business 
flowcharting and landscaping, 
as well as designing boards. 

The nice thing about generic 
drawing programs is that 
they're more flexible than dedi- 
cated circuit design packages. 
For example, TurboCAD sup- 
ports 16 drawing layers. which 
can translate into 16 layers of 
copper, or a dozen layers of cop- 
per and four layers dedicated to 
silk screen, top and bottom sol- 
der masks, and drill layout -or 
any other combination that 
suits your needs. Drawing pro- 
grams are also more likely to 
have a wider zoom range, more 
primitives (drawing attributes, 
like polygons and ellipsis), and 
greater printer /plotter control. 
Don't expect support for Gerber 
or Excellon N/C Drill files, 
though. 

TurboCAD's printed circuit 
components are contained in 
an optional $29.95 symbol li- 

Bac 
Next 
End 
Arc /Circle 
Current 
Delete 
All Layer 
Sey Layer 
All Width 
Sey Width 
Repeat 
Invert 
lip 

lift 

FIG. 8- DESPITE ITS KEYBOARD SHORTCUTS EASY -PC is comparatively crude, 
clumsy, and hard to use. 

brary (Fig. 6). This library has 
11 files, each of which holds a 
collection of related footprints 
or pads. For example, Tur- 
boCAD's PCB 8 library has 20 
resistor footprints, including 
potentiometers and trimmer 
potentiometers, and their silk - 
screen outlines: surface mount 
pads are found in the PCB 6 li- 
brary. New symbols are created 
by binding drawing elements 
into groups, which are saved as 
separate files for later import 
into a new drawing. 

Oddly enough, TurboCAD 
doesn't have a method for scal- 
ing line width to a drawing, 
which means you can't lay down 
tracks using the line draw func- 
tion. As the scale of the drawing 
changes, so does the line, so 
that it appears the same width 
no matter what the magnifica- 
tion factor. Instead, tracks are 
stored in a library as one- tenth- 
inch -long segments of assorted 
widths. A track is formed by 
placing these segments end to 
end; 45- degree segments are in- 
cluded to create chamfered cor- 
ners. Fortunately, the process 
isn't as tedious as it sounds be- 
cause once a symbol is selected 
from a library file, it can be 
placed repeatedly with a single 
mouse click. It takes but a few 
seconds to lay down several 
inches of track. And changing 
from one layer to another is just 
a mouse click away. Unfor- 
tunately, TurboCAD doesn't 
support automatic via place- 
ment when changing layers, 
nor does it support blind vias. 

Although a larger assortment 

of components would be nice 
(switch and LED footprints are 
sorely lacking), ThrboCAD is ex- 
tremely easy to use, and well - 
suited for the task of PC -board 
layout. However, because it 
lacks the advanced features you - 
find in most dedicated PC -board 
layout programs we would rec- 
ommend it only if you intend to 
use ThrboCAD for other draw- 
ing chores when ifs not en- 
gaged as a PC -board designer. 

PC -board Layout with Sche- 
matic Draw 

These next PC -board layout 
programs are associated with a 
schematic capture program . re- 
viewed in the September and 
October 1995 issues of Elec- 
tronics Now. Take note, how- 
ever, that these programs aren't 
linked to the schematic capture 
packages. Instead, they are sim- 
ila'- in interface or operation, 
and are simply bundled to- 
gether as a convenience and 
cost saving to the user. 

Product: 
Version: 
Price: 
Platform: 
ll istributor: 

BoardMaker I 

1.5 

$95 
DOS 

Ohio Automation 

'BoardMaker I from Tsien (UK) 
Limited (Ohio Automation is 
the U.S. distributor) is a DOS - 
based package that sells for a 
low $95- schematic draw in- 
cluded. Although the schematic 
draw and PC -board layout pro- 
grams aren't linked, as they are 
in schematic capture/PC -board 125 

www.americanradiohistory.com

www.americanradiohistory.com


LOW -DI 
CONN -SI 
DI LBG 
DI L14 
LCD 

RCS4B 

RCS58 

FIG. 9 -ONCE YOU GET PAST THE EUROPEAN ICONS, CADPAC II is a very friendly 
and easy -to -use program. Moreover, the program supports 800 -by -600 screens, like 
the one above, running under DOS, not Windows. 

layout software, they are built 
around the same graphics inter- 
face and essentially use the 
same command structure, 
which makes the package easy 
to learn. BoardMaker I is easy to 
use, too, and can fabricate cir- 
cuit boards up to 17 by 17 
inches, complete with up to 
eight layers of copper plus two 
silk screen layers. 

Basically, BoardMaker I is a 
PC -board layout program that 
supports a library of circuit 
symbols for schematic draw. 
However, the schematic draw 
and PC -board layout programs 
are independent of each other, 
and you can run only one at a 
time. An opening menu lets you 
choose between schematic draw 
and PC -board layout. The 
BoardMaker I PC -board symbol 
library comes with a total of 99 
parts that include a good assort- 
ment of through -hole devices, 
plus a handful of SMD 
footprints. Despite the seem- 
ingly small library part count, it 
contains everything needed to 
lay out the benchmark board. 

New symbols are created with 
the Library editor, a stand -alone 
program that's listed as one of 
the opening menu choices. Like 
all BoardMaker I programs, the 
library editor has the same 
screen setup and command 

126 menus. 

The components are easily ac- 
cessed from a pull -down menu 
(Fig. 7). PC -board components 
can be rotated and mirrored 
after placement. Thankfully, the 
editing commands are easily ac- 
cessed from seven pull -down 
menus, and there's a keyboard 
shortcut for every command or 
string. Repeat placement is pro- 
vided. 

Because BoardMaker I 

doesn't support netlist input, 
all traces have to be routed by 
hand. However, BoardMaker I 

supports layer switching, auto- 
matic via placement, and blind 
vias. You can have eight dif- 
ferent track widths per layout, 
ranging in size from 0.002 inch 
to 0.531 inch, with 128 widths 
to choose from. Each design 
can also have 16 different pad 
sizes. BoardMaker I comes pro- 
grammed with 15 popular pad 
sizes, ranging in diameter from 
0.010 inch to 0.302 inch, and 
the ability to choose from 128 
pad sizes and styles. 

Output can be sent to dot -ma- 
trix, LaserJet, and PostScript 
printers, plus HPGL and DMPL 
penplotters. Gerber and N/C 
Drill files are also supported. 

This program is extremely 
easy to learn and use. The abil- 
ity to zoom and pan during 
placement and editing -two 
very powerful features you 

wouldn't expect in a program 
costing so little -make working 
with this software a real plea- 
sure. BoardMaker I definitely 
rates two -thumbs -up. 

Product: 
Version: 
Price: 
Platform: 
Distributor: 

Easy-PC 
10142 

$145 
DOS 

BSOFT Software, 
Ohio Automation 

Before there was BoardMaker 
I, the low -cost leader was Easy - 
PC -the precursor to 
BoardMaker I. These programs 
were written by the same per- 
son, and in many respects the 
two are alike. For example, 
Easy -PC is a DOS -based PC- 
board layout program with two 
separate symbol libraries, one 
for schematic symbols and an- 
other for PC -board component 
footprints and pads. Easy -PC 
supports up to eight copper 
layers on boards as large as 17- 
inches square, there are 128 
track widths and pad sizes to 

widths and pad sizes can be 
mixed in a design, and the pro- 
gram supports blind vias. The 
nearly -dual identity is rein- 
forced by the interface, which 
has the same basic look and feel 
of BoardMaker I. Yet despite the 
overwhelming similarities, the 
two are far from being twins. 
The first clue is the price: 
BoardMaker I costs $95, while 
Easy -PC costs $145 -$50 more 
than BoardMaker I, the up- 
grade version. 

A bigger difference, though, 
is in the way you perform opera- 
tions. Compared to most layout 
programs, Easy -PC's command 
structure is crude, clumsy, and 
hard to use (Fig. 8). For exam- 
ple, to place or edit a part, you 
need to click on a button in the 
upper left corner. That would be 
simple enough -if the button 
were labeled. It isn't, and there 
are no menu illustrations or ta- 
bles in the manual that shows 
what the button does. 

Once the menu is open. you 
are presented with a list of op- 
tions that lets you place and edit 
tracks, pads. parts, and text. To 
place a part, though, you need 
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to know its exact name as listed 
in the Appendix of the User's 
manual. Unlike BoardMaker I, 
there is no library menu -an 
oversight that eventually forced 
us to post the symbol reference 
chart on a nearby wall. Easy - 
PC's PC -board layout library 
comes with 52 symbols 
(BoardMaker I has 99), which 
includes a good assortment of 
connectors, DIPs, SMD, and 
transistor footprints. New sym- 
bols can be created from scratch 
or by editing existing symbols 
using a separate library editor 
program. But you have to quit 
what you're doing, because only 
one Easy -PC program can run 
at a time. Thankfully, the library 
editor is easier to use than the 
program itself, because we had 
to create two devices to build the 
Electronics Now benchmark, 
and there are no resistor or ca- 
pacitor footprints. While the li- 
brary can hold only 100 pat- 
terns, there is no limit to the 
number of libraries you can 
have. There is a catch: All the 
symbols for a layout must come 
from the same library. 

Laying down tracks is fairly 
straightforward, but the fact 
that you can't see the trace until 
you click on the endpoints is a 
real hindrance. Automatic vias 
are supported, and you can 
change layers on the fly. All of 
the menu commands have a 
keyboard equivalent, which 
speeds up the drawing process. 

Printer and file output is 
good, with support for dot -ma- 
trix, LaserJet, and HPGL 
printers and plotters. Besides 
printing individual copper 
layers, Easy -PC prints top and 
bottom silk screens, drilling 
pattern, and solder masks. Also 
included are utilities that gener- 
ate Gerber files, N/C Drill, and 
Photoplotter files, which are 
used by service bureaus to pro- 
duce finished PC boards. 

When choosing between 
Easy -PC and BoardMaker I, you 
have to consider the entire 
package -both schematic draw 
and PC -board layout. For sche- 
matic draw, Easy -PC wins with 
a larger component library and 
the ability to upgrade to Easy - 
PC Pro, a fully- featured sche- 
matic capture and PC -board 

layout program. If PC -board 
layout is a high priority, 
BoardMaker I wins because it 
has a larger symbol library and 
is easier to use. 

Product: CADPAC II PCB II 

Version: 2.54 
Price: $159 
Platform: DOS 

Publisher: R4 Systems Inc. 

CADPAC II's PC -board layout 
program is PCB II, made by Lab - 
center Electronics and dis- 
tributed by R4 Systems Inc., of 
Canada. Its companion sche- 
matic draw program is ISIS Su- 
persketch, which was reviewed 
in the September 1995 issue of 
Electronics Now. When sold to- 
gether, this dynamic duo costs 
$159 -only $10 more than the 
base version of PC -board II. 

PCB II is a DOS -based, entry- 
level program that can be used 
to design double -sided boards 
up to 30- inches square. Once 
learned, the program is very 
easy to use, but the learning 
curve is steeper than most. It's 
not any worse than a high -end 
program like Tango, but its Eu- 
ropean icons and British termi- 
nology take a bit of getting used 
to (Fig. 9). Fortunately, both the 
schematic draw and PC -board 
layout programs have the same 
graphical interface, so you only 
have to learn it once. 

PCB II has almost 300 out- 
lines and footprints stored in 
three library modules. Over 100 
patterns are for general purpose 
use and the remaining 160 or so 
are dedicated for surface 
mounted devices. These two li- 
braries are more or less divided 
in half, with one containing 
SMT foot prints for SMD chips, 
and the other with two -terminal 
components. There's also an 
empty module that can be used 
as a staging area for the assem- 
bly of new libraries. 

The fastest way to lay out a 
printed -circuit board using 
PCB II is to make a list of the 
components needed, then se- 
lect them from the appropriate 
library module, which transfers 
them in a "shopping" list lo- 
cated on the right side of the 
screen. Parts are placed on the 

WHERE TO BUY 

BoardMaker I 

Ohio Automation 
7840 Angel Ridge Rd. 
Athens, OH 45701 
(614) 592 -1810 

CADPAC II 
R4 Systems Inc. 
1100 Gorman St. 
Suite 11B -332 
Newmarket, Ontario, Canada L3Y 7V1 

(905) 898 -0665 

Circuit Layout 
PC Logic 
11 Brook Hollow 
Pittsford, NY 14534 
(716) 248 -9800 

DC 'CAD 
Design Computation 
1771 State Highway 34 
Farmingdale, NJ 07727 
(908) 681-7700 

Easy -PC 
Easy -PC Pro 
BSoft Software, Inc. 
444 Colton Rd. 
Columbus, OH 43207 
(614) 491 -0832 

Easytrax 
Protel Technology, Inc. 
2675 Stevens Creek Blvd. 
Santa Clara, CA 95051 
(408) 243-8143 
ftp: / /protel.com /http /protel /dostools/ 
easytrax.zip 

ET -Route Std 
Advanced Microcomputer Systems, Inc. 
1460 SW 3rd St. 
Pompano Beach, FL 33069 
(8 0) 972 -3733 

PCAD 
M cronics Technology 
7709 Skylake Dr. 
Fort Worth, TX 76179 
(817) 236-5049 

P Boards 
P Boards 
2110 14th Ave. South 
Birmingham, AL 35205 
(800) 473 -7227 

SuperPC -board for Windows 
Mental Automation Inc. 
5415 136th Place S.E. 
Bellevue, WA 98006 
(206) 641 -2141 

TurboCAD 
IMSI 
1938 Fourth St. 
San Rafael, CA 94901 
(415) 454 -7101 

screen by highlighting a symbol 
name from the shopping list 
and clicking on its desired loca- 

continued from page 149 127 

www.americanradiohistory.com

www.americanradiohistory.com


128 

PARTY LINE 
continued from page 32 

bers specify both the desired ex- 
tension and the ring pattern to 
use. So to call Station 1. dial any 
local or long distance number, 
but substitute for the last two 
digits the desired extension 
code (10 -19). Refer to Table 1 for 
the extension number assign- 
ments and Table 2 for the ring 
patterns. 

Note that Extensions 00 and 
70 -99 do not exist. and will al- 
ways result in a busy signal. 
Those values can be used to test 
devices. such as fax machines 
and modems, that detect busy 
conditions. 

You can also dial a station 
using just the two -digit exten- 
sion. Just press the " #" key fol- 
lowed by the two digit extension 
number. For example, " #50" 
will ring Station 5 with Type 1 

ring pattern. The quick -dial 
method is perfect for the inter- 
com application, because fewer 
digits must be dialed. 

Calling all stations 
You can ring all stations si- 

multaneously by dialing " #0" 
from any station. To prevent ex- 
cessive ring current, Stations 
1 -3 and 4-6 ring in an alternat- 
ing pattern. The ring pattern 
follows the industry- standard 
pattern of a two second ring fol- 
lowed by a four -second silence. 

Dial tone silence and recall 
Whenever you take a phone 

off -hook, you immediately re- 
ceive a dial tone. You can tem- 
porarily disable the dial tone by 
dialing " # # ". Hanging up re- 
stores normal dial -tone opera- 
tion. 

Whenever you begin a new 
dial sequence with "" followed 

TABLE 2- EXTENSIONS AND RING PATTERNS 
Extension Ring Pattern Remarks 
10, 14 -19 Normal Station 1, Normal Ring 
11 Long -Long Station 1, Type 1 Ring 
12 Short- Short-Long Station 1, Type 2 Ring 
13 Short-Long -Short Station 1, Type 3 Ring 

60, 64 -69 Normal Station 6, Normal Ring 
61 Long -Long Station 6, Type 1 Ring 
62 Short- Short-Long Station 6, Type 2 Ring 
63 Short- Long -Short Station 6, Type 3 Ring 

by two digits (00 -99). you will 
hear three short beeps followed 
by the dial tone. That tone pat- 
tern is known as Recall Dial 
Tone, and is used by the phone 
company. as well as other phone 
systems. to indicate that special 
features are in effect. Party Line 
uses three recall dial patterns 
( *67, *61. and *60) for Caller -ID 
related features. The remaining 
recall dial patterns are unused. 
Before we discuss the actual 
Caller -ID features. we'll provide 
some background on what Call - 
er-ID is and how it works. 

Caller -ID 
In case you're not familiar 

with Caller -ID (CID). it is a pop- 
ular service provided by the 
phone company that allows 
you- before answering your 
phone -to see the telephone 
number of the person who is 
calling you. CID relies on a spe- 
cial 1200 -Baud FSK (frequency - 
shift keying) audio broadcast 
that occurs between the first 
and second rings on your phone 
line. It is a one -way transmis- 
sion and is sent as a Bell 202 
type signal. (If you're interested 
in the technical details, tech- 
nical specification number TA- 
NWT- 000030 can be obtained 
through BELLCORE Customer 
Services, 60 New England Ave., 
Piscataway, NJ 08854 -4196. 
(908) 699 -5800.) 

TABLE 1- EXTENSION NUMBER ASSIGNMENTS 
Station Extension Range 
1 

2 

3 

4 

5 

6 

None 

10 -19 
20 -29 
30 -39 
40 -49 
50 -59 
60 -69 
09- 01,70 -99 

Remarks 

Not used. always busy 

Until recently, many areas of- 
fered only the single- message 
format, which provides the call- 
er's directory number, the time, 
and the date. A more advanced 
version uses a multiple message 
scheme that also includes the 
name of the caller. Because your 
phone company provides CID as 
a custom service, you must pay 
a small monthly fee to be able to 
receive it. A special box, which 
plugs directly into the telephone 
line, receives and displays the 
transmission. 

CID is widely available in the 
U.S. and some other countries. 
including Canada, Australia. 
and Israel. Unfortunately. not all 
areas in the U.S. support CID. 
and several states have pro- 
hibited it because they view it as 
an invasion of privacy. In addi- 
tion, some foreign countries 
have adopted incompatible for- 
mats. None of those issues af- 
fect Party Line operation. be- 
cause it does not connect to the 
public switched network. In 
other words. you can freely use 
Party Line's CID features. even if 
CID is not available in your area. 
Party Line should function with 
any off- the -shelf CID display, 
some of which are available for 
as little as $25. If you want to 
use the name -delivery mode, be 
sure to obtain a compatible 
unit. (A jumper on the Party 
Line's PC board enables and dis- 
ables name -delivery mode.) 

The phone number that Party 
Line transmits in CID format is 
the same as the phone number 
used to make the call. For exam- 
ple, if you dial 1- 916 -985 -7219. 
Station 1 will ring. and the at- 
tached Caller -ID box will show 
that number, along with the 
date and time and a calling -par- 
ty name. 
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As for the time and date infor- 
mation, Party Line includes a 
software -based clock. We in- 
cluded the time function so that 
you can experiment with your 
Caller -ID products. However, 
the clock is not designed as a 
precision timepiece. It may gain 
or lose a few seconds each day, 
and the date function must be 
manually updated every day. 
(You can set the time and date 
from the keypad of any attached 
phone.) 

Obviously, the Party Line can- 
not display real calling -party 
names. Instead, if your CID dis- 
play functions in the name and 
number delivery mode, you'll 
see one of six stored names, as 
shown in Table 3, depending on 
which station made the call. If 
you dialed using Quick Dial 
mode, the names shown in Ta- 
ble 3 are not used. Instead, Par- 
ty Line transmits a message of 
the form, "STATION X ", where X 
is a number from 1-6 that rep- 
resents the calling station. That 
format is perfect for use in the 
personal- intercom application. 

CID Features 
Party Line supports three 

CID -related features: number 
block, out -of -area, and corrupt 
checksum. Number block al- 
lows the calling party to prevent 
transmission of his or her name 
and number information to the 
receiving station. Activate 
number block by dialing " *67" 
before the local or long- distance 
number. Your CID display will 
then show a message such as 
"Number Blocked" or "Private." 
As with all recall-dial features, 
the *67 code must be repeated 
for each call, and may be can- 
celed by hanging up. 

The second feature simulates 
calling from outside your local 
calling area. When you receive 

TABLE 3- CALLER -ID 
NAMES 

Station Name 

1 YOUR NAME HERE 
2 MOTHER IN LAW 
3 JOHN SMITH JR. 
4 ROSIE PORTER 
5 ACME COMPUTERS 
6 ABBY THOMPSON 

NORMAL 
RING 

TYPE 1 

RING 

TYPE 2 

RING 

TYPE 3 

PING 

2 SEC 6 SEC 

FIG.1- DISTINCTIVE RING TIMING: Regardless of the ring type, the period of the cycle 

is six seconds, the last four of which are quiet. Only the ring formats during the first 
two seconds vary. 

such a call via the public switch- 
ed network, your CID display 
will show "Out -of- Area," 
"Number Unknown," or some- 
thing similar. Activate the out - 
of -area feature by dialing " *61" 
before the target number. 

Party Line's third CID -related 
feature allows you to simulate 
Caller -ID broadcast errors. This 
feature allows hardware and 
software developers to test Call - 
er-ID products under simulated 
noisy line conditions. 

The way it works is that a spe- 
cial checksum value is sent with 
each CID message to help check 
for errors. Since an incorrect 
checksum indicates that the de- 
livered message is defective, we 
can simulate transmission er- 
rors simply by deliberately alter- 
ing the checksum value. To use 
the corrupt checksum feature, 
dial " *60" before your local or 
long distance number. Your CID 
display box will show an error 
message or remain blank. 

Distinctive ringing 
North American readers are 

familiar with the standard two - 
on four -off ring pattern. (Other 
countries use other patterns for 
their standard ring.) In the past 
few years, phone companies 
have started offering new ser- 
vices that depend on different 
ring patterns. With Party Line 
you can use and test equipment 
that responds to distinctive 
ring patterns. 

Not all phone companies call 
it distinctive ringing. We've 
seen terms such as Custom 
Ringing, IdentaRing, Ring - 
Master, Multi -Ring, RingMate, 

SmartRing, Ident -a -Call, Per- 
sonalized Ring, and others. 

Whatever you call it, Dis- 
tinctive Ringing (DR) allows one 
physical phone line to respond 
to two or more different tele- 
phone numbers. The catch is 
that only one number can be ac- 
tive at a time. Nonetheless, DR 
can be useful for small busi- 
nesses that want to publish dif- 
ferent numbers for voice, fax, 
and modem, or for households 
in which teenagers or other 
family members want separate 
numbers. The cost of adding 
DR should be less than adding 
additional physical lines. With 
DR active on a line, each dialed 
number produces a different 
ringing pattern. 

The full ring cycle length is 
still six seconds, and the four - 
second silence remains the 
same. Only what happens dur- 
ing the two -second ring time 
varies. As shown in Fig. 1, there 
are three distinctive ring pat- 
terns: 

Type 1: Long -Long 
Type 2: Short -Short -Long 
Type 3: Short -Long -Short 
Some recent telephone prod- 

ucts perform different actions 
depending on the ring type re- 
ceived. For example, some fax 
machines automatically use the 
feature to switch between voice 
and fax modes. As described 
earlier, Party Line's DR feature 
is controlled by the second digit 
of the two -digit extension 
number. See Table 2. 

How it works 
Figure 2 shows a block di- 
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WAVEFORM GENERATORS 
continued from page 38 

when RT has a value of 82 kilo - 
hms, as shown. 

Sinewave distortion 
The circuit in Fig, 5 will gen- 

erate nonsymmetrical wave- 
forms if the values of RA and RB 
differ. To obtain the purest sine - 
waves, the circuit must be set to 
provide waveform symmetry. 
Figure 6 is a modification of Fig. 
5 showing how fixed trimming 
resistor RT is replaced by a trim- 
mer potentiometer so that the 
sinewaves can be adjusted for 
minimum distortion. 

This distortion of this circuit 
can be as low as 0.8% when it is 
set to produce fixed frequencies 
less than 10 kHz. Distortion can 
be further reduced by modifying 
the Fig. 6 circuit as shown in 
Fig. 7. In this circuit, all three 
trimmer potentiometers, R3, 
R4, and R8, can be trimmed to 
obtain optimum performance. 

The ICL8038 rarely produces 
perfectly symmetrical wave- 
forms if organized for variable 
frequency output applications. 
Distortion can be 2 % or more. It 
should also be pointed out that 
the IC tends to run warm. It 
draws a quiescent current of 
about 12 milliamperes at 20 
volts. 

CURRENT 
SOURCE O 

N0.1 

CURRENT 
SOURCE 

NO.2 

!I 
V A, 
O 

10 

I21 

BUFFER 

COMPARATOR 
NO.1 

COMPARATOR 
NO.2 

FLIP -FLOP 

BUFFER 

p +V 

11 
O-V OR GND 

SINE 
CONVERTER 

dIG. 3 -A FUNCTIONAL DIAGRAM for the Harris ICL8038 waveform generator. 
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13 

12 
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8 

FIG. 4 -PIN CONFIGURATION for the 
130 Harris ICL8038 waveform generator. 

Dual power supplies 
The circuits shown in Figs. 5, 

6, and 7 are all powered by 
positive or single -ended power 
supplies. The three output 
waveforms all swing about (or 
are centered on) the value equal 
to half the supply voltage. How- 
ever, the circuits can all be 
powered by dual (positive and 
negative) power supplies. In 
those cases, the output wave- 
forms will be centered on the 
ground bus of the dual supply. 

Remember that regardless of 
the form of the power supply, Fm 
SWEEP INPUT pin 8 is susceptible 
to unwanted signal noise and 
hum. The pin should be de- 
coupled with a 0.1 µF capacitor 

+V 

ICL8038 

10 1 

Cl 
OUTPUT 

AT WAVEFORMS 
82K 

(TRIM) 

FIG. 5- FIXED -FREQUENCY triangle 
Sine squarewave generator. 

RS 

1K 
(SYMMETRY) 

+V 

I t 

I 

I 

I I I 

I , 

I , 

OUTPUT 
WAVEFORMS 

FIG. 6- MODIFIED FIXED -FREQUENCY 
triangle /sine /squarewave generator. 

between pin 8 and the +v pin 6. 
The operating frequency of 

the ICL8038 is directly related 
to the DC voltage applied be- 
tween pins 6 and 8. As a result, 
frequency can be varied or 
swept by changing this voltage. 
The frequency can also be mod- 
ulated by feeding a signal to pin 
8. The circuit in Fig. 8, which 
includes an ICL8083, will func- 
tion as a manually -controlled, 
variable -frequency waveform 
generator. Pin 8 is connected to 
the wiper of potentiometer R1 so 
that the voltage can be varied 
from two- thirds of the supply 
voltage to its maximum value. 

The lowest frequency is ob- 
tained when the voltage at pin 8 
equals the supply voltage, and 
the highest frequency is ob- 
tained when the potentiometer 
wiper is set at two- thirds of the 
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R1 

10K 

R3 
100K 
TRIM 

FIG. 7- SQUAREWAVE GENERATOR modified to minimize sinewave distortion. 

+V 

, 

I I I 

I 

I I 

-V OR GND (SEE TEXT) 

FIG. 8 -WIDE- RANGE, VARIABLE -FREQUENCY waveform generator. 

Table 1- Switch Position vs. 
Frequency 

Switch 1 Frequency range 
Channel (Nominal) 

1 10 Hzto100Hz 
2 100 Hz to 1 kHz 
3 1 kHz to 10 kHz 
4 10 kHz to 100 kHz 

supply voltage plus 2 volts. This 
circuit can be varied in frequen- 
cy over a range of about one 
thousand to one. 

To obtain this range, the 
highest control voltage on pin 8 
must exceed that on pin 6 by a 
few hundred millivolts. This is 
achieved by reducing the volt- 
age on pin 6 to about 600 milli- 
volts below the supply voltage 
with the forward drop of diode 
D1. However, for optimum fre- 
quency stability, both of the cir- 
cuit's supply voltages must be 
regulated. 

Figure 9 is a wideband (10 Hz 

to 100 kHz) sine /triangle/ 
squarewave generator formed 
by combining the circuits in 
Figs. 7 and 8 and adding an op- 
erational- amplifier buffer. To set 
up this circuit, set potentiome- 
ter R4 to its midrange and 
switch Si to range 2. Then trim 
potentiometers R1 and R3 so 
that the generator can cover the 
100 -Hz to 10 -kHz frequency 
range by adjusting potentiome- 
ter R2. 

Next. set potentiometer R2 to 
give a 1 -kHz output. and trim 
R4 to give a symmetrical 
squarewave output. Measure 
the frequency range. and then 
reset 1 kHz and trim potentio- 
meters R9 and R12 for mini- 
mum sinewave distortion. Table 
1 gives the frequency ranges 
that can be obtained from each 
of the four channel positions of 
switch Si. 

Exar XR -2206 
The XR -2206 is an integrated 

circuit function generator capa- 
ble of producing stable and 
accurate sine, square, ramp 
and pulse waveforms. The out- 
put waveforms can be both am- 
plitude and frequency modu- 
lated by an external voltage. 
They can also be frequency -shift 

R1 

1K 
NOTE 1 

R2 
4.7K 

NOTE 2 

R3 
27K 

NOTE 3 

+12V (REGULATED 

0.1 

-MIN 

-4 

-MAX 

R4 
1 K 
R5 

# 4.7K 

5 

D1 
1N4148= 

R6 
4.7K 

4 

IC1 

ICL8038 

R7 
1. 10K 

3 

C6 
270µF 

R8 
22K it 

Ws* o 
OwD 

10 

1 

O. O 

Cl S1 

0.47 2Q 
c2 1 

0.047 T 

11 

C4 
470pF 

C3 
0.0047 

12 

-12V (REGULATED) 

NOTES: 
1. SET FOR MINIMUM FREQUENCY 
2. FREQUENCY ADJUST 
3. SET FOR MAXIMUM FREQUENCY 

ti 
110 R13 
10K 10K 

(OUTPUT 
LEVEL) 

R12 
100K 1-4° C7 

270µF 

4 
IC2 

LF356 

o o, 

OUTPUT 

FIG. 9- WIDE -RANGE, VARIABLE -FREQUENCY waveform generator with a dual 
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key (FSK) modulated. The IC's 
operating frequency can be se- 
lected externally over a range of 
0.01 Hz to more than 1 MHz. 

Figure 10 is a functional di- 
agram of the XR -2206 corn - 
bined with its pinout arrange- 
ment diagram. The device 
includes four functional blocks: 
a voltage -controlled oscillator 
(VCO). an analog multiplier and 
sine shaper, and a set of current 
switches. It can be powered by 
either a singlé or dual power 
supply. 

The VCO produces an output 
frequency that is proportional 
to an input current. That cur- 
rent flows in a resistor from the 
timing terminal to ground. The 
current switches route current 
from one of the timing pins to 
the VCO controlled by a fre- wave generator. 
quency -shift keying (FSK) input 
pin to produce an output fre- 
quency. With two timing pins, 
two discrete output frequencies 
can be independently produced 
for FSK generation applica- 
tions. 

Figure 11 is a function gener- 
circuit that 

XR -2206 powered by a single 
power supply. Its operating fre- 
quency is inversely proportional 
to the values of Cl and the com- 
bined resistance of resistor R1 
and potentiometer R7 in series. 
Frequency can be varied from 10 
Hz to 100 kHz in four decade 
ranges with the capacitor val- 
ues given in Table 2. The ampli- 
tude of the sine /triangle output 
can be varied with output -level 
potentiometer R8, but it can 
have its maximum value preset 
by level -control potentiometer 
R6. The sinewave distortion of 
this circuit is typically less than 
2.5 %. 

Figure 12 is a modified ver- 
sion of the Fig. 11 circuit that 
operates from a dual power sup- 
ply. It is designed to reduce sine - 
wave distortion to about 0.5 % 
by the adjustment of symmetry 
potentiometer R3 and distor- 
tion- control potentiometer R5. 
These two controls must be ad- 
justed in unison after the cir- 
cuit is built, but they need not 
be adjusted again. The max- 
imum output level of these cir- give a maximum output of less 
cuits can be preset by potenti- than 2 volts RMS to prevent ex- 

136 ometer Rl. It should be set to cessive distortion. Table 2 lists 
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FIG. 10- FUNCTIONAL BLOCK DIAGRAM for the Exar XR -2206 sine triangle square- 
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FIG. 11 -SINE TRIANGLE,SQUAREWAVE generator based on the XR -2206. 

Table 2- Capacitor Values vs. 
Frequency 

Capacitor Cl 

1 NF 
0.1 pF 

0.01 pF 
0.001 pF 

Frequency range 
(Nominal) 

10 Hz to 100 Hz 
100 Hz to 1 kHz 
1 kHz to 10 kHz 

10 kHz to 100 kHz 

the frequency range of this cir- 
cuit for each value of capacitor 
Cl, as in Fig. 11. 

LC oscillators 
The last article in this series 

discussed the Wien -bridge and 
twin -T oscillators. Both in- 
cluded resistive -capacitive (RC) 
tuning networks whose output 
was limited to several hundred 
kHz. By contrast, oscillators 
that include inductive- capaci- 
tive (LC) tuning circuits can 
generate signals from tens of 
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FIG. 12- SINE'TRIANGLE'SQUAREWAVE generator based on the XR -2206 with a dual 
power supply. 

kHz to hundreds of MHz. 
A transistorized LC oscillator 

includes a transistor amplifier 
and a frequency -selective LC 
network that provides feedback 
in accordance with the Bark - 
hausen criteria. Inductive -ca- 
pacitive networks have inher- 
ently high Q or frequency 
selectivity. Oscillators in this 
class produce reasonably pure 
sinewaves, even if the os- 
cillator's loop gain is far greater 
than unity. 

Among the many LC tran- 
sistor oscillators are the tuned - 
collector, Hartley, Colpitts, 
Clapp, and Reinartz oscillators. 
Figure 13 is a schematic for a 
tuned -collector oscillator. In 
this schematic, the base bias for 
transistor amplifier Q1 is pro- 
vided by resistors R1 and R2, 
and resistor R3 that is de- 
coupled by capacitor C2. 

The tuned -collector circuit is 
formed by L1 -C1, and the collec- 
tor -to -base feedback is provided 
by coil L2 of transformer T1, 
which is inductively coupled to 
coil L1. By selecting the phase of 
this feedback signal, the circuit 
can give zero -loop phase shift at 
the tuned frequency. Con- 

FIG. 13- TUNED -COLLECTOR induc- 
tive- capacitive oscillator. 

sequently, if loop gain (deter- 
mined by the turns ratio of T1) 
is greater than unity, the circuit 
will oscillate. 

The phase relationship be- 
tween the energizing current 
and induced voltage of all LC os- 
cillators varies between - 90° 
and + 90 °. It is zero at the center 
frequency (f) determined byf = 
1 /27tfLC. The overall phase shift 
of the circuit in Fig. 13 is zero, 

and the circuit oscillates at this 
center frequency. 

If a tuned -collector oscillator 
has the component values given 
in Fig. 13, its center frequency 
can be varied from 1 MHz to 2 
MHz by variable capacitor Cl. 
However, the circuit can easily 
be modified to operate at fre- 
quencies ranging from tens of 
Hz (with a laminated- iron -core 
transformer) up to hundreds of 
MHz. 

Hartley, Colpitts, and Clapp 
The best -known LC os- 

cillators are the Hartley and Col - 
pitts oscillators, widely used in 
radio -frequency applications. 
The Hartley oscillator, as shown 
in Fig, 14, is a variation of the 
tuned -collector oscillator 
shown in Fig. 13. Its frequency - 
determining resonant tank con- 
tains a tapped coil. The collector 
and base are at the opposite 
ends of the tuned circuit to pro- 
vide a 180° phase shift. Feed- 
back occurs through mutual 
inductance between the two 
parts of the coil. 

In Fig 14. the collector load 
coil L1 is tapped at a point 20 % 

along its overall length, and that 
tap is connected to the os- 
cillator's positive power supply. 
Inductor L1 acts as an auto - 
transformer, so the signal volt- 
age that appears at the top of L1 
is 180° out -of -phase with the 
signal voltage at its lower (col- 
lector Q1) end. The phase of the 

+9V 

20% 

80% 

FIG. 14- HARTLEY TUNED -COIL induc- 
tive- capacitive oscillator. 137 

www.americanradiohistory.com

www.americanradiohistory.com


FIG. 15- COLPITTS TUNED- CAPACI- 
TOR oscillator. 
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FIG. 16 -CLAPP (MODIFIED COLPITTS) 
LC oscillator. 

FIG. 17- REINARTZ LC oscillator. 

signal voltage at the top of the 
coil is coupled to the base of Q1 
through capacitor C2. The os- 
cillator oscillates at a center fre- 
quency set by the values of L 
and C. 

Figure 15 is a schematic for a 
Colpitts oscillator. It has a fre- 
quency- determining resonant 
tank circuit that includes a ca- 

138 pacitive voltage divider. A frac- 
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FIG. 18-BEAT-FREQUENCY OSCILLATOR with a silicon diode as the voltage -variable 
tuning capacitor. 

tion of the current flowing in 
the tank circuit is re- 
generatively fed back to Q1's 
base through a coupling capaci- 
tor. With the component values 
shown in Fig. 15, the Colpitts 
oscillator will oscillate at about 
37 kHz. 

In Fig. 15, capacitor Cl is in 
parallel with transistor Q1's in- 
put capacitance. As a result, 
changes in Q1's capacitance due 
to ambient temperature 
changes or power supply fluc- 
tuations can cause a shift in the 
oscillator's frequency. This un- 
desirable effect can be mini- 
mized and the oscillator's fre- 
quency can be stabilized by 
selecting capacitors Cl and C2 
with values that are large with 
respect to transistor Q1's inter- 
nal capacitance. 

Figure 16 is a schematic for a 
Clapp oscillator, a modification 
of the Colpitts oscillator. Its res- 
onant circuit contains a small - 
value capacitor added in series 
with the resonant tank coil. The 
values of that capacitor and the 
tank coil determine the os- 
cillator's frequency. This modi- 
fication minimizes the effects of 
amplifier capacitance on the 
output frequency. 

In this circuit, capacitor C3 is 

in series with L1, and its value is 
small with respect to the values 
of capacitors C1 and C2. Con- 
sequently, the circuit's resonant 
frequency is determined prin- 
cipally by the L1 and C3 values, 
and it is not disturbed by varia- 
tions in the capacitance of tran- 
sistor Ql. A Clapp oscillator 
circuit with the component val- 
ues shown in Fig. 16 will oscil- 
late at about 80 kHz. 

Reinartz and cap tuning 
Figure 17 is the schematic for 

a Reinartz oscillator. Re- 
generative feedback occurs be- 
tween the collector and emitter 
of a common -base amplifier 
transistor Ql. Its frequency is 
determined by the values of the 
LC resonant tank circuit, which 
is inductively coupled to the col- 
lector and emitter coils. 

The Reinartz oscillator oscil- 
lates at a frequency set by the 
turns ratio of the primary and 
secondary coils of transformer 
T1. Figure 17 shows typical 
transformer turns ratios for os- 
cillation at several hundred 
kHz. Reinartz oscillators can 
generate sinewave frequencies 
up to the UHF region. 

Figure 18 is a schematic 
continued from page 149 
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BUY A NEW COMPUTER 

continued from page 28 

Operating systems 
It's been said that hardware is 

the computer's brain, while the 
operating system is the mind - 
that is, this complex program 
gives a computer its basic ca- 
pacity to accept commands and 
to "learn." (See Table 2.) 

The basic operating system of 
PCs is MS -DOS: a 16 -bit operat- 
ing system developed by Bill 
Gates, founder of Microsoft, un- 
der contract to IBM. To make 
the computer do what you want 
under DOS, you have to type in 
arcane commands in a precise 
format (neatness counts!). Mis- 
type one character in a long 
command line, and at best you'll 
have to retype the whole com- 
mand- assuming that your 
DOS typo hasn't flung you 
somewhere you don't want to 
be. 

Many users struggling with 
DOS have wondered whether 
Bill Gates deliberately created 
such an "unfriendly" system so 
that he could turn around and 
sell the world his more friendly 
overlay, Microsoft Windows. Re- 
quiring mouse clicks on graph- 
ic icons or word -fields instead of 
immaculate magic incanta- 
tions, its operations resemble 
those of the Macintosh. Win- 
dows also gives PCs the capacity 
to run several applications or 
work on several files simulta- 
neously (multitasking) by seg- 
menting the screen area. Win- 
dows also includes numerous 
utilities and even some full ap- 
plications. However, Windows 
requires a fast processor and 
considerable RAM (preferably a 
486 on up, with at least 8 mega- 
bytes of RAM) to juggle these 
bells and whistles. Nonetheless, 
Windows has more new and up- 
dated applications written for it 
than any other operating sys- 
tem, making it the vehicle of 
choice. 

About two years ago, Micro- 
soft released Windows NT, a 32- 
bit stand -alone operating sys- 
tem that dispenses with DOS 
but in most other respects looks 
and behaves like regular Win- 
dows. The long -delayed Win- 

GLOSSARY OF SELECTED 
COMPUTER TERMS 

10Base2- Ethernet local area network 
using thin coaxial cable wiring. Also 
called cheapernet and thinnet. 
10BaseT- Ethernet local area network 
using twisted -pair wiring. 
Adapter card -A peripheral, such as a 

modem, built on a printed circuit board 
that plugs into an empty expansion slot 
on the motherboard. 
AGRAS -An antiglare, antireflection, 
antistatic screen treatment that reduces 
glare and reflections from ambient and 
overhead lighting. 
Alpha -A processor from DEC with 
clock speeds up to 275 MHz. 

ANSI -American National Standards 
Institute. A committee that has de- 
veloped standards in many fields, in- 

cluding ASCII, terminal emulation, and 
SQL format. 
ARAG -An antireflection, antiglare 
screen treatment that reduces glare and 
reflections from ambient and overhead 
lighting. 
ARAS -An antireflection, antistatic 
screen treatment that reduces glare and 
reflections from ambient and overhead 
lighting. 
ASCII -American Standard Code for 
Information Interchange. The interna- 

I00:- y+ 
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FIG 1- Microsoft's long- awaited Windows 95 was released in late 1995. It includes a 

redesign of Windows' graphics, and has true "Plug and Play" (called PnP) capabilities. 

dows 95, released in August, is 
a full -bore, 32 -bit DOS -free op- 
erating system that is replacing 
Windows in many new off -the- 
shelf computers. It includes a 
redesign of Windows' graphics, 
and has a host of built -in major 
applications and utilities (see 
Fig. 1). Applications written 
specifically for the 32 -bit Win- 
dows NT and Windows 95 oper- 
ating systems are plentiful, 
unlike the long- awaited applica- 
tions promised for OS /2 WARP 

OS /2 WARP (or simply Warp), 
much advertised of late, isn't an 
interstellar drive, but merely 
IBM's latest foray into the 32 -bit 
operating systems race. It's an 
update of OS /2, IBM's previous 
Windows' rival. Whatever its 
name, it's an umbrella package 

that subsumes three operating 
systems (DOS, Windows and 
OS /2), but in looks and func- 
tioning resembles both Win- 
dows and Windows 95. Unfor- 
tunately, it only operates at 
"warp speed" with programs de- 
signed specifically for it, which 
remain few and far between. 
However, it's expected that Ap- 
ple may finally waft into Warp, 
facilitating software sharing be- 
tween Macs and "warped" PCs. 

Parallel processing 
Making their desktop PC de- 

but, after serving for many 
years in the mainframe world, 
are symmetrical multiprocessor 
(SMP) systems, which sport 
dual processors -two CPUs in 
parallel. In an SMP system run- 139 
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tional standard for turning alphanumeric 
characters and symbols into binary 
code. 
ASP -Advanced Sound Processor. A 
sound technology introduced by Cre- 
ative Labs (makers of Sound Blaster) 
which produces audio quality between 
that of synthesized voices and waveta- 
bles. 
ASPI- Advanced SCSI Programming 
Interface. Developed by Adaptec to im- 
prove compatibility among SCSI de- 
vices. 
associative cache- A cache scheme 
that saves data to relative memory ad- 
dresses, as opposed to absolute ad- 

dressing. Generally faster than direct - 
mapped cache. 
AUI- Ethernet local area network using 
15 -pin D -shell connectors. Also called 
Thick Ethernet. 
AVI -Audio video interleaved. Micro- 
soft's standard file format for mixed dig- 
ital video and audio. 
BIOS -Basic input /output system. A 
small quantity of code used for control- 
ling fundamental computer operations. 
bps -Bits per second. 
bus -A collection of multiple conduc- 
tors that act as data paths in a computer 
along which information is transferred. 
bus mastering -A method by which an 

expansion card transfers data to an- 
other expansion card or other peripheral 
via the expansion bus without involving 
the CPU. 
cache -Any device, usually RAM, used 
to temporarily store data for immediate 
use, to provide faster access. 
CAD -Computer -aided design. 
CD -ROM- Compact disc, read -only 
memory. An optical disc that can store 
up to 680MB of data. 
CD- Writer -A drive that lets you create 
your own CD -ROM discs. 
Cheapernet- Ethernet local area net- 
work using coax cable wiring. Also 
called 10Base2 and thinnet. 

ning a 32 -bit operating system 
like Windows NT or OS /2, multi- 
ple operations can run virtually 
simultaneously -like the big 
boys, such as Cray supercom- 
puters. Basically, the two pro- 
cessors divide the work load 
between them and actually pro- 
cess different parts of the code 
simultaneously. 

Like all faster -than -light set- 
ups, it takes special SMP soft- 
ware that knows exactly when 
and where to split the instruc- 
tions. In other words, don't ex- 
pect Excel to run any faster with 
two CPUs than it does on one. 
And while most of the ads are 
for dual Pentium processors, 
SMP isn't limited to Pentium 
combinations. (See Fig 2.) For 
example, a Pentium can be 
paired with a 486 processor, 
given the right software. 

Memory and performance 
While the CPU's speed and 

type generally establishes the 
PC's power, other factors such 
as memory type and size influ- 
ence how effectively that power 
is used. There are two kinds of 
memory: cache memory and 
main memory. 

Cache memory. Cache mem- 
ory is a small, speedy chunk of 
RAM that holds the latest data 
the CPU has used (e.g., the work 
you're currently doing with an 
application), allowing immedi- 
ate access to the data. Without 
cache, your system would have 
to consult the slowpoke disk 
drive constantly. There are two 
types of cache memory: primary 
cache and secondary cache. The 

140 primary cache is located inside 

FIG. 2- Symmetric MicroProcessors (SMP) allows two processors to run separate 
codes at the same time, in parallel. Parallel processing is available as an option in 
select 486 and Pentium systems. If you wish to upgrade your present 486 system to 
SMP, Evergreen offers an eloquent solution called the Rev To SMP. It lets you mix and 
match any combination of 486 processors and /or Pentiums, and has provisions for 
256K of secondary cache. 

the CPU itself. As pointed out 
earlier (see Table 1), all CPUs of 
486 power and better have a 
built -in cache of 8K to 32K, de- 
pending on the processor. Still, 
this isn't enough cache for 
some large applications, so the 
processors have provisions for 
what's called secondary cache. 
The secondary cache is located 
on the motherboard, and 
ranges in size from 64K to 1 

megabyte. As a rule, the larger 
the secondary cache, the faster 
the PC -but not always. It de- 
pends on the applications that 
it is running, so cache size per 
se isn't a good yardstick. Some 
secondary caches can be ex- 
panded, some can't. It's wise to 
ask about cache upgradability 

before you buy in case, next 
year, you discover that expand- 
ing your 128K secondary cache 
to 512K would greatly improve 
the performance of your spiffy 
new CAD program. 

You might see an advertise- 
ment that says the secondary 
cache is write -back or asso- 
ciative. Write -back cache holds 
off writing to the hard disk until 
there's a lull in CPU activity. 
Write- through cache, on the 
other hand, interrupts the CPU 
to update the hard disk. While 
write -back is faster than write - 
through, it's not as safe -data 
can disappear if the power fails 
or your romping Rottweiler 
knocks the power cord out of 
the wall. Associative cache de- 
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direct -mapped cache -A cache 
scheme that saves data to absolute 
memory addresses for later use. 
DMA -Direct memory access. A meth- 
od where a peripheral or other devices 
access system memory directly without 
involving the CPU. 
docking station -A desktop platform 
which has connectors and a power sup- 
ply for a portable computer so that the 
portable can connect with a CRT 
monitor, printer, and other peripherals. 
Essentially, it turns a portable computer 
into a desktop computer. 
double speed- Denotes a CD -ROM 
drive that has a data transfer speed of 

eliminates the need for a moth- 
erboard cache. Yes, it's a lot fast- 
er than motherboard cache 
memory, but fixed in size. Bot- 
tom line: Before you buy, find 
out what the cache type is and 
where it's located. 

Main memory. Main memory 
is usually composed of single in- 
line memory modules or SIMMs 
plugged into the motherboard. 

VESA LOCAL 
BUS SLOTS 

it 
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BANK 3 BANK 0 
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FIG. 3 -The typical motherboard has many slots and sockets, starting with ISA /EISA 
and local bus expansion slots. The slots to the right are for SIMMs RAM, and there are 
sockets (lower left) for optional secondary cache memory. Many motherboards have a 

CPU OverDrive socket for upgrading the system. 

about 300 kilobytes per second. Triple - 
speed CD -ROMs run at 450 kilobytes 
per second, and quad -speed drives run 
at 600 kilobytes per second. 
DTR- Data -transfer rate. A measure- 
ment of data throughput. Can be mea- 
sured in MHz or bits per second (bps). 
DTV- Desktop video. Any form of multi- 
media video that runs on a desktop 
computer. 
DVI- Digital Video Interactive. Intel's 
standard file format for digital video; re- 
quires special hardware. 
DX2 -Any Intel CPU that runs internally 
at twice the speed of the motherboard 
and local bus slot. 

As time passes, and new ap- 
plications or multimedia pack- 
ages demand more and more 
RAM, you'll probably want to ex- 
pand the size of your main 
memory. Fortunately, except for 
the price, that's no big deal - 
most systems have plenty of 
room for more SIMMs. 

The upgrade price varies. 
SIMMs come in two versions: 
30 -pin and 72 -pin. The 72 -pin 
variety is more expensive, but is 
often easier on the wallet be- 
cause most motherboards that 
use them allow you to keep 
using your old SIMMs alongside 
the new ones, instead of having 
to replace them all as you gener- 
ally have to do with the 30 -pin 
variety. 

The 72 -pin SIMMs are avail- 
able in two flavors: parity and 
non -parity. Although parity 
SIMMs are slightly more expen- 
sive, they are recommended be- 
cause they provide some as- 
surance on the integrity of your 
data. It is also important to re- 
member that not all mother- 
boards can support the use of 
non -parity SIMMs. 

Expansion slots 
Expansion slots are used to 

plug peripherals into the moth- 
erboard (see Fig. 3). Confusion 
can begin with the phrase local 
bus. In fact, local bus is a bit of a 
misnomer: local buses are more 
like expresses, because they run 
at the same speed as the moth- 
erboard when they move data 
between the CPU and a pe- 
ripheral (e.g., a video control- 
ler). For example, the local bus 
of a 486SX -25 runs at 25 MHz 141 
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DX4 -Any Intel CPU that runs internally 
at three times the speed of the mother- 
board and local bus slot. 
EISA- Extended industry- standard ar- 
chitecture. An aging 32 -bit motherboard 
slot that's backward compatible with ISA 
(see ISA). 
emulation mode -A software interface 
used by Alpha and other CPUs that in- 
terprets Windows and DOS instructions 
and converts them into the processor's 
native language. 
Energy Star -A set of guidelines de- 
veloped by the Environmental Protec- 
tion Agency (EPA) to reduce power 
consumption in computer devices. 

and the local bus of a 
486DX2 -66 runs at 33 MHz. In 
contrast, most standard buses 
(ISA or EISA) run at a leisurely 8 
MHz (see Table 3). Obviously, 
faster is better -but only if you 
really need the speed. For exam- 
ple, you gain nothing by plug- 
ging a 9600 -bps modem card 
into a local bus slot, but if you 
plug a Windows accelerator vid- 
eo card into the same slot your 
graphics will gallop. 

EISA /ISA. The original PC 
slot was an 8 -bit ISA connector 
designed for the 8088 -based 
IBM PC. In 1984, the ISA slot 
was upgraded to 16 bits for use 
in the IBM PC AT. 'Ibday's ISA 
slot is both 8- and 16 -bit com- 
patible, and is supported by the 
majority of board peripherals 
on the market. 

The higher -priced EISA slot is 
an enhanced version of ISA 
that's mainly used in network 
servers. The best version has a 
32 -bit interface, and does bus 
mastering (a technique that lets 
two peripherals talk to each 
other without involving the 
CPU). Unfortunately, EISA has 
never received much support. 
Although ISA cards will run in 
EISA slots, they don't get any 
faster -so to increase your 
speed, you have to spend the 
cash to replace your current ISA 
peripherals with EISA equiv- 
alents. This isn't smart even if 
you can afford it: Even when 
you use EISA peripherals, the 
speed increase is noticeable 
only with a system that does a 
lot of I/O (input/output), such as 
a network file server. 

142 VL -Bus and PCI. Both the 

enhanced IDE -A recent upgrade of 
the popular IDE standard that runs at 
16.7 MB per second and supports drives 
as large as 8.2GB. 
enhanced parallel port -A parallel 
port capable of sending and receiving 
data at speeds approaching 1MB per 
second (compared to 80KB per second 
for a standard parallel port). 
Ethernet -The most popular local area 
network (LAN) data transfer protocol. 
The most common versions are thinnet 
(10Base2), which uses coaxial cable, 
and 10BaseT, which uses twisted -pair 
telephone wire. 
expansion slot -Any slot on the moth- 
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TABLE 3 -BUS COMPARISONS 
Typical Bus 

Expansion Slot Data Bits Speed 
ISA 8/16 8 MHz 20 M 
EISA 32 8 MHz 33 Mb 
VL -Bus 32 33 MHz 120 Mby 
PCI Local Bus 32/64 66 MHz 150 Mbyt 

VL -Bus (sometimes called VLB 
or VESA Local Bus) and PCI are 
local bus slots. Of the two, the 
newer PCI bus has become 
much more popular. A few sys- 
tems claim to support both VL- 
Bus and PCI but there are ap- 
parently problems when the two 
technologies are mixed. The 
combination should be avoided 
unless you're deeply attached to 
your obsolescing VL -Bus expan- 
sion cards. 

Although some advertise- 
ments make it sound as if these 
are 64 -bit buses, both VL and 
PCI are still just 32 -bit slots. 
Some Pentium machines do in- 
clude 64 -bit slots, but many 
vendors still plug the older and 
cheaper 32 -bit cards into them 
unless the buyer insists on 64- 
bit models (usually a video 
board). With 32 -bit cards, you 
get 32 -bit performance despite 
the 64 -bit architecture. 

Device interfaces 
Instead of connecting to the 

system via a motherboard slot, 
such important devices as your 
hard disk and CD -ROM inter- 
face through an IDE or SCSI 
bus. 

SCSI. Installing a SCSI inter- 
face is no treat, but the end re- 
sult (when you finally get it 

working) can be worth the t 
ment. SCSI offers the adva 
tage of handling up to seven 
devices -hard disks, CD ROMs, 
tape backups, and more -al- 
though it's not necessarily easy 
to make all these devices work 
harmoniously together. Con- 
trollers can be cascaded for a 
total of 28 devices (see RAID). 
SCSI interfaces come in three 
different versions, SCSI -1, 
SCSI -2, and SCSI -3. 

SCSI -1 has an 8 -bit bus run- 
ning none -too -fast at 5 MHz, 
providing a top data transfer 
rate (DTR) of 5 megabytes per 
second. The popular SCSI -2 is 
similar to SCSI -1 except for a 
faster clock rate and /or wider 
bus. Adding to the confusion, 
it's divided into fast SCSI -2 and 
fast /wide SCSI -2. Fast SCSI -2 
has a 10 -MHz clock running on 
an 8 -bit bus for a DTR of 10 
megabytes per second. With 
fast /wide SCSI -2, the clock is 
still 10 MHz, but the bus is 16 
bits wide which provides 20 
megabytes per second DTR. Es- 
pecially if you're heading for 
multimedia, the 16 -bit SCSI 
card and SCSI -2 drives are gen- 
erally considered to be worth 
the extra cost and hassle be- 
cause they give faster perfor- 
mance and better compatibility. 
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to accelerate certain mathematical op- 
erations- generally those associated 
with spreadsheet and CAD applications. 
IDE- Integrated drive electronics. The 
most popular type of hard -disk drive 
(see text for enhanced IDE). 
Internet -A worldwide network of com- 
puter networks. 
ISA- Industry- standard architecture. 
The most popular motherboard expan- 
sion slot. It typically runs at 8 MHz, 

which is a lot slower than a local bus slot. 

kB /s- Kilobytes per second. 
LAN -Local area network. Any inter- 
office, computer -to- computer connec- 
tion that lets users share files and data. 

LCD -Liquid- crystal display. The dis- 
play media used for portable comput- 
ers. It comes in three versions: passive, 
active, and dual -scan. (See text for de- 
tails.) 
LIS- Lithium -ion storage. The newest 
technology of batteries used in portable 
computers. Has a longer life and higher 
power -to- weight ratio than Ni -Cd or 
NiMH batteries. 
local bus -Any motherboard slot that 
runs at the interface speed of the CPU. 
For a 486DX2 -66 system, the local bus 
speed is 33 MHz. 
memory cache -Fast RAM used to 
store frequently -used instructions or 

data. There are two types: primary 
cache, which is built into the CPU, and 
secondary cache installed on the moth- 
erboard. 
MIDI -musical- instrument digital inter- 

face. A standard created by musical in- 

strument manufacturers for the digitiz- 
ing of music. 
MO-magneto-optical. Any disk drive, 
including floptical, that uses a laser to 

write and to read a magnetic disk. Popu- 
lar sizes are 31/2 and 51/4 inches. 
MPC- Multimedia PC. A specification 
that suggests the minimum hardware re- 

quirements for multimedia. (See Table 

6.) 

However, a special 68 -pin ca- 
ble is required for fast /wide. 
And while SCSI -2 is backward 
compatible with SCSI -1, you 
must have a fast/wide hard disk 
to run at top speed. A third ver- 
sion of SCSI is SCSI -3, which is 
not the same as fast /wide 
SCSI -2, and not popularly sup- 
ported. The confusion here is 
that Quantum makes a SCSI -3 
hard disk that some salesper- 
sons assume is SCSI -2 compati- 
ble -but it isn't. 

IDE. Most new PCs come with 
an IDE interface built right into 
the motherboard. IDE devices 
remain more popular than SCSI 
devices because they're cheaper 
and easier to install. 

Alas, IDE is a lackluster per- 
former: It's basically meant to 
drive just a hard disk (not such 
additional peripherals as CD- 
ROM) and can only handle 
drives up to 528MB. Many PC 
users prefer the more expensive 
SCSI interface because of the 
latter's higher throughput, 
higher drive capacity, and the 
ability to daisy chain pe- 
ripherals -not to mention its 
capacity to run multimedia ap- 
plications at bearable speed. 

However, the newly -developed 
enhanced IDE is poised to give 
SCSI a good run for its money, 

with its easy, affordable "plug 
and play" operation (see Table 
4). This interface goes by several 
names: it's also called Fast ATA 
and High Performance ATA (de- 
pending on the manufacturer), 
but its most common name is 
EIDE. It has a data throughput 
of 16.7 megabytes per second, 
nearly that of fast/wide SCSI -2, 
it can support hard disks as big 
as 8.2 gigabytes, and one con- 
troller can handle four devices 
(instead of just two). For optimal 
performance, EIDE must be 
built into both the system and 
the drive, so keep this in mind 
when buying a system. You 
can't mix EIDE with IDE with- 
out losing your performance ad- 
vantage: Plug a standard IDE 
hard disk into an enhanced sys- 
tem and it'll slow down the sys- 
tem to its own sluggish pace. 

Monitors 
The display (monitor) is your 

window on your PC's activities. 
You can use an old 14 -inch VGA 
screen, but a superVGA color 
monitor is what it takes to enjoy 
a high -powered new comput- 
er- especially if you're buying 
into multimedia. Display termi- 
nology is especially bewildering; 
the most common terms you'll 
encounter follow. (Those not 

TABLE 4 -DRIVE INTERFACE COMPARISON 

Enhanced SCSI -2 SCSI -2 

IDE IDE SCSI -1 Fast Fast /Wide 

Bus Width 8/16 bits 16 bits 8 bits 8 bits 16 bits 

Data Transfer Rate 8 MB /s 16.7 MB /s 5 MB /s 10 MB /s 20 MB /s 

Largest Hard Disk 528MB 8.2GB 10GB 10GB 10GB 

Number of Drives 2 4 7 7 7 

discussed can be found in the 
glossary). 

The most popular term is "flat 
square." which describes the 
shape of the screen -although 
not very accurately. Generally 
found in monitors of 15 inches 
and larger, a flat -square CRT is 
neither flat nor square, but it's 
flatter and squarer than the 
spherical screen of a typical 14- 
inch monitor. 

Most monitors have some 
kind of antireflective screen 
treatment to increase clarity by 
reducing glare and reflections 
from overhead lighting. The 
most common treatment is sil- 
ica, followed by antireflection, 
antiglare (ARAG); antireflec- 
tion, antistatic (ARAS); and 
antiglare, antireflective, anti- 
static (AGRAS). While it hasn't 
been proven that monitor emis- 
sions constitute a health risk, 
most new monitors comply with 
the Swedish Government's De- 
partment of Labor (SWEDAC) 
MPR II safety specifications for 
emissions. 

Some monitors offer inter- 
laced video mode, which draws 
the even lines on the screen in 
one pass and the odd lines on 
the next. Others monitors are 
non -interlaced, which means 
that all the lines are drawn se- 
quentially from top to bottom. 
The potential downside is a con- 
stant headache -making flicker 
that is created because the top 
of the picture starts to fade by 
the time the bottom of the pic- 
ture is being drawn. Flicker in 
noninterlaced monitors can be 
reduced by increasing the re- 
fresh rate (see Table 5). 143 
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MPEG -Moving Picture Experts Group. 
Video compression schemes (MPEG 1, 
MPEG 2) used to reduce the size of 
animated video files. 
MPR II-A rating established by Swed- 
ish government ( SWEDAC) that limits 
potentially harmful monitor emissions to 
a safe level. 
multimedia -A term used to describe 
any application that involves CD -ROM, 
sound, or motion video. 
N1- Noninterlace scanning. A video 
mode that draws images on the screen 
one line after the other, as opposed to 
interlaced, which draws the even lines in 
one pass and the odd lines on the next 

pass. Has less flicker than interlaced 
scanning. 
NIMH -Nickel- metal- hydride. The most 
popular rechargeable battery used in 
portable computers. It has a longer life 
than a nickel- cadmium battery and a 
faster recharge time (about 1 hour com- 
pared to 3 hours and more). 
Nx586 -A low -cost Pentium altemative 
from NexGen. 
OverDrive -Any CPU upgrade chip 
that boosts the speed or power of 486, 
DX2, or Pentium system. While Over - 
Drive is a trademark of Intel, other ven- 
dors make comparable upgrades that 
salespersons often mistakenly call 

OverDrives. 
PCI -The most popular local bus stan- 
dard. 
PCMCIA -Personal Computer Memory 
Card International Association. The por- 
table computer's equivalent of an ex- 
pansion slot; uses peripherals the size 
of a credit card. 
Pentium -Intel's high -speed successor 
to the i486. 
Photo CD-A technique developed by 
Kodak that digitizes photographs and 
stores the files on a CD. 
PowerPC -A processor developed by 
the collective minds of Apple, IBM, and 
Motorola that is compatible with both PC 
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The video display adapter is 
essentially an adapter card that 
plugs into a motherboard ex- 
pansion slot. Most video cards 
sold today contain a Windows 
accelerator -a video controller 
chip that speeds up Windows - 
based applications. Some of 
these cards use VRAM for even 
faster response time, and all use 
a RAMDAC (sometimes called 
video DAC) to convert the digital 
signals into screen colors. The 
number of bits supported 
RAMDAC determines the 
number of screen colors. An 8- 
bit RAMDAC can do 256 simul- 
taneous colors, while a 24 -bit 
RAMDAC does 16.7 million col- 
ors. Many highly -pictorial CD- 
ROM programs recommend 
using the higher RAMDAC; in 
addition, this option allows 
users to decorate their on- 
screen "desktops" in subtle 
customized colors. 

Upgrading 
Many systems are advertised 

as upgradable -which is main- 
ly true. Virtually all 486SX sys- 

tems can be upgraded to 
486DX2 status, and many 
486DX2 systems can be con- 
verted into low -end Pentium 
compatibles. 

CPU Upgrades. Virtually any 
486 -based PC can be upgraded 
from a lower to a higher CPU 
using an OverDrive chip. For ex- 
ample, it's easy enough to turn a 
486SX -25 into a 486DX2 -50 
speedster or a 466DX2 into a 
486DX4 with a simple brain 
(CPU) transplant. the 
scene are Pentium OverDrive 
chips that claim to turn 
486DX2 systems into Pentium - 
compatibles. Does this mean 
that one day you could pop a 
new Pentium chip into your old 
486 and give it a new lease on 
life? Well, not exactly. A 486 
motherboard is just a 32 -bit 
springboard, and the Pentium 
is a 64 -bit processor. According 
to benchmark tests, Intel's Pen- 
tium OverDrive upgrade rarely 
delivers Pentium performance. 
Instead, you're far more likely to 
experience 486DX4 -75 perfor- 
mance. 

TABLE 5 -VIDEO CONSIDERATIONS 

In some systems, you have to 
remove the old CPU from the 
motherboard to replace it with a 
faster one. Other machines in- 
clude an empty socket just wait- 
ing for a new CPU. Removing a 
CPU from a standard socket on 
the motherboard requires a spe- 
cial tool that looks and works a 
lot like a small pry bar -and the 
process also requires great care 
to avoid damaging the mother- 
board. Be prepared to set some 
jumpers, too. Even when there's 
an empty motherboard socket 
for the new CPU, substantial 
force may be needed to insert 
the new chip, but if you apply 
too much pressure you can 
damage the motherboard or the 
OverDrive's pins. 

ZIF Socket. A better solution 
is the ZIF or zero- insertion- 
force socket. (See Fig. 5.) ZIFs 
are two -layer sockets that start 
with a row of loose- fitting metal 
connectors mounted in a base 
plate. Just below the socket's 
base plate, surrounding these 
connectors, is a sliding plate 
drilled with holes that match 

Monitor Requirements Video RAM Size vs. Screen Colors 
Horizontal Scan 

Resolution Refresh Rate Frequency 512 K 1 MB 2 MB 4 MB 
640 by 480 60 Hz 31.5 kHz 65,536 16.8 million 16.8 million 16.8 million 

72 Hz 39.4 kHz 65,536 16.8 million 16.8 million 16.8 million 800 by 600 60 Hz 38 kHz 256 65,536 16.8 million 16.8 million 
72 Hz 48 kHz 256 65,536 16.8 million 16.8 million 1024 by 768 60 Hz 48 kHz 16 256 65,536 16.8 million 
72 Hz 60 kHz 16 256 65,536 16.8 million 1280 by 1024 60 Hz 64 kHz 4 16 256 65,536 
72 Hz 76 kHz 4 16 256 65,536 
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and Mac software. 
R4000/R4400 -Two different pro- 
cessors, the R4000 and R4400, from 
MIPS that run at speeds up to 150 MHz. 
RAID -Redundant array of inexpensive 
drives. RAID refers to any of several 
methods where two or more disk drives 
are used to improve speed and/or re- 
liability of a system. Generally used for 
networks. 
RAMDAC- Random access memory, 
digital -to- analog converter. The chip 
that converts digital signals into screen 
colors. An 8 -bit RAMDAC generates 
256 simultaneous screen colors, and a 

24 -bit RAMDAC can do 16.8 million col- 

ors. 
RISC -Reduced instruction set com- 
puting. RISC instructions are very sim- 
ple and short, which allows the 
processor to run faster than CISC pro- 
cessors (see CISC). 
SB compatible -Sound Blaster com- 
patible. A de facto standard for interfac- 
ing the sound card with a CD -ROM 
drive. 
SCSI -Small computer systems inter- 
face. Pronounced "scuzzy," SCSI is the 
fastest interface for hard disks. It's also 
the most expensive. 
SIMM -Single in -line memory module. 
The staple of main memory, the SIMM 

comes in two versions, 30 pin and 72 

pin. 
SMP- Symmetrical multiprocessor. A 

technology that uses more than one pro- 
cessor in a single system. 
superscalar -An architecture that lets 
the CPU execute two or more instruc- 
tions per cycle as opposed to one in- 

struction per cycle. 
SX, SX2 -An Intel CPU that's identical 
in every way to its DX and DX2 counter- 
part, except that it doesn't have a built -in 

math coprocessor. 
TFT- Thin -film transistor. An active 
semiconductor device built into the 
screen of an LCD panel to improve 

ra OOhftAS* 

Enhanced IDE Controller and Cable 
Support for up to 2 IDE CD -ROMs 

for ISA PCs 
Includes PowerIDE!'" with 32 -bit 

ATASPI ttO Manager 
Customer Service Hot Line! 

The !D CD-RO Kit 
The IDE/ATAPl CD -ROM Connectivity Solution 

FIG. 4- Enhanced IDE can be added to existing systems by plugging in an EIDE 

controller card, like the Future Domain card above. These controllers support 16 -bit 
multimedia devices, like IDE CD -ROM drives and IDE tape drives. 

those of the socket. When the 
bottom plate is moved sideways 
using a lever, the connector 
holes reduce in size and clamp 
around the chips pins, making 
electrical contact and firmly 
holding the chip in place. 
Throwing the lever in the op- 
posite direction releases the 
pressure for effortless chip re- 
moval. 

Flash BIOS. An annoying 
thing about buying a state -of- 
the -art PC is that today's hot 
product is next month's (or even 
next week's) antique. The com- 
puter you bought at retail two 
days ago could actually be two 
versions behind what the com- 
pany is shipping to vendors to- 
day. 

To alleviate the problem, sev- 
eral vendors are equipping their 
systems with flash BIOS. In a 
nutshell, flash BIOS is a re- 
programmable EEPROM device 
that lets you load the latest 
BIOS instructions into your PC 
via a simple program. These 
programs can be obtained di- 
rectly from the vendor, or are of- 
tentimes found on popular 
online services such as Com- 
puServe and America Online. 

Multimedia 
The fastest growing sector of 

the PC market is multimedia -a 
term that generally refers to ap- 
plications that make special use 
of audio and video. Popular 
multimedia applications in- 

elude games, computer music, 
animation video, and reference 
and educational materials. The 
latter applications make op- 
timal use of the "laser tech- 
nology" information storage 
mentioned in IBM's ad: Instead 
of cluttering your house with 
multi -volume, weighty refer- 
ence tomes, you get a 10- volume 
reference set stored on one or 
two tiny discs -with full -color, 
animated illustrations and 
sound effects, too. 

At the heart of any good mul- 
timedia system is a CD -ROM. 
However, CD -ROM drives vary 
considerably in performance. 
For one thing, they come in dif- 
ferent speeds. Single -speed CD- 
ROMs are so slow that their cost 
savings aren't worth the per- 
petual aggravation. Double - 
speed drives, which have a data - 
transfer rate of 300 kilobytes 
per second (kB /s). The more ex- 
pensive drives run at triple 
speed (450 kB /s) and quadruple 
speed (600 kB /s). Sextuple- 

FIG. 5 -ZIF sockets permit the easy in- 
sertion and removal of CPU chips, pre- 
venting damage to the chip and 
motherboard. 145 
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brightness and contrast. 
V.32 -The communications standard 
for 9600 bps modems. 
V.32bis -The communications stan- 
dard for 14.4 kbps modems. 
V.34 -The communications standard 
for 28.8 kbps modems. 
VESA -Video Electronics Standards 
Association. A trade organization of 
graphics hardware manufacturers that 
develop guidelines for video products 
and expansion slots. 
VL- Bus -The VESA local bus. An 
aging local bus that runs at speeds up to 
66 MHz. Also advertised as VLB and 
VESA LB. 

VRAM -Video random access memo- 
ry. A dual -ported memory that speeds 
video displays, particularly Windows. 
WAV- Microsoft's standard file format 
for audio sound. 
wavetable -A method used by some 
sound boards to store the actual digital 
sounds of real instruments, resulting in 
more realistic sounds than those cre- 
ated by the synthesized voice method. 
Windows accelerator -Any video 
board that uses a video chip with built -in 
instructions that increase the speed of 
Windows applications. Very few video 
boards sold today don't have a Windows 
accelerator, 
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speed drives might never see 
the light of day before new high - 
density CDs are introduced. 
Since CD -ROM technology is 
still fairly primitive, what you 
can expect from a double -speed 
installation is snail -speed navi- 
gation as you move through 
many CD -ROM applications (es- 
pecially those making heavy use 
of video clips), herky-jerky video 
visuals, and ill- synchronized 
sound. 

If you haven't bought a CD- 
ROM yet but you already own (or 
have your eye on) a bunch of 
multimedia software, you'll 
need to choose a system that 
supports the particular soft- 
ware you want to run. MPC and 
MPC2 define the minimum sys- 
tem requirements for CD -ROM 
multimedia applications (see 
Table 6). CD software packages 
usually tell you (right on their 
covers) which of these stan- 
dards will be required for run- 
ning the program. Virtually all 

new computers sold today ex- 
ceed the MPC2 specifications. 

While you can get sound from 
your PC's built -in speaker, you 
won't want to listen to it for 
long. A better bet would be to 
buy a sound board. Many sound 
boards claim to be compatible 
with the Sound Blaster, which 
is the de facto standard for in- 
terfacing the sound card with a 
CD -ROM. Sound cards com- 
monly have a MIDI port for play- 
ing and composing music via 
an external keyboard or other 
MIDI device. The number of 
synthesized voices a sound 
board has, the better. The typ- 
ical sound board has 20, more 
than enough for games, but not 
enough for serious MIDI work. 
Wavetables are actual digital re- 
cording samples of real instru- 
ments, and have a quality that 
synthesized voices can't match. 

Portables 
Since its introduction some 

TABLE 6- MULTIMEDIA REQUIREMENTS 

CPU 
Memory 
Hard Drive 
CD -ROM Sustained DTR 

Sound 
Sample Playback Rate 
Sample Recording Rate 
Synthesizer 
MIDI in /out 

Video 
Resolution and Colors 
Kodak Multi- Session 
Digital Video Playback 

MPC 

386 SX -20 
2 MB 
30 MB 

150 kbps 

22 kHz, 8 -bit 
11 kHz, 8 -bit 
8- voice, MIDI 

Yes 

640 x 480, 256 colors 
No 
n/a 

MPC2 

486SX -25 
4MB 

160 MB 
300 kbps 

44 kHz, 16 -bit 
44 kHz. 16 -bit 
8- voice, MIDI 

Yes 

640 x 480, 65K colors 
Yes 

320 x 240, 15 fps 

ten years ago, the PC- compati- 
ble portable computer has un- 
dergone an incredible weight 
loss, from the 18 -pound laptop 
luggage of 1986 down to today's 
six -pound notebooks and four - 
pound subnotebooks. 

Unlike desktop computers, 
portables have an LCD screen 
instead of a CRT. Basically, there 
are three types of LCDs: passive, 
dual -scan, and active. Passive 
LCD displays are the dimmest. 
They consist of a liquid -crystal 
panel with a grid of wires on 
each side of the display forming 
a matrix. When voltage is ap- 
plied to the matrix it polarizes 
the liquid crystal and lets light 
pass through. However, at VGA 
scanning rates, the voltage isn't 
applied long enough for the liq- 
uid crystal to completely un- 
twist, which results in low 
contrast. Dual -scan LCDs im- 
prove the contrast by dividing 
the screen in half, and simulta- 
neously scanning the top and 
bottom halves. Better yet are ac- 
tive- matrix screens with thin - 
film transistors (TFTs) on the 
inside surface that amplifies the 
current to make the liquid crys- 
tal open faster and more fully. 

Most notebooks and sub - 
notebooks come with at least 
one PCMCIA slot. This is the 
portable's equivalent of the 
desktop's ISA or local -bus slot: 
It's used for such plug -in de- 
vices as modems, network 
adapters, hard disks, and mem- 
ory. PCMCIA cards come in 
three standard thicknesses 
(Types I, II, and III), and their 
slots can be stacked to allow a 
thicker Type II card to plug into 
two thinner Type I slots. 

Because space inside the por- 
table is so limited, such pe- 
ripherals as large disk drives 
and CD -ROMs are often con- 
nected externally via the parallel 
port. A recent advance is the en- 
hanced parallel port, which 
moves data to and from the 
computer and external pe- 
ripherals at a much faster rate 
than a conventional parallel 
port. A docking station converts 
a laptop into a desktop by 
providing connections for a 
monitor along with multiple se- 
rial and parallel ports. 

Until recently, portables were 
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powered by Nickel- Cadmium 
(Ni -Cd) batteries. Today most 
notebooks and subnotebooks 
are powered by Nickel Metal 
Hydride (NiMH) batteries, 
which are less toxic and store 
more energy in a smaller space. 
Lithium storage batteries (LIS), 
the most efficient and least tox- 
ic choice, are just coming into 
use: They last longer and store 
more energy per pound than ei- 
ther Ni -Cd or NiMH. 

Communications 
PC communications tech- 

nology has advanced far beyond 
the lethargic modems of yes- 
teryear. Modem speed is mea- 
sured in bits per second (bps). 

Today's lowest -end modems 
run at 2400 bps (twice as fast as 
the old 1200 bps models, but 
still far from rapid -avoid them 
if you can.) The better ones run 
at rates of 14.4 kilobits per sec- 
ond (kpbs), and many run at the 
new standard speed of 28.8 
kbps. Modem speed adjusts 
downward automatically as 
needed: Th o modems of widely 
different speed (say, 1200 and 

14.4K) can still communicate - 
at the slower modem's rate. 

Buying smart 
No article about computers 

can hope to be comprehensive - 
especially with the speed that 
the computer industry changes 
and that computer technology 
advances. The first rule before 
you buy is to ask questions; if 
you don't know what something 
means, ask. If the vendor won't 
give you a clear answer, find an- 
other one who will. 12 

PARTY LINE 
continued from page 129 

agram of the circuit. It consists 
of five major sections: Input, 
step -up, microcontroller, DTMF 
decoder and call -progress gen- 
erator, and power. Note in the 
figure that there are three sepa- 
rate grounds, one each for the 
analog circuitry, the digital cir- 
cuitry, and the high- current de- 
vices. The three grounds unite 
at the power supply. 

The input section consists of 
six identical phone -line inter- 
faces. Each includes an LED 
status indicator, an opto -cou- 
pier that after buffering informs 
the MCU that a line has gone off - 
hook, and a DPDT relay that 
switches the tip and ring con- 
nections of a line between the 
talk and ring circuits. 

The step -up circuit buffers 
the 20 -Hz ring signal from the 
MCU and then uses a push -pull 
amplifier arrangement to drive 
a reverse -coupled transformer. 
The transformer steps the cir- 
cuit -level ring -voltage up to 
about 90 volts. 

The microcontroller section is 
the brains of the Party Line. The 
MCU uses task -based schedul- 
ing software to ensure that all 
activities are tended to in a 
timely fashion. The MCU reads 
configuration information, 
maintains the real -time clock, 
monitors and controls line sta- 
tus of all six stations, drives the 
status LED, generates the 20- 
Hz ring signal, generates the 
CID tones, and performs gener- 
al housekeeping. 

TIP 

F 
RING 

INPUT 
(6X) 

LINE X 

RELAY X 

+12V 0- 
+5V 0- 

STEP-UP 

i 
RING 

MICROCONTROLLER 

CID TONE 

AUDIO 

+TALK 

TALK 

POWER 

CPC 

6-BIT BUS 

( 117 VAC 

HIGH -CURRENT 

DIGITAL 

STATUS 

ANALOG 

DTMF 
DECODER 

AND 
CALL 

PROGRESS 
TONE 

GENERATOR 

FIG. 2 -PARTY LINE BLOCK DIAGRAM: There are separate ground lines for the analog 
circuitry, the digital circuitry, and the high- current devices. 

The DTMF decoder and call - 
progress generator are built 
from a couple of special -pur- 
pose IC's. One performs DTMF 
tone decoding, transferring its 
information to the MCU via the 
attached bus. The other gener- 
ates several call -progress tones 
depending on the binary codes 
at its inputs. The bus also deliv- 
ers that binary code, as well as 
control signals for latching in- 
formation out of the DTMF de- 
coder and into the call -progress 
generator. 

This section also contains a 
two -stage op -amp buffer for 
coupling the MCU -generated 
CID tones into the audio 

portion of the circuit. 
Last, the power supply deliv- 

ers regulated sources of + 5- 
volts DC and + 12 -volts DC, as 
well as a regulated + 28 -volt talk 
voltage. The only unusual thing 
about the power supply is that 
the talk -voltage regulator can be 
disabled under software con- 
trol. The purpose of that is to 
support a seldom- used -tele- 
phone feature called Calling 
Party Control (CPC). 

When we pick up next time, 
well provide a more detailed de- 
scription of the circuit, includ- 
ing complete schematics. Then 
we'll discuss construction, con- 
figuration, and use. fl 147 
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LEDS FOR AUDIO 
continued from page 30 

colors. These reference voltages 
are fed to the three comparators 
along with the input signal. 
Notice that the input signal is 
connected to the inverting ( -) in- 
put of one comparator (IC3 -b) 
and to the noninverting ( + ) in- 
put of the other two corn - 
parators (IC3 -c, IC3 -d). 

The output of these com- 
parators is then connected to 
LED2. If the output of all of the 
comparators is floating, the red 
and green dies in the tri -color 
LED are biased on by R15 and 
R16, causing LED2 to glow 
yellow. However, if the output of 
a comparator is internally 
grounded, the connected color 
element will be pulled below 2 
volts, and the element will turn 
off. Table 2 lists how the various 
comparators turn on and off to 
control the separate color dies 
in LED2 as the input voltage in- 
creases. 

The comparator reference 
voltages are set so that reference 
V.. is twice as large as VG and 
reference VR is twice as large as 
Vr This power -of -two rela- 
tionship is commonly found in 
audio electronics. The reference 
voltages are: VR = 1.26, Vy = 
0.63 and VG = 0.32. 

lb set the gain level of the am- 
plifier, connect the input of Fig. 
4 to the output of the averager 
circuit in Fig. 2. As with the pre- 
vious level indicator, apply a 
maximum -level signal to the in- 
put of the averager, and reduce 
the level to allow for headroom. 
Then, adjust R2 in Fig. 2 until 
LED2 just turns red. Now slowly 
reduce the audio input -signal 
level at the input to the ampli- 

D 

LM336Z R11 
2.5V 3.9K 

INPUT 
(FROM SIGNAL 0- 

AVERAGER - FIG.2) 

+12v 
0 

R10 
2K 

LED2 t R15 R PANASONIC R16 
33052 \ LN11WP23 5600 

LM339 GRN 

RED 

FIG. 4 -A TRI -COLOR LED level indicator circuit. 

fier. LED2 should change in se- 
quence from red to yellow, then 
to green, and finally to off. 

10 -LED bargraph 
The third solid -state level in- 

dicator consists of a string of 
ten LEDs in one package. With a 
low -level signal input, all LEDs 
are off. As the signal level in- 
creases, more LEDs light up un- 
til finally all ten are turned on to 
indicate the maximum level. 

The heart of the circuit 
shown in Fig. 5 is the National 
Semiconductor LM3915. Inter- 
nally, this IC is similar to the tri- 
color LED circuit in toto. The 
LM3915 contains a precision 
voltage reference, resistor divid- 
er chain, and ten comparators 
to drive the LEDs. This IC also 
contains current -limiting cir- 
cuitry that limits the brightness 
of the LEDs without the need 
for separate resistors, and logic 
to select either a bargraph or a 
moving -dot display. In Fig. 5, 

TABLE 2- TRICOLOR LED COMPARATOR OUTPUT 

Input 
Level 

IC3 -b 
Output 

IC3 -d 
Output 

Green 
Element 

1C3-c 
Output 

Red 
Element 

LED2 
Color 

Less 
Than Vc 

Float Ground Off Ground Off Off 

VG to VR Float Float On Ground Off Green 
V.,, to VR Float Float On Float On Yellow 
More 
Than VR 

Ground Float Off Float On Red 

RED 

LED12 
10 

11 

i' 18 

LED3 ,r 

0 +12V 

R17 
1K 

INPUT 
(FROM SIGNAL AVERAGER - FIG.2) 

FIG. 5 -A TEN -LED BARGRAPH level in- 
dicator. 

the bargraph display is selected 
because pin 9 of IC5 is tied to 
the same voltage point as pin 3 
of IC5. If pin 9 is allowed to float, 
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the IC would program one LED 
to turn on at a time to provide a 
moving -dot display. The voltage 
references are set to the stan- 
dard step increments used in 
audio electronics equipment to 
match the response to the vol- 
ume heard by the human ear. 

Set the illuminating response 
level of the bargraph LED in- 
dicator following the same pro- 
cedure as previously described 
for the other LED circuits. Con- 
nect the output of Fig. 2 of the 
averager circuit to the input of 
the bargraph level indicator in 
Fig. 5. Apply a maximum level 
signal to the input shown in the 
averager circuit of Fig. 5, and 
reduce the input level to allow 
for headroom. Then adjust R2 
in Fig. 2 until the most signifi- 
cant LED (LED12 in Fig. 5) just 
turns on. 

Picking the LED level 
indicator 

The selection of the most ap- 
propriate LED level indicator 
depends on the existing ar- 
rangement of controls. If the 
front already cluttered 
with knobs and switches, there 
might only be room for a single 
LED. However, if the front panel 
has room to spare, a ten LED 
bargraph might fit on it. Its in- 
stallation could give the audio 
equipment a professional ap- 
pearance. (Remember, you need 
two bargraphs for a stereo sys- 
tem.) The LEDs that make up 
the bargraph can be positioned 
vertically, horizontally, or even 
in an arc to convey the impres- 
sion of a moving needle of a 
meter. Also, the LEDs can have 
different colors. Use red for the 
high levels, green for the low, 
and yellow for those in- between. 

If only one LED will fit on the 
crowded panel, chose between a 
single -color LED or a tri -color 
LED. The tri -color LED has 
more resolution because it has 
four color states. However, if all 
you need is an overload detector, 
the single -color LED is a better 
choice because it clearly con- 
veys a message of too high. 

Finally, keep in mind that the 
addition of a solid -state level in- 
dicator might excite au- 
diophiles who will admire and 
want to try out your project. st 

WAVEFORM GENERATORS 
continued from page 138 

showing how the tuned- collec- 
tor oscillator in Fig. 13 can be 
modified to act as a 455 -kHz, 
beat -frequency oscillator (BFO). 
It is tuned by adjusting a volt- 
age- variable capacitor with po- 
tentiometer R5. Tì-ansfomer T1 
is a standard 455 -kHz trans- 
former for transistorized cir- 
cuits, and silicon diode D1 
functions as an inexpensive 
voltage -variable capacitor. 

When a small -signal silicon 
diode is reverse biased, its effec- 
tive capacitance varies with the 
applied voltage. Its capacitance 
value is inversely related to the 
applied voltage. Some silicon di- 
odes are optimized to function 
as dedicated voltage -variable ca- 
pacitors, but the industry stan- 
dard 1N4001 diode will demon- 
strate this function satisfac- 
torily for any experimental 
purposes. 

In Fig. 18, capacitor C2 and 
the effective capacitance of D1 
are 
tion is connected across the 
tuned circuit of transformer Ti. 
(Capacitor C2 blocks DC be- 
tween transistor Q1 and diode 
D1.) This configuration permits 
the Reinartz oscillator's center 
frequency to be changed by al- 
tering the capacitance of D1 
with potentiometer R5. it 
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PC -BOARD DESIGN 

continued from page 127 

tion on the worksheet. As long 
as a device remains high- 
lighted, it may be placed as 
many times as you wish. Com- 
ponents may be rotated in 90- 
degree increments or mirrored. 

Pads and vías are shown as 
icons in a tool box just above the 
list, along with the tools needed 
for laying down tracks. The tool 
box contains a list of 20 com- 
mon pad sizes and shapes, but 
you may add as many of your 
own design as you wish. Vias 
are placed automatically when 
you switch between the two 
layers while drawing a track. 
Unfortunately, like Easy -PC, the 
track is invisible during the 
drawing process, and becomes 
visible only when the two end- 
points are defined, making it 
difficult to judge corners. Once 
a track is in place, there's a slick 
trick built into the editing pro- 
gram that lets you neck down 
segments of the track. 

PCB II all the popu- 
lar printers and plotters, and 
generates Gerber, N/C Drill, and 
PostScript files, as well as silk 
screen and solder masks. In- 
cluded in the printer output op- 
tions are a file redirect that lets 
you produce output files suit- 
able for graphics import into 
many popular word processor 
and desktop publishing pro- 
grams. Unique to PCB II is a 
Gerber file viewer that lets you 
see what your board will look 
like before you send the design 
off to a service house. 

PCB II has a lot of nice fea- 
tures, including a large number 
of device outlines, an unlimited 
number of pad shapes and 
track widths, and support for 
boards up to 30 inches. The pro- 
gram is easy to use -once 
you've mastered it -and it 
abounds with advanced draw- 
ing and editing features that 
help speed up the layout pro- 
cess. Add Supersketch to that, 
and you've got a sound package 
for the active hobbyist. 

Next month, we'll continue 
with a look at packages that 
combine PC -board layout with 
schematic- capture capability. St 149 
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299 Foley -Belsaw Company 57 Tab Books I, 132 Joe Shere 
309 Fotronic 58 196 Tech Systems 75 National Representative 
243 Gateway Electronics 74 TECHMART 84 P.O. Box 169 
308 Gateway Products 84 274 TECI 87 Idyllwild, CA 92549 -0169 General Device Instruments .. 106 Tektronix, Inc. I6A & B 1- 909 -659 -9743 Get -Tech 88 Test Equipment Sales 93 Fax 1- 909 -659 -2469 122 Global Specialties 22 275 Timeline 68 

Grantham College 19 U.S. Cyberlab 93 Megan Mitchell 200 Graymark International 88 307 Ultimate Cable 60 National Representative Halcyon Group 93 321 Visitect Inc. 104 1201 N. Rainbow Blvd.. #50 124 Hameg Instruments 9 Visual Communications 23 Las Vegas, NV 89128 Home Automation 110 98 Wavetek Corp. 5 
1- 702 -259 -7043 216 Howard Electronics 

IEC 
77 

112 300 
Weeder Technologies 53 
Weka Publishing 100 

Fax 1- 702 -259 -7043 
Index Publishing Group 105 319 Western Test Systems 95 
Information Unlimited 64 World College 7 Subscriber Customer Service 199 Instek Corp. 87 WPT Publications 92 1- 800 -288 -0652 126 Interactive Image Technologies . I 1 281 Xandl Electronics 82 7:00 AM - 6:00 PM M -F MST 
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What's better than speed reading? 

Speed Learning. 
Speed Learning has replaced speed reading. It's a whole new way to read and learn. It's easy 
to learn...lasts a lifetime... applies to everything you read. It may be the most productive course 
you've ever taken. 

Do you have too much to read and too 
little time to read it? Do you mentally pro- 
nounce each word as you read? Do you fre- 
quently have to go back and reread words, or 
whole paragraphs, you just finished reading? 
Do you have trouble concentrating? Do you 
quickly forget most of what you read? 

If you answer "Yes" to any of these 
questions - then here at last is the practical 
help you've been waiting for. Whether you 
read for business or pleasure, school or col- 
lege, you will build exceptional skills from this 
major breakthrough in effective reading, cre- 
ated by Dr. Russell Stauffer at the University of 
Delaware. 

Not just "speed reading" - but 
speed reading - thinking - 

understanding - remembering - 
and - learning 

The new Speed Learning Program shows 
you, step -by- proven step, how to increase your 
reading skill and speed, so you understand 
more, remember more and use more of every- 
thing you read. The typical remark from over 
one million people taking the Speed Learning 
program is, "Why didn't someone teach me 
this a long time ago." They were no longer 
held back by their lack of skills and poor read- 
ing habits. They could read almost as fast as 
they could think. 

What makes Speed Learning 
so successful? 

The new Speed Learning Program does 
not offer you a rehash of the usual eye -exer- 
cises, timing devices, and costly gadgets you've 
probably heard about in connection with speed 
reading courses, or even tried and found inef- 
fective. 

In just a few spare minutes a day of easy 
reading and exciting listening, you discover an 
entirely new way to read and think -a radical 
departure from anything you have ever seen 
or heard about. Speed Learning is the largest 
selling self -study reading program in the world. 
Successful with Fortune 500 corporations, 
colleges, government agencies and accred- 
ited by 18 professional societies. Research 
shows that reading is 95% thinking and only 5% 

eye movement. Yet most of today's speed 
reading programs spend their time teaching 
you rapid eye movement (5% of the problem), 
and ignore the most important part, (95 %) 

thinking. In brief, Speed Learning gives you 
what speed reading can't. 

Imagine the new freedom you'll have 
when you learn how to dash through all types 
of reading material at least twice as fast as you 
do now, and with greater comprehension. 
Think of being able to get on top of the ava- 
lanche of newspapers, magazines and corre- 
spondence you have to read...finishing a stimu- 
lating book and retaining facts and details 

FOR FASTER SHIPMENT CALL 1 -800- 729.7323 OR FAX 1- 609 -273.7766 

more clearly, and with greater accuracy, than 
ever before. 

Listen - and learn - 
at your own pace 

This is a practical, easy- to-learn pro- 
gram that will work for you - no matter how 
slow a reader you think you are now. The 
Speed Learning Program is scientifically 
planned to get you started quickly...to help you 
in spare minutes a day. It brings you a "teacher - 
on -cassettes" who guides you, instructs, and 
encourages, explaining material as you read. 
Interesting items taken from Time Magazine, 
Business Week, Wall Street Journal, Money, 
Reader's Digest, N.Y. Times and many others, 
make the program stimulating, easy and 
fun...and so much more effective. 

Executives, students, professional 
people, men and women in all walks of life from 
15 to 70 have benefitted from this program. 
Speed Learning is a fully accredited 
course...costing only 1/4 the price of less ef- 

fective speed reading classroom courses. Now 
you can examine the same easy, practical and 
proven methods at home...in your spare 
time...without risking a penny. 

Examine Speed Learning 
RISK FREE for 15 days 

You will be thrilled at how quickly this 
program will begin to develop new thinking 
and reading skills. After listening to just one 
cassette and reading the preface, you will 
quickly see how you can achieve increases in 
both the speed at which you read, and in the 
amount you understand and remember. 

You must be delighted with what you 
see, or you pay nothing. Examine this remark- 

able program for 15 days. If, at the end of that 
time you are not convinced that you would like 
to master Speed Learning, simply return the 
program for a prompt refund. (See the coupon 
for low price and convenient credit terms.) 

RISK -FREE ORDER FORM 

YES! ! want to try Speed Leaming for 15 days 
without risk. Enclosed is the first of 4 monthly 
payments of $32.25 *. If I'm not completely 
satisfied, I may return it for a prompt refund. 

SAVE 8.00! I prefer to pay the $129.00 now, 
and save the $8.00 shipping & handling charge. I 

may still return the program for a full refund. 

Method of payment: (Federal Tax Deductible) 
. Check or money order payable to Learn 

Incorporated 

Charge to: L' Visa MC Li Am Ex J Discover 

Card # Exp 

Signature 

Phone ( 

Name 

Address 

City State Zip 

'Plus $8.00 shipping and handling. U.S. funds 
only. For New Jersey residents, sales tax will 
be added. 

Iearn Dept.lEC-01, 113 Gaither Drive, 

iNCORPORATEO Mt. Laurel, NJ 08054 -9987 
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The handiest 
programmer on earth 

_. Here's why: 
Totally handheld programmer /emulator 

Fast approved programming algorithms; eg 

program and verify: National 27C512 in 16 

seconds, AMO 29F010 in only 90 seconds 

EPROMS to 16Mbit, 5v, 12v and BOOT -BLOCK 

FLASH, EEPROMS and PEROMS 

Three year parts and labor warn my 

Full 24 byte on- screen editor 

IN Continuous programming whilst ;harging 

(nonstop operation) 

Designer case - feels as good as 't looks 

Big, easy -view 80 character supertwist LCD 

! Optional modules available to program PIC (all 

16/17 series), 8751, 16 -bit EPROiIIs, 

MROM -EPROM, 16 -bit FLASH, Tc Ìhiba 4 -bit, 

Hitachi H8. SERIAL EEPROMS 

Optional sockets for programming and emulating 

PLCC devices 

CE 

software upgrades for life 

emulation leads 

Windows and DOS software 

including 
4Mbit RAM 
3 year warranty 
30 day free trial 

S4's 32 pin ZIF socket 
programs a huge library of 8 
and 16 -bit EPROMs, 
EEPROMS, FLASH, PICs and 
other popular microcontrollers 
using manufacturers approved 
algorithms. 
Dataman never charge for 
updates or technical support. a 
vital factor in determining a 
cost -effective programming 
solution for the years ahead. 
Upgrading your S4's device 
library couldn't be simpler. As 
well as our high speed bulletin 
boards, we also offer full Internet 
access to our Home Page which 
contains all the latest software as 
well as hints and tips. 
Built -in emulation enables you 
to see your code before 
commiting yourself to an 
EPROM. 

Load your program from an 
EPROM or download code from 
your PC into S4's memory. Plug 
S4's emulation lead into the 
target system, press the 
emulation key and run the 
system. Changes can be made 
using S4's powerful editor, and 
you can re-run the code to test 
and confirm changes. When the 
code is proved to be working, it 
can then be programmed to a 
fresh ROM. 
The S4 Package comes 
complete with charger, emulation 
leads, organiser -style instruction 
manual, Windows and DOS 
terminal software and a three 
year warranty. 
S4 is always available off the 
shelf and we ship worldwide on a 
daily basis. Call now for delivery 
tomorrow. 

Bona -fide US and Canadian 
customers can try S4 for 
thirty days without risk. 
24,000 engineers worldwide 
can't be wrong! 

22 Lake Beauty Drive, Suite 10i- 
Orlando, FL 32806, USA 

Tel: (407) 649 -3335 Fax: (407) 649 -3310 
BBS: (407) 649 -3159 24hr 
Modem: V.34/V.FCN.32bis 

nc 

Station Road, Maiden Newton, 
Dorset DT2 OAE, UK 

Tel: 01300 320719 Fax: 01300 321012 
Telex: 418442 BBS: 01 300 321095 

Modem: V.34 /V.FC /V.32bis 

Via the Internet: 
Home Page: http: / /www.dataman.com 

FTP access: ftp.dataman.com 
Email: salesOdataman.com 

800 328-2336 
ter -..... 

same day 
dispatch 

CIRCLE ' 29 ON FREE INFORMATION CARD 
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