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before you get turned on
by the front of a meter, make sure there’s
something behind it.

Fluke meters are designed for professionals who value function over frills.

There's nothing superficial about the Fluke family of versatile digital multimeters. Pick one up and you feel
that it's a substantial tool. Designed to fit the application and the way you work. With features like our pat-
ented Touch Hold® function that freezes a reading on the display, and intelligently updates with each new
reading. Automatically. Without requiring a third hand to push a button. Fluke meters attain stable, accurate
readings in half the time of most imitations, making you more productive on the job.

Other meters are merely “designed to meet” certain guidelines; Fluke
designs and builds a full line of meters that actually achieve UL, VDE and TUV
safety certification. Fluke's guarantee goes beyond manufacturing defects to

include meter specifications for an entire year, so you can trust the readings.

And Fluke backs you with toll-free customer assistance numbers, and a world-
wide service organization. Discover why more professionals around the world say, “Hand me the Fluke.” See

your local distributor, or call 1-800-87-FLUKE for a catalog and the name of the distributor nearest you.

Serious Tools for Serious Work

1994 Fluke Corporation. P.O. Box 9090, M/S 250E, Everett, WA,

USA 98206-9090. U.S. (206} 356-5400. Canada (805) 890-7600
Europe {31 40) 644200. Other Countries (206) 356-5500 F I I ' K E
All rights reserved. Ad No. 00567
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Turn to this comprehensive circuit library for hundreds ;
of project ideas...and concise pinout diagrams and e R
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.

As a member of the Electronics Engineers' Book Club®. .you'l
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 the 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. Publishers' price shown. ©1996 EEBC
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around a tabletop,

effects and blinking
its LED “head-
lights,” taking its
commands from a
handheld infrared
remote control. Al-
ternatively, the
Runabout can be
programmed to
remember com-
plex sequences of
commands in its
16-kilobit memory.
Power for the robot
is supplied by two

J]/ Buib THE RunABoOUT RoBoT

Although most of the readers of Electronics Now
take their electronics seriously, they still know how
to make electronics fun. And fun is the whole point
of the Runabout Robot. This robot won't do any
heavy lifting, but it will lift your spirits as it roams

beeping its sound
8  we

AAA batteries. — Dan Retzinger

| _BUILD THIS sy

43 BuiLb THIS THEREMIN

The conclusion of this two-part
article gives the complete
construction details for the
most fascinating musical
instrument you’ve ever heard!
— John Simonton

1] RecuLaTED PoweR FoR
ELECTROCHEMISTRY
e

pt

Construction details for a
supply that can be used for
small-scale electrolysis and
‘electroplating.

— Edward Barrow

patent attorney.

As a service to readers, ELECTRONICS NOW publishes available plans or information relating to newsworthy products, technigues 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
responsibllity for the safe 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

ELECTRONICS NOW, (ISSN 1067-9294) March 1996. Pubtished monthly by Gernsback Publications, tnc., 500 Bi-County Boulevard, Farmingdale, NY 11735-
3931. Second-Class Postage paid at Farmingdate, 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), ali other countries $28.97. All subscription orders payabie in U.S.A. funds only, via international postal money order or check drawn on a US.A
bank. Single copies $3.50. © 1996 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 envetope must accompany all submitted manuscripts and/or artwork or photographs i their return is desired should they be rejected. We
disciaim any responsibility for the loss or damage of manuscripts and/or artwork or photographs while in our possession or otherwise.
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Mini METROLOGY LAB

The first installment of a three-part
series on the science of making
accurate measurements shows
you how to build an accurate
voltage standard.

— Conrad R. Hoffman

WAVEFORM GENERATOR
CiRcuITs

Learn how to generate square and
rectangular waves for timing,

- o N
communications, and control. L Ny J:UT{
— Ray M. Marston '\." N

&

DEPARTMVMENTS 5 —

26

28

49

EquiPMENT REPORTS ‘
Goldstar 0S-9100P 1. O k
oscilloscope.

ComPUTER CONNECTIONS "
And then there was only one. ]
— Jeff Holtzman

HArDWARE HACKER =
Replacing a transformer, :
variable-gain amplifiers, and

more. — Don Lancaster [b

— "AND MORE

WHAT’'s NEws 70 New LITERATURE

Q&A 146 AoverTisinG SaLEs
OFFICES

LETTERS

Mﬁ ADVERTISING INDEX
New PrRoODUCTS

www americanradiohistorvy com

NOW:

Hugo Gernsback (1884-1967) founder

LaRRY STECKLER, EHF, CET,
Editor-in-chief and publisher

EDITORIAL DEPARTMENT

Brian C. FENTON, editor
JuLiaN S. MaRTIN, associate editor
Terl ScapbuTo, assistant editor
JerrRey K. HoLtzman

computer editor
LArRY KLEIN, audio editor
DavID LACHENBRUCH

contributing editor
DON LANCASTER

contributing editor
MicHaEeL A. CovingToNn, NATMI

contributing editor
EveLyn Rosk, editorial assistant

ART DEPARTMENT
ANDRE DuzanT, art director
RusseLL C. TRUELSON, illustrator

PRODUCTION DEPARTMENT
Ruey M. YEE, production director
KATHRYN R. CAMPBELL

production assistant
Ken CoRen
desktop production |

CIRCULATION DEPARTMENT
JACQUELINE P. CHEESEBORO
circulation director
THERESA LOMBARDO
circulation assistant

REPRINT DEPARTMENT
MICHELE TORRILLO
reprint bookstore

Typography by Mates Graphics
Cover design by David Loewy

Electronics Now is indexed in Applied
Science & Technology Index, and Readers
Guide to Periodical Literature, Academic
Abstracts, and Magazine Article Sum-
maries.

Microfilm & Microfiche editions are avail-
abie. Contact reprint bookstore for details.

Advertising Sales Offices listed on
page 146.

Electronics Now Executive and
Administrative Offices
1-516-293-3000.

Subscriber Customer Service:
1-800-288-0652.

Order Entry for New Subscribers:
1-800-999-7139.

Audit Bureau

of Circulations
Member

MON S2IUOIIOB|T ‘9661 YIIB

| % R

w



www.americanradiohistory.com

Electronics Now, March 1996

H

WHAT "3

A REVIEW OF THE LATEST HAPPENINGS IN ELECTRONICS

Sony Wall TV
prototype displayed

At Comdex/Fall in Las Vegas,
Sony demonstrated a prototype of
what it’s been calling a “Plasma-
tron” — a 25-inch diameter, 4-inch
deep TV designed to be hung on a
wall. The flat-panel televisions are
slated for sale in Japan only, begin-
ning in 1996.

The set uses Palc (plasma-
addressed liquid crystal) technology
that was developed by the display
research lab at Tektronix Inc. A
plasma-display structure, instead of
the usual thin-film transistors or
diodes, is used to electronically
control the pixels on a screen. The
modified plasma-display structure
delivers electrons to an LCD
instead of visible light to the eye. A
three-terminal switching device is
formed by a transparent electrode
in the LCD portion of the Palc dis-
play plus the anode and cathode of
the plasma portion. Sony calls the
anode/cathode combination “an
imaginary electrode.”

In a Palc-based set, with its inte-
grated LCD/plasma structure, each
TV line is defined by a plasma chan-
nel. Adjacent channels are separated
by barrier ribs. The cathodes in the
channels are scanned sequentially.
By driving the appropriate electrode
in the LCD portion and the associ-
ated anode in the plasma portion of
the display, a pixel is selected as light
from a backlight is allowed to pass
through the channel.

Palc technology is expected to
have lower production costs than
conventional AM-LCDs. Compar-
ed to the color-plasma displays now
being developed by some Japanese
firms, Palc’s reladvely lightweight

plasma structure is well-suited for
consumer applications such as wall-
mounted televisions. And it should
be easier to improve brightness in the
LCD/plasma system than in light-
emitting displays such as plasma.

To optimize the Palc technology,
Sony has developed a high-preci-
sion screen printing process, need-
ed for uniform .plasma discharge,
and a new color-filter technology
that makes economical use of color
materials. The technology also
required that several LCD-related
procedures be optimized, including
gap control and insulator fabrica-
tion. Sony also designed two cus-
tom high-voltage driver ICs—one
for the plasma side and the other
for the LCD.

The 25-inch prototype displayed
450 TV lines in the 16:9 widescreen
format. Approximately 15 inches
high by 24 inches wide, the Palc
display is just 0.148 inches thick and
weighs 1.7 kilograms. It delivers
260,000 colors at 250 cd/m? of
brightness with a 50:1 contrast
ratio. No viewing-angle specifica-
tions were released, and to date
Sony has made no statements con-
cerning pricing.

Erasable CD-ROMS
on the way

Last fall was a busy time in the
on-going saga of erasable CD-
ROMs, or CD-Es. The Optical
Storage Technical Association de-
bated which of several proposed
logical file structures should be
adopted, called for tightened laser
and data-rate ranges that would
make the 650-megabyte discs easier
to manufacture, and discussed vari-
ous copy-protection schemes.

Meanwhile, at Comdex/Fall in Las
Vegas, Philips Electronics and
Ricoh Company Ltd. demonstrated
a prototype CD-E disc and drive
that successfully performed a
direct-overwrite and sector-erase
cycle. And an ANSI committee met
in Palm Springs, California, with
the goal of finalizing a command set
that would simplify the integration
and use of CD-E drives.

The CD-E format is supported
by 10 major manufacturers: Philips,
Ricoh, Sony, IBM, Hewlett-
Packard, Mitsubishi, Mitsumi,
Matsushita, 3M, and Olympus.
CD-E disks can be reused many
times. CD-E media are expected
provide more than 10 year’s usage,

-about 10,000 access cycles. Because

CD-E drives use the same basic
technology as today’s CD-ROM
drives, they will be fairly inexpen-
sive to produce. The major differ-
ence is that, because CD-E disks

- reflect less light than standard CDs,

the CD-E drives must have a five-
times increase in read-write gain.

At the same ume, Panasonic, a
division of Matsushita, cut prices on
another erasable optical technology.
Phase-change dual (PD) drives can
read CD-ROM disks and write data
on PD optcal platters. 3M Company
is producing and selling PD-compat-
ible media, and Compaq’s Pentium
Pro DeskPro XL 6150 includes a PD
drive.

Although both erasable optical
technologies can read today’s CD-
ROM disks, writing data that can be
read on current CD-ROM drives is
another matter. In the case of CD-
E, the problem lies in the adjust-
ments made to compensate for the
disks’ lower reflectability. Today’s
CD-ROM drives cannot read PD
media at all.

wwWwW americanradiohistorv com
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Overpowered.

upP TQ 2 GS/s SAMPLE RATE FAST FOURIER TRANSFORM (FFT)
The highest sample rates THE TEKTRONIX NAMEPLATE Analyze waveforms faster. What others
you can find in this class. From the world leader in oscilloscope technology, charge $500 or more for is built right in.
all the service and support you'd expect.
/ FLOPPY DISK DRIVE
Transfer data directly to

DIGITAL REAL TIME
Single-shot capture up
{0 400 MHz on each
channel. The power to
see reality, not some
approximation of it

exclusive at this price.

*width
5ns RUN/STOP
Button Onty

ASingee
} Acquisition
Sequence

«
somv  2Sns R

FFT and Disk Drives — features others charge

Tektronix redefines the price-performance hundreds of dollars more for, or don’t even have.

benchmark in oscilloscopes. Numbers tell the The biggest breakthrough, though, is in the

story: A sample rate of up to 2 GS/s and a band- number on the price tag. The TDS 300 Series

width of up to 400 MHz take you to the highest starts at $2,495. For this price, you get a level of

level of performance, Digital Real Time (DRT). 100 Aﬁ%%%/i‘“ggr ¢  performance you'd expect only in scopes twice

DRT is an exclusive oversampling technology as expensive. Contact your Tektronix Authorized

that lets these scopes beat the real-world challenge - 105 360$3' e Distributor for details, or call 1-800-479-4490,

200 MHz, 1 GS/s, DRT, FFT, Disk Drive

of displaying infrequent, single-shot events. Action Code 311. And prepare to be overwhelmed.

You'll see things the other scopes can’t even

s,

. 3 TDS 380, $4,595 kt =
capture. The new TDS 300 Series also offers 400 MHz, 2 GS/s, DAT, FFT, Disk Drive Ie l‘Oll/l,X
i‘iiSO 9001
ARG 3 *Manufacturer s. suggested retail prices shown. ©1995 Tektronix, Inc. All rights reserved. Tektronix is a registered trademark of Tektronix. Inc. hitp.//www.tek.com 40A-MU6220
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Pricing for the two technologies
should be similar. The prices of the
Panasonic internal PD drives have
been reduced from $895 to $500.

Automotive safety and
communications system

Prince (Holland, MI), a global sup-
plier or integrated automotive interior
and electronic systems, and SkyTel
(Jackson, MS), the leading provider in
national wireless messaging services,
are teaming to manufacture and mar-
ket “AutoLink,” an affordable, com-
plete automotive safety, security, and
communications system. AutoLink
includes  automatic  emergency
response, theft deterrence, vehicle
tracking and immobilization, two-way
personal paging, remote vehicle
unlocking, driver personalization,
navigational guidance, and location-
based information services.

The system combines two tech-
nologies: Its two-way wireless com-
munications are based on narrowband
personal communications - services
technology, and a differendal global
positioning  system  (GPS) receiver
provides its navigational, and some
security, capabilities. Motorola will
supply the two-way paging and GPS
hardware. The AutoLink system will
have a coverage area equivalent to that
of cellular service.

-

THE AUTOLINK SYSTEM, when factory-in

Three separate service packages
will be offered. For personal safety,
the Emergency Road Assistance pack-
age can immediately and automatical-
ly contact an emergency response
team when an airbag is deployed and
send confirmation back to the driver
once the response team is on the way.
AutoLink can also provide medical
information about the driver to the
ambulance team. The driver can inde-
pendently summon police, medical, or
roadside assistance at the push of a
button even if he is lost —AutoLink
provides the vehicle’s location to the
€mergency service

The Vehicle Safety package
includes passive theft intervention and
vehicle tracking, notifying police if the
vehicle is stolen and then pinpointing
its actual location; and vehicle location
and immobilization, which finds and
immobilizes a stolen car.

The Driver Convenience package
offers navigational guidance; remote
vehicle unlocking; two-way personal
paging and messaging; location-based
information including the closest
ATM or hospital as well as customized
data on stock reports, sports scores,
traffic reports, and weather/road con-
didons; fleet management and track-
ing; and remote diagnostics using the
car’s onboard body computer. The
navigation system uses a central, off-
board database. By calling AutoLink’s
toll-free number, directions based on

X

stalled in a vehicle, will provide navigational,

communications, security, informational, and safety services.

www americanradiohistorv com

your current location will be paged to
the vehicle. - Pressing the “I'm lost”
button prompts a new set of direc-
tions. Drivers can also be alerted to
traffic delays and given alternate
routes.

The AutoLink system will be made
available as a fully integrated, compact
factory-installed option in 1998.
Beginning this year, the focus will be
on fleet sales, including commercial
car-rental services and other car and
truck fleets. When installed on new
vehicles, service typically will be pro-
vided through the vehicle’s warranty
period. After that, additional service
can be purchased on a monthly basis.

Holographic data storage
under development

A five-year, $32-million joint uni-
versity/industry/government project
to develop holographic data storage
systems has begun. Such systems can
hold more than 12 times the informa-
ton of today’s largest magnetic hard
disk drives and maintain data input
and output rates more than 10 times
faster than is currently possible. .

Half of the funding for the
Holographic Data Storage System
(HDSS) program is being provided by
the U.S. Defense Department’s
Advanced Research Project Agency
(ARPA). The remaining funding
comes from the 12 corporate and uni-
versity participants: Carnegie-Mellon
University, GTE Corporation, IBM’s
Almaden Research Center, IBM’s
Watson Research Center, Kodak,
Optitek,  Rochester  Photonics,
Rockwell, SDL Inc., Stanford
University, the University of Arizona,
and the University of Dayton. ARPA’s
aim is to see if the technology could
help provide soldiers and command
centers with rapid access to the large
amounts of information and visual
images they need to be successful in
the 21st century. The corporate par-
ticipants anticipate applications in avi-
ation, computing, image processing,
and telecommunications.

Holographic data storage systems
use lasers to store information as
“pages” of electronic patterns within

continued on page 33
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What's hetter 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 Leaming Programshows
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 aboutin connection with speed
reading courses, or even tried and found inef-
fective.

Injust a few spare minutes a day of easy
reading and exciting listening, you discover an
entirely new way toread and think — aradical
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 Leaming 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 toread...finishing a stimu-
lating book and retaining facts and details
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4
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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-

www americanradiohictorv com

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 Learning for 15 days

without risk. Enclosed is the first of 4 monthly

| payments of $32.25°. If I'm not completely
satisfied, | may return it for a prompt refund.

| SAVE 8.00! | prefer to pay the $129.00 now,
and save the $8.00 shipping & handling charge. |
| 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: | | Visa MC (] Am Ex [ Discover

_ Exp.

|Card#____

| Signature

| Phone ( )

Name

| Address

| city State ___ Zip

| *Plus $8.00 shipping and handling. U.S. funds

I only. For New Jersey residents, sales tax will
be added.

| |eClr‘n Dept. LEC-01, 113 Gaither Drive,
ncormrorateo Mt Laurel, NJ 08054-9987
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READERS RQUESTIONS,

EDITORS ANSWERS

Latching-switch circuit

I would like to update nry existing

mechanical velay latch circuits with
state-of-the-art solid-srate technology.
Do you know of a solid state laich that
will provide a positive output of 5 to 12
volts when turned on by a momentary
ground to the inpur?  The next
momentary ground input  should
release the lgtch. — W, E. B,
Independence, Mo.

The latch circuit that you need is

called a flip-flop and is one of the
basic building blocks of computers.
In essence, it’s a one-bit computer
memory. A convenient IC to use is
the 4013, a CMOS chip that con-
tains two flip-flops and does not
require a regulated supply voltage.

FLIP-FLOP DENONSTRATION. One
button turns the LED on, the other turns
it off.

Figure 1 shows one way to use a
flip-flop as a latching switch. If you
apply a posidve pulse to its SET
input, the output turns on. It
remains on until a positive pulse is
applied to the RESET input to turn it
off. (TTL flip-flops such as the
74LS74 are actuated by negative
rather than positive pulses.)

Figure 2 shows how to use one
pushbutton switch instead of two.
The SET and RESET inputs are
grounded, the inverted (—Q) output
is fed back to the D input, and the
pulses go into the CLOCK input.
Each positive pulse makes the flip-

flop toggle from one state into the
other.

The TLCS5S chip in Figure 2
serves two purposes. [t inverts the
pulses so-that you can get a positive
pulse from a switch that is connect-
ed to ground. More importantly, it
also “debounces” the switch. When
you press a button, it doesn’t just
make contact once — the contacts
“bounce,” opening and closing
three or four times. The 4013
would toggle once on each bounce,
leading to unpredictable results.
The TLC555 uses a resistor and
capacitor to smooth out these fluc-
tuations so that cach press of the
button produces only one pulse.
Don’t use a plain 555, which may
introduce a “bounce” of its own.

In Figure 2, the output of the
circuit is shown connected to a con-
ventional magnetic relay, but you
might prefer to usc a solid-state
relay that takes logic-level input.
For maximum reliability, connect a
0.1-pF capacitor across the power
supply pins of cach IC, and be sure
to ground all four inputs of the sec-
ond flip-flop in the 4013 if you're
not using it.

If you need dozens of latches,
consider using a microcontroller
instead. A suitably programmed
microcontroller can do the work of

eight or more of the circuits shown
here, and can even do its own
debouncing by mecasuring the dura-
tion of each switch closure.

AG clock motors on DC
nower

Lan in the process of building a very

accyrate clock, using a 60-MHz
crystal and sending it through a series
of decade dividers. My request is for a
design of an output stage to handle the
clock motors.  Can I use four power
transistors in an H-bridge circuit? 1do
not want to use a transformer to drive
the clock motors due to the cost and
weight. — W. S., Waymart, Pa.

An H-bridge is a circuit that sup-

plies power to a motor and can
reverse the polarity (Figure 3). It’s
usually used to run a DC motor for-
ward and backward, but we don’t
see why it wouldn’t work with an
AC motor, if you reverse the polar-
ity over and over at the right fre-
quency.

The motor will receive a square
wave rather than a sine wave, of
course, but that’s all right; small
clock motors run fine on square
waves. Note that the RMS voltage
of a square wave is the same as the

TLC555

1+
I

tRF510

ELECTRONIC TOGGLE SWITCH
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Be a high-paid computer
service technician

Train With NRI — America’s #1 Choice in Computer Training

Only NRI gets you inside a powerful
full-featured 486DX4/100 MHz
computer system you keep — giving
you the hands-on experience you need
to work with, troubleshoot, and repair
today’s most widely used computers
and peripherals. There's no more
affordable way to start a

money-making career, even a B SUPER VGA COLOR MONITOR
R S owory
technician o = S B EXCITING MULTIMEDIA
3 ~ —— PERIPHERALS
- Quad-speed CD-ROM drive
—_——— TEERI T, 7 ?
Hely on the — l I . 16-bit sound card, and
= - E_> / 4
original — NRI - / speakers

Over a decade ago,
NRI pioneered
at-home training
in computer
servicing. Today,
NRI offers the
only computer
servicing course with
real-world experiments
using state-of-the-art computer equipment
and professional diagnostic tools.

There’s no doubt about it: Working
“hands-on” with all the most sought-after
technology gives you practical skills and
lasting confidence. Performing key tests
and demonstrations, you're able to see for
yourself how things work, what can go
wrong, and how you can fix it.

Train with and keep
the most advanced computer
in home study today

NRI’s unique training has you explore a top-
notch computer system and its peripherals,
beginning with the revolutionary 486DX4
100 MHz central processing unit {(CPU).

You get to know your computer’s 8 meg
RAM, 128K cache memory, 540 meg hard
drive, and 14,400 baud fax/modem. Then
you gain an appreciation for the brilliant
display of your Super VGA color monitor, the
drama of your quad-speed CD-ROM drive
and 16-bit sound card, as well as the cutting-
edge technology of Windows 95.

Plus, you learn how to use Ultra-X
professional diagnostic hardware and
software to pinpoint problems on any IBM-
compatible machine.

No experience needed,
NRI builds it in

Studies show that jobs for computer service
technicians will be up by 38% in the next
10 years. Even if you've never worked with

YOU GET EVERYTHING YOU
NEED FOR SUCCESS

I 486DX4/100 MHZ COMPUTER

Features 8 meg RAM, 128K cache
memory, and 540 meg hard drive for
exceptional data storage capacity and
data access speed

NEW!
486DX4/100 MHz
Computer and
Windows 95!

\ B FAUMODEM

Q 14,400 baud for fast
S\ communications, plus
\' ten free hours of America
\\  Online

B ULTRA-X DIAGNOSTIC
PACKAGE

R.A.C.E.R. Il plug-in card
and QuickTech-PRO
software to help you
detect problems on
virtually all IBM-compatible machines, even.
if computer is 5% operational

I NRi DISCOVERY LAB

Complete breadboarding system to design
and modify circuits, diagnose and repair fauits
I DIGITAL MULTIMETER

Professional, hand-held test instrument for
quick and easy measurements

B WINDOWS 95

Time-saving operating system that’s taken the
computer world by storm!

computers before, NRI's interactive training
builds such a solid foundation of know-how
and practical experience that tomorrow’s
jobs can be yours.

Right from the start, hands-on
experiments reinforce concepts presented
in NRI'’s bite-sized lessons. And because
your work is reviewed by your personal
instructor, you know for certain that you
can apply theory to real-world demands.

FREE NRI catalog tells more

Send today for your free, full-color catalog.
If the coupon is missing, write to: NRI

. CALL NOW!
Washingion, DG 20008, O 14800-321-4634, Ext, 1437

SEND TODAY FOR FREE NRI CATALOG!

”RlSchools 4401 Connecticut Avenue, NW, Washington, DC 20008

J Check one FREE career catalog only

_| MICROCOMPUTER SERVICING

{Z] Computer Programming [ Networking with Windows NT

[ TV/Video/Audio Servicing (] Bookkeeping and Accounting

U Desktop Publishing (O Visual Programming in C**
with PageMaker

R.A.C.E.R. and QuickTech-PRO are registered trademarks
of Ultra-X, Inc. Windows 95 is a trademark of the
Microsoft Corporation.

OR GET YOUR DEGREE!

(O Associate Degree
in Accounting
[ Associate Degree
in Business Management

N SN T T NN T G N S
LN & N & N & N §F N N

Name {please print) Age
Address
City - State Zip
L . e . S Accredited Member, Distance
A Division of The McGraw-Hill Companies Education and Training Council 0003-0396
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AN H-BRIDGE CAN RUN A DC MOTOR in either direction by turning on two transistors at

a time.

peak voltage, so the DC supply should
be 120 volts.

One obvious difficulty, in designing
an H-bridge circuit, is that half of the
transistors operate at high voltage;
their bases or gates aren’t all at the
same voltage level. For that reason,
we suggest you the International
Rectifier PVD33  “photovoltaic
relays,” which are actually high-power
optocouplers. Each PVD33 contains
an LED and a light-actuated power
FET. You can use logic-level signals
to light the LEDs, and all the LEDs
are referenced to the same ground,
regardless of the voltages on the
FETs. The PVD33 also contains a
diode to protect the FET against
inductive kickback.

Figure 4 shows a circuit to get you
started. Caution: We haven’t actually
built this, and it may need some fur-

ther refinement. Note that the input
waveforms should include a slight
time delay between cycles to ensure
that all four transistors never turn on
at the same time. You may be able to
get away without the time delay,
because the PVD33 itself turns on
slowly but turns off fast — giving you
about a millisecond of “dead time” at
the start of each pulse. But be
absolutely sure that the “on” pulses for
different pairs of transistors don’t
overlap. ‘The light bulb is there to
limit current in case they ever do.
One supplier of PVD33s is Digi-
Key (P.O. Box 677, Thief River Falls,
MN 56701, phone 800-344-4539).
Unfortunately, four PVD33s, at about
$7 each, cost more than a small trans-
former. If you decide to go the trans-
former route after all, see
Astrophotography for the Amateur, by

40W 120V LIGHT BULB
(TO LIMIT CURRENT)

)

Michael Covington (Cambridge
University Press, 1995) for a circuit
that you can adapt (an electronically
controlled telescope drive).

As for the time base: 60 MHz is too
fast for ordinary TTL or CMOS ICs.
Start with 6 MHz instead. Better yet,
use a National Semiconductor
MMS5369AA chip, which derives an
accurate 60-Hz square wave from a
3.58-MHz color TV crystal.

Fickle peds

I have an old 8088 computer with an

EGA monitor that works fine except
that there is no red color. Once tn a great
while the red comes back in all its glory for
about 10 or 12 seconds. I suspecred the
monitor at first. Perbaps something
grounding the grid of the red gun?
Having no circuit diagrams, 1 decided to
ask you if you bad any suggestions —
other than taking the dang thing out in
the field and putting it out of its misery
with a shotgun. — 7. P U., Deltona, Fla.

As you surmise, it may not be the

CRT. The first thing to check is the
video cable; red, green, and blue are
carried on separate wires, and a bad
connection will inactivate one or more
of the three electron guns. On the 9-
pin EGA connector, red is on pin 3 and
secondary red, used for color mixing, is
on pin 2. Disappearing red could also
be due to problems with the EGA card
itself; have you tried another video
card or another monitor? [EN]

+120V
ficy [ Pvpas l I PVD33 | INPUT
At A2 8 8 2 AM—oC WAVEFORMS
[ Er * *::] — 330
~a Ve
} A' D
L3 5 S—— 13 1
) ( ) ] - B,C
o PVD33 PVD33 '
2 2 8 MOTOR 8 2 AAA—oD
WA (UP TO ! e 1 eosec.
~ 300 mA) 7= SLIGHT DELAYS
TO AVOID
_Trg 5 5 R TURNING ON
= ALL 4 FETS
AT ONCE

UNTESTED DESIGN IDEA for driving AC clock motors with an H-bridge.
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SEND YOUR COMMENTS TO THE EDITORS OF ELECTRONICS NOW MAGAZINE

PROTEL EASYTRAX

The January 1996 issue of
Electronics Now incorrectly stated
the FTP site for Protel Technology,
Inc. The correct information is:
FTP site: rocky.protel.com
login:anonymous
password: <your E-mail address>

In addition, you can reach Protel
at: http://www.protel.com

When logged in, you'll find
much in addidon to what was men-
tioned in the magazine. If vou have
any questions, comments, com-
plaints, or problems accessing any
of Protel’s sites, please send E-mail
to: masterweb@protel.com.

JIM POEHLMAN
Network Manager
Protel Technology, Inc.

CARBON-MONOXIDE
DETECTOR WARNING

The “Carbon-Monoxide Det-
ector” project featured in the
September 1995 issue of Electronics
Now featured a carbon-monoxide
detector “card” with “heads up”
printed on the face. The circuit
measures the reflection of light off
the chemically active spot on the
carbon-monoxide detector. I would
like to warn your readers of the lim-
itations of the device and advice
them of alternatives.

I have used dozens of that exact
detector and similar devices, both as
space or room detectors and as per-
sonal detectors with the clothing
clip. That type of detector has also
been promoted as a low-cost (usual-
ly less than $5) home detector, and
has been used on small aircraft.

I have grave reservations con-
cerning the reliance on that device

to provide contnuous, long-term
warning of injurious carbon-
monoxide concentrations. First, I
have found the useful life of the
detector to be a maximum of three
months after opening the factory-
sealed pack. Second, the detector
has no provision to warn when it is
no longer affected by carbon-
monoxide gas. Finally, the active
spot does not return to normal color
after exposure to carbon monoxide.
In sum, that type of detector can
lead to a false sense of security.

Up until about two years ago,
the “heads up” type of detector was
the only readily available, low-cost
warning device in this country.
Electronic devices were only avail-
able in Canada, Europe, and Japan.

Beginning in 1993, U.S. manu-
facturers began producing both bat-
tery-operated and AC-powered
complete detector systems for less
than $100. The July 1995 issue of
Consumer Reports rated 10 commer-
cial units in the $40 to $80 price
range. 1 believe any of those units
are far superior to the color-change
badge detector.

If an experimenter wants to
build an electronic detector, I sug-
gest contacting Figaro USA Inc.
(P.O. Box 357, 100 Skokie Blvd.,
Room 575, Wilmette, IL 60091; 1-

Write To:
Letters,
Electronics Now Magazine,
500 Bi-County Bivd.,
Farmingdale, NY 11735

Due to the volume of mail we
receive, not all letters can be
answered personaily. All letters
are subject to editing for clarity
and length.

708-256-3456). Figaro has solid-
state carbon-monoxide sensors, car-
bon-monoxide IC’, and other
solid-state environmental sensors.
DONALD J. KOVACS, PE.

Au Gres, MI

HUMMING ALONG

I read with great interest Larry
Klein’s “Audio Update” discussion
of “The Hum” (Electronics Now,
December 1995). One of the few
advantages of my surviving to the
age of 74 is that I've accumulated a
lot of experience by being in the
right place at the right time.

For almost 35 years, my wife and
Iowned an old farm in southeastern
Vermont in the town of Chester.
We are teachers and spent our sum-
mer vacations there.

Some time in the early or mid
1960%, “The Hum” was reported in
New England by one of the major
weekly news magazines. As I recall,
1t was somewhere in Connecticut,
or maybe western Massachusetts. It
was sufficiently audible to be heard
by hundreds of people, and I believe
that I, too, heard it at times during
the summer months. Our old farm-
house was quite isolated in the
mountains, surrounded by “quiet.”

I remember it as a very low-fre-
quency hum, more like a sine wave
than a fundamental with harmonics.
Think of the 20-cps organ not
introducing the tone poem “Also
Sprach Zarathrustra” by Strauss
and you’ll be close to the sensation.

After more than 30 years, [ don’t
recall any specific investigation or
conclusions, but I think it’s signifi-
cant that it occurs in mountainous
regions and during warm weather.
The fact that it lasts for weeks sug-
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gests that its origin is more likely geo-
logical than from the vagaries of
changeable weather.

So add this to your list of date/loca-
tions. It would be helpful if some com-
petent scientist, well versed in
geology, meteorology, and acoustics,
was to collect more complete data on
a worldwide basis.

JEROME S. MILLER, WSIDP
Grand Rapids, MI

BATTERIES, 2000 B.6.
(BEFORE GALVANI)

I read with pleasure the article ent-
tled “Regulated Power for Electro-
chemistry” hy Edward Barrow
(Electromicy Now, [December 1995). 1
think it was very well written, infor-
mative, and succinet. Yet after reading
it, T felr compelled to write this letter
10 correct a misstatement pertaining
to the invention of the electric battery.

Earlier this vear, while compiling
information for 4 science project for
children pertaining to electrochem-
istry, I came across a very interesting
article on batteries. According Harry
M. Schwab, the author of “Electric
Batteries of 2000 Years Ago,” which
appeared in the April 1957 issue of
Seience Digest, it appears that the
Parthians from ancient Iraq were
using electric batteries for electroplat-
ing metals made approximately 2000
vears before Alessandro Volta and
Luigi Galvani “discovered” electric
cells in the late 18th century!

Those ancient batteries were made
from thin copper sheet soldered, using
a 60/40 tin-lead alloy, into the shape
of a cylinder approximately four inch-
es long and one inch in diameter. The
bottom of the cylinder was sealed by
crimping in a small copper disk. (That
same combination of metals was used
by Galvani in 1786 when he “discov-
ered” the galvanic cell.) The assembly
was then placed inside of a small clay
vase for support, and an electrolyte
was added to the cylinder. It is safe to
assume that grape juice or wine, which
are high in citric and acetic acid, were
probably used as the electrolyte
because those were the drinks of
choice 2000 years ago. After adding
the electrolyte, an asphaltum (or bitu-
men from Noah’s time) stopper,

through which projected an iron rod,
was used to close the cell.

Anyone who has taken a high-
school chemistry class knows that a
difference in electric potential exists
when two dissimilar metals are
immersed into an electrolyte. In an
attempt to somewhat duplicate the
ancient battery, I assembled one from
a copper cylinder, an iron rod, a plex-
iglass disk, and a Mason jar. After
inserting the copper cylinder into the
jar, I drilled a hole through the plexi-
glass disk, inserted the iron rod
through it, and glued the disk-rod
assembly to the copper cylinder. After
adding grape juice (I also used vine-
gar) to the jar, I carefully attached a
jumper wire from the iron rod to the
copper cylinder. After an hour or so
had elapsed, a visible coating of copper
was present on the iron rod (reduction
reaction). After disconnecting the
jumper wire, I connected a voltmeter
to the two metals and found that the
voltage potential measured between
them was approximately 0.52 volts.

You know, it’s amazing what you
can discover when trying to develop a
science project for children.

TIM E. ROTH
Las Cruces, NM

MOBILE ELECTRONICS TESTING

The Mobile Electronics Certifica-
tion Program (MECP) is the only
industry-wide, nationally recognized
testing program for installers. The
benefits to mobile electronics manu-
facturers, retailers, and installers are
clear: By improving the quality of
installations, product returns are
decreased, consumer confidence is
increased, and the level of profession-
alism in the 12-volt industry is raised.

To date, more than 12,000
installers have taken the MECP test.
Some 9000 already have been certified
as Installers; as Specialists for
autosound, security, and cellular; as
First-Class Level Installers; and as
Master Installers. For every installer
certified, the Consumer Electronics
Manufacturers Association’s (CEMA)
Mobile Electronics Division, which
manages MECP activities, estimates
that there are four others who could,
and should, be certified.

www americanradiohistorv com

The test schedule for the following
two months is as follows: Portland,
Oregon, February 1; Chicago, Illinois,
February 8; St. Louis, Missouri,
February 15; Baltimore, Maryland,
February 22; Raleigh, North Carolina,
March 7; Houston, Texas, March 14;
Salt Lake City, Utah, March 21;
Omaha, Nebraska, March 28.

Registration deadlines are two weeks
before the tests. More information is
available by calling 703-907-7689.
STACY SAUL
Manager, MECP
Arlington, VA

BUY A MACINTOSH!

Once again, your magazine has
pushed aside the “electronics” aspect
and has tried to be like one of a bazil-
lion other computer magazines.
When I saw the article “So You Want
to Buy a New Computer?” (Electronics
Now, January 1996), 1 thought “This
ought to be good.” Just as I thought,
your article focused on IBM-compati-
ble computers and just about ignored
everything else. Like lemmings all fol-
lowing each other off the edge of a
cliff into the Intel Pit of Doom, you
happily jumped in line.

Jeff  Holtzmans  “Computer
Connections” column caught my eye.
The first line read, “Today’s CPU of
choice is the Pentium.” I would have
read the rest of the article, but I was
laughing too hard. The latest upgrade
in the aging x86 series is the CPU of
choice? That’s sad. The computer
buyer’ article briefly states that Intel
has fixed the Pentium’s “little” math
problem. The fact that the problem
could ever occur shows how Intel
favors quantity over quality.

I think David Letterman said it all
when the Late Show Quiz Machine
stopped working: “It must be running
on a Pentium!”

The article also briefly mentioned
the PowerPC chip and how it’s only
faster than the Pentium with “the very
few applications written specifically
for the PowerPC.” There are many
PowerPC native applications. Maybe
not from Microsoft, which couldn’t
write an efficient program even if it
knew how. (Almost 30Mb of disk
space for a word processor? That’s not
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going on szy hard drive!)

Maybe you’ve seen the commercial
in which a businessman, standing in
front of hundreds of people, is about
to give a presentation as soon as he
can get his PC to work. The people in
the audience yell out advice on how to
get the thing running. Then someone
yells out the best advice of all: “Buy a
Macintosh!” .

Pentium is the CPU of choice?
Not my choice.

DAVID ZADROZNY
Morris Township, N

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 bankruptey 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
and to sell rights to the Amiga so it
can be cloned. Amiga’s future is
brighter now than it has been in years.

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.

KURT D. SWAIM

Fort Wayne, IN [EN]
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L™ GLOBAL
SPECIALTIES

PROTO-BOARD"

The breadhoard you only buy once.

At Global Specialties® we make one kind of
breadboard, the very best, PROTO-BOARD®.
American made and Guaranteed for life.

PROTO-BOARD® brand breadboards and the
complete Global line of test instruments are in
stock at fine electronic distributors everywhere.

70 Fuiton Terrace, New Haven, CT 06512
(203) 466-6103 + Fax: (203) 468-0060

Can't Wait! Call Toll-Free

1-800-572-1028
B an

HMerplex
industries
company

CIRCLE 122 ON FREE INFORMATION CARD
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EARN YOUR
B.S. DINEGREE

COM POlRlTE RS
ELECTRONICS

By tudyng at Home

Grantham College of Engineering,
now in our 45th year, is highly experi-
encedin “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;

(1) 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 PRODUCTS

USE THE FREE INFORMATION CARD FOR FAST RESPONSE

Digital Oscilloscopes

THE THREE NEW MODELS
in the Tektronix TDS 300 series of
digital oscilloscopes provide double
the performance of previous mod-
els, while retaining affordable
prices. The 100-MHz TDS 340,
200-MHz TDS 360, and 400-MHz
TDS 380 are basic troubleshooting
instruments targeted primarily for
the education, design, service, and

CIRCLE 20 ON FREE INFORMATION CARD

repair markets. The TDS 340’ two
channels digitize at a rate of 500
megasamples per second, the TDS
360 at a rate of 1 gigasample per
second, and the TDS 380 at a rate
of 2 gigasamples per second. The
31/,-inch DOS-compatible floppy-
disk drive built into the 360 and 380
models is useful for storing refer-
ence waveforms, downloading

waveforms and setups, and import-
ing and exporting waveform values
into application programs.

All three scopes offer the bene-
fits of digital capability, allowing
the user to store setups and wave-
forms and perform 21 different
automatic measurements. They fea-
ture Fast-Fourier-Transform (FFT)
capability, which is useful for ana-

lyzing harmonic content of signals
in power supplies, noise in mixed
digital/analog systems, line current
harmonics, and vibration systems.
Tektronix’ patented Digital Real-
Time (DRT) oversampling tech-

nology  dramatically  reduces
aliasing and enables single-shot
waveform capture at the instru-
ment’s full bandwidth.

Like earlier models, the three
newest scopes offer four acquisition
modes: sample, envelope, average,
and peak detect. Video and edge
triggering capabilities are built-in,
along with the ability to capture
transients down to 1 nanosecond.
The new scopes also feature the
same intuitive interface as the rest
of the TDS 300 Series.

The TDS 340, 360, and 380 dig-
ital oscilloscopes have suggested
retail prices of $2495, $3495, and
$4595, respectively. A communica-
tion option is available for /O to
GPIB, RS-232, and Centronics-
type interfaces and VGA monitor
output.

TEKTRONIX MEASUREMENT
BUSINESS

Literature Distribution Center

P 0. Box 1520

Pittsfield, MA 01202

Phone: 1-800-479-4490

Leds with low-battery warning
ACCORDING TO LUMEX
Opto/Components, their LEDs are
the first to incorporate a CMOS
chip that provides a low-power sig-
nalling function inside a typical T1-
3/5 (Smm) LED lamp. The LEDs
are aimed at manufacturers of bat-
tery-operated end products who
need a foolproof way to warn con-
sumers that the battery power is
about to drop to zero.

Designed to detect low power in
devices powered by two 1.5-volt AA
batteries, the LEDs can also accom-
modate packs of three to six 1.5-volt
cells by using external resistors.
Applications for the new LEDs
include any portable, handheld con-
sumer and industrial products that
use AA batteries.

The LEDs are available in super
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TEKTOOLS

Two ways to fit a 100 MHz
benchtop scope in your hand.

TekScope”

Got huge hands? Then you can probably lug a benchtop scope around the field. For the rest
of us, there’s TekScope?* the first hand-held with true 100 MHz bandwidth and 500MS/s
sample rate on both channels. It's got the familiar Tek interface, a bright, backlit display and
is priced at just $2195 MSRP. Call 1-800-479-4490, action

code 709, or visit our Web site at http://www.tek.com. 'Ibktron/ix

ademark of Tektroni

www americanradiohistorv com
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EOUIPMEN,T
(4’ CARANTEED

inates COPY
Your VCR TAPES Epc“::ecﬂoﬂ“‘
CANRAY AS 1
\ _anylape

2 Year Waranty|

CALL NOW!

ANTIQUE RADIO CLASSIFIED

Free Sample! 4N
Antique Radio’s ¥ (N \E)
Largest Circulation Monthly. ﬁ ) B I‘
Adicles, Ads & Classifieds =Moo M

6-Month Trial: $17.95. 1-Yr: $34.95 ($51.95-1st Class).
AR.C., P.0. Box 802-L15, Carlisle, MA 01741

Phone:(508) 371-0512 VISA/MC  Fax:(508) 371-7129

LICENSED

ELECTRONIC TECHNICIAN!

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!

1
I |
] FCC LICENSE TRAINING, Dept. 90 |
1 P.O. Box 2824, San Francisco, CA 94126 |
] Please rush FREE details immediately! ]
: NAME :
I ADDRESS 1

|

R
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red and yellow colors. Input voltage
can be as low as 2.0 volts, with detec-
tion sensitivity of 2.3 + 0.1 volts and
standby current of S-microamperes.
Light intensity at 6.5 milliamperes
(for red-diffused) is 3-millicandella
minimum.

The price range for the special
LEDs is from $1.50 to $1 each in
quantides of 1000 or more pieces,
depending on color and package.
LUMEX OPTO/COMPONENTS INC.
290 East Hellen Road
Palatine, IL 60067
Phone: 1-708-359-2790
Fax: 1-800-944-2790

D/A Converter
WELTRONICS CORP. CLAIMS
that its AMC DACS digital-to-analog
converter can vastly improve the
sound quality of CDs and laserdiscs
played on older CD players, portable
CD players with digital outputs, and
laserdisc players. The DACS features
four switched inputs, a tape loop for
digital recording, and EIA-standard
output. It supports up to 18-bit input
data.

The DACS ofters low-noise, high-

7 %
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T
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resolution digital-to-analog conver-
sion using Philips’ latest bitstream
DAC with continuous calibration up
to 18 bits. It provides automatic detec-
tion and lock for 32K, 44.1K, and 48K
digital signals. Its output provides an
optimum signal level for Dolby Pro
Logic circuits, eliminating input over-

load.

www americanradiohistorvy com

The DAC8 D/A converter costs
$199.95.
WELTRONICS CORP.
P O. Box 80584
San Marino, CA 91108
Phone: 818-799-6396
Fax: 818-799-6541

Cable management systems
CMS PRO SOFTWARE FROM
Wavetek is a Cable Management
System (CMS) for the Lantek Pro
Series of cable testers. The Windows-
based software allows users of the
Lantek Pro series of local area net-
work Category 5 and fiber-optic cable
testers to maintain and manipulate
databases of cable installation infor-
mation. CMS Pro helps organize and
store cable test data and user-defined
data. It also generates formatted
reports for cable installers and net-
work managers.

The software also allows users to
operate the Lantek Pro cable testers
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under remote control of a PC. With
the Lantek Pro attached to the serial
port of the computers, the user can get
complete diagnostics on a suspect
cable segment in a matter of seconds.
Faults such as bad connectors, cuts in
the cable, and transient noise from
machinery or transmission equipment
can be easily detected and reported to
the user.

Cable installers and service
providers can use CMS Pro to main-
tain information and historical data on
cable installations, and either store
them for future reference or distribute
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Just like these
Fully Trained
Electronics
Professionals

“Thanks to CIE | have tripled my previous
salary, and | am now in a challenging and
rewarding new field where only the sky is
the limit.”

Daniel Wade Reynolds

Industrial Electrician

Ore-lda Foods

“CIE was recommended to me by my boss.
It was appealing since | could study at my
own pace at home and during business
tavel.”

Dan Parks

Marketing Manager/Consumer Products
Analog Devices, Inc.

“I foved the flexibility CIE offereqd. It was the
only way ! could continue both school and
my demanding job."”

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, inc.

“l liked the way the school was set up with
laberatory assignments to enforce
conceptual learning. The thing which
impressed me the most about CIE's
curricutum is the way they show application
for all the theory that is presented.”

Daniel N. Parkman

Missile Electro-Mechanical Technician
U:S. Air Force

L

b

“Complating the course gave me the ability
to 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.

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 moré 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

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

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!

www americanradiohistorv com

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. TED

1
45> Scg,

Y ES ! | 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
is no obligation.)

Please Print Clearly

Name

Address

City

State _____ Zip Age

Phone No.
Check box for G.1. Bill Benefits.

1 i Veteran
AE84

' Active Duty

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

Cleveland, OH 44114

A School of Thousands.
A Class of One. Since 1934.
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them, to customers. Network man-
agers can use CMS Pro to keep track
of complex cable installations and the
associated test data.

.CMS Pro 1.0 software has a list
price of $295.
WAVETEK CORPORATION
Instrument Division
9045 Balboa Avenue
San Diego, CA 92123
Phone: 619-279-2200
Fax: 619-565-9558

PIC emulator kit
THE PICULATOR FROM E D
Technical Publications is a low-cost,
in-circuit PIC165C5X emulation sys-
tem that comes in kit form. The
Windows-based Piculator software
allows unlimited breakpoints and on-
the-fly modification of PIC program
and data memory. Other emulation
features include full display of all
internal PIC registers including stack,
W, and program counter. Each indi-
vidual register location can be modi-
fied by the user via the Windows
driver program. Single-step operation
is also supported.

Piculator supports the PIC16C54,
PIC16C55, PIC16C56, PIC16C57,

CIRCLE 24 ON FREE INFORMATION CARD

PIC16C58 via the standard PC paral-
lel port. All components, with the
exception of the emulation Piculator
engine, are standard, off-the-shelf
devices. That facilitates any repairs
made necessary by harsh development
environments. The kit is easy to build
and, with its familiar Windows inter-
face, easy to use.

The Piculator kit, complete with
Windows supervisory software, power
supply, and free technical support,
costs $199.

E D TECHNICAL PUBLICATIONS
P. O. Box 541222

Mervitt Island, FL 32954-1222
Phone: 1-800-499-3DTP

Fax: 407-454-9905

BBS: 407-454-3198

E-mail: edtp@ddi.digital.net

Surface-mount monolithic amplifier
MINI-CIRCUIT’S MAV-5SSM IS A
high-performance, medium-power
monolithic amplifier housed in a low-
cost, plastic surface-mount package.
The cascadable, 50-ohm device covers
50 to 1500 MHz with typical maximum
output power of +18.0 dBm and low
distortion—typically +29.0 dBm IP3.
The gain it delivers at 1000 MHz is
typically 7.0 dB.

The device is useful for narrow and
broadband IF and RF amplifiers in
commercial systems. It is manufac-
tured with tight unit-to-unit repeata-
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bility and can be supplied in tape and
reel packaging.

The MAV-5SSM monolithic amp-
lifier costs $1.90 each in quantities as
small as 30.

MINI-CIRCUITS

P.O. Box 350166
Brooklyn, NY 11235-0003
Phone: 718-934-4500
Fax: 718-332-4661

Stand alone digital Signal

arocessing lab

DOMAIN TECHNOLOGIES’
DSPLab is a self-contained, general-
purpose, digital signal processing
(DSP) system. User-defined algo-
rithms can be loaded into the unit,
programmed into Flash ROM, and
then executed. The system consists of
six major blocks: a DSP56002 digital

wwWw americanradiohistorvy com
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signal processor, an analog 1/0, a key-
pad, an LCD display, control soft-
ware, and housing.

The user can progam an applica-
tion by using the built in PC interface
or by opening the box and replacing
the EPROM.

Analog signals can be digitized,
processed by the DSP, and converted
back to analog. The keypad and the
LCD display provide an interface
through which the user can set para-
meters and monitor results. DSPLab is
great for DSP algorithm demonstra-
ton OEM products and laboratory
equipment.

The system comes with the soft-
ware needed to develop and load user
applications. The user can program
his application either through the
built-in personal computer interface,
or by opening the box and replacing
an EPROM.

DSPLab has a simple, open archi-
tecture. All the blocks are controlled
directly by the 40-MHz Motorola
DSP56002, which has a highly parallel
instruction set, 56-bit accumulators,
and 24-bit data busses. Interface
details and schematics are provided
with every unit. 4

An assembler and a debugger are
included with the system. The debug-
ger interfaces with the DSP card
through the 56002’ OnCE emulation
port. Through the debugger, the user
can load DSP programs, examine
memory, and change registers. The
24-bit symbolic assembler is fully
compliant with the Motorola
DSP56002 instruction set.

The DSPLab stand-alone digital
signal processing system has a total
costs of $975.

DOMAIN TECHNOLOGIES, INC.
1700 Alma Drive, #245

Plano, TX 75075

Phone: 214-985-7593

Fax: 214-985-9579

E-mail: dsplab@domaintec.com [EN]
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Hobbyist’s Paperback Budget Books

O BP80/98—Popular
Efectronic Circuits-
Books 1 and 2...$11.90.
Contains a wide range of
circuits which are ac-
companied by text giving
a brief introduction, cir-
cuit description and spe-
cial notes on construc-
tion and setting-up that

Popular
Elagtranies
Circuits
[

i

O #160—Coll Deslgn
and Construction Man-
ual...$5.95. A complete
book for the home build-
er on how to make RF,
IF, audio and power
chokes and transtorm-
ers, Practically every
possible type is dis-
cussed and calculations

may be necessary.

are explained in detail.

& (] BP271—How to Ex-
pand, Modernize and
Repair PC's and Com-
patibles...$7.75. All the
practical information you
are likely to need to up-
grade your PC and com-
patible. Also contains
usetul information and il-
lustrations to help you
with repairs.

[0 BP276—Shortwave
Superhet Receiver
Constructlon...$6.95.
Provides construction de-
tails, including coil wind-
ing, of a number of ad-
vanced-design receivers
which should have per-
formance levels at least
equal to commercial sets
of similar complexity.

[J #223—50 Projects Using IC
CA3130...$5.00. One of the more prac-
tical and useful operational amplifiers
(opamp), the CA3130 integrated circuit
chip is the heart of several easy-to-as-
semble projects covered in the book.
The projects are divided into five cate-
gories: audio projects, RF projects, test
equipment, household projects and a
catch-alt miscellaneous group. Ideal for
all skill levels.

A0 Py
Lhefing IC CA 2D

[J BP122—Audio Amplitier Con-
struction...$5.75. Practical designs are
| featured and include circuit diagram and
description, Veroboard or printed-circuit
board layout and construction notes. The
text is divided into two parts. The first
deals with many types of preamplifiers.
The second covers power amplitiers
from a simple low-power battery type to
a 100-watt DC-coupled amplifier using
four MOSFETSs in the output stage.

[] BP107—30 Solderiess Breadboard
Projects-Book 1...$5.95. Each project
is designed to be buitt on a “Verobloc"
breadboard and is presented with a brief
circuit description, circuit diagram, com-
ponent layout diagram and components
list. Notes on construction and applica-
tions are provided. Wherever possible,
the components are common to several
projects to keep project costs down.

[J BP266—Electronic
Modules and Systems
for Beginners...$7.25.
Shows the reader how to
build a number of simple
analog and digital circuit
modules, all suitable for
battery operation, and all
based on only 1 or 2
transistors or ICs.

[J BP329—Electronic
Music Learning Pro-
jects...$6.25. A begin-
ner's book that will assist
you in assembling such
projects as the Elexylo-
phone, Gildaphone,
Melody Ranger, Cord-
maker, Appealing Hand-
bells, Electronic Sol-Fa,

0O BP319—Making
MS-DOS Work for You
—$6.50. What you need
to know first, comes first,
however the text is writ-
ten in a circular styie so
that the reader can start
anywhere in the text.
This book is relevant to
all versions of both MS-

Tune-up Box and more.

[0 BP303—Under-
standing PC Software
...$6.95. Covers main
types of PC software,
l giving details of typical

uses, the basics of how

UNDERSTANDING
PC SOFTWARE

| they are used and their

y 1'\'.'5%%$ limitations. Each chapter
l&}_’&"t “ﬁ covers popular software

DOS and PC-DOS.

| and programs of a simi-
;] lar type.

[0 BP105 Aerial (Antenna) Pro-
jects...$5.50. In this book the author has
considered practical antenna designs, in-
cluding active, loop and ferrite antennas
which perform well and are relatively sim-
ple and inexpensive to build. The com-
plex theory and mathematics of antenna
design have been avoided. Also included
are construction details of a number of
antenna accessories including a pre-se-
lector, attenuator and filters.

Aatil Prajests

[J BP33—Electronic Calculator Users
Handbook...$5.75. The book eliminates
the mysteries of the calculator and of-
fers unique ideas for the simplest to most
complex calculators. Covers the basic
functions plus trigonometric, hyperbol-
ic, logarithms, square roots and powers.
Included are formulas and data for VAT,
discounts, and mark up, currency con-
version, interest, binary and octal num-

Electraonia
ki ulitar Uneee
Handbonk

bers, and much more!

1 [J BP125—25 Simple Amateur Band
Antennas...$5.50. Plans to build an-
tennas that are simple and inexpensive
to construct and perform well. From the
simple dipole to beam, triangle and even
mini-rhombic types made from four TV
masts and about 400 feet of wire. After
the antenna discussion you will find a
complete set of dimension tables that
will help you “tune” an antenna on a par-
ticular frequency.

[ BP263—A Concise
Introduction to dBASE
...$6.95. The most popu-
lar data-base program,
dBASE, is ditficult to
master without help. This
book helps you spend
your time using dBase,
not setting it up. Auser's
guide that covers all the
basics up to dBase IV.

[ PCP104—Electron-
ics—Build and Learn...
$9.95. Construction de-
tails are given to build a
circuit demonstrator that
is used throughout the
book to introduce com-
mon electronic compo-
nents and how these
components are built up
to useful circuits.

[J BP302—A Concise
Users Guide to Lotus
1-2-3 Release 3.1...
$6.25 . Written to help
existing spreadsheet
users upgrade to 1-2-3
Release 3.1, which has
the ability to work 3-di-
mensionally with both
multiple worksheets and
files.

[ BP146—The Pre-
BASIC Book...$6.95.
Another book on BASIC
but with a difference. It
concentrates on intro-
ducing technique by
looking in depth at the
most frequently used
and more easily under-
stood computer instruc-
tions.

Just What the Project Builder Is Looking For!

] #160—Coil Design and Construction Manual .......................... $5.95  [11596T—24 Silicon-Controlled Rectifier Projects...................... $9.95
B3 #219—Solid State Novelty Projects $4.95 [ BP58—50 Circuits Using 7400 Series ICs $5.50
[J #222—Solids State Shortwave Receivers for Beginners.......$5.50 ] BP69—Electronic Games $5.50
[ #223—50 Projects Using IC CA3130 [ BP71—Electronic House Projects $5.00
[ #225—Practical Introduction to Digital ICs [0 BP84—Digital IC Projects $5.50
[0 PCP111—Electronic Test Equipment Handbook [0 BP93—Electronic Timer Projects $5.50

ELECTRONIC TECHNOLOGY TODAY INC.
P.0. BOX 240, Massapegua, NY 11762-0240

Name _
Address

SHIPPING CHARGES IN
USA AND CANADA
$0.011085.00............ $2.00
$5.0110 $10.00.......... $3.00
- $10.011020.00..........
$20.011030.00..

City__ __ State Zip

$30.01 10 40.00..
$40.01 10 50.00

PES

Allow 6-8 weeks for delivery ~ $50.01 and above........$8.50

SORRY No orders accepted
outside of USA & Canada

Total price of merchandise .

Shipping (see chart)
Subtotai
Sales Tax (NYS only)

Total Enciosed ..

Number of books ordered []

S
.3
.3

$

s

All payments must be in U.S. funds!
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NEW LITERATURE

USE THE FREE INFORMATION CARD FOR FAST RESPONSE

The Telecommunications
[nformation Millennium:

A Vision and Pian for the Global
Information Society

by Robert K. Heldman
McGraw-Hill Book Company
11 West 19th Street

New York, NY 10011

Phone: 1-800-2-MCGRAW
$24.95
AL L This forward-
thinking book
postulates a
feasible vision
for the future
in telecommu-
nications and
then presents a
well-con-
ceived, bal-
anced plan of
action for
making that vision a reality. It thor-
oughly examines and analyzes all
the obstacles to, and the many
potential benefits of, creating an
interactive public information net-
work. It describes in detail the net-
work needed to create a true “infor-
mation infrastructure,” and then
presents a realistic blueprint for
constructing fully switched, fully
interactive public voice, data, and
video information network.

Aimed at telecommunications
professionals as well as government
officials involved in the field, the
book uses clear, accessible language
to define tomorrow’s telecommuni-
cations opportunities in terms of
today’s plans and strategies, the cur-
rent approaches that successfully
match the right network services to
the right application. It provides
comprehensive coverage of narrow-

——
Telecommunjcatiing
Infarmation
Hillennium:

‘| £ Uision and Man for the
| | Elobal Informatinn Society
i EQBERT K. HELRMAN
vyt
CIRCLE 337 ON FREE
INFORMATION CARD

band, wideband, and wireless infor-
mation, as well as discussions of the
information highway and informa-
tion marketplace. In addition, the
book explains the regulatory, finan-
cial, and technical hurdles that must
be overcome to make a public data
network a reality.

Fall/Winter CD-ROM Catalog

Walnut Creek CDROM
4041 Pike Lane, Suite D
Concord, CA 94520

Phone: 1-800-786-9907
E-mail: info@cdrom.com

Free
'@T\mm GrkcoRoM |t More than 60
95 F.\lll\hmcr(.\l.dng» o .
e i high-quality,
1-"%‘“ ;;;3:*_"—" so» cost-effective
'gu p.x—wu;m\ﬁulw&' C D . R O ‘\1 S
i .
5 s & are featured in

this 55-page,
full-color cata-
log. Discs are
available for
Windows,

T ot s RO TN R el
J

crceamsonrree OS2, DOS,
INFORMATION CARD  and Macintosh
platforms.  Categories include

images, text, UNIX, programming,
multimedia, and productivity tools.

Several new releases are
described. FreeBSD 2.0.5, now
expanded into a 2-disc set, is a
UNIX-like operating system for the
PC that features full networking
facilities, from NFS and NIS to
SLIPP/PPP, IP routng, IP firewall
(security), UUCP, USENET News,
and mail software. It is well-suited
for almost all networking applica-
tions, from end-user Internet access
to Internet Service Provision itself.
NewT for Windows NT is a hand-
picked shareware collection specifi-

cally designed to help users get the
most form their NT machines. It
provides applications, source code
and related files, patches and fixes,
file editors, games, GNU program,
utilities, system programs and utili-
ties, graphics- and network-related
programs, scteen savers, system
information monitors, and sound
programs. Raytrace! The Official
POV-RAY CDROM, aimed at peo-
ple interested in viewing and ren-
dering their own computer-generat-
ed 3-D images, includes hundreds of
images, both full scenes and individ-
ual elements. Persistence of Vision
(POV) ray tracing software allows
users to create impressive 3-D art.

Online Resources for Business

by Alfred Glossbrenner and
Fobn Rosenberg

Fohn Wiley & Sons, Inc.

605 Third Avenue

New York, NY 10158-0012
Phone: 1-800-CALL-WILEY
$24.95

JUNLINE
- HESUI,REES
BUSINESS

A wealth of
business
resources can
be found
online if you
know how and
where to look.
Randomly

CIRCLE 339 ON FREE searching can

INFORMATION CARD ~ CcOSt ~ compa-
nies exhaustive hours and thousands
of dollars.

This book, a complete revision
of the 1987 release, How to Look it
Up Online, significantly narrows the
search. It describes today’s online
services, the type of information
that they provide, and how much it

www americanradiohistorv com
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costs to obtain that information. It
provides keys to using the online ser-
vices aimed at businesses, such as
Lexis/Nexis, Dow Jones, and DIA-
LOG, and consumer services such as
the Internet, CompuServe, America
Online, and Prodigy. The book offers
access to dozens of little-known infor-
mation sources, including marketing
studies and government statistics. It
describes sophisticated search strate-
gies, tools, and techniques, and pro-
vides information on third-party
research firms. The book also pro-
vides the going rates for accessing,
downloading, and printing informa-
tion from online sources.

Tool & Test Equipment Catalog
with LAN Insert

Jensen Tools Inc.

7815 South 46th Streer
Phoenix, AZ 8§5044-5399
Phone: 1-800-426-1194
Fux: 1-800-366-9662

Free

This  full-color
catalog features a
special  8-page
insert describing
dozens of LAN-
related items, as
well as  nine
pages devoted to
networking in
the catalog itself.
Besides network-
ing equipment,
its 72 pages
include compre-
hensive selections of the most in-
demand items from all of Jensen’s
product categories, including tool kits,
cases, test equipment, and products
for computer and telecommunications
installation, maintenance, and repair.
In addition to its regular 100% satis-
faction guarantee the Company offers
a lifetime guarantee on all Jensen
hand tools. Technical statf is available,
by phone, to respond to product ques-
gons and to provide additional infor-
mation, as needed. A wide array of
new products are offered, including
specialty tool kits.

2tan P S00-266- 9662
o BOT-H2EAE0
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Raige your
standard to
Wavetek.

hy choosc between paying more

for a brand name or getting more

functions for your money? Get
the best of both worlds with Wavetek.

Worldwide Service.
Support whenever and whercver you
need it.

Tech-preferred Features.
The XL meters have the largest
displays, auto-off, data hold, manual
and autoranging models in pocket-size
convenience.

Quality. Less than 0.5% warranty
returns assures continuous reliability.

Selection. Over 35 different
Wavetek DMNMs to meet any
measurement need.

User Safety. Conscrvative
voltage ratings, fused inputs, warning
beepers, shrouded test leads, and
designs that meet worldwide agency
approvals.

Total Value. Eight XL Series
meters from $29.95 to $99.95 to meet
any requirement.

You don’t necd to pay more.
You can’t afford to settle for less...

For the name and location of the
Wavetek dealer near you, call

1-800-854-2708

(outside the U.S., call 619-279-2200)
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EQUIPMENT REPORTS

GoOLDSTAR O05-9100P OSscCILLOSCOPE

A pace-setting real-time
100-MHz, dual channel oscil-
loscope for testbench and field
work.

CIRCLE 15 ON FREE INFORMATION CARD

he Goldstar OS-9100P oscil-

loscope arrived for evaluation,
coincidentally, on the same day that
one of our color TVs started to go
down. The TV’ video display indi-
cated that something went wrong in
the video/sync-separator circuit or
there about. We decided to put the
oscilloscope to work immediately to
locate the trouble. The OS-9100P
was unpacked, powered up and a
shielded probe (one of two supplied
with the oscilloscope) connected to
the X-axis input. The probing com-
menced and the trouble was traced
to’an oxidized solder connection on
the PC board.'While we were at it,
wé detected and replaced a decou-
pling capacitor that didn’t do ts job
cleanly. After the repair job was
completed we realized that we had
not opened the OS-9100P’s Oper-
ation Manual. We relied solely on
oscilloscope’s clearly marked front-
panel controls and the flawless per-
formance of the scope. It is excep-
tionally easy to use.

The Goldstar OS-9100P real-
time (analog) oscilloscope is a full-
featured 100-MHz, two-channel,
dual-trace instrument with auto-
matic focus, and wide bandwidth. It
has a 5-inch rectangular screen (+ X
31g-inch) with internal graticule
with 10 X 8-centimeter markings,
0.2-millimeter subdivisions along
the X and Y axes. The scope’s dis-
play was designed with a fluorescent
scale for the purpose of pho-

A
£

X

. -
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u@; !

tographing observed waveforms
together with the scale.

Trigger options

Triggering switch settings are
often the most confusing operation
to perform on an oscilloscope
because of the many options avail-
able and the exacting requirements
of certain signals. For example, the
0S-9100P will not display a hori-
zontal sweep in its normal trigger
mode unless a signal is applied.

However, the absence of a trace
can also be due to an improperly set
VERTICAL POSITION control or
VOLTS/DIV switch. Setting the TRIG-
GER mode switch from NORM to
AUTO eliminates confusion by caus-
ing the time base to run freely when
not triggered, thus showing a trace
on the screen. The only hitch with
auto operation is that signals below
25 Hz, and complex signals, may
not reliably trigger the timebase.

The TRIGGER MODE switch
inserts a TV sync separator into the
trigger chain within the oscillos-
cope. A clean trigger signal at either
the vertical or horizontal rate can
be removed from the composite TV
video signal.

Probes

"Two identical probes and match-
ing accessories are provided with
the OS-9100P. Their coaxial cables
are terminated in BNC connectors.
Each probe has a attenuation switch

setable to 1X (direct connection)
and 10X. A PROBE ADJUST terminal
on the front panel provides 0.5-volt,
peak-to-peak square waves at 1
kHz. Probe compensation is
achieved by connecting the probes
to the terminal and adjusting the
probe’s trimmer capacitor for maxi-
mum definition of the squarewave.

Operations and features

Additive and differential opera-
tions are forms of two-channel
operation where two signals are
combined to display one trace. By
either adding or subtracting one
signal from the other, the resulting
trace represents the algebraic sum
or difference of the two signals.

X-Y operation does not use the
oscilloscopes timebase to generate a
horizontal sweep—a second exter-
nal signal is used. Usually sinewave
signals are applied to two inputs
and Lissajous figures are viewed.

Two BNC connectors are locat-
ed on rear panel. The EXT BLANK-
ING INPUT connector = receives
external signals to intensity modu-
late the CRT. CH! OUTPUT provides
a buffered, amplified signal for dri-
ving other instruments.

The OS-9100P contains two
timebases, arranged so that time-
base A may provide a delay between
the trigger event and the beginning
of the B timebase. This feature
allows any selected portion of a
waveform, or one pulse of a pulse
train, to be spread over the entire
CRT screen. Delayed sweep can be
used with either single-trace or
dualtrace operation.

The OS-9100P is priced at
$1099 and is available from LG
Precision, 13013 East 166th Street,
Cerritos, CA 90701. Tel: (310) 404~
0101, FAX (310) 921-6227. [EN]
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The Book of SCSI; A Guide for
Adventurers

by Peter M. Ridge

No Starch Press

1903 Fameston Lane

Daly City, CA 940143466

Phone: 1-800-420-7240

$34.95

Pronounced
“scuzzy,” SCSI
(Small Computer
System Interface)
is an intelligent
bus for transmit-
ting data and
commands bet-
ween a variety of
devices. With the
ability to moves
data faster than IDE or E-IDE, SCSI
offers the performance and versatility
needed for serious multimedia appli-
cations. The trade-off is its complexi-
ty—=SCSI can be hard to understand
and put to work.

Written for the people who really
use SCSI, this book contains clear
explanations of what SCSI is, the parts
that comprise a SCSI system and what
they do, and how SCSI can work for
you. It also offers specific, time-saving
instructions on who to add SCSI to
your PC, including practical, hands-on
advice cables, connecting internal and
external SCSI devices, terminators,
and configuring SCSI devices to work
properly in your system. The text is
accompanicd by twelve appendixes full
of reference data, a plain-English glos-
sary, and more than 100 tables.

The book is actually a collection of
material authored by several different
experts in the field. Each chapter cov-
ers a different topic, ranging from how
the SCSI bus works to a look at SCSI
now and in the future. There are
overviews of ASPI and CAM pro-
gramming, and questions and answers
from the major SCSI host adapter
manufacturers—Adaptec, DPT, and
Future Domain. Dozens of clear,
uncomplicated drawings and diagrams
illustrate various aspects of SCSI sys-
tems. A directory of more than 150
companies that make SCSI hardware
and software provides their toll-free
phone, fax, and BBS numbers product
listings and more. En|

CIRCLE 341 ON FREE
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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 Time.
Your Baby's
Counting On You.
Call 1-800-232-2522

BN nmemsoen

One tree can make
3000000 matches.

One match can burn
3000000 trees.

m %

A Public Sevvice of 1 ins Magazine
The Adinricsing Counn

Rk

HRANMNELS®

Instruments

] -P=THe: 8 STRgE ' . A X4l | !
{ 2 Probes included 3 Year Warranty

Analog Oscilloscope HMI303

2 Channel DC-30MHz, sensitivity TmV - 20V/div.
Timebase 0.2s-10ns/div., triggering 0-100MHz

Component Tester, Probe calibrator 1kHz/1MHz
Overscan indicator, switch. power supply 90-260V

2 Probes included 3 Year Warranty

e

Analog/Digital-Oscilloscope HM305
2 Channel DC-30MHz, sensitivity TmV - 20V/div.
Timebase 0.2s-10ns/div., triggering 0-100MHz
Component Tester, Probe-Calibrator 1TkHz/1MHz

Sampling rate 2x40MS/s, Memory 2x2048x8bit
Refresh, single and roli mode, Pre-Trigger 50%

50 and 100MHz sine wave
with alternate triggering

Stored Video Signals [
(HM305 only) |

100MHz

...you should know more about them.

call toll-free at: 800.247.1241 )

266 East Meadow Ave.
East Meadow, NY11554
B (516) 794-4080
@ (516) 794-1855

A

HRAM E T 1939 Plaza Real
Inc Oceanside, CA 92056

R (619) 630-4080
2 (619) 630-6507
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COMPUTER CONNECTIONS

BY JEFF HOLTZMAN

And then there was . . . one?

VERYONE IS WORRIED ABOUT MICROSOFT AND

COMPETITION. IF YOU'RE JUST GETTING START-

ED IN THE PC REVOLUTION, THAT MIGHT NOT MAKE ANY

SENSE TO YOU. BUT IF YOU'VE BEEN AROUND FOR A FEW

years, perhaps you can understand
the bittersweet feelings evoked.
Either way, in the long run, they’ll
just be footnotes to history. By
“they,” I mean Microsoft’s former
competitors—companies like
Lotus and WordPerfect, and soon
Apple and Novell, Borland, plus
scores of smaller firms.

Lotus, WordPerfect, and
Novell: They were the quintessen-
tial 80’s software firms. They built
huge markets in very short periods
of time—and lost them just as
quickly. Why? Because they rested
on their laurels. Because they
ignored market trends. Because
they were arrogant and blind.

Lotus was not the company that
invented the spreadsheet. But
Lotus was the company that
brought spreadsheets to the IBM
PC world. Legions of accountants
and MBAs grew up learning about
computers through [-2-3. For
roughly a decade, from the early
eighties to the early nineties, Lotus
was king of the spreadsheet hill.
But then along came Excel. And
now Lotus is just another division
of IBM.

WordPerfect followed more or
less the same path. At its peak, it
almost completely owned its mar-
ket. Now the market and the com-
pany have shrunk to miniature ver-

sions of their former selves. Novell
bought WordPerfect less than a
year ago, and now Is trying to
unload it.

And Novell? Novell recently
looked back and noticed a steam
roller breathing down its neck.
Guess what? You-know-who is now
doing networking. Rumor has it
that Novell itself is now being
approached by IBM, HP, and other
smaller firms.

IBM of course is the biggest
example in the PC industry of how
to lose. In little more than a decade
its share of the hardware market
shrank from 100% to 10%. In all
that time IBM still hasn’t learned
how to market to this industry.
0S/2 is a great technical achieve-
ment, but a complete loser in every
other way. The company’s latest
strategy involves buying up indus-
try detritus like Lotus. Now there’s
a potent combination.

It’s interesting to note how the

www americanradiohistorv com
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Prepare For a New Future

Servicing Technician!

Now you can get the equipment, experience, and credentials you need to make money
installing, maintaining, and upgrading Local Area Networks!

Discover what developments in

LAN technology can mean for you

Today’s LANs are able to transform
individual PCs, departments,
divisions, and entire corporations
into productive information
resources. This dynamic, in-
demand technology can be your
specialization with NRI training,
the ticket to a new, secure future.

Now you can be one of the
key technicians able to sell, select,
install, use, maintain, and manage
office networks. And this know-
how will earn you top dollar! Only
NRI, the leader in at-home training
for over 80 years, gives you
everything you need to start a
new career or business of your
own as a sought-after LAN
servicing technician.

Train with and keep the most advanced

computer system available
in home study today!

NRI knows: To master a revolutionary
technology like LAN, you need to train with
exceptional equipment. That’s why your

course includes a 486DX4/100
MHz PC with all these
exciting features...
* Space-saving mini-tower
design

=

* 128K cache memory

* 540 meg hard drive

* Super VGA color
monitor with 1 meg
video memory

* 14,400 baud fax/modem with 10 free

hours of America Online
* Quad-speed CD-ROM drive
¢ 16-bit sound card with stereo
speakers
* Windows 95
* Two network interface cards
* Thin, Ethernet cable

* Special coax cable-assembly tools

* And more!

Using LANtastic, award-winning LAN
software, you connect this top-of-the-line
system to your existing computer (386SX or

e_%

Includes o tnt
486DX4/100 Hands-on training
Windows 95! Leaving nothing to chance, NRI's
LAN Servicing course goes beyond
reading to give you real experi-
ence, the kind that makes you
proficient on the job.

As an NRI student, you get a
chance to build, configure, test,
and use your own LAN system! No
other school goes the extra mile
to make your learning experience
so enjoyable and effective.

Flexible, convenient studying
with your own instructor

You study at home, at your own
pace. And with NRI's easy new
TeleGrading system, you can check
your knowledge and progress over
the phone - 24 hours a day!

better, with hard drive, 3.5" floppy drive, What's more, you have an expert instruc-
and at least one meg RAM).Then you're set tor available throughout your training and
to explore first-hand the tremendous career. Offering advice and feedback, your
potential of today's LAN technology. instructor will become a trusted mentor, able

. to help you move up and make good money as
Lessons cover entire LAN spectrum a successful LAN servicing technician.

NRI's “bite-sized” lessons explain computer

electronics and LAN technology step FREE catalog gives all the details
T by easy step. Even if you have no If the coupon is missing, write to NRI
m " experience in this field, you'll be able Schools, 4401 Connecticut Avenue, NW,

to understand these expertly written  Washington, DC 20008. Or...
texts because they’re loaded with

everyday language so you won’t get EXT. 1438

bogged down in technical jargon.

‘ = diagrams and illustrations. Plus, they
* 8 meg RAM E ’) present each subject in clear, CALL 1-800-321-4634!

SEND TODAY FOR FREE CATALOG!

”R’ 4401 Connecticut Avenue, NW Q CHECK HERE '

I Schools Washington, DC 20008 For career courses '
d approved under Gl Bill =
' Check one FREE career catalog only l ®
J LAN SERVICING O Multimedia Programming OR GET YOUR DEGREE! §_
' Q Microcomputer Servicing Q Computer Programming Q Associate Degree ' ey
' QTV/Video/Audio Servicing Q Desktop Publishing with PageMaker in Accounting ' Eg
Q3 Basic Electronics Q PC Applications Specialist Q Associate Degree I o
' O Computer-Aided Drafting QVisual Programming in C++ in Business Management %’
)
' NAME (Please Print) AGE I 2.
s]
I ADDRESS I ;%
: cry . STATE ziP : 2

) . A Accredited Member. Distance
A Dunsion of The McGraw-Hill Companies Education and 'Ill'.lﬂi"ing scouncﬂ 4530-0396

- 129070350 ] 31
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overall PC software and hardware
markets have developed. In hardware,
many companies make PC’s, and no
single company owns more than 10%
or at most 15% of the market. But the

opposite is true in software. There are’

fewer and fewer companies, and a sin-
gle company essentially controls the
vast majority of the market.

Countermeasures
There appear to be three schools of
thought concerning the “steam

roller.” One simply concedes the desk-
top-productivity market to Microsoft.
That school of thought says, “We
don’t know where we’re going next,
we have no idea how to get there, so
we’re not even going to try.” For
example, Lotus became a sheep under
shepherd IBM.

The second school of thought tac-
itly acknowledges that the game as
played till now has essentially been
lost. So their tack is to try change the
playing field. Personally, I think it
highly unlikely to succeed, but it is
getting a lot of attention in both the
trade press and the popular press, so
it’s worth discussing.

The idea is that both desktop hard-
ware and software as we know them
are doomed, and the Internet is the
heir apparent. PC hardware is too
expensive and too hard to configure.
PC software is too complex and too
hard to maintain. So dispense with
both. Instead, use $500 diskless
“Internet terminals” to run “applets”
downloaded from the Internet on an
as-needed basis for performing com-
mon chores such as writing memos or
balancing your checkbook. Some liken
this model as a return to the main-
frame/dumb-terminal paradigm,
which is the very antithesis of what the
PC revolution is all about.

The companies promoting this point
of view are not really part of the PC
industry, but they are in very vulnera-
ble positions as Intel and Microsoft
surge forward. Sun Microsystems
makes UNIX based workstations,
servers, and software. Oracle makes
relational databases. Oracle has enlist-
ed the help of some far Eastern con-
sumer electronics companies in build-
ing prototype internet terminals. And

Sun’s Java programming language is
being promoted as the ideal medium
for developing and distributing
applets via the Internet.

Oracle has made some half-hearted
attempts to penetrate the PC market,
with limited success. Meanwhile,
Microsoft has been steadily increasing
the power of its relational database
system, as well as providing greater
integration with the operating system,
the development tools, and even the
applications. In my humble opinion,
Oracle is poised to become the next
WordPerfect.

Sun is more of a hardware compa-
ny, but it has essentially no visibility in
the PC market. Even if Java in some
form or another takes off, it’s hard to
see how Sun can really benefit. Sure,
Sun servers could be running Web
server software, but with NT gaining
increasing credibility all the time, it’s
hard to see why corporations are
going to want to run Sun boxes in the
back room while running Intel boxes
on the desktop. :

At bottom, the whole Internet
Terminal+Java scenario appears to me
to be a desperate move by some very
scared companies.

Door number three

The third school of thought is a
long-shot at best. But it may hold the
only viable alternative. The concept
here is of a grass-roots movement,
built on an enhanced Linux-like
model, that provides a true yet com-
patible alternative. Here’s one way it
might work, in fact does work, accord-
ing to one correspondent who wishes
to remain anonymous.

“I have had to deal with several
Linux vendors in the recent past.
Invariably, they have been super capa-
ble, and you don’t see that in the qual-
ity of the reps any of the major com-
panies (including Microsoft) have sent
our way. . ..

We supply semi-custom packages
for telecom, avionics, land/marine
mobile, and broadcast equipment
manufacturers.
HPIB (IEEE-488) interface and con-
trol. . ..

We are developing a complete
front end on the Linux platform under
Open Look. That isn’t revolutionary,

QOur field involves .

but under commercial Unix we would
have to become distributors and pay a
steep fee with each package sold, or
else require customers to buy UNIX
licenses in addition to our software. . .
. Now, we need only throw in a $25
Linux distribution disc and a configu-
ration floppy, and the customer simply
runs the install routine.”

Just as electronics was in the sixties
and seventies, and PC’s in the eighties,
Linux is becoming the technical
hobby of the 90%. Can it evolve into
something with broad-based appeal?
Only time will tell.

E-mail

Solipsism and Cyberspace was the
title of my December column. It
brought in several interesting respons-
es. For example, Jim Moore says, “I
thought that your article was excel-
lent. I am, however, surprised to know
that you think that DOS is dead. DOS
was never born. I am sure somebody
found it under a rock somewhere.”

Actually, Bill did find it under a
rock somewhere. The guy who wrote
the original version of DOS, Tim
Paterson, “borrowed” much from
CP/M, the 8080/Z80-based OS of the
time. Tim eventually got $1 million
after suing Microsoft.

Babak Sehari writes, “I think you
did a good job this time! Specially
about philosophy and science. This
was opportune because I am getting
my Ph.D. in Electrical Engineering
this December. I would like to add
that philosophy and science have done
much interaction with each other.

For example, philosophers con-
demned scientists to death, because of
their un-PC opinions (e.g., Galileo
and Copernicus). On the other hand,
science is based only on observation,
not reasoning.

How do we know our spaghetti-
wired instruments are functioning
properly? How do we know the things
we see are real? For years, we were
measuring the weight of materials and
thinking of it as mass. For years we
thought of the Earth as the center of
the universe. For years our observa-
tions and our science misled us.”

I would only add “and continue to
do s0.” The public at large has a gross
misunderstanding of what science is,
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as well as exactly how it relates to
technology.

Tony Kurth writes, “Just wanted to
thank you for the piece you wrote. I
think all engineers, especially EE%,
have an introspective point of view
that your writing addresses admirably.
When your studies and your job
reveal truths from available analogies,
you can’t help but get involved in
looking for meaning in all things in
life. . . . Have you read Turn Signals
Are  the Facial Expressions of
Automobiles? . excellent book.
Similar thoughts to yours, and can be
enjoyed by anyone with an engineer-
ing background. The author really
destroys the expression ‘real time’.”

Last, Andrew Kohlsmith writes,
“Personally, I'm a dichard DOS guy,
but I can see the writing on the wall. .
. . WinSloth, WinSloth 95—they’re
just clown suits for DOS. OS/2 is nice,
and while extremely powerful, the
almost completely vertical learning
curve throws off all but the most
diehard of power users. I found that
the utilities in the Bonus Pack, while
good, are quite buggy. . ..

Linux, on the other hand, is an
operating system I've fallen in love
with. Don’t like something?
Recompile it. Bug? Fix it, you've got
the source code. Channels in the
Internet Relay Chat are devoted to
Linux, and they’re full of real pro-
grammers who can help you with your
problems, unlike the “tech support”
you get with other operating systems
and software.

“The learning curve for Linux is
fairly steep, although being a DOS
guy gave me a definite advantage. My
10+ years of C and ASM program-
ming also come in handy with this OS.
.. - Documentation is one thing that
Linux lacks in a big way.

I've found that the book, Special
Edition Using Linux: The Most Complete
Reference, from Que (ISBN: 0-7897-
0100-6) to be excellent. . . . The CD
has the complete Linux, including full
source code and the GCC compiler, a
very intuitive setup program, docu-
mentation, the XFree86 windows
environment and more.”

Contact me by E-mail to leave
comments and suggestions for future
columns at jkh@acm.org. &

WHAT’'S NEWS

continued from page 6

the volume of special optical materi-
als. A million or more data bits are
placed on each page, and thousands of
pages can be stored in a material no
larger than a small coin. Because there
are no moving parts and all the infor-
mation in each page is accessed simul-
taneously in parallel, the technology
has the potential for very rapid access
to any of the stored data. Potential
applications include satellite commu-
nications, airborne reconnaissance,
high-speed digital libraries, rugged
storage for tactical vehicles, and image
processing for medical and military
purposes.

The HDSS program was formed to
develop several key components and
to integrate them into separate write-
once and rewritable systems that
demonstrate the technology’s poten-
tial capacity of 1 trillion bits or more
and a data-throughput rate of at least
1 billion bits per second. Its initial
goals are to develop a high-capacity,
high-bandwidth spatial light modula-
tor used for data input; optimized sen-
sor arrays for data output; and a high-
power red-light, semiconductor laser.
At the same time, HDSS researchers
will explore issues pertaining to the
optical systems architecture, data
encoding/decoding methods, signal
processing techniques, and the
requirements of target applications.

Personal Communications
Senvice launched

Vice President Al Gore used a
Motorola handset to make the first
official call on the nation’ first broad-
band Personal Communications
Service (PCS) system, launched last
fall in the Washington/Baltimore area.
The PCS system incorporates 100%
digital technology in lightweight,
palm-sized handsets that combine a
portable telephone, text pager, and
answering machine in a single device.
The call, made from the White House
to Baltimore, introduced American
Personal Communications (APC)
Sprint Spectrum system. [EN]
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Where Can

You Turn To
Learn Good
Troubleshooting
Skills?

[echiﬁ‘ aining
Sencore

introduces

training by
technicians -

for technicians...

Computer Monitor Servicing Course - TCL00
{Appraved for CEU credit)

You'll fearn:

* How to quickly determine monitor fypes

* How to make all manitors ook alike

* How to accurately identify failures

Computer Monitor Servicing Class - TC100T
(Approved for CEU credit)

You'll fearm how monitors work, circudt operation,
haw i make adjnstments, and practical
troubleshooting,

Call for locations and dates.

Understanding TV Horizontal Stages - TV300
This training package includes & seif-study workbook
and i 45 minute videa.

Texh Choice Troubleshooting Demonstrations
Yo'l ke bome valuable tips that you’ll put into
practice immediasely,

« Compiter Monitor Troubleshooting

e Profitabie TV Trouhleshooting

e Simplified VCR Servicing

¢ Camera/Camcorder Testing & Troubleshooting

Check the city listing below for upcoming
Tech Training locations:

Albuquerque o Atlanta * Baltimore ¢ Birmingham (AL)
Boston * Buffalo ¢ Calgary  Chicago * Cincinnati
Cleveland o Dallas © Detroit  Edmonton e El Paso

Houston e Indianapolis e Kansas City « Knoxville (TN)

Los Angeles e Miami « New York City ¢ Oklahoma City
Philadelphia ¢ Phoenix e Pittsburgh o Raleigh (NC)
Reno © San Diego ¢ Seattle * Sioux Falls ® Tampa

Toronto * Vancouver e
(Tentative list. Not all Tech Training classes
will be beld in all locations. Call for details.)

Call 1-800-SENCORE

(730-2073)

SENCORE
3200 Sencore Drive,Sioux Falls, SD 57107
Direct: (605) 339-0100 FAX (605) 339-0317
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Mystery
Levitating

L]
Device!
Remember War of the Worlds? Objects float in air and move to
the touch. Defies gravity, amazing gift, conversation piece, magic
trick or great science project.

ANTIK Easy to Assemble Kit/ Plans .. $19.50

ZING

Laser Ray Gun

DANGER
NVISIBLE LASER RADUTION
AVOID EYE OR SKIN EXPOSURE
PO DIRECT OR SCATTER RADIATION
CLASS IV LASER PRODUCT
Advanced project produces a burst of light energy capable of
burning holes in most materials. Hand-held device uses
rechargeable batteries. 500 joules of flash energy excite either a
neodynium glass, yag or other suitable 3' laser rod. Thisis a
dangerous CLASS IV project (individual parts/assemblies
available). LAGUN1 Plans ..
LAGUNIK  Kit/Plans

Extended
Play

Telephone Recordlng System
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 requure an alemng beeper
TAP20X Ready to Use System.....

A ol
[

.. $129.50

ai{ Shocker Force Fleld/ (
[« Vehide Electrlfler

Neat fittie 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!

SHK1K Easy to Assemble Electronic Kit........... $29.50
Y Electric
\\j\."- &2, Charge
& K7 \"
m\] Gun
All New
// L Technology!

Stunsf mmobilizes attackers up to 15 feet away! ¥
sLegal in most state (not in NY, NJ, MA, WI) « More knock-Gown
power than most handguns * No permanent injury * 1D coded *
Free BOKV stun gun with every purctiase.

ECG1 Data Packet, Creditable toward purcase ............ $10.00
ECG10 Charge Gun, Ready to Use, w/Free 80KV Gun $243.50

Homing / Tracking Transmitter

Beeper device, 3 mile range.
HOD1 Pians ...........$10.00  HODIK Kit/Plans...... $49.50

Listen Through Walls, Floors

Highly sensitive stethoscope mike.
STETH1 Plans........58.00 STETHIK KitPlans........ $44.50

I TION

NLIMITED

Inﬁniiy Transmitter ++

Room Monitor/ Controller

All New - The Ultimate in Home/Office Security & 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 wibreak-in capability
» Up to 10 external electrical functions, lights, TV, alarms, coffee
pots, heater, etc. CAUTION! Check legality with your state's
attorney general's office before use for monitoring of voices.
TELECONIK  Kit, includes PC board .. $149.50
TELECON10 Ready to Use ......ccuriee.

Visible Beam Laser *
Easy to build, RED Beam, visible for miles. Use for light

shows, window bounce holography, cloud illumination and much
more! LASIKM Kit w/imw Laser Tube, Class |I. ........ $69.50
LAS3KM Kit w2.5mw Laser Tube, Class IlIA

Life is Precious -
PROTECT IT!

Hard hitting, crackling, sizzling
HIGH VOLTAGE plasmat Stuns and immobilizes most attackers

STUN200  Ready to Use, 200,000V ... .. $69.50
STUN120  Smaller Unit, 120,000V §39.50
b

T =
L a = e

NEW High Power i

lon 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. 10G7  Plans ... $15.00
I0GTK__ KitPlans $99 50
Invisible Pain

Field Generator

Shirt pocket size electronic g ,))))
device produces time variant

complex shock waves of intense directional acoustic energy,
capable of warding off aggressive animals, etc.

IPG7 Plans .........$8.00 IPG7K Kit/Pians ...$49.50
IPG70 Assembled e 37450

1000 Fi++

tato Cannon

NOT A TOY. Uses electronic or piezo

ignition, CAUTION REQUIRED!

PoOT1 Plans.......
(Dangerous Product)..

FireBall Gun

e $10.00
(N &
Shoots fiaming ball - two shot capacity

Great for special effects and remote

fire starting. CAUTION REQUIRED!

FIREBALL Plans (Dangerous Product)...$1000 @, = @

Dept ENS-19, Box 716, Amherst, NH 03031
Phone: 603-673-4730 FAX: 603-672-5406

MC, VISA, COD, Checks accepted Please add $5.00 Shipping & Handling

www americanradiohistorv com

Electronic and
Scientific Products

TV& FM
Joker /

Jammer
Shirt pocket device allows you o totally control and remotely
disrupt TV or radio reception. Great gag to play on family or
friends. Discretion required.

EJKIKM Easy to Assemble Electronic Kit....

ATTENTION: \

High Voltage Fans!

4,000 volts in the palm of your hand! Experiment
with anit-gravity, hovercraft, ion guns, force fields,
plasma guns, shock devices, wireiess energy and
electrical pyrotechnics. Input: 8-14VDC.

MINIMAXS Ready 10 USE ..occouvermserscscnnssssnsssnees Hesns $ 19.50

.. §24.50

%

y ”

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 Smw Laser and Receiver Kit .......ouerrincnes $149.50
LWB30 Ready fo Use $199.50

* 5mw Visible Red Pocket Laser

Utitizes our touch power control!
}m

VRLSKM [ S T — $ 74.50

Electronic
’R/@@ 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

Easy-to-Install ~ / |
4-Tube Kit

for Cars, Trucks, Vans! R f
Available in Pink, Purple, Blue or Green § &
- please specify color when ordering.  EP
RG4K (Specily Color) ........... $ 12950

Flash-To-Music Optuon for above |(Specify Color)

kit FMUL... S 250 [LOIK S S0
3 Mi FM Wireless =5 =g
Microphone 2

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.....$7.00  FMVIK Kit and Pians ...... $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 . OnIy transmits

during phone use. VWPM7 Pians ... resernenssssssseses $7.00
VWPMIK  Kit/Plans $39 50
CATALOG Order by Mail
With many | or by 24 Hour
FmOI"'E'!I i:‘e(r)n;l“ | Orders-Only Phone
ree witl
800-221-1705

or send $1 P&H
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Build a stable
voltage standard
as the first step in
constructing a
mini metrology lab.

METROLOGY. THE SCIENCE OF MEA-
surement, is one of the oldest
sciences, and it is an essential
ingredient of all other sciences.
When the Egyptians built the
pyramids, they relied on mea-
surements whose precision we
can confirm to this day. The
measure of time was also of
great importance, as seataring
navigation required accurate
time to determine longitude.
But the development of the
ship's chronometer is another
story.

Here, of course. we are con-
cerned with electrical metro-
logy: the science of electrical
measurements. Every area of
electronics requires that mea-
surements be made. Even when
extreme accuracy isn’t critical.
there is much satisfaction in
making measurements accu-
rately and confidently.

The Mini Metrology Lab de-
scribed in this series will give
you two new capabilities. First,
it will let you make high-ac-
curacy DC measurements, typ-
ically much better than a 4%
digit meter. Second, it will pro-
vide you with the standards
necessary to calibrate other test
equipment to the same ac-
curacy.

The project will also give you
hands-on experience with pre-
cision measurement tech-
niques. and highlight the more
subtle error sources that affect
these measurements.

The traditional tool for mak-
ing very precise DC voltage mea-
surements is based on a slide-
wire potentiometer and a gal-
vanometer. That circuit com-
pares a known voltage standard
against an unknown voltage. [t
was the only high-resolution

*Thanks to Jim Williams and Mark Gordon of Lingar Technology Corporatio_n for their assistance with the

design of the Mini Metrology Lab.

www americanradiohistorv com

MINI

METROLOGY

CONRAD R. HOFFMAN*

voltmeter until the 1960s.

The instruments used for
making such measurements
are known as potentiometers.
The heart of the instrument. as
its name implies. is a potenti-
ometer or variable voltage divid-
er. Abasic potentiometer circuit
is shown in Fig. 1.

After the unknown voltage is
connected to the circuit, the
voltage divider is adjusted until
the meter indicates zero, or a
null reading. The null indicates
that the voltage at the tap on the
potentiometer is identical to the
voltage of the unknown sample.
The value of the unknown volt-
age is then read from the divider
setting. A continuous potenti-
ometer is shown for simplicity,
but a multi-decade switched di-
vider is normally used because
it achieves much better ac-
curacy and stabilitv.

There are several important
advantages to this method:

MON SOIUCII08|T ‘9661 YoIBWN
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FIG. 1—THE POTENTIOMETER CIRCUIT was the only high-resolution voltmeter until
the 1960s. At null, the voltage of the divider equals the voltage of the unknown, and no
current flows between them. Here, the wiper is 61.25% up the voltage divider, so the

value of the unknown is 6.125 volts.
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ATRF T.amu: OUTPUT
it —0 )3
=

FIG. 2—THE VOLTAGE STANDARD is built around the LT1027 voltage-reference IC.
Although the device is pretrimmed within =0.05%, optional trim circuitry can be

installed.

1. The accuracy of the meter is
not important, because it is
used only to determine the null
point. Of course, it should be
sensitive and repeatable.

2. Once nulled, there is almost
no voltage difference between
the divider output and the
source being measured. As a re-
sult, almost no current flows,
and there is no significant load-
ing of the device that is being
measured.

3. The voltage divider relies on
ratios, not specific values of re-
sistance. It can be checked for
accuracy by the user, whenever
desired.

4. Only the voltage standard
needs to be independently cali-
brated.
5. [t is one of the most accurate
techniques available, and is still
used today to verify the perfor-
mance of other instruments.
The complete Mini Metrology
Lab that we'll describe will con-
sist of a voltage standard, a null
detector, and a Kelvin Varley
voltage divider. These can be
configured as described above,
or can be used separately for
various other measurement
and calibration purposes.
Carefully built, these classic

tools will yield accuracy far |

beyond what you may be ac-
customed to. No special equip-
ment is required, and it isnot a
difficult project. You will need
only patience and a good digital
voltmeter.

Circuit description

The heart of the voltage stan-
dard is the LT1027BCH voltage
reference IC manufactured by
Linear Technology Corp. It
sports a temperature coefficient
of two parts per million per de-
gree Celsius (2 PPM/°C), and it
comes pre-trimmed within
+0.05%. Provision for optional
trim circuitry is included on the
board however it requires an ad-
ditional resistor selection step.

To eliminate sensitivity to in-
put-voltage variations, the in-
coming supply is regulated at 15
volts DC. This is accomplished
with a conventional LM340T15
voltage regulator, which powers
both the reference IC and the
output amplifier.

The LT1050 amplifier doubles
the 5-volt output of the LT1027
to the desired 10 volts DC. It is
chopper-stabilized, providing
far lower drift than a conven-
tional op-amp. Noise filtering is
provided by the 0.47 pF capaci-
tor across the feedback resistor.
Note that the LT1050 does not
have the output drive of a bi-
polar device, thus the slightly
higher than normal feedback
resistors. You should not try to
use the voltage standard with
loads below 10 kilohms. The
0.47 pF/49.9 ohm output net-
work improves stability when
cables and capacitive loads are
driven.

Selecting resistors

The ratio of R4 and R5 sets
the gain of the output amplifier,
and must not change with tem-
perature. To achieve this sta-
bility, the feedback resistors
must have matched tempera-
ture coefficients (tempco).

A commercial manufacturer
would simply order matched
wirewound or bulk foil parts
with the tempco needed. Unfor-
tunately, large minimum-order
requirements and high prices
force us to seek another solu-
tion for this project.

Continued on page 65
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BUILD THE

RUNAB

SOME TIME AGO. SOMEONE LOOKED
around his living room and
noticed that a number of remote
controls were accumulating on
the coffee table—one for the TV,
one for the VCR. one for the ca-
ble box. and one for the stereo.
No doubt that observation led to
the invention of a device now
readily available in many retail
stores, namely the universal re-
mote control.

The universal remote control
is a device that you can program
to operate almost any TV, VCR,
or cable box. It doesn't matter
what brand TV/VCR/cable box
you own. You simply look up a
code in the instruction manual,
enter it into your universal re-
mote. and the corresponding
device can be controlled.

With universal remote con-
trols now being so readily avail-
able and inexpensive (in the $10
to 820 range), it is tempting to
use one to control yet another
device. This article describes
the Runabout, a small desktop
robot that can be controlled
frecm almost any universal re-
moe control.

Features
The Runabout can be con-

trolled with virtually any in-"

frared universal remote control.

The mode used to control the:

Runabout is the same mode
that controls any Sony brand
television. Therefore. you need
only program your universal re-
mote for a Sony TV, and it will
control the Runabouts;{\lso. if

v

-
-

DAN RETZINGER

The Runabout robot’s
17 functions are controlled by a
universal TV remote control.

you have a Sony brand televi-

_sion, your non-universal Sony

remote will also operate the
Runabout.

The Runabout is controlled
by 17 keys on the remote includ-

ing channel-up, channel-down.

volume-up, volume-down.
number keys 0 through 9. and a
few others. Various keys tell the
Runabout to move forward or
reverse, turn right or left, or
stop. Some keys enable the
Runabout to produce sound
effects through a built-in
piezoeleetric speaker mounted
on the Runabouts PC board.
Other keys flash Runabout’s
three LED “headlights.”

The Runabout also has an on-
board 16-kilobit, non-volatile
memory that enables it to re-
member movement sequences.
There are six selectable memory
banks, each with 127 steps of
memory. This means you can
have the Runabout repeat its
movement and produce sound
effects automatically. You can
store six sequences each with
up to 127 steps and. with the
press of abutton, the Runabout
will replay the sequence. Se-
quences are stored and remem-
bered even if power is tem-
porarily turned off or the
batteries die.

The on-board infrared re-
ceiver is sensitive enough for a
control range of up to 25 feet.
You can select two speeds—a
high range and a low range. The
Runabout requires only two
AAA batteries for operation.

MON S2IUCLI03(T ‘9661 YoIBN
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FIG. 1—RUNABOUT SCHEMATIC. The “brain” of this device is a Microchip Technology
PIC16C56 eight-bit CMOS microcontrolier with built-in EPROM.

The circuit

Figure 1 is the schematic di-
agram of the Runabout circuit.
The “brain” of this robot is IC1,
a Microchip Technology
PIC16C56 eight-bit CMOS mi-
crocontroller with built-in
EPROM. The PICI6C56 is
housed in an 18-pin DIP pack-

age that contains a central pro-
cessor, clock, EPROM, RAM, a
timer, and 13 TTL/CMOS-com-
patible input/output (I/O) lines.

Control information from the
universal remote control is re-
ceived by an infrared receiver
module, MOD1. The IR receiver
module outputs a low-level TTL-

+5
(INTERNAL
SUPPLY)

compatible signal whenever it
receives a pulse of infrared light
from the remote control. There-
fore, whenever a button is
pushed on the universal re-
mote, the receiver module out-
puts a serial bit-stream unique
to that particular button.
The receiver module then
feeds the bit stream to micro-
Continued on page 54


www.americanradiohistory.com

The Four-Year Electronics Degree
Program That Really Hits Home!

Bring The Technology Home With A Bachelor Of Electronics

Nows 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
or Call

1-800-696-7532

step-by-step, and expert instructors are
personally available to you with a toll-free
call. What a way to earn an education!

Aworld of opportunity.

Where is your career’headed?
With a four-year bachelor’s degree
from World College, you callthe shots,
choosing from incredible, high-paying
opportunities’in electronics, tele-
communications, computer, electrical
power, and many other growing fields.

World College gives you the skills,
the knowledge, the power to take
advantage of your best opportunity in
electronics. And you can do it all at
your own pace!

Without leaving home.

World College continually works
to provide its students with the most
advanced education tools. From the
latest equipment and reference books
10 breakthraugh computer-simulated
experiments, students are exposed to
the latest technological advancements.

All the equipment, parts, and soft-
ware you need“re includedin your
affordable tuition;ncluding more than
300 hands-on lab experiments you
can complete in your home.

Chooseyour 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 anincentive 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 electgonics degree educatign
from World Cqllege.

Take charge of your future in electronics.

wwiw americanradiohistorv com

Engineering Degree. No Hassles. No High Cost!

Four Powerful Reasons
To Connect With

World College Today:

1.
2.
2.
4,

Earnyour four-year
degree!

Self-paced

training!
Independent study in
your home!

Expert
instruction!

r————————ﬁ————————_—

Give MeThe

Power!

Send me a FREE / U
World College course | e
catalog today! Z

.

(Please Print Neatly)
Name
Address
City
State, Zip
Phone ( )

Age

For faster service, call
1-800-696-7532,
orcall
1-804-464-4600.

Or fax this coupon to
1-804-464-3687.

(@3

WORLD

COLLEGE

Lake Shores Plaza
5193 Drive, Suite 113
Virginia Beach, VA 23455-2500

IlC

Affiliated with
Cleveland Institute of Electronics

WAE30
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Aerovox:

DC Fitm and RF! Suppression Capacitors, Aluminum

Electrotytic and AC Oil Capacitors, EMI Filters

ANMP

Electrical/Electronic Connectors, IC Sockets,
PCB Switches

AMPERITE®
Tme Delayed Relays, Flashers, Timing Controls

B

Miniature and Subminature Coaxial
Connectors and Cable Assemblies.

JAYAL CORPORATION

A KYOCERA GROUP COMPANY

MLC, Tantalum and Thin Film Capacitors, Resistors,

Networks, Integrated Passive Components,
Trimmers, Oscillators, Resonators, Filters, Piezo
Devices, and Connectors

CAROL

CAROL CaBLE COMPANY INC
Electronic and Electrical Wire and (able and
Power Supply Cords

N FLEY

Tubing, Conduits, Hose, Sleevings, Splices,
Insulation and Cable Harness Products, Power
Cords and Cordsets

‘II Communications
Instruments, Inc.

CII Midtex
Relays and Solenoids

coofen

Bussmann

Fuses, Fuseholders, Fuse Blocks, and Fuse Accessones

CORNELL
DUBILIER

Capacitors-Aluminum Electrolytics, Mica,
AC Oil, Film, MICA Paper and Relays

A COMPANY OF

<>

‘Dale Electronics, Inc.
Resistors, Networks, Oscillators, Dispiays,
Inductors, Thermistors, Connectors, &
Transformers

i

P
Quartz Crystas * Chock Oscillabors
Suface Mount ¢ Programmable Devices

A
» ‘ GERNSBACK
PUBLICATION

Electronics Now Magazine

& GENERAL

Electronic Hardware
Manufacturers

How to keep
Production happy,

Marketing bullish, and
Management ecstatic

(DYANTIFOINEA)
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 Bets

E.T°N

Eaton Corporation, Commercial
& Military Controls Operation

Switches, Relays, Displays and Keyboards

KEMET

Electronics Corporation

Multilayer Ceramic and Solid Tantalum
Capacitors

KON\ sPeer

Resistors, SMT Tantalum Capacitors, tnductors,
Resistor Networks, SMT Thermistors

®Ad Littelfuse

MALLORY

North American Capacitor Company

Tantalums, Aluminums, Sonaltertsk Ceramics,
Films and AC's

Ntron

Quartz Crystals, Uock Oscllators, Hybrid Circuits

muftata

Fixed Ceramic Capacitors, Yariable 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, Yaristors, Thermistors

Philips Components

Philips Elects onics North America Corporation

Resistors, Ferrite Components
Altuminum Electrolytic, Fiim & Ceramic Capacitors

A COMPANY OF

v

DC Film Capacitors, AC Suppression Capacitors

Rohm Electronics Division
Monolithic ICs, Hybrid ICs, Transistors, Diodes,
LED, Sensors, Laser Diodes, LCD, Printheads,

Resistors, Capacitors

A COMPANY OF

Tantalum Capacitors, Wet & Foil Capacitors,

Resistor Networks, Resistor Capacitor Netwarks, Filters

A COMPANY OF

N A
Vdn‘v""'

Monalithic 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.

www americanradiohistorvy com

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 Bivd.

Arlington, VA 22201

Phone: (703) 907-7536

Fax: (703) 907-7501

Committed to the
competitiveness of the
American electronics producer.
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BUILD THIS
V - MIN |

Build Theremax—a theremin for the 1990’s!

JOHN SIMONTON

LAST MONTH. WE DESCRIBED THE
circuitry behind Theremax.
This month. we show you how
to build it.

Although all of the signals in
Theremax have frequencies be-
low 1 MHz. its important to
build the unit carefully. Keep
the point-to-point wiring as
short as possible, and leave
plenty of space between the four
oscillators to minimize os-
cillator lock.

The easiest way to build the
electronics of Theremax is to
make or buy the printed-circuit
board. which was presented last
month. The component-place-
ment diagram for the board is
shown in Fig. 3. If you construct
the circuit or just parts of it on
perforated prototyping board.
try to follow this layout as close-
ly as possible since care has
been taken to isolate parts of the
circuit that might interact. Note
in particular the use of a star
ground point with traces ema-
nating from circuit board point
“G". and the grounded lands
that encircle each oscillator.
Make sure the metal cans of the
inductors are grounded as well.

For the most part, Theremax
is very forgiving of the specifics
of components. For example, al-
most any NPN silicon transistor
will work in place of the
2N4124s specified—2N3904s or
2N2222s will be fine. Even the
inductor values are not very

critical, and you will find that
most suppliers carry IF trans-
formers and local-oscillator
coils that can be made to work
in the circuit. probably without
even changing the operating
points of the transistors. Make
sure the “cans” you use have a
tapped primary {(you may have
to reverse the ends of the pri-
mary to get the tap closer to the
collector end) and a secondary
{polarity doesn't matter here).

Do not substitute silicon di-
odes for the germanium types
used in the ring modulators.
The forward voltage drop of sil-
icon diodes makes them inap-
propriate here. The other crit-
ical components are the ce-
ramic disc capacitors used in
the tank circuits. These must
be NPO types to minimize os-
cillator drift with changes in
ambient temperature.

Connect the front-panel con-
trols and jacks to the lettered
pads on the circuit board with
No. 22 AWG stranded wire. as
shown in Fig. 4. Note that you
must mount some of the fixed
resistors between solder lugs on
the panel controls. as shown.
Mount the LEDs by twisting
their cathode leads to their cur-
rent-limiting resistors and sol-
dering. Mount the front panel to
the lectern case from the inside:

the controls are exposed though
a hole thats routed-out in the
front of the case.

The shapes of the case pieces
have been kept as simple as pos-
sible. {See Fig. 5.) Assemble the
case with simple butt joints.
countersunk screws. and glue.
(See Fig. 6.) The case for the pro-
totype was cut from clear white
pine and finished with walnut-
tinted tung oil. If you start from
scratch. you may choose other
materials and configurations. If
you decide on a metal case,
make sure that the antennas
are insulated from it.

Form the antennas from No. 6
AWG copper buss bar—the kind
that power companies use for
ground connections. This mate-
rial was chosen for its mal-
leability and ease of fabrication.
Reformable antennas can be
easily shaped for experimental
purposes. For example, zig-zag
pitch antennas might give a dif-
ferent means of obtaining
vibrato—you could hold the
pitch hand vertical while run-
ning it up and down, rather
than waving it closer to the an-
tenna. You can form the volume
antenna from a length of the
buss rod and bend it in any ap-
pealing, roughly loopish pat-
tern. While the specific shapes
that you choose for the anten-
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pads connect to off-board components.

nas are pretty much up to you,
be sure to keep them at right
angles to one another to mini-
mize interactions between
them.

Mount the antennas to the
case by passing them through
%e-inch holes drilled in the end
panels. Secure them to the back
of the case with large washers,
wing nuts and No. 8 flat-head
screws that pass through loops
bent at the end of the buss rod.
as shown in Fig. 7. Make the
connection to the antennas
with RG-174/U coaxial cable.
Ground the shield only on the
circuit-board end.

Make the bottom of the case
from metal to form a ground
plane that cuts down on any in-
teractions between the pitch
and volume sections. Mount the
circuit board to the bottom
plate with standoffs and 4-40
hardware. (See Fig. 8.)

Testing and tuning
After examining your work

L3

R,

¥ R35 - Te—op . )

| (347 - —R38

carefully—looking for solder
bridges, incorrectly placed or
oriented parts and so on—its
time to power up. Plug the
power adapter into a wall outlet
and turn on the power switch,
S1. You should immediately see
the power LED light. If you
don't, stop. Re-examine your
work, and find out why.

Begin testing and initial tun-
ing by setting the front-panel
controls so that the pITCH TRIM
and voL TRiM controls are at
about the midpoint of their
range. Set the PITCH CV. TIMBRE
and veELociTy controls fully
counterclockwise, and rotate
the voLumMmE control clockwise to
its maximum setting. Connect
the audio output of Theremax
to the input of a hi-fi, instru-
ment, or general-purpose am-
plifier.

Verify the operation of the os-
cillators and set the heterodyn-
ing pairs to the same frequency.
With an oscilloscope, look at the
voltage of the emitters of the os-
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cillator transistors (Ql to Q4)
and observe the 500-kHz to
900-kHz sine waves with ampli-
tudes of about 250 millivolts
peak-to-peak, and DC offsets
from ground at about a volt. As
the slugs of heterodyning pairs
of oscillators are adjusted, the
beat frequencies—O0 to 10 kHz,
0.5 volts peak-to-peak sine
waves—can be seen at the col-
lectors of the amplifier tran-
sistors Q8 or Q9. They’ll have a
typical DC offset of 5 to 6 volts
above ground. First turn the
slugs of L2 and L3 clockwise un-
til you feel resistance (don't try
to “tighten” them), then back
them out about a half turn. Now
adjust L1 while watching Q8's
collector. At some point in the
rotation of the slug, you will see
asine wave that builds in ampli-
tude while decreasing in fre-
quency, then goes to zero before
once again increasing in pitch.
The zero (null) point is your tar-
get. Do the same thing with L4
while watching for zero beat at
the collector of Q9.

Continued on page 69
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SQUARE AND RECTANGULAR WAVES
are required for digital clocks,
computers, and communica-
tions, and modulated pulses
control motors, switching
power supplies and pulsed
radar. The generation of sym-
metrical square and asym-
metrical rectangular waves per-
mits the transmission of coded
signals and the regulation of
power. Earlier articles in this se-
ries focused on the generation
of symmetrical sinewaves.

Squares and rectangles

Squarewaves are non-
sinusoidal waves that can be
generated directly or derived
from sinewaves. (Triangle waves
and sawtooth waves are other
examples of nonsinusoidal
waves.) A squarewave is said to
be symmetrical if the waveform
widths or time duration of both
of its states are equal. Figure 1-a
shows a squarewave with its
zero-volts reference midway be-
tween its two peaks. The period
is the unit of time required for
one cycle of the signal to repeat
itself, and it is expressed in
units of time.

A pulse can be a one-time (or
one-shot) signal and have no
period, as shown in Fig. 1-b.
However, waveforms comprised
of repetitive pulses are typically
called rectangular waves.
Whether one-time or repetitive,
pulses are characterized by
pulse width, measured in units
of time, and peak-to-peak am-
plitude. If they are repetitive,
they are, like square waves, also
characterized by period. mea-
sured in units of time, as shown
in Fig. 1-c.

Figure 2 zooms in on a single
pulse to define other charac-
teristics. Pulses are not perfect
rectangles: they are actually
closer to trapezoids with round-
ed corners. As a result, their pa-
rameters are defined to account
for these variations from a per-
fect rectangle. Amplitude repre-
sents 100 % of pulse height.
Because pulses do not have
truly vertical leading edges,
their slope is defined by rise
time, measured in units of time
from 10 % to 90 % of amplitude.

Generator

Circuits

Learn how to generate square and
rectangular waves for timing,
communication, and control, and apply
that knowledge to your circuit designs.

Similarly. their trailing edge
slope is also measured in units
of time from 90 % of amplitude
to 10 %.

Because of their trapezoidal
shape, pulse width is defined at
the 50 % level of amplitude. The
time relations between pulse
width and period can vary. (The
squarewave is a special case of a
rectangular wave in which
pulse width is equal to half of
the period.)

Three more terms apply to all
rectangular waves: duty cycle,
duty factor. and repetition rate.
Duty cycle is the ratio of pulse
width to signal period, ex-

www americanradiohistorv com

pressed as a percentage. (For
square waves, it is always 50 %).
Duty factor is the same as duty
cycle, except that it is expressed
as a decimal rather than a per-
centage. Repetition rate de-
scribes how often a pulse train
occurs. This term is frequently
used instead of frequency when
describing these waveforms.

In telecommunications and
amateur radio, the term mark
(the time duration of pulse cur-
rent) is substituted for pulse
width, and the term space (the
time duration of zero pulse cur-
rent) applies to the time dura-
tion of zero waveform ampli-
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FIG. 1—SQUARE AND RECTANGULAR WAVEFORMS. The squarewave has equal
positive and negative widths (a). A one-shot pulse waveform (b), and a rectangular
wave with a pulse width less than half of its period (c).
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FiG. 2—PULSE PARAMETERS. The terms are defined to allow for the generally tra-

pezoidal shape of a typical puise.
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FIG. 3—A SINE-TO-SQUAREWAVE converter made from one gate of a CMOS Schmitt

trigger IC.

tude. Thus, the sum of the
mark and the space equals the
signal period, which, in turn, is
the reciprocal of the frequency

(.

Sinewaves-to-squarewaves
High-quality squarewaves
can be generated by sinewave-
to-squarewave converter cir-
cuits. An example of one of

these circuits is the Schmitt
trigger shown in Fig. 3. Four of
these circuits are available at
low cost in the CD4093B. a
CMOS quad 2-input NAND
Schmitt trigger IC, Each of the
four circuits in this IC function
as a two-input NAND gates with
Schmitt-trigger action at both
inputs.

The simple converter circuit
shown in Fig, 3 is formed by
wiring potentiometer R1, re-
sistor R2, and capacitor Cl1, as
shown, and then disabling the
inputs of the three unused
Schmitt-trigger circuits by
grounding them. This circuit
produces excellent squarewaves
with typical rise and fall times of
less than 100 nanoseconds

1.5V TO OV
Rl £ $R3 R4 P R2
18K P 0‘30‘1 $ 68K i>sax > 1.8K
! c2
i
& 1€ 0.01
AY]
JL o
OUTPUT 1

FIG. 4—A TRANSISTORIZED astable
multivibrator that oscillates at 1 kHz.

when the output is loaded by a
50-pF capacitor. The Schmitt
trigger's threshold can be set by
10-kilohm potentiometer R1.
Note: Remember that the
CD4093B and the other CMOS
ICs mentioned in this article are
subject to damage or destruc-
tion by electrostatic discharge
(ESD). Take proper precautions
by storing the devices in ap-
proved conductive packages or
containers. Wear a grounded
wrist strap when handling
these ICs, and do all assembly
work on a grounded conductive
desk or benchtop work surface.

Astable squarewave circuits
Squarewaves can be gener-
ated by a two-transistor astable
or free-running multivibrator..
Figure 4 is a schematic for a 1-
kHz astable multivibrator that
will run from a 1.5- to 9-volt
power source. A cross-coupled
oscillator, the pulse widths and
periods of this circuit are deter-
Continued on page 77
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IN DECEMBER, WE PRESENTED THE
circuitry for an electrochemis-
try power supply. This month,
we finally wrap things up with
construction details.

Sheet metal work

The prototype unit was pack-
aged inastandard two-part alu-
minum case, as shown in Figs.
7 and 8. It measures 8 x5 x 2-
inches. All components are
mounted in the lower half of
this case, as shown in the pho-
tograph Fig. 7. Tape the front
panel hole-drilling template Fig.
9 on the 2 x 8-inch vertical pan-
el of the case that is to be the
front panel.

Centerpunch the centers of
all holes to be drilled for front-
panel-mounted components
(R33, R34, S1, S2, S3, $4, and
two banana-plug jacks). Mark
and centerpunch the locations
of the four corners of the rec-
tangular window to be cut for
the LED display and the two
holes for mounting the display
board to the front panel. Drill all
of the holes to the appropriate
diameters for mounting those
components, and cut out the
rectangular window for the LED
display.

With the large circuit board
template, locate, centerpunch
and drill the four holes
for mounting the circuit
board in the base of the
case. Then, using the
drilled holes in the
mounting bracket of
transformer T1 as a
template, center-
punch and drill the
two holes for
mounting T1 to the
bottom of the case.
Finally, on the
back panel of the
case, center-
punch and drill
two mounting
holes for the heat-
sink and one hole
for the linecord. In-
sert a protective grom-
met in the linecord
hole.

Refer to the assembly
drawing Fig. 8. Before
mounting the components
on the front panel, you might
want to apply decals or other la-

bels to identify each control
function, as shown on template
Fig. 9. Mount all of the front-
panel-mounted components
with their ring nuts. Fasten the
LED display circuit board to the
panel with screws and nuts. Cut
a small rectangle of Y“s-inch
thick red plastic 1% X 1'% inches
as a filter, and cement it over the
window cutout for the LED dis-
play.

When mounting transistor
Q2 (TO-220 case} to the heat-
sink, as shown in Fig. 8, insert
an electrically insulating mica
washer coated with silicone
grease between the heatsink
and the transistor tab to isolate
Q2 from the heatsink. (The in-
sulator avoids raising the case
16 volts above ground because
the transistor's metal tab is con-
nected to its emitter.)

Refer to assembly drawing
Fig. 8. Before mounting either
transformer T1 or the circuit
board to the case, cut the re-
quired number of 4- to 6-inch
lengths of hookup wire (No. 18
and No.22 AWG) and strip their
ends. Solder all wire connec-
tions between the circuit board
and the panel- and base-
mounted components before
fastening them in the case.

Mount the circuit board to
the base of the case with screws
and nuts with three nuts inside
the case to act as standoffs to
isolate the circuit board wiring
from the metal case. Attach the
knobs to the shafts of R33, R34,
and S2. Apply the adhesive feet
to the bottom corners of the
case.

Carefully examine all wiring
and solder joints to verify that

Build this regulated electrochemistry
power supply and learn about
electrolysis and electroplating. Then
plate small objects to protect them and
improve their appearance.

il
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All resistors are Va-watt, 10% un-
less otherwise stated.

R1—1200 ohms

R2—1.0 ohm, wirewound , 1 watt

R3—820 ohms

R4, R6, R14, R15—10,000 ohms,
1%

R5, R7—100,000 ohms, 1%

R8, R10—1000 ohms

R9—33,000 ohms

R11—68,000 ohms

R12—2,000,000 ohms

R13—47,000 ohms

R16 to R29—3000 ohms

R30—3900 ohms

R31—10, 000,000

R32-—86, 000 ohms

R33—panel potentiometer, 10,000
ohms, linear taper, %2 watt,
Mouser 31VC401 or equiv.

R34—panel potentiometer, 25,000
ohms, linear taper, 2 watt,
Mouser 31VC403 or equiv.

R35—trimmer potentiometer, 10,00
ohms, vertical mount

Capacitors

C1—2.2uF, tantalum electrolytic

C2—0.1uF, polyester film

C3—0.1u.F, polyester film

C4—0.3p.F, polyester film

C5, C6—22pF, ceramic (see text)

C7, C8—0.010pF, polyester film

C9—10uF, tantalum electrolytic

T1 is at left, and the circuit board is at right.

they have been made correctly.
Look for cold solder joints or in-
advertent solder bridges, and
make any corrections at this
time. Insert the nine DIP-pack-
aged ICs in their sockets, exer-
cising the proper precautions

FIG. 7—AUTHOR'’S PROTOTYPE with cover removed: a 120- to 6-volt AC transformer

PARTS LIST

C10—4700uF, aluminum elec-
trolytic

C11, C12, C13—0.010pF, polyester
film

Semiconductors

D1—1N5239B, Zener diode, 9.1
voits, 500 mW

D2—1N5237B, Zener diode, 8.2
volts, 500 mwW

BR1—, bridge rectifier, 1.5 ampere,
200 PIV, General Instrument
WO?2 or equiv.

Q1—2N3705, NPN transistor,
TO-92

Q2— MJE3055T NPN power tran-
sistor, Motorola or equiv.

IC1—CD4521B CMOS 24-stage
frequency divider, Harris or equiv.

IC2—CD4011UB CMOS quad 2-in-
put NAND gate, Harris or equiv.

IC3—CD4046B CMOS phase-
locked loop, Harris or equiv.

IC4, IC6, IC7—CD 45188 CMOS
dual BCD up-counter, Harris or
equiv.

IC5—LM358 dual operational am-
plifier, National or equiv.

IC8, IC9—CD4543B CMOS BCD to
seven segment decoder driver,
Harris or equiv.

IC10—MC7812 three-terminal
positive voltage regulator,
Motorola or equiv.

when handling the CMOS de-
vices to prevent them from
being damaged or destroyed by
ESD. Caution: Wear a grounded
wriststrap before removing the
CMOS ICs from their ESD-pro-
tective packaging.

wwWwW americanradiohistorvy com

DISP 1—MANG6740, light-emitting
diode display, 0.56-inch dual dig-
it, common cathode, RHDP, red,
7-segment or equiv.

Other components

S1, S3— toggle switch, miniature
SPDT panel-mount

S2—rotary switch 3-pole, 12-sta-
tion

S4—pushbutton switch, nonlatch-
ing, push-to-make

XTAL1—crystal, 4.194304 MHz, 2-
pin metal case

TR1—transformer 120 volts to 6
volts, panel-mount

J1, J2—banana plug jacks

Miscellaneous: main circuit board;
dual-digit LED circuit board; met-
al project case, two part (see
text); heatsink (see text); knobs
for two potentiometers and one
switch; No. 18 and No. 22 AWG
stranded, insulated hookup wire;
No. 28 AWG fiat ribbon cable;
120-voit AC linecord with piug;
linecord grommet; red plastic fil-
ter for LED display DISP1
(1-14 x 1%2 inches—see text); as-
sorted nuts, lockwashers and
screws; four adhesive rubber
footpads, soider, silicone grease.

Testing the circuit

Plug in the linecord and apply
power to the circuit. Test it first
in the constant-current mode
by measuring the output volt-
ages at three points while mov-
ing the knob on potentiometer
R33. The inputs to operational
amplifier [C5-a should track
each other from O to 9 volts.
Similarly, the output of the op-
erational amplifier should track
the settings on potentiometer
R33.—but always about 1 volt
higher than the inputs.

Switch to the constant-cur-
rent mode and, with a multi-
meter connected in series with a
10-ohm, 1-watt resistor to simu-
late a load. Potentiometer R33
should vary the current. How-
ever, once a level of current has
been set, altering the value of
the load resistor should have no
effect on the current that is
being measured.

The principal limitation of
this circuit is that its output
voltage can only rise to 10 volts.
This effectively limits the con-

Continued on page 74
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Electronics potpourri

Replacing a transformer, variable-gain amplifiers, new AGC amplifier IC%, introduction
to digital potentiometers, and more

D NE RECENT HELPLINE CALLER WANTED TO

REPLACE A MYSTERY POWER TRANSFORMER ON

AN OLDER DIGITAL ALARM CLOCK. FIRST, PLEASE NOTE

THAT TRANSFORMERS DO NOT BURN OUT BY THEM-

selves. They always have help.

If you replace a transformer and
don’t fix the underlying problem,
the new transformer will also burn
up. The most likely causes of trans-
former failure are a shorted filter
capacitor, a bad power diode, or a
blown regulator. Less likely are
lightning damage, input surges, or
physical abuse. Of course, some
four-year-old who thinks that the
clock is a piggy bank is yet another
possibility. (I once saw a floppy disk
drive completely filled with 35-mm
photo slides.)

If at all possible, contact the
manufacturer of the clock radio, or
pick up the service information in
Electronic Servicing, on-line, or by
using one of those electronic repair
classifieds. An accurate schematic
makes things far easier.

Usually you are able to guess the
secondary voltage by working back
from the ratings of the filter capac-
itor or the regulator. A 7805 regu-
lator needs four or more volts of
headroom, so maybe something in
the +10-volt range for raw supply
power. To get from the DC output
voltage to the AC transformer volt-
age, add one for each diode drop
and then multiply by 0.7. Or some-
thing like 8.4 volts in this example.
Call it nine even.

The cubic volume of any 60-
hertz transformer pretty much
determines its power rating. Maybe
5 watts for a one inch cube, 20
watts for a two, and 60 for a three.

Sometimes it is easiest to
replace the entire supply with a
wall mounted one. Another ploy is
to pick any old larger 24 volt trans-
former and use a Variac or auto-
transformer to slowly bring the
input voltage up to where things
seem to be operating properly. A
“somewhat higher” input should be
just about right.

If all else fails, a final emergency
procedure is to take the trans-
former apart and count the turns.
The turns ratio is the same as the
output voltage ratio. But note that
the loaded output voltage might

HELP LINE

Phone or write all your Hardware
Hacker questions to:

Don Lancaster
Synergetics

Box 809-EN
Thatcher, AZ, 85552
(520) 428-4073

For fast PSRT access,Modem
(800) 638-8369. On prompt, Type
JOINGENIE. When asked for the
offer code, enter DMD524.

US Internet email access link:
SYNERGETICS@GENIE.GEIS.COM.

BY DON LANCASTER

+V

input

adjustable
current
source

bt 4

FIG. 1—A DIFFERENTIAL AMPLIFIER
can be viewed as an emitter follower dri-
ving a grounded-base stage. The cur-
rent linearly sets the gain.

typically be 20 percent or so lower
than the turn ratio indicates.

Electronic gain control

There are many reasons why
you might control the gain of some
circuit stage electronically. In AM
radio, this is called automatic vol-
ume control. AVC causes local and
distant stations to output at nearly
the same volume. In a television set
or communications gear, an AGC
or automatic volume control does
nearly the same thing.

A gain-control device known as
a compressor might bring micro-
phone inputs up to some uniform
level for recorders or mobile radio
communications. A similar com-
pressor misused in a TV studio can
make commercials more obnox-
ious. In electronic music applica-

www americanradiohistorv com
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DON LANCASTER

ACTIVE FILTER COOKBOOK

The sixteenth (1} printing of Don’s bible on analog
op-amp lowpass, bandpass, and highpass active
filters. De-mystified instant designs. $28.50

CMOS AND TTL COOKBOOKS
Millions of copies in print worldwide. THE two

books for digital integrated circuit fundamentals.

About as hands-on as you can get. $24.50 each.

INCREDIBLE SECRET
MONEY MACHINE It

Updated 2nd edition of Don’s classic on setting
up your own technical or craft venture. $18.50

LANCASTER CLASSICS LIBRARY

Don’s best early stuff ata in price. includes
the CMOS Cookbook, The TTL Cookbook, Active
Fliter Cookbook, PostScript video, Case Against
Patents, incredible Secret Money Machine 1l, and
Hardware Hacker 1| reprints. $119.50

LOTS OF OTHER GOODIES

Ask the Guru 1 or Ii or il

Hardware Hacker il or Ili _ .

Micro Cookbook |
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Hacking Insider Secrets

POSTSCRIPT SECRETS
A Book/Digk combination crammed full of free
fonts, insider resources, utllities, publications,
workarounds, fontgrabbing, more. For most any
PostScript printer. Mac or PC format. $29.50

BOOK-ON-DEMAND PUB KIT

Ongoing detalls on Book-on-demand publishing,
a new method of producing books only when and
as ordered. Reprints, sources, samples. $39.50

THE CASE AGAINST PATENTS

For most individuals, patents are viriually certain
to result in a net loss of sanity, energy, time, and
money. This two volume set shows you tested
and proven real-world altematives. $28.50

BLATANT OPPORTUNIST 1

The reprints from all Don’s Midnight Engineerin
columns. includes a broad range of real world,
proven coverage on smail scale technical startup
ventures. Stuff you can use right now. $24.50

RESOURCE BIN |

A complete coliection of all Don’s Nuts & Voits
columns to date, including & new Index and his
master names and numbers list. $24.50

FREE SAMPLES

Woell, nearly free anyway. Almost. Do )oin us on
GEnie PSHT to sample all of the Guru’'s goodies.
The downioading cost on a typical Guru file is 21
cents. Modem access: (800) 638-8369, then a
JOINGENIE. Use DMD524 for your keycode.

FREE VOICE HELPLINE VISA/MC

SYNERGETICS

Box BEO9-EN
Thatcher, AZ B5552
{(520) &L£ZB-5073

CIRCLE 205 ON FREE INFORMATION CARD

tions, a VCA (voltage-controlled
amplifier) can set the attack-sustain-
decay of an envelope waveshape.

The manner in which gain varies
with the controlling current or voltage
can be quite important. The obvious
linear choice usually has a restricted
dynamic range. A log (or “by decibels”)
choice is often better for audio or
communications.

Active filters and other frequency-
tracking applications work best with
an inverse gain relationship. You usu-
ally want to change some time con-
stant, and time rate is the inverse of
frequency.

Regardless of what they are called,
all electronic gain-adjustment circuits

%} input
i) input
adjustable
Sourrent
V| - soukce.
o
o p

FIG. 2—A FULL-FEATURED differential
amplifier offers balanced inputs and out-
puts. Common-mode signals are ignored.

are really a class of devices known as
two-quadrant multipliers, in which a
unipolar DC level is multiplied by an
AC input signal to set the gain and
produce an AC output.

One of the earliest gain controls
was a vacuum tube called a remote
cutoff pentode. The grid spacing was
nonlinear, causing parts of the tube to
stop amplifying. before other portions
did. As you increased the negative grid
bias, the gain of the stage would pro-
gressively diminish.

The current gain of a transistor is a
function of collector current. Certain
early transistors were designed such
that their beta-Vs-collector-current
curve gave a linear gain, and thus gave
an AGC action.

WWW americanradinhictorvy com

The most popular gain controlling
schemes in use today involve ...

Differential amplifiers

The differendal amplifier is by far
the most significant analog circuit of
all time. Differential amplifiers have
many amazing properties, one of
which is that their open loop gain can
be controlled easily and remotely.

I've shown a differential amplifier
in a single ended form in Fig. 1. Using
matched transistors and zero input,
the current from the current source
should split evenly, half going to the
left and half to the right. As the input
voltage goes positive, the split
changes, with more current going left.
If the input swings negative, extra cur-
rent goes to right. The output will be
an amplified and noninverted replica
of the input, usually with at least a lit-
tle voltage gain.

You might think of a single-ended
differential amplifier as an emitter fol-
lower that drives a grounded base
stage. This particular emitter follower
has a gain of 0.5, since its output
impedance is driving an identical load.

The gain of a grounded base stage
is the ratio of its input resistance to its
output resistance. In this case, the
input resistance is the impedance of a
emitter-base diode.

A diode’s impedance changes with the
current through it. Using a crude for-
mula of 26/i, where i is the current in
milliamperes, half a milliampere
through a diode can provide you with
a small-signal impedance of 52 ohms.

The key point: If you increase the
current from your current source, the
gain goes up. And vice versa. One use
of a differential amplifier is as an elec-
tronic gain control.

Sometimes the current source itself
is adjusted by an external control volt-
age. Other times, a circuit called a cur-
rent mirror can be used. Current
mirrors let you “bounce” a control
current off a negative supply rail or
whatever, giving you a choice of volt-
age or current control.

Lets say you have a 2.5-kilohm
load. If half a milliampere from the
current source goes to the right, that
stage shown will have a gain of nearly
50. The left stage has a gain of 0.5
because it is driving a load equal to its
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output impedance. The total voltage
gain will be something near 25.

A fully balanced differential ampli-
fier is shown in Fig. 2. The difference
between the input voltages is ampli-
fied and becomes the difference
between the output voltages. Besides
doubling the gain, you pick up a
tremendous new advantage: Any hum,
noise or other signals that bounce the
inputs up and down together are
ignored!

This amazing property is called
common mode rejection. Among its
other benefits, CMR largely ignores
power-supply hum, bias shifts, and
certain input ground loops. You also
have the choice of using inverting or
noninverting outputs, or using both
inputs at once.

In a lot of applications, negative
feedback is applied around one or
more differential amplifiers. That is
what op amps are all about. Such a
feedback overrides the gain settings of
individual internal stages.

Also note that the supply current is
constant, regardless of input signal
levels. The current from the current
source is just shifted right or left, but
it always gets back together at the pos-
itive supply terminal.

A final unique feature of differen-
tial amplifiers is that they limit cleanly
and quickly on overdrive. The output
voltage can go no higher than the sup-
ply, and no lower than the load resis-
tance times your maximum current
source value. Transistor saturation can
be prevented easily. Such clipping cir-
cuits are important for FM mobile

A W B
RDAC #1

A W B
RDAC #2

G+
gain control input >

-40 decibels/volt 4

ri/if signal input O

G- IN+ GND

10002

rf/if signal output

The jumper option shown
gives -10 to + 30 decibeis
gain at 90 MHz bandwidth.

FIG. 3—THE ANALOG DEVICES AD603 low-noise variable gain amplifier. The control
voltage works “by decibels” with a sensitivity of -40 dB/volt.

radio communications or TV audio.

One classic differential-amplifier
gain control IC is the CA3080
transconductance amplifier. It was
around eighty cents last time I
checked. Full details on this device
appear in my CMOS Cookbook.

A new AGC circuit

Analog Devices has just come up
with a new, low-noise AGC chip that
seems really impressive. The AD603
variable gain amp is shown in Fig. 3.
Its bandwidth is your choice of 9 or 90
MHz. The gain is controlled by deci-
bels with a sensitivity of 40 dB/volt.
Stages can be cascaded for additional
control range.

The new chip uses a somewhat dif-
ferent approach to vartable gain: An

clock
data

—=—O |oad

SERIAL
COMPUTER
INTERFACE

Available resistance values
include 10K, 50K, or 100K.

FIG. 4—THE ANALOG DEVICES AD8402 dual digital potentiometer. Ten bits of serial data
pick a potentiometer and set it to one of 256 different “wiper” positions.

electrically adjustable attenuator is
placed in front of a fixed-gain amplifi-
er. The input noise is quite low.
Noise-figure problems can be further
minimized by use of two stages with a
“progressive build” or “delayed AGC”
scheme. In which the second stage has
its gain reduced ahead of the first
stage. A free data sheet has further
schematics and applications.

Digital potentiometers

There’s also some fairly new kids
on the electronic gain control block.
These are digital potentiometers or
EEPOTs, which work just like an old
fashioned resistance decade box.
Typically, there’ll be 64, 100, or 256
series resistors, and you will apply a
command of one sort or another to
select a tap.

One advantage of digital poten-
tometers is that they replace analog
trimmers. They are easily set under
automatic computer control, and they
do not drift out of specification with
time.

Disadvantages of EEPOTs include
the limited number of steps and cer-
tain slight nonlinearities caused by the
internal MOS switches. Even with 256
steps, one end or the other could get
real cramped if you really do need log
or inverse-gain relations.

You can cascade digital pots for
more resolution. The 20% maximum
gain nonlinearity of a direct cascade
can be eliminated by buffering with an
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op-amp. But with 4096 to 65,536
available levels, it’s usually easier to
precalculate your correct setting.

You usually have your choice of
rheostat or potentiometer modes. The
rheostat choice gives you a simple
variable resistor. The potentiometer
mode gives a resistance ratio, just like
a normal volume control.

Typical total resistance ranges are
10, 50, or 100 kilohms. Lower values
are not too practical because of the on
resistance of the MOS switches that
are in the signal path.

Signals that are applied to the
potentiometers themselves can be
analog, digital, or DC levels. But their
levels always must remain somewhere
between the supply voltage and
ground.

Two examples are the dual AD84(2
or the new quad AD8403 from Analog
Devices. I've shown the basic setup in
Fig. 4. These chips can be controlled
by a serial clock and data stream, fol-
lowing the formats shown in the data
sheet.

Ten bits of data are needed. Two
address which potentiometer is cho-
sen, and eight decide the switch posi-
tion. The total time to change the
switch position depends on the input
clock rate. The minimum time is
about 450 nanoseconds. Thus, you
can make over half a million gain
changes per second—if you really
want to. The Basic Stamp or another
PIC microcontroller is ideal for this
sort of control use.

A sneaky “cascade” trick lets you
control any number of chips with a
three-wire interface. This is done by
connecting the serial data out of the
first stage to the serial data in of the
second. The first ten data values get
“used up” by the first stage. All the
“extra” data values during a load get
passed on. The second ten values will
get grabbed by the second stage, and
so on down the line.

These particular chips are volatile.
They forget their previous values on
power down. Thus, you will have to
reinitialize them each time power to
your circuit is reapplied.

Current from the 3 or 5 volt supply
can be as low as 5 microamperes.

Be sure to carefully read the data
sheet for more use details. Pin 6 can

be used to disable the outputs, while
pin 10 can be used to force both pots
to their “mid wiper” position.

Another very interesting chip is the
National LM1973 three-channel audio
attenuator. Each channel has a digital-
ly controllable log attenuator with a
76 decibel range. As with the AD4802,
a three-wire digital serial control is
used.

Leading sources for other digital
potentiometers include Xicor, Dallas
Semiconductor, Burr-Brown, Analog
Devices, and National Semiconductor.
Bunches of variations are available
that accept serial input data, that
remember their old setting on power
down, offer log steps, or an up-down
count action. We might look at these
in more detail in a future column.

Speaking of switched resistors, 1
have just picked up some classic resis-
tance substitution boxes. Some fine
four-decade Shallco switchable 0.1-to
100-decibel audio attenuators, too.
Let me know if you need a few.

Robotics

For this month’s resource sidebar, 1
thought I’d gather together some of
the more obvious sources for hobby
robotics. They’re local clubs, mostly,
with a few key suppliers thrown in.

For a number of reasons, low-end
hobby robotics has never really taken
off. First, because those urban-lore
“trashcan” and “android” style robot
forms are absurdly useless. One of the
favorite tricks in any beginning robot-
ics class is to ask them to design a
robot that cleans the dishes after a
meal. Only one student out of twenty
ever picks up on the fact that Seass has
been selling a solution for decades.

A second problem is the mix of
skills needed for robotics—everything
from electronics to software design to
mechanical engineering to kinematics
to marketing. Pretty near anything
mechanically intensive and made in
small experimental quantities for an
ill-defined market is likely to price
itself out of reach. And mass market
toy robots have to contend with stiff
distributor and retail markups.

The folks at Mondo-tronics have
long been known for their robotic
“muscle wire” products. These have
been refined into their new Electric

NAMES AND NUMBERS

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

Burr-Brown

6730 S Tucson Blvd
Tucson AZ 85706
(520) 746-1111

Dallas Semiconductor
4401 Beltwood Pkwy S
Dallas TX 75244

(214) 450-0400

Electronic Servicing
PO Box 12487

Overland Park KS 66282
(913) 492-4857

GEnie

401 N Washington St
Rockville MD 20850
(800) 638-9636

Hewlett-Packard
PO Box 10301

Palo Alto CA 94303
(415) 857-1501

Lindsay Publications
PO Box 538

Bradley IL 60915

(815) 935-5353

National Semiconductor
2900 Semiconductor Rd
Santa Clara CA 95052
(800) 272-9959

Quality Semiconductor
851 Martin Ave

Santa Clara CA 95050
(408) 450-8063

Shallco

308 Components Drive
Smithfield NC 27577
(919) 934-3135

Synergetics

Box 809

Thatcher AZ 85552
(520) 428-4073

Xicor Inc

1511 Buckeye Dr
Milpitas CA 95035
(408) 432-8888

Pistons—actuators with one pound of
force and almost one inch of reach.
Extension time is two seconds using
five watts of power input. The maxi-
mum cycle rate is four cycles per
minute.

To me, the Nitinol shape-memory
products certainly have some unique
niche uses. But their glacial speeds and
high power needs seems to lock them
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HOBBY ROBOTIC RESOURCES

American Science & Surplus
3605 Howard Street

Skokie IL 60076

(708) 982-0870

Appliance

1110 Jorie Blvd CS 9019
Oak Brook IL 60522
(708) 990-3484

Appliance Manufacturer
29100 Aurora Rd #200
Solon OH 44139

(216) 349-3060

Atlanta Hobby Robot Club
PO Box 2050

Stone Mountain GA 30086
(404) 972-7082

Automotive Industries
PO Box 2056

Radnor PA 19080

(215) 964-4876

C&H Sales

PO Box 5356
Pasadena CA 91107
(800) 325-9465

Connecticut Robotics Society
190 Mohegan Drive

West Hartford C'T 06117

(860) 233-2379

Dallas Personal Robotics Group
5112 Hardaway Circle

The Colony TX 75056

(214) 625-4454

Design News

8773 S Ridgline Blvd
Highlands Ranch CO 80126
(303) 470-4000

Edmund Scientific
101 E Gloucester Pike
Barrington NJ 08007
(609) 573-6250

Machine Design
1100 Superior Avenue
Cleveland OH 44144
(216) 696-7000

Mondo-tronics Inc

524 San Anselmo Ave #107-20
San Anselmo CA 94960

(800) 374-576

out of ever really hitting the big time.
A powerful, fast, and efficient “electric
muscle” still remains rather elusive,
which is why all of the big boys still
use pneumatics.

At any rate, Mondo-tronics is now
offering a Robot Store, which is kind
of a one-stop source for small hobby
and educational robots. A free catalog
includes a new robot club directory,

Nashua Robot Builders Club
133-A Haines Street

Nashua NH 03060

(603) 595-5953

Northern New Mexico Robotics
MSD434, LANL

Los Alamos NM 87545

(505) 667-2902

Palo Alto Robotics Club
561 Hyannis Drive
Sunnyvale CA 94087

(408) 749-8815

PARTS - Portiand RoboTicS
821 S\WV l4th

Troutdale OR 97060

(503) 666-5907

PHD Inc

PO Box 9070

Fort Wayne IN 46899
(800) 624-8511

The Robot Group
PO Box 164334
Austin 'T'X 78716
(512) 288-9135

Robotics Society of America
1264 8th Avenue

San Francisco CA 94122

(415) 661-8068

Robotics Society of So California
10471 S Brookhurst Street

Anaheim CA 92804

(714) 535-8161

Rockies Robotics Group
13702 E Lehigh Ave Unit E
Aurora CO 80014

(303) 680-9324

Seattle Robotics Society
PO Box 665

Mill Creek WA 98012
(206) 483-0447

Sensors

174 Concord Strect
Peterhorough NH 034358
(603) 924-9631

Small Parts

PO Box 4650

Miami Lakes FL 33014
(800) 220-4242

portions of which have been added to
our resource sidebar.

By far, the finest robotics source
anywhere ever still remains Swall
Parts, which stocks everything a hard-
ware store never heard of. Three
other “must know” low-end robotics
sources include C&H Sules, American
Science & Surplus, and Edmund
Scientific. All of which have frece cata-

logs that are available on request.

Robot-specific magazines seem to
come and go. Instead, the industry
trade journals which I've found that
consistently include the most useful
ongoing robotics information in them
are Machine Design, Design News, and
Sensors. Also useful are Automotive
Industries, Appliance and  Appliance
Manufacturer.

A more detailed review of robotics
magazines and opportunities appears
as NUTS16.PDF on GEnie PSRT. It
is also included in my Resource Bin.

Your best starting point may be to
pick up a meeting or two at one of the
regional robotics clubs. Many of these
also have newsletters and run compe-
titions.

By the way, I've just picked up a
cute little orphan Armdroid I student
robot, which is up for adoption. I also
have bunches of PHD precision indus-
trial automation sliders, rotary actua-
tors, grippers, sensors, and cylinders
(all of it big time serious pneumat-
ics)at great prices. Write, E-mail, or
give me a call if you have any interest
here.

There are three new robotic web
sites:

comp.robotics.misc

wwu.robotstore.com

www.nce.com/ncc/refug

New tech lit

Quality Semniconductor has a new and
free catalog on its Quick Switch prod-
ucts. These are useful for network
switches, for crossbars, and program-
mable interconnects. I'm looking at
several of these for shared SCSI com-
munications uses.

Hewlett-Packard has a free new
IrDA Data Link Designer’s Guide and
kit, used for the newly emerging wire-
less infrared communications stan-
dard.

Such a deal: The most powerful
electron microscope in the U.S. is
now offered for remote experiments,
via the Internet. To submit a proposal,
you can contact

hrtp:/incem. bl gov/ncem . htwmil

Two new reprints from Lindsay
Publications. The first one is The Boy
Electrician by Alfred Morgan. It was
originally published in 1940 and was

continued on page 64
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RUNABOUT ROBOT

continued from page 38

controller input rai. That input
informs the microcontroller
what action to take. (See “The
Universal Remote Control” side-
bar). '

A 24LC16 16K-bit electrically
erasable serial EEPROM (IC3)
stores the Runabout’s memory.
Movements, and other Run-
about functions can be stored
here for later recall. All informa-
tion is sent to and from the
EEPROM in a serial fashion.
The 24LC16 is housed in an 8-
pin DIP and retains all informa-
tion even with power removed
from the circuit. As with all
non-volatile RAM devices, there
are some limitations. This
EEPROM will remember infor-
mation for only 40 years, and
can be written to only one mil-
lion times!

Connected to four pins of the
PIC16C56 are two standard “H-
bridge” motor-control circuits
made up of transistors Q1
through Q8. The H-bridge con-
figuration allows either pin of a
motor to be forced to the
positive motor supply or to
ground. The Runabout’s
motors can be stopped, run for-
ward, or reversed. Through in-
dependent motor control, the
Runabout has the ability to
turn left, right, stop, and move
forward or reverse.

Transistor Q9 is a switchable
shunt across R7 that acts as
Runabout’s speed control. With
the transistor on, a full 3 volts is
available to the motor H-bridge
circuits (high range). With the
transistor off (low range), ap-
proximately Y2-volt drops across
R7 and reduces the motor's
speed. The speed control switch
is toggled by a button on the
universal remote control.

A Maxim MAX756 (IC2)
boosts the battery voltage (+3
volts) to +5 volts necessary for
the PIC16C56 and the serial
EEPROM. The MAX756 is a
high-efficiency. CMOS, step-up,
DC-DC switching regulator.
Housed in an 8-pin DIP, an in-
ternal MOSFET power tran-
sistor permits high switching
frequencies. The output is

(_ POWER-UP )

1
INITIALIZE

SERIAL SIGNAL

PRESENT?

IN PROGRAM
MODE?

CAPTURE ACTION

L
STOP ANY ACTION

e

DECODE ACTION

!
ACTIVATE ACTION

FIG. 2—SIMPLIFIED FLOWCHART. The software waits for serial information from the

receiver.

maintained at a regulated +5
volts DC even though the bat-
tery voltage may vary between
+1 and + 3 volts.

The PIC16C56's clock circuit
can be controlled by a standard
quartz crystal, a resonator, or a
simple RC combination. To ob-
tain high-frequency accuracy, a
quartz crystal was selected.
Good frequency stability is nec-
essary to keep Runabout's inter-
nal software routines syn-
chronized with the bit stream
output from the IR receiver
module.

Three LED's are connected to
separate ports on the PIC16C56
(rB5. RB6. AND RB7). These act as
the Runabout's headlights, and
each can be controlled individu-
ally. A piezo speaker connected
to rB4 (pin 10) produces sound
effects. Components R5, D2,
and C6 provide a stable reset
signal to the PIC16C56 when-
ever power is applied to the
robot.
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Software

The main function of the soft-
ware is to wait for serial infor-
mation from the receiver, de-
code it, and carry out actions
dictated by the serial bit-
stream. A simplified flow chart
is shown in Fig. 2.

On power-up, the output pins
and various registers within the
PIC16C56 are initialized. The
processor then waits for a serial
transmission to be received.
The validity of a received code is
checked, and if good, it's de-
coded. The processor then car-
ries out the proper action by
activating motors, sounding
the piezoelectric speaker, flash-
ing the LEDs, entering or exit-
ing the program mode, or
running one of the stored pro-
grams.

When the serial transmission
ceases (when the button is let
up on remote), the processor de-
termines whether it's in its pro-
gram mode, and if it is, it
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Today's TVs, VCRs, and other con-
sumer electronics are commonly con-
trolied by wireless remote controls. The
remote typically has an infrared LED,
which transmits pulsed light to a pho-
totransistor or photodiode in the receiver
unit. A unique serial code is produced
for each key pressed on the remote con-
trol. Manufacturers of consumer elec-
tronics have devised many different
infrared serial pulse encoding schemes
to control their products.

The manufacturers of universal re-
mote controls have successfully de-
veloped products that can emulate

THE UNIVERSAL REMOTE CONTROL

almost all serial control schemes used
by electronics manufacturers. To use a
universal remote control for a particular
brand TV, you set up the remote with a
two- or three-digit code from the manual
supplied with the remote (the manual
has many brands listed in tables). The
remote control will then emulate all the
original manufacturer's control codes.
Universal remote controls usually have
a few mode-change keys, so you can
instantly re-assign the control to operate
other devices (VCR, cable box, etc).

A typical serial control code for the up-
channel button for a Sony brand TV is

45ms

shown below. An expanded portion of
the signal is also shown. The low levels
in the waveform correspond to the pres-
ence of IR light, and the high levels rep-
resent no light. With the key held down.
the code repeats continuously every 45
milliseconds. Within each code burst is
a series of long and short pulses that
defines binary data bits. As shown, a
0.5-millisecond high followed by a 0.7-
millisecond low transiates to a zero bit
whiie a 0.5-millisecond high followed by
a 1.3-millisecond low defines a one. The
code translates to hexadecimal 04. 2

THJUMHHMW

18ms
.5ms .7ms

—asm et ||

LEADER | o | ¢

il .

| o

|
T '——— DATA BITS (=HEX 04) ~i

(NEVER CHANGES)

checks if any actions are cur-
rently being performed. If an ac-
tion is being performed while
the processor is in its program
mode, it is stored in serial mem-
ory. If the processor isn't in its
program mode. any actions con-
trolled by the processor are
stopped.

The “capture action” step
shown in the flow chart is where
information is sent to the serial
EEPROM (24LC16). The infor-
mation sent is simply a series of
bytes corresponding to the ac-
tions carried out. A time-code
byte is also sent to the memory.
Upon playback. the bytes are ac-
cessed in the order stored.

Building the Runabout

All of the necessary compo-
nents including the PC board.
gears and motors, top acrylic
cover. and sheet metal pieces to
build the Runabout as pictured
are available from the source
given in the Parts List. Foil
patterns are provided if you
wish to make your own PC

(DEPENDS ON BUTTON PRESSED)

FIG. 3—PARTS-PLACEMENT DIAGRAM. The circuit board holds the electronics and

serves as the Runabout’s chassis.
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board. Pre-programmed
PIC16C56s are available from
the same source and the HEX
code is posted on the Gernsback
BBS (516-293-2283) as part of a
file called rUNABOUT.ZIP.

The circuit board

The circuit board not only
holds the electronics. but acts
as the Runabout's chassis.
Therefore. it must be assembled
first. Figure 3 is the parts-place-
ment diagram. Start by install-
ing the components with the
lowest profile—the IC sockets.
LEDs. and inductor. Then pro-
ceed with the taller parts—the
resistors. transistors and ca-

FIG. 4—THE MAIN ASSEMBLY that holds the gears and wheels is composed of two
side gear plates and one U-shaped bracket. Detailed mechanical drawings can be
purchased from the source given in the Parts List.

pacitors. To conserve space. the
resistors are mounted vertically.
with one leg bent 180 degrees
down parallel to the other.
During assembly. be sure to
keep the height of all compo-
nents lower than the length of

PARTS LIST

All resistors are Ya-watt, 5%.

R1-R3—270 ohms

R4—100 ohms

R5—51,000 ohms

R6—1000 ohms

R7—5.1 ohms

R8-R15—750 ohms

R16-R17—20,000 ohms

Capacitors

C1, C4—0.1 uF, 50 volts, ceramic

C2, C5, C9, C11—10 uF, 16 volts,
radial electrolytic

C3—47 uF 16 volts, radial elec-

trolytic

C6. C10, C12—0.68 uF, 50 voits,
ceramic

C7, C8—15 pF, 50 volts, ceramic
disk

Semiconductors

IC1—Pre-programmed PIC16C56-
XT/P microcontroller (Microchip
Technology)

IC2—MAX756CPA voltage con-
verter (Maxim)

{C3—24LC16 serial EEPROM (Mi-
crochip Technology)

Q1, Q3. Q5, Q7—2N4403 PNP
transistor

Q2, Q4, Q6, Q8—2N4401 NPN
transistor

Q9—2N2907 PNP transistor

D1—1N5817 Schottky rectifier di-
ode

D2—1Ng14 signal diode

LED1-LED3—green light emitting
diode, right-angle PC-mount
package

Other components

MOD1—Infrared receiver module,
Everlight No. IRM-8410

XTAL1—4-MHz crystal, low-profile
case

BZ1—piezo speaker, Murata-Erie

No. PKM22EPP-40

M1, M2—hobby motor, Mabucci
No. 020SA-09170

S1—SPST slide switch, PC-mount
side actuated

B1—Two 1.5-volt AAA alkaline bat-
teries

L1—15 wH moided inductor

Miscellaneous: Runabout PC
board, battery holder for two AAA
cells, one 18-pin and two 8-pin IC
sockets, two 1-inch grommets
(wheels), two %e X %s-inch
spacers (wheel hubs). gears and
mounting hardware, six ¥s-inch
No. 2 standoffs, one KF brand /-
inch “Domed-Glide” No. 6277
(front skid), acrylic plastic top
cover, ABS black plastic bottom
cover, screws and nuts, solder

Note: The following parts are
available from Silicon Sound, PO
Box 371694, Reseda, CA
91337-1694, 818-996-5073:

e Complete Runabout robot kit
with all parts including PC board,
programmed PIC16C56, all
gears, hardware, and top acrylic
and bottom plastic covers—
$99.00

e Assembled and tested
Runabout robot—$139.00

e Pre-programmed PIC16C56
microcontroller—$17.00

e Complete set of eight plastic
gears for Runabout—$15.00

e Full function universal remote
control (can control your TV/
VCR/Cable Box)—$15.00

Please add $4.50 for shipping
and handling. California resi-
dents add 8.25% sales tax.

the standoffs that hold the top
acrylic cover— refer to the me-
chanical assembly instruc-
tions. This will allow the top
cover to be mounted without
pressing down on any parts.
Similarly. try to trimall the com-
ponent leads on the bottom of
PC board to an even length of
approximately Yie-inch. That
length will allow the bottom PC
board cover to be mounted easi-
ly and evenly.

Mount the IR receiver mod-
ule. piezoelectric speaker. and
the power switch as shown.
Note that it is not necessary to
clean the residual solder flux off
the bottom of the PC board after
soldering is complete. If you de-
sire to do so. do not let any sol-
vent touch the speaker or power
switch—these components can
be damaged by the solvent.

Mechanical assembly

If you wish to make the
Runabout from your own parts.
you will need to do some sheet-
metal work. As shown in Fig. 4.
the main assembly that holds
the gears and wheels is com-
posed of two side gear plates
and one U-shaped bracket
These were fabricated from
6061 aluminum sheet stock,
0.08-inch thick. It is not critical
that you follow the original
plans exactly. as long as you fol-
low the general layout. Many of
the mechanical parts including
gears and motors can be pur-
chased from the various man-
ufacturers listed in Table 1.

Plastic gears were used for the
Runabout. but metal gears will
work just as well. Start by
mounting the two gear plates to
the mounting bracket. Mount
the gears with No. 4-40 ma-
chine screws and nuts. as
shown in Fig. 5. Threaded holes
in the mounting bracket hold
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#4-40 X 5/8

1/8" SPACER

-—

5 114" SPACER

1" GROMMET 58" 0.0. SPACER
(WHEEL) GLUED TO GEAR

’

\_._.‘® @_,

FIG. 5—GEARS ARE MOUNTED with No. 4-40 machine screws and nuts. Threaded

holes in the mounting bracket hold the gear screws, with nuts locking the screws in

place.

AAA BATTERY HOLDER

]
@ &#2-56 X 5/16" (2 PCS)

FIG. 6—THE GEAR ASSEMBLY mounts to the PC board as shown. The two screws on

the top plate hold the two motors in place.
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the gear screws: the nuts lock
the screws in place. All gears
must mesh smoothly.

Figure 6 shows how the com-
pleted gear assembly mounts to
the PC board. and how the two
motors and battery holder are
held in place. The two standoffs
in the center are key to the as-
sembly. The two screws on the
top plate form a compression
clamp for the two motors. hold-
ing them in place. To align the
two motor gears to the other
gears. loosen the top screws and
adjust the position of the
motors so they mesh with gear
"A”, as shown in Fig. 7.

If you use your own motors.
you might need to make some
adjustments in the overall di-
mensions as shown. As long as
you end up with a two-wheel
drive system, with motor cur-
rent below approximately 300
milliamperes (the H-bridge
transistor limit), you should be
able to make a working robot.

The Runabouts gear ratio is
about 57:1. which means that
the motors must turn 57 times
for each revolution of the wheel.
This gives the Runabout a slow
and even motion. You do not
have to stick to this ratio: you
can eliminate a gear on each
side plate if you desire a faster
robot.

Asshownin Fig. 5. the wheels
are made from two large rubber
grommets. These can be pur-
chased in many different sizes
from most electronics retailers.
See Table 1 for sources.

The front "skid"” is actually a
nail-on-glide intended for use as
a foot on the leg of a chair or
table. Most hardware stores car-
ry various types of these de-
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RUNABOUT PC BOARD COMPONENT SIDE.

#2-56 X 3/4°

F-{-~-

—3 1/2 INCHES

0
W
X
[&]
=
o
b
E. #2-56 X 1/4°
¥ (2 PCS)
i
CLEAR ACRYLIC
TOP COVER

1
]
3/8" STANDOFFS (3 PCS)@
1
]
I’_

—= (D)

S

I

1
#4 PLASTIC WASHER (3 PCS)@
.062" THICK T
1
1
&

s

o
o

BLACK ABS
BOTTOM COVER

3/8" STANDOFF H
GLUED TO FRONT smo@

FRONT SKID

—]

~,

’

- e__..._— —]

é #2-56 X 5/16"
g (2 PCS)

FIG. 7—MOUNT THE TOP AND BOTTOM COVERS and front skid as shown here. To
align the two motor gears, loosen the top screws and adjust the position of the motors.

vices. Instead of a skid, you
could fabricate some type of
wheel for the front of Runabout.

Figure 7 shows how the top
and bottom covers and the front

skid are mounted. Before in-
stalling them, be sure to con-
nect the motor wires to points
WI1 through W4, and connect
the battery holder wires as

wwWwW americanradiohistorv com

RUNABOUT PC BOARD SOLDER SIDE.

shown in the schematic. Figure
8 shows the completed
Runabout.

Checkout

Inspect all solder joints and
wire connections to ensure that
everything is properly as-
sembled. Rotate the two wheels
by hand and observe that all the
gears mesh and turn smoothly.
If the gears are binding, you will
have to reposition the motors
and/or gears slightly.

If everything looks mechan-
ically sound, install two AAA al-
kaline or Ni-Cd batteries and
turn on the power switch. All
three LEDs should turn on for
about 0.2 seconds and you
should hear a corresponding
two-tone beeping from the
piezoelectric speaker. At this
point you can try controlling the
Runabout with your universal
remote. (Be sure the remote is
set up to control a Sony brand
TV.) Press the up-channel and
down channel keys—these
should move the Runabout for-
ward and backward respec-
tively. The up-volume and
down-volume keys move
Runabout right and left. One
LED should turn on during any
movement. Press and hold the
“5" button and you should hear
a beeping from the piezo ele-
ment.
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TABLE 1—HARDWARE SUPPLIERS

| Supplier

| Products Available

| Stock Drive products

2101 Jericho Pike

New Hyde Park, NY 11040
(516) 328-0200

Edrmond Scientific

101 E. Gloucester Pike
Barringotn, NJ 08007
(609} 573-6250

Digi-Key

701 Brooks Ave. South
Thiat River Fails, MM 56701
(8O0 344-4539

! Radio Shack Stores
{nation wide. check
. Pphone directory)

RAF Electronics

95 Silvermine Rd.
Seymour, CT 06048
(203) 888-2133

H.H. Smith Inc. »
632 Arch St.

Meadville, PA 16335
(814) 724-6440

Minor Rubber Inc.

49 Ackerman St.
Bloomfield, NJ 07003
(201) 338-6800

gears

gears, motars

infrared receivers

infrared receivers,

motors

spacers, standoffs

large grommets,
spacers, standoffs

large grommets

+ In addition, check hobby and 'éurplus stores for gears and motors.

If nothing happens when
power is applied. check to see
that + 5 volts is present at pin 6
of the DC-DC converter 1C2.
Also check for +5 volts at the
power pins of IC1 and IC3, and
make_sure the grounded pins of
each IC are at zero volts.

If you have an oscilloscope
available, check the serial bit
stream from the infrared re-
ceiver module. Pin 18 of the
PIC16C56 should toggle rapidly
between O to + 5 volts whenever
a button is pressed on the re-
mote. (This is also a good way to
see the code sequence of each
key.)

The idling (no movement)
voltage at pins 6 through 9 of
the PIC16C56 (motor control
pins) should be at approximate-
ly zero volts. Whenever a motion
key is pressed on the remote
control (up/down volume or up/
down channel), the voltage at
these pins should increase to

about +5 volts depending on
the direction of movement.

Check the voltage at the top of
both motor H-bridge circuits
(the emitters of Q1, @3, @5, and
Q7). These points should be at
the battery potential of approxi-
mately 3 volts. Be sure the emit-
ters of Q2, Q4. Q6. and Q8 are at
zero volts.

If the Runabout operates, but

FIG. 8—THE COMPLETED RUNABOUT.
The robot has a store-bought look to it,
and is sure to entertain for hours.
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turns when it should go
straight {and goes straight
when it should turn), you must
reverse both wires on one of the
motors. If it moves in reverse
when it should go forward, and
turns left when it should turn
right (and vice versa), reverse
both wires on both motors.

A common mistake when
controlling the Runabout is
made by pressing the wrong
keys on the universal remote.
For example, if you press the
“VCR" or “Cable” key, you will no
longer be sending proper infor-
mation to control the
Runabout. Most universal re-
motes instantly change to a new
mode and send out new codes if
the VCR or Cable key is pressed.
Any time you notice an immedi-
ate non-operation of Runabout,
press the “TV" key on your re-
mote and try again. (If that
doesn’t work try re-program-
ming the remote for a Sony
brand TV.)

Operation

Table 2 lists all the functions
programmed into the Run-
about. For basic operation, the
remote’s channel and volume
keys provide movement, while
keys O through 9 produce sound
effects and operate the LEDs.
(Other keys not listed in Table 2
that you may have on your re-
mote will not cause any action.)
The Runabout responds only
while the key is being pressed
and stops when the key is let up
{except in program-playback
mode).

To enter the robot’s program
mode, press the “enter” key on
your remote. Runabout will
beep for approximately 1 second
indicating that the program
mode has been entered. Up to
127 movements, sound effects,
and LED keypress commands
will be recorded. After each ac-
tion (key release), a short beep
indicates that the action has
been recorded. Press the enter
key any time to exit {and save)
your sequence, and then press
the “power” key to play back a
sequence. After the pre-pro-
grammed sequence ends, six
short beeps will signal the end
of the sequence. There is no way
to interrupt a sequence during
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TABLE 2—RUNABOUT OPERATION

Universal Remote Key

Runabout Action

HARDWARE HACKER
continued from page 53

Up Channel
Down Channel
Up Volume
Down Volume
Key 1

Key 2

Key 3

Key 4

Key 5

Key 6

Key 7

Key 8

Key 9

Key 0

Enter Key
Power Key
Mute Key

Move Forward

Move Reverse

Turn Right

Turn Left

Single LED On (Left)

Single LED On (Middle)

Single LED On (Right)

“Erratic Driver" Mode

Beep (Horn)

Dual Tones

Rising Tones

Change Speed

Falling Tones

Shift Key (Selects Memory 1-6)
Enter/Exit "Program” Mode
Run Selected Program

Pause (in Program Mode Only)

playback except to turn off
Runabout or to remove the bat-
teries.

To select a new memory loca-
tion (one of six banks). press the
“0" key on the remote. Two
beeps signal that you can now
press keys ‘1" through “6"
(memory 1-6). Any other key
will give an error signal. The
Runabout always defaults to
memory. location 1 when power
is first applied.

Runabout was designed for
table-top use. The infrared re-
ceiver module will not function
properly in direct sunlight, and
you should therefore operate
the device indoors only. The
Runabout should work up to a
distance of approximately 25
feet if the remote is aimed prop-
erly and contains fresh bat-
teries. '

Do not expect the Runabout
to carry out long movement se-
quences with great precision.
The gear assembly is not a preci-
sion mechanism, so there will
be variations from one move-
ment to another. Alkaline bat-
teries have a sloping discharge
curve.

As battery voltage declines,
the overall speed of movement
of the Runabout is reduced, and
this reduction will effect posi-
tioning. Ni-Cd batteries have a
more steady discharge rate. but
their voltage is lower and the
Runabout will move slower over-
all.

It's best to program short
movement sequences if you

want repeatability. Try to re-po-
sition the Runabout to its exact
starting point. Also, a clean ta-
ble top keeps small particles
from getting trapped under the
front skid and causing
Runabout to turn slightly when
it encounters them.

The Runabout might turn
slightly due to other factors.
The motors might not have
identical torque and/or one gear
assembly might not turn as
smoothly as the other. You can
solder in a low value resistor
(typically 0.1 to 1 ohm or more)
in series with the faster motor
to try to slow it down. If desired.
experiment with different re-
sistor values in series with ei-
ther motor wire. It might take
several attempts to get the
motors to turn at precisely
equal speeds but patience will
pay off and your robot will move
in straight lines.

On some surfaces the front
skid can resonate and cause a
vibrating sound during move-
ment. You can place a layer or
two of masking tape directly on
the bottom of the skid to solve
this problem. The tape will
dampen the contact between
the table and the skid and re-
duce the noise.

Be careful when playing back
pre-recorded sequences. You
can easily lose track of where
you started the sequence, and
the Runabout can make an un-
expected turn and fall off a ta-
ble—and it will be damaged by a
fall! Q0
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about making your own telephones,
radios, batteries, and induction coils.

I particularly like all of the lucid
instructions and the super clear tech-
nical illustrations. When compared
with the glitzy schmaltz of the latest
vapid computer magazines, effective
technical communications sure seems
to have gone downbhill.

The second is Strange Stories from
Electrical Experimenter Magazine,
which is a thinner reprint having some
original Tesla and Gernsback odd-
ments in it. Any “lost” technology
you'll find here is best left that way
but it’s great reading.

Lindsay has many more titles on
old turn-of-the-century machine shop
techniques, antique radio, and texts on
how to make just about anything. Free
catalogs are offered.

Industry insider publications this
month include Multimedia Producer,
Inter@ctive Week, Emf-Emi Control,
and the MFP Report. The latter is
crammed with informaton on all
kinds of multifunction peripherals
that can combine copying, printing,
fax, and document scanning.

For many individuals most of the
time, patents are virtually certain to
end up a total loss of time, energy,
money, and sanity. Find out why in my
Case Against Patents package. Along
with lots of tested and proven real-
world alternatives. Also a big
reminder that I recently bought an
entire community college electronics
department at auction and have a free-
bie surplus sale flyer for you. All kinds
of bargains are hiding here.

As usual, please carefully read our
Names & Numbers and our Robotics
Resources sidebars before you dial our
technical helpline. Immediate help,
along with reprints and preprints of
my columns appear on GEnie PSRT.

Ten free Genie hours per the Need
Help box. T've also just added a lot
more Basic Stamp support, lots more
on Acrobat, more magic sinewaves,
and a great new Internet launchpad.
We also do now have several Scor
Edwards columns plus the Society of
Amateur Scientists forums. en |
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METROLOGY LAB

continued from page 36

It turns out that it is quite
easy to measure resistor tem-
perature coefficients. Since a
bag of 200 good quality, metal-
film resistors can be purchased
for less than $10, there should
be no problem selecting a suit-
able matched pair inexpen-
sively. In fact, you are apt to find
a suitable pair within the first
dozen or so that you test.

On a scrap piece of perforated
construction board, build the
bridge circuit shown in Fig. 3.
Be sure to use a multiturn po-
tentiometer for R1, or the bridge
will be impossible to zero. You
will need a meter that can re-
solve 0.1 millivolt or better on its
lowest DC scale (most DMMs).
The bridge can be powered from
three 9-volt batteries in series.
Connect the resistor under test
to the bridge with clip leads.

To determine the resistor
tempco, you must heat the re-
sistors in a bath of warm miner-
al oil, which is non-conductive
and non-toxic. An ounce or two
in a coffee cup, placed on a cup
warmer works well. You want
the temperature of the oil some-
where near 50°C (122°F). but
the exact value isn't overly im-
portant. Don't make it so hot
that it can burn you, and don't
heat it in your microwave oven;
the oil has little electrical loss

+27V DC

FIG. 3—BUILD THIS BRIDGE CIRCUIT to
select matched pairs of resistors for the
voltage standard.

TABLE 1—CALCULATING RESISTOR TEMPCO

Meter reading at start:

Meter reading after immersion:
Room temperature:

Qil temperature:

The total bridge voltage change:
The resistor change in PPM:
The temperature difference:
The resistor tempco

and heats inefficiently. Keep it
well stirred, so the temperature
is even throughout.

You should be able to zero or
nearly zero the meter with R1.
With the meter zeroed, immerse
the resistor in the hot oil. You
should see a change in the read-
ing of up to a few millivolts, and
it should stabilize within a few
seconds. Record the starting
and finishing readings. the oil
termperature, and the room tem-
perature. Do this for at least
twenty resistors.

Now you can calculate the ac-
tual tempcos. With 49.9-kilohm
resistors, 27 volts DC, and the
bridge nearly balanced, each
millivolt of change indicates
that the test resistor changed by
7.393 ohms, or 148 PPM. Divid-
ing the resistance change by the
temperature difference gives us
the tempco. Table 1 shows an
example.

The resistors used in the pro-
totype were listed in the catalog
as 100 PPM, but the parts were
marked 50 PPM when they ar-
rived. It was only necessary to
test twenty resistors to find
three acceptable pairs. Overall,
the resistors proved to be quite
good, with tempcos spread on
both sides of zero.

Select two resistors from your
batch that have tempcos less
than 5 PPM/°C, and that match
within 0.2 PPM/°C. They should
also be within 75 ohms of each
other (10 millivolts of each other
in the bridge).

If you are including the op-
tional trim circuitry, you will
need one additional resistor.
From the remaining resistors
that were tested, select the re-
sistor nearest to O PPM/°C, and
preferably below =5 PPM/°C.
This will be used for R3 in the
voltage standard.

Although the resistors that
you select in this manner will

0.1 mv
1.2 mV
20°C
48°C
1.2-(-0.1)=1.3 mV
1.3x148=192.4 PPM
48 - 20=28°C
192.4/28 = 6.87 PPM/°C

serve quite nicely for the voltage
standard, you should not be
mislead into thinking that they
are the equal of an expensive
wirewound part. The wire-
wound resistor will probably
have better long-term stability, a
lower voltage coefficient, and a
variety of other advantages.
Still, the selection process re-

PARTS LIST

All fixed resistors are RN55D or
better, 1%, metal film.
Ri1—selected, see text

R2—2000 ohms, muititurn timmer
potentiometer

R3-R5—49,900 ohms (selected,
see text)

R6—49.9 chms

Capacitors

C1-C4—0.47 uF, 50 volts, metal-
lized film

Semiconductors
IC1—LM340T15 voltage regulator,
National or equiv.
1C2—LT1027BCH 5-volt reference,
Linear Technology or equiv.
IC3—LTC1050CN8 amplifier, Lin-
ear Technology or equiv.

Other components
J1—2-terminal DC power con-
nector

J2—5-way binding post, red (gold-
flashed brass preferred)
J3—5-way binding post, black
(gold-flashed brass preferred)
Miscellaneous: DC wall-mount
adapter, 17-35 volts DC, PC board,
case, solder, No. 18 AWG bus wire,
resistors for resistor-selecting brige
circuit.

Note: The following items are
available from Conrad Hoffman,
4391 County Road #1, Canan-
daigua, NY 14424-9611; E-mall,
73260.2255 @compuserve.com;
checks and money orders ac-
cepted.

® Etched and drilled printed-cir-
cuit board—$15 plus $4 shipping
and handiing

® Calibration—$15 plus $4 ship-
ping and handling
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ADDITIONAL ERROR-SOURCE INFORMATION

Error sources that are invisible in
most circuits can assume huge propor-
tions at the PPM level. Here's a quick
summary of just a few of them.

Resistor temperature coefficient.
Popular at one time, carbon composi-
tion resistors are little used today. With a
typical tolerance of 5%, a tempco of
1000 PPM/°C or worse, and poor long-
term stability, it's not hard to see why
they've been supplanted. The most pop-
ular resistor today is the carbon-film
type, which are commonly available in
+5% tolerance and have a tempco
around +350 PPM/°C, depending on
value. Although they are fine in non-crit-
ical circuits, they have no place in preci-
sion instrumentation.

The best easily obtainable resistor is
the metal-film type. They tend to be very
stable, low in noise, and have a tempco
of =100 PPM/°C in the normal T1 or "D"
grade.

For the uitimate in tolerance, stability,
and tempco, there are special wire-
wound and etched metal-foil resistors.
Tolerances of less than .01% and tem-
pcos better than 5 PPM/°C are available,
but prices for such components start at
several dollars apiece. Since they are
mostly built to order, high minimum-
order requirements and long lead times
are the rule.

Wirewound resistors from the same
wire lot tend to have well-matched tem-
pcos. It would seem logical to expect
metal film resistors from the same man-
ufacturing lot to be well matched for tem-
pco, but tests prove just the opposite.
For metal-film resistors, expect both
positive and negative tempcos of vari-
ous magnitudes. If you need a close
match, the parts must be tested.

You will also find that resistors typ-
ically undergo a small, permanent, val-
ue change when they are soldered. If
you have spent several hours matching
resistor values, be sure to use a heat
sink between the body and the joint
when soldering them, lest your work be
wasted. Tempco is far less affected by
soldering.

Leakage currents. Current leakage be-
tween traces and through poorly chosen
capacitors can wreak havoc with preci-
sion circuits. Avoid these problems by
keeping traces well separated, cleaning
the board, and using only low leakage
capacitors in critical locations. Poly-
styrene and most of the plastic-film ca-
.pacitors are good choices. Sensitive IC
pins and traces should be protected by
.guard rings where possible. Coating the

sults in a surprisingly good pair
of resistors for the standard.
and it takes some of the mystery
out of passive component selec-
tion.

board is beneficial, but only if it is clean
and dry to begin with. If the coating traps
moisture or contaminants, it will cause
more trouble than it prevents.

When working with high excitation
voltages, or attempting sub-PPM mea-
surements, even wire insulation is im-
portant. Teflon or other low leakage
insulation is recommended.

Thermal EMF. EMF is the abbreviation
for electromotive force, the two dollar
word for voltage. Thermal EMF refers to
the small voltage generated where dis-
similar metals touch, the Seebeck
effect.

Imagine traveling through a typical cir-
cuit path. You first enter a copper wire
and head towards the first dissimilar me-
tallic junction (DMJ1), a solder joint. You
leave the joint, but enter a copper trace
of a different composition than the wire
(DMJ2). You enter another solder joint
(DMJ3), then a resistor lead (DMJ4). As
you enter the resistor body, your com-
pass jiggles, and you notice that the re-
sistor end cap is made of steel (DMJ5).
Back to the circuit board (DMJ6, 7, & 8),
then through another solder joint, to an
op amp with Kovar leads (DMJ9, 10).
You haven't traveled far, but we have a
plethora of dissimilar metallic junctions.

Now, think of every DMJ as a tiny tem-
perature-controlled battery in series
with your circuit.

Copper against Kovar will generate a
thermal EMF of about 35,.V/°C. One de-
gree of difference between the reference
leads times the gain of the following am-
plifier (2 x ) would result in a 70-p.V error
in the output of the voltage standard (7
PPM).

Fortunately, connections tend to
come in pairs: two leads of a resistor
soldered to a circuit board, two inputs of
an op-amp, two 5-way binding posts,
and so on. Kept at the same tempera-
ture, the small voltage produced at each
junction will cancel out.

If the junction pair is not at the same
temperature, a clever circuit designer
will sometimes include an apparently
unnecessary junction, just to cancel out
the thermal EMF of a necessary junc-
tion.

Later in this series, you will see how
bad these effects can get when you con-
nect a sensitive null detector to a simple
four-resistor bridge, then heat or cool
one of the junctions. For now, be aware
that plated banana plugs, plated al-
ligator clips, and plug-in prototype
boards are some of the worst offenders.

Very low thermal EMF connections
can be made with brass or gold flashed

Building the standard

Figure 3 is the parts-place-
ment diagram for the voltage
standard. Hand wiring this
project is not recommended,

brass banana jacks and ordinary copper
magnet wire, plain copper “bell wire", or
solid copper phone wire.

Stress-induced errors. Many compo-
nents are sensitive to mechanical
stress. The worst culprits seem to be
epoxy DIP-packaged references. Man-
ufacturers may publish great drift speci-
fications, but check the fine print—they
often apply only to the expensive metal
or ceramic. package.

Your technique is important. Never
bend resistor leads while holding the re-
sistor body. Grab the lead next to the
body with long nose pliers, then bend
the free end. The resistor should drop
freely into the circuit board. Note that
conformal coating the top of a board can
increase the coupling of forces into the
components, actually increasing drift
problems.

Torsioning the circuit board can cause
surprising stress in components, par-
ticularly ICs. It is often best to mount the
board on three compliant supports to
avoid warping it. Very little information is
available on stress-induced errors, so
experimentation is the order of the day.

Learning more. The technigues de-
scribed here are quite specialized, and
rarely mentioned in modern texts. For-
tunately, older electrical engineering
books went into great detail on various
types of bridges and comparison meth-
ods. Many also had excellent sections
on precision resistors, standards, meter
design, and AC techniques. Check with
used-book shops in your area. They
often have early electrical engineering
texts for just a few dollars. You will find
that books written between 1900 and
about 1950 are fascinating, and often
better written than today's texts. in par-
ticular, look for any books relating to
electrical measurement. Please re-
member to keep the information in the
context of the year it was written, how-
ever. We are interested in adding to our
knowledge, not regressing back to an
earlier age!

For a fully up to date viewpoint, order
Fluke's Calibration: Philosophy in Prac-
tice, shown in the references. it covers
the history and current practice of cal-
ibration better than any other reference
I've seen.

Another excellent book is Keithiey's
Low Level Measurements, also shown
in the references. This is a very practical
book, explaining all the low level error
sources, and illustrating exactly how
many types of difficult measurements
shoutd be made.

but if you do. be sure to follow
the component layout and wire
routing exactly as it is on the
printed-circuit board.

Install the components, being
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J3 J2

FIG. 4—PARTS-PLACEMENT DIAGRAM
for the voltage standard. Make the con-
nections to jacks J2 and J3 with No. 18
AWG bus wire.

o0 __J
Fli 1.85 INCHES——P‘

VOLTAGE STANDARD foil pattern,
shown full size.

sure to observe the normal pre-
cautions when handling the ICs
that are sensitive to elec-
trostatic discharge (ESD). The
tab of the LT1027 indicates pin
8. Do not install R1, R2, or R3
unless you are including the op-
tional trim circuit. Do not use
sockets.

Install a 1'2-inch length of No.
18 AWG bus wire in each of the
four large pads near the corners
of the board. Be sure you have
enough solder to complete the
board from one batch, as mix-
ing different lots or types of sol-
der might cause thermal EMF
differences between the joints.

Optional trim circuit

The trim circuit is optional
because you will need access to
a calibrated 4% digit voltmeter
to select the proper resistor. In-
stall the 49.9-kilohm resistor
that was selected earlier for R3,
and install 2-kilohm trimmer
potentiometer R2.

You will have to select R1 so
the trim range passes through
10 volts DC. Be sure R2 is set to
the center of its range. Tem-
porarily attach a substitution
box (or a trimmer potentiome-
ter} in place of R1. Power the
board and adjust the value of R1
until the output is exactly 10
volts DC, as measured on a cali-
brated 4% digit DVM. The pro-
totype required 18.82 kilohms,
but yours may differ somewhat,
depending on reference and re-
sistor tolerances.

Install the closest standard
1% metal-film value for R1. The
circuit board has pads to allow a
parallel combination of re-
sistors, if needed. Check that
the trim range still passes
through 10 volts DC, then re-
check it after the unit has oper-
ated for a few days. The trim
range is purposely narrow to al-
low an initial setting within 1
PPM.

Cleaning the PC-board
Remove all traces of flux with

alcohol or other suitable flux re-

mover. Next, wash the board

R

with soap and warm water.
Then scrub the solder side of
the board—and accessible areas
of the component side—with a
nail brush or similar tool. Rinse
the board thoroughly, and then
dry it with warm air. There
should be no visible streaking
or contamination. If you can see
any trace of flux or other depos-
its, repeat the cleaning process.
Once the board is clean, handle
it only by the edges to avoid de-
positing body oils on clean sur-
faces.

Mounting the board

The prototype was mounted
in a die cast metal case, but
plastic cases are acceptable,
too. To keep mechanical stress
low, three-point support is
used. The board is mounted
only by the bus wire connecting
the binding posts, and the volt-
age regulator. Ordinarily this
wouldn't be good practice, but
the voltage standard’s board is
small and light, so it doesn’t
cause any problem. Keep the
board close to the binding posts
and use No. 18 AWG bus wire for
low output impedance.

Mount the voltage regulator
to a small aluminum block or
piece of aluminum angle. The
regulator must be electrically
isolated from the block, so use a
mica washer and a plastic
screw. Attach the aluminum
block or angle to the casess lid.

THE CIRCUIT BOARD is supporied by the bus-wire connections to binding posts by
the voltage regulator, which is attached to a smali block of aluminum that is, in turn,

fastened to the lid of the case.
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Splurge on good quality five-
way binding posts. They should
be copper, brass, or gold flashed
brass. Do not use ring lugs, but
solder directly to the rear of the
posts. You may have to use a
larger soldering iron to get a
good solder joint.

The correct center-to-center
distance for a dual banana plug
is 0.75 inches. If the distance is
even slightly wrong, insertion
will be difficult, and the plugs
will eventually be damaged.

Power to the standard is pro-
vided by a wall-mounted DC
adapter, preferably with a de-
tachable DC power connector.
The circuit requires between 17
and 35 volts DC. Unregulated
wall adapters typically produce
higher voltages when used be-
low their rated load. Thus many
“12-volt™ units will happily pro-
vide the necessary 17 volts. Be
sure to check the actual voltage
under load, because the stan-
dard will not be stable or accu-
rate if supplied with less than 17
volts.

Do not mount a power supply
inside the voltage standard’s
case. An external, wall-mounted
adapter was specifically chosen
to keep heat and magnetic fields
out of the voltage standard, ei-
ther of which is apt to cause er-
rors.

Calibration

The final step is to have the
standard measured (adjusted, if
you have included the optional
trim components). Since this is
your master link to the official
standard volt, the measure-
ment should be made on trace-
able equipment of very high
quality. One of these three
methods should yield a satisfac-
tory result:

1. Have a local calibration lab
measure the voltage standard. If
the lab knows that it is for hob-
byist use, and does not need a

The Mini Metmlug_Lab
date of calibration
date due for recaiibration
perfomed by
test temparature °C
EM.F. | VvDC

FIG. 5—CREATE A LABEL like this one
and affix it to your standard.

THE COMPLETED VOLTAGE STANDARD ready to serve as the first part of the Mini
Metrology Lab.

certificate of traceability, you
might be charged less than for a
commercial standard. Try to
have the value read/set to =10
wV (1 PPM) at 23°C. Be sure a
firm price is agreed to before the
work is started, and that it is
understood what should be
done if some problem prevents
calibration—if the trim range is
outside 10 volts DC, for in-
stance.

2, Obtain access to a suitably
accurate (and recently cali-
brated) meter and read/set the
standard yourself. You or a
friend may work for a company
that has one of the new lower
cost 6% digit meters now avail-
able.

3. If you do not have a local
source of calibration, you can
send the standard to the author
at the address given in the parts

¢ w D a9 “
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list. Calibration will take two to
three weeks and costs $15..

For best stability, the voltage
standard should be kept
powered for at least a week or
more prior to calibration. Ide-
ally, the calibration temperature
should be 23°C. The label
shown in Fig. 5 can be copied
onto adhesive label stock and
affixed to the cover.

Performance

Standards at this level of pre-
cision generally need to sta-
bilize for some time after
assembly before they “settle
down.” The prototype was no
exception, requiring several
days to achieve a reasonable
drift rate. It was then given its
first calibration. After that, dai-
ly comparisons were made
against a temperature-con-
trolled standard cell bank. The
prototype showed a tempera-
ture coefficient of about —3
PPM/°C, and a drift rate of about
2 PPM/month.

The overall performance is ex-
cellent for a non-ovenized refer-
ence, and your unit should
perform in a similar fashion if
you assemble it carefully.

The next part of this series
will present a sensitive null de-
tector that you can build. It will
allow you to match resistors for
use in a Kelvin-Varley divider,
and it will facilitate com-
parisons between other volt-
ages and this standard. Q
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THEREMIN

continued from page 44

If you don’t have an os-
cilloscope, a pocket AM radio
can be pressed into service to
verify that the oscillators are
working and set to appropriate
frequencies. Start by setting
the radio to some quiet point
between 650 and 750 kHz, and
placing it as close as possible to
the modulator diodes D2 to D5.
Set the radio to fairly high vol-
ume and adjust the tuning slug
of L2 up and down. At some

point, you should hear a click or
chirp as the frequency of the os-
cillator passes through the fre-
quency set on the radio dial.
Tune the slug very slowly back
toward where you heard the
chirp and you will hear
“whines”—faint whistles,
feedthrough from adjacent sta-
tions and so on—as you get
closer to the setting of the radio.
As you turn further, you should
reach a null where the previous
whines are replaced by the hiss
of white noise (there's no modu-
lation so the only audible signal
for the radio to detect is the

R81

R&2

Lo

J4

R80

.

[H@}@ ,@,@g
| /y ]

\
991
B

FIG. 4—OFF-BOARD WIRING for Theremax. Some fixed resistors and LEDs mount

directly to the front-panel controls and jacks.
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noise of the transistors in the
oscillators, which is fairly faint).
When you have turned too far,
you will begin to hear the same
“whines” that you heard ap-
proaching the null. Leave the
slug set as close to the null as
possible; it doesn’t have to be
exact.

Now adjust the slug of L1. At
some point you will hear a loud
chirp as the oscillator you are
adjusting passes through the
common frequencies of the lo-
cal oscillator and the radio.
Slowly adjust back to the chirp
and you should hear a very loud,
pure tone descending in pitch
as you approach the null. Leave
the slug set for as close to null as
possible and verify that the
front-panel prrcH TRIM control
can be used to set an exact null.
Leave the control set so that a
low-pitch tone can be heard.

To adjust the volume os-
cillator pair, set the radio dial to
a quiet spot between 900 and
1000 kHz, and adjust L3 in the
same way that you previously
adjusted L2. When L3 has been
set close to the frequency of the
radio, adjust L4 for zero beat of
the heterodyne signal as you did
with L1. Verify that the voL TriM
potentiometer provides a ver-
nier control of the frequency.

At this point, you should be
able to start listening to There-
max through an amplifier con-
nected to the audio output.
With the volume control of the
amplifier advanced slightly,
bring your right hand up to the
volume antenna—you should
hear a tone swell in the ampli-
fier’s speaker. If you don't hear a
tone, check to make sure that
there is still some audible signal
being produced by the pitch os-
cillators. If that's not the prob-
lem, check the rest of the audio
signal and control path. Read
the volume control-voltage at
the emitter of Q6 to make sure
that it goes from about O to 6
volts as your hand approaches
the volume antenna. If thats
OK, check the differential pair,
Q10 and Q11 and its control cur-
rent source Q12. Finally, check
the output stage IC2. If there’s
no volume CV, check the amp
Q9 as described earlier, and the
output of the Schmitt trigger,
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FIG. 5—THEREMAX’'S CASE IS EASY TO BUILD from "z-inch thick white pine.

IC1-b at pin 1, where there
should be a rail-to-rail square
wave at the heterodyne frequen-
cy of the volume pair. If this sig-
nal is present, make sure the
components of the differen-
tiator/integrator (R25, C25,
C31, D12 and D13) are in proper
order.

With a tone audible, rotate the
TIMBRE control clockwise and

observe that the tone gets con-
siderably more “sharp edged” as
you fade from sine wave to
square wave output. Turn the
TIMBRE control fully coun-
terclockwise. Advance the
VELOCITY cONTROL fully clock-
wise and observe that as your
hand rapidly approaches the
volume antenna, the GATE/TRIG
LED comes on. Also notice that

the character of the sound now
changes as your hand ap-
proaches the volume antenna,
getting “fuller” when your hand
approaches rapidly, and settling
to a purer tone when you slow
down. stop or withdraw.

Playing Theremax

Playing the theremin is an art
that can’t be taught in a few
paragraphs. Still much can be
learned by observing the play-
ing style of Clara Rockmore.
Clara’s background was as a
concert violinist, but a palsy in
her hands that developed at a
young age appeared to have put
an end to her career as a per-
forming musician until she
started playing the theremin.

In many pictures of Clara
taken over more than a 30-year
span she is seen in front of a
huge free-standing loud-
speaker. This was not just for
the theatrical effect of the ap-
parent glory behind her head,
though in some of the photos
this aspect is quite striking.
She positioned the speaker di-
rectly behind her so that she
could hear the note she was get-
ting ready to play before it was
loud enough for the audience to
hear, performing pitch correc-
tions in that last split second.

Reviews and other accounts
of performances remark on her
motionless, trance-like stance
while playing, only her hands
dancing back and forth over the
antennae. That theatrical pres-
ence was rooted in necessity: A
theremin doesn’t respond to the
motion of your hands only; it
responds to body motion as
well. If you're moving around
while playing, you will find it
more difficult to hit an exact
pitch.

Clara had developed “aerial
fingering” techniques that al-
lowed her to play rapid passages
with legato and even staccato
articulation. A few years back
when Bob Moog—the father of
Moog synthesizers and man-
ufacturer of theremins—was
preparing an instrument for
use in what was to be her last
concert, he was quoted as re-
marking that he had to “hang it
on the edge” to please Mrs.
Rockmore. In the interest of
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FIG. 6—ASSEMBLE THE CASE as shown here.

ease of playing, Theremax is de-
signed to be somewhat less sen-
sitive. However, substituting
smaller capacitors in the tank of
the oscillators will take its sen-
sitivity up to this concert-level
performance. But if you make
these changes, be warned that
you'll also need concert level
skills to handle them.

For maximum sensitivity to
hand gestures, the pPITCH TRIM
control should be clockwise
from null so that the heterodyne
frequency is two octaves below
middle C (64 Hz or so). When
tuned this way, the maximum
range of about six octaves will
correspond to an 18-24 inch
range of hand motion. Only the
rare performer will be able to
use more than three or four oc-
taves, because the last couple
require that the hand be very
close to the antenna.

Volume on the original there-
mins was increased by moving
the hand away from the anten-

TO PC POINT "P"

8-32 WING NUT d
#Hox1" OD
FLAT WASHER

na. If you want to play There-
max this way. you should null
the voLUME TRIM control for min-
imum volume with your hand
an inch or so from the antenna.
Playing may seem more intu-
itive if you reverse this, so that
volume increases as you move
closer. To accomplish that. just
null the volume trim with your
hand removed. Either way, vol-
ume must be nulled completely
for the velocity feature to work
properly.

Closing the contacts of a
SPST switch plugged into the
MUTE jack turns the audio out-
put off completely. You may find
that a foot switch—either mo-
mentary or push-on, push-off—
makes playing easier. This
switch closure could also be an
open collector transistor output
from other equipment, such as
the “S” triggers used in some

#10x 1" O.D.
FLAT WASHER

#8 SOLDER LUG

1 MACHINE

8-32 x 1" FLAT HEAD
MACHINE SCREW

FIG. 7—FORM A LOOP at the ends of the antennas for mounting.
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FIG. 9—AN OPTOISOLATOR can convert Theremax's control voltages to aresistance.

synthesizers. Muting the audio
has no effect on the control-volt-
age outputs.

Many contemporary elec-
tronic musical instruments
have provisions for external

control of key parameters by
means of control voltages, foot
pedals, and so on. In many
cases, Theremax's control volt-
ages can be connected directly
to these inputs. The availability

PARTS LIST

All resistors are Ya-watt, 5%, un-
less otherwise noted.

R1—100 ohms

R2,R19—3300 ohms

R3,R8,R13,R17,R69—680 ohms

R4,R9,R14,R18,R48,R49,R61,
R65,R66—56,000 ohms

R5,R6,R20,R21—47 ohms

R7,R12,R53—3900 ohms

R10,R15,R22,R23,R56—1000
ohms

R11,R16,R41,R50,R70—10,000
ohms

R24,R25,R54,R57—1 megohm

R26,R45,R59—4700 ohms

R27,R29,R60—470,000 ohms

R28,R67,R68—470 ohms

R30,R33,R34,R36,R37,R38—
47,000 ohms

R31,R62—39,000 ohms

R32,R63—330 ohms

R35,R46—10 megohms

R39,R40,R55,R58,R64—22,000
ohms

R42-—220,000 ohms

R43,R77,R78—2200 ohms

R44—4.7 megohms

R47—68,000 ohms

R51,R52—15,000 ohms

R71,R72,R73,R74—100,000 ohms

R75,R76—1500 ohms

R79,R80—1000 ohms, panel-
mount potentiometer

R81,R82,R83,R84—10,000 ohms,
panei-mount potentiometer

R85,R86—270 ohms

Capacitors

C1,C20,C42—100 pF, 10 voits,
electrolytic

C2,C4,C8,C12,C16,C33,C43—
0.01 pF, ceramic disc

C3—1000 pF, 10 voits, eiectroiytic

C5,C9,C13,C17,C39—100 pF, ce-
ramic disc

C6,C10—100 pF, NPO, ceramic
disc

C7,C11,C15,C19,C28,C31—470
pF, ceramic disc

C14,C18 —68 pF, NPO, ceramic
disc

of both gate and open-collector
switching outputs on the GATE/
TRIG output, J2 makes switch-
style interfacing easy. In some
cases, instruments expect a
variable resistance at their ex-
ternal control jacks. In these
cases, Theremax's control volt-
ages can be converted to a resis-
tance using an optocoupler, as
shown in Fig. 9.

In some circles, voltage-con-
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C21,C26,C32—10 wF, 10 volts,
electrolytic

C22,C27,C34,C37—220 pF, ce-
ramic disc

C23,C35,C36,C38—1 uF 10V,
electrolytic

C24,C25,C30—0.1 pF, Mylar

C29—4.7 uF, 10 volts, electrolytic

C40,C41—0.001 pF, ceramic disc

Semiconductors

D1—8.2 volts, 400 milliwatts, Zener
diode

D2-D3—1N34A germanium diode

D10-D14—1N914 silicon diode

D15,016—red LED

IC1—LM339 quad comparator

IC2—748 op-amp

Q1-Q12—2N4124 NPN transistor

Other components

J1,43,44,J5,J6—"4-inch phone jack

J2—Va-inch stereo phone jack

S1—SPST switch

P1—DC wall-mount adapter, 9
volts, 100 mA.

L1,L.2,L3,L4—796 kHz. (nom.) os-
cillator coil

Miscellaneous: knobs, circuit
board, wire, solder, hardware,
case, etc

Note: The following are available

from: PAiA Electronics, Inc.,
3200 Teakwood Ln., Edmond,
OK 73013; Tel: 405-340-6300;
Fax 405-340-6378; Online:
http:/www.paia.com/paia:
e Complete kit of all electronic
parts including power supply,
circuit board and knobs less
antennae and case (#9505K):
$88.75

® Case kit with pieces cut from
white pine and drilled for as-
sembly. Includes hardware,
formed antennae, bottom plate
and punched, anodized and
legended control panel
(#9505C): $77.25

Please add $7.00 for shipping
and handling with each order.

trolled analog music syn-
thesizers, antiques that they
are, have great cachet. There-
max makes a useful supplemen-
tal controller to the keyboards
typically used in these instru-
ments. Figure 10 shows only
one of an unlimited number of
possible “patches.” The pircH cv
output sets the frequency of the
synthesizer’s voltage-controlled
oscillators (VCOs), so that the

r VOLTAGE-CONTROLLED -:
: SYNTHESIZER |
|
: vCo 2 < [\ |
| < 172 Mix VCF VCA {
| ( > |
I | veo - =
: ouT :
I ADSR GATE |
| |
: 4 4 [ [ :
y
. B, I, e QG /o Y, X
{ ATTACK DECAY SUSTAIN RELASE |
b b e o | o e e o e e e o e e e s . — e ———— oot
PITCH VOLUME GATE
cvVouT cv ouT ouT
THEREMAX

FIG. 10—VOLTAGE-CONTROLLED SYNTHESIZERS can be controlled by Theremax.

right hand still controls pitch.
VCOs will typically provide a
greater selection of waveforms
than just sine or square. and
multiple oscillators will produce
a fuller sound.

The volume CV isn’t used to

THE THEREMIN CIRCUIT BOARD
mounted to the case bottom.

RESOURCES

Articles: Keyboard magazine, Febru-
ary 1994. Much of the issue is devoted to
Leon Theremin and Clara Rockmore.
CD: Clara Rockmore, The Art of the
Theremin (Delos D/CD 1014), Delos in-
ternational, Inc., 2210 Wilshire Blvd.,
Suite 664, Santa Monica, CA 90403.
Internet: The Theremin home page,
http://www.vuse.vanderbilt.edu/
jbbarile/theremin.html.

Films: Theremin: An Electronic Odys-
sey, a film by Steven M. Martin.
Equipment: Theremins are aiso man-
ufactured by Bob Moog's company: Big
Briar, inc., Rt. 3, Box 115A, Leicester, NC
28748.

control volume: instead it's
routed to the control-voltage in-
put of the filter, so that the left
hand now controls timbre in-
stead.

So if volume is really timbre,
how do you control volume?
This is the cool part. As with
most synthesizer patches, the
dynamics of the sound—how
fast it builds up and dies away—
is controlled by an envelope gen-
erator, which here is triggered
by Theremax's Gate output. The
volume hand does still control
volume, sort of, but now moving
the hand quickly toward the an-
tenna will trigger a sound with
dynamics set by the envelope
generator. And remember that
the place where the hand ends
the triggering move sets the
timbre (VCF). You've got air
drums!

Theremax’s gate output and
control voltages don't just re-
spond to the gestures of a per-
former; they're actually general
purpose people sensors and
could be used to turn on or
brighten lighting instruments
arranged to accentuate dif-
ferent parts of a sculpture on
the approach of an observer. Or
produce kinetic art that re-
sponds to how quickly its ap-
proached and how close a
person stands. Music is just the
beginning—there are a lot of
possibilities. Q
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ELECTROCHEMISTRY

continued from page 48

stant-current function to loads
less than 10/Iggp

While testing the constant-
current source. check the ac-
curacy of the output voltage of
the differential amplifier IC5-b
by comparing it with the mea-
sured output current (V = 1
x 10). The circuit might not
function correctly if resistors
R4 and R6. and R5 and R7 are
mismatched.

If the internal monitoring cir-
cuit is operating correctly, the
LED display should present a
reading for all variations in out-
put voltage and current when
one of the metering functions
has been selected. Those values

TRANSFORMER

=N
+

FOIL PATTERN for LED display board.

should be within the general

range of those that can be read

from an external multimeter.
Turning the knob of potenti-

2Ll

FIG. 8—POWER SUPPLY ASSEMBLY DIAGRAM. The power supply components are all
mounted in the lower half of a two-piece metal project case. The main circuit board is
mounted on standoffs, and the transformer is fastened directly to the lower half of the

case.
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ometer R34 should ailect the
reading, while switching S3
should hold the display con-
stant at a specified. value. If this
does not occur, trace the pulses
through the circuit and check
the latch load and memory reset
lines at pins 1 and 5 of IC2 for
small pulses. With a voltmeter,
verify that there are output
pulses from the 0.5 Hz reference
clock at pin 15 of IC1. Test the
coulomb counter by connecting
a l-watt load resistor with a val-
ue of about 1 ohm to its output.
This should cause the digital
display to increment slowly.

Final adjustments

First measure the reference
voltage accurately. Then select
the voltage reference option by
closing switch S3. Now set trim-

MAIN CIRCUIT BOARD
. -

LED DISPLAY
CIRCUIT BOARD
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3 1/4°

334"

4 5/8"

FIG. 9—HOLE DRILLING TEMPLATE for front panel. Hole diameters will depend on

components selected.

mer potentiometer R35 so the
supply’s LED display is the
same as the external meter dis-
play. When doing this, set the
knob of panel potentiometer
R34 at its midrange position.
This will permit both positive
and negative errors to be cor-
rected. Record this voltage be-
cause it is the value that must
be used to set the meter for nor-
mal use. Once this voltage scale
hasbeen set, all other scales will
be set.

Electroplating

Electroplating is now estab-
lished industrial technology
with its own specialized equip-
ment and practices. You can
learn a lot about commercial
electroplating by plating small
objects with this regulated
power supply. However, re-
member that there are limita-
tions on the size of the articles
you can electroplate. They
should be limited to objects
such as rings, knobs, spoons,
and perhaps small tools.

Refer again to Fig. 4. A typical
small-scale electroplating setup
will include a small laboratory-
grade glass or plastic tank, an
electrode, and the electrolyte for
the metal you intend to plate.
The metals you deposit exist in
the electrolyte as positively
charged ions. Because they will
always be deposited on the cath-
ode, attach the article you want
to plate at the cathode connec-

TABLE 1—FLATING SOLUTIONS

Chromium

Composition Cr05 450 grams/liter
HoSO4 4.5 grams/liter
Tartaric acid 18 grams/liter

Temperature 40-50° C

Voltage 4 volts

Current 0.85 amperas/square inch

Efficiency 15%

Amount deposited
Anodes

0.3234 grams per ampere hour (3600 C)
Lead or inen.

Silver

Composition KCN 37 grams/liter
AgCN 25 gramsl/liter
KoCO4 25 grams/liter

Temperature 20-27°C

Voltage <1 volt

Current 24 milliamperes/square inch

Efficiency 100%

Amount deposited
Anodes

4.025 grams per ampere hour (3600 C)
Silver:
(recommended plate first with nickel)

Nickel

Composition NiCl5.6H,0 300 grams/liter
Boric Acid 30 grams/liter

Temperature 60°C

Current 0.17-0.7 arnperes/square inch

Efficiency 97%

Amount deposited 1.095 grams per ampere hour (3600 C)

Anodes Nickel

Copper

Composition CuS0,4.5H20 300 grams/liter
HoSO4 50 grams/liter

Temperature 16-50°C

Voltage 3 volts

Current 70 milliamperes to 1.3 amperes/square inch

Efficiency 98%

Amount deposited 1.186 grams/ampere hour (3600 C)

Anodes Copper
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tion. The anode can either be
inert or made from the metal
you want to deposit.

Before plating an object, you
will have to make some calcula-
tions to determine control set-
tings. The principal setting is
current density—the current
passing through the electrolyte
per unit area of the cathode—
the object you want to plate.
This will be in units of amperes
per inch squared This calcula-
tion can be critical because if
the current is too high, the de-
posited metal can blister, be
flaky, brittle, or spongy.

Table 1 gives values of current
densities for plating four dif-
ferent metals. After calculating
the current requirements for
the object you want to plate, set
this value with a l-watt load
with a value of about 1 ohm.
Some electrolytes also have
specified operating voltages, so
monitor those while plating.

If the voltages are too high or
low, the distance between the
two electrodes can be altered to
arrive at the correct voltage val-
ue. The larger the distance, the
higher the effective resistance
of the solution will be. Thus, the
voltage will rise to maintain the
same current. Remember that
the area of the anode also affects
the resistance of the solution,
so try to match the surface areas
of both anode and cathode.

Electrolysis

The relationship between
coulombs passed and the
robustness of the elec-
trochemical reaction that oc-
curs depends on the charge on
the participating ions. For ex-
ample, for the same value of
coulombs, half as many copper
atoms (Cu + 2) will be deposited

bagfedc edgcbatfce
L g [ " |

PARTS-PLACEMENT DIAGRAM for dis-
play board.

A

-'“g""

o

faEasas Liasasas

4-15/16 INCHES

N\

&

FOIL PATTERN for main circuit board

as silver (Ag+) atoms because
copper ions need two electrons
while silver ions need only one
additional electron.

Remember that this discus-
sion refers to the number of
atoms and not the total weight
deposited, because atoms have
different weights. To make the
controller easier to use, the
scales have been normalized so
that 96,500 coulombs displaces
1 mole of atoms, if they exist as
individual charged ions.

The periodic table shows that
silver has an atomic number of
47 and an atomic mass of
107.868, so 96,500 coulombs
displaces 107.868 grams of sil-
ver. However, copper has an
atomic number of 29 and an
atomic mass of 63.546, so for
copper with its double charged
ion, the amount will be 63.5/2
or 31.7 grams.

Calculations for gas are more

wwWwW americanradiohistorv com

3333338% 3388888 L=
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complex because gases do not
always exist as atoms. They
usually combine to form a mole-
cule such as oxygen (O, —2) or
chlorine (Cl —1). The scale of the
power supply has been nor-
malized so that 1 mole of mole-
cules has a volume of 24 liters
{at 25°C and 760 mm pres-
sure).The volume of a gas in the
form of hydrogen ions (H+) re-
leased is calculated here for a
known passage of charge:

96500 coulombs yields 1 mole
of hydrogen atoms.

1 mole of hydrogen atoms =
1/2 mole of hydrogen molecules
(Hy,)

This represents 24/2,or 12 lit-
ers of gas.

Precautions required.
Caution: Exercise care when
doing even the simplest experi-
ments in electroplating and
Continued on page 82
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WAVEFORM GENERATOR
continued from page 46

FIG. 5—AN RELAXATION oscillator
based on an op-amp.

mined by the time constants of
resistor-capacitor pairs R4-Cl
and R3-C2.

These time constants will be
equal if the values of C1 and C2
are equal and the values of R3
and R4 are equal. The circuit
then generates symmetrical
squarewaves at a frequency de-
termined by 1/(1.4 XxR3 xC2).
Because of this inverse rela-
tionship. frequency can be de-
creased by increasing the Ror C
values and increased by reduc-
ing the R or C values. The multi-
vibrator can be made variable by
replacing resistors R3 and R4
with twin-ganged potentiome-
ters in series with 10-kilohm
limiting resistors.

Squarewaves can be obtained
from this multivibrator at the
collectors of both transistors Q1
or Q2, but these waveforms will
be 180° out-of-phase. Because
the leading edges of this multi-
vibrator’s output waveforms are
rounded and have relatively
long rise times, they are not
suitable as clock pulses. Many
variations of this basic multi-
vibrator have been devised to
improve its voltage range and
the shape of its output wave-
forms.

Op-amp generators

The operational amplifier IC
will produce better squarewaves
than the multivibrator. Figure 5
shows how to configure an oper-
ational amplifier as a relaxation

AAA,
vy

47K

P R1

£ 100K

(SET
— 500Hz)

+9V

3140
'S
3. R3 ¢ 1’2"3(:
4] 10K 4 <
-«— 500Hz
-9
\ J
S 10K

skHz —=| (FREQ.)

yyv

- R5 $ OUTPUT
1 1.0K 4

FIG. 6—A 500-Hz TO 5-kHz OP-AMP
squarewave generator.

oscillator. This circuit’s output
switches alternately between
the op-amp’s positive and nega-
tive saturation levels. The volt-
age divider, formed by the
junction between resistors R2
and R3, feeds back a fraction of
this voltage to the op-amp's
noninverting input pin, a re-
quirement for oscillation.
Resistor R1 and capacitor C1
form a time-constant network.
When the output of the op-amp

is high, capacitor C1 charges
through resistor R1 until its
voltage reaches the positive val-
ue set by the R2-R3 voltage di-
vider. Then comparator action
occurs, and the op-amp’s out-
put is switched negative re-
generatively. This causes Cl to
discharge through R1 until its
voltage falls to the negative val-
ue set by the R2-R3 divider.

The op-amp's output switch-
€s positive again, and the se-
quence repeats, generating a
symmetrical squarewave at the
output of the op-amp and a tri-
angle waveform across capaci-
tor Cl. This response will
continue as long as power is ap-
plied to the circuit. The Harris
Semiconductor CA3140 opera-
tional amplifier IC is a + 15-volt,
BiMOS, 4-MHz device.

[t has fast rise and fall times
and produces a more sharply
defined waveform than com-
modity op amps. Its operating
frequency can be varied by
changing the values of either R2
or CI, or by altering the ratio of
R2 with respect to R3.

Figure 6 is the schematic of a
squarewave generator based on
the CA3140. Its external compo-
nents were selected to generate
squarewaves from 500 Hz to 5
kHz. These frequency changes

R3 4
100K 100K $1K
(20-200Hz)  (200Hz - 2kHz) (2 - 20kHz)
R7 < R8
180K F18K
3

2
1 4 | +9V
St-a
2

L
R4

3140
S1-b
1 4 3 + := R9
< 10K
) LO-F — R12
2 3 v & Rio 10K
1K $
1 FREQ) 1
aHE g OUTPUT
c c2 2R
0.1 0.1 $1.0K
. o

FIG. 7—A GENERAL-PURPOSE FOUR-decade 2 Hz to 20 kHz op-amp squarewave

generator.
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FIG. 8—THIS SQUAREWAVE GENER-
ATOR offers a variable duty cycle and
frequency.
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can be made by altering the at-
tenuation ratio set by resistor
R3, potentiometer Rl, and re-
sistor R5. Adjusting potentio-
meter R1 will preset the range of
FREQUENCY control potentiome-
ter R4, while potentiometer R6
provides for output amplitude
control.

Figure 7 is a modification of
the Fig. 6 circuit that converts it
to a general-purpose square-
wave generator which spans 2
Hz to 20 kHz in four ranges. Po-
tentiometers R1 to R4 permit
the precise setting of each of the
four channels within overall fre-
quency range when preset. The
fourranges are 2 Hz to 20 Hz, 20
Hz to 200 Hz, 200 Hz to 2 kHz,
and 2 kHz to 20 kHz.

In the relaxation oscillator cir-

0.001

OUTPUT

L = |Npunr——Dr’—o OUTPUT
IC1-a

FIG. 9—A TWO-STAGE, 1-kHz CMOS astable multivibrator and its waveforms (a), and
the alternative two-input NAND and NOR gates that can function as stages (b).

IC1 CAN BE EITHER
A CD4001B OR A CD4011B

FIG. 10—A COMPENSATED VERSION of the 1-kHz astable multivibrator (Fig. 9-a)

offers improved frequency stability.

cuit of Fig. 5, capacitor Cl alter-
nately charges and discharges
through resistor R1, and the cir-
cuit generates symmetrical
squarewaves. However, the
same circuit can produce a vari-
able asymmetrical waveform by
modifying it, as shown in Fig. 8.
Capacitor C1 now has alternate
charge and discharge paths
through diodes D1 and D2.

The output waveform of the
Fig. 8 circuit has a variable duty
cycle, and its frequency can be
varied from 650 Hz to 6.5 kHz
by adjusting frequency potenti-
ometer R4. Capacitor C1 alter-
nately charges through R2. the
left end of potentiometer Rl.
and diode D1, and it discharges
through R2. theright end of R1,
and diode D2. This produces a
waveform whose output sym-
metry is variable. However, ad-
justments of potentiometer Rl
will have a negligible effect on
the waveform's frequency.

CMOS astable generators

Squarewaves can also be pro-
duced with CMOS Nor and NAND
gates. These are available ready-
made in CMOS CD4001B quad
2-input ~or gate or CD4011UB
quad 2-input NanD gate ICs. Fig-
ure 9-a shows an astable multi-
vibrator circuit consisting of
two gates connected to function
as inverters.

Quality squarewaves can be
obtained from I[C1-b. and lower
quality squarewaves, 180° out-
of-phase, can be obtained from
IC1-a. This circuit runs at about
1 kHz with the component val-
ues shown. and its output
squarewaves are suitable for
some clock applications. The
circuit operates as follows:

The two inverters are in se-
ries, and the time-constant net-
work R1-Cl1 is positioned so that
the signal at the junction of R1-
C1 is fed back to the input of
IC1-a, and R1-C1 forms a closed
loop around IC1-b. If C1 is ini-
tially fully discharged and the
output of IC1-b has just switch-
ed high, the R1-C1 junction is
positive. This condition drives
the output of IC1-a low, but the
voltage decays exponentially as
C1 charges through R1.

Eventually the voltage falis
into the linear transfer voltage
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range of IC1-a, causing its out-
put to swing high. Regenerative
feedback causes the output of
IC1-b to switch abruptly to a low
state. Simultaneously, the out-
put of IC1-a switches high. This
response causes the charge on
Cl to apply a negative voltage to
the input of IC1-a. However, IC1-
as built-in input protection di-
odes prevent this, and they dis-
charge Cl instead.

Consequently, at the start of
the second cycle, Cl is again
fully discharged, so the RI1-Cl
junction is initially at zero volts.
This drives the output of ICl-a
high. The voltage then rises ex-
ponentially as C1 charges up
through R1. Eventually it
reaches the linear transfer volt-
age range of ICl-a, triggering
another regenerative switching
response in which the output of
IC1-b again switches high, and
the output of IC1-a switches low.
Capacitor C1 is again dis-
charged through the input pro-
tection diodes of ICl-a. This
sequence will continue as long
as power is applied to the ICs.

This circuit’s operating fre-
quency is inversely proportional
to the R-C time constant. The
period can be determined ap-
proximately by multiplying the
time constantby 1.4. Increasing
or decreasing the values of ei-
ther Cl1 or R1 will vary the out-
put frequency. Capacitor Cl1
must be nonpolarized, and its
value can vary from a few tens of
picofarads to several micro-
farads. Moreover, resistor R1
can vary from 4.7 kilohms to 22
megohms. The astable oscilla-
tion frequency can vary from a
fraction of 1 Hz to about 1 Mhz.
To obtain variable-frequency
operation, substitute a fixed
and a variable resistor in series
for R1.

The inverting circuits in Fig.
9-a circuit can be either single
NOR gates (from a CD4001B) or
single NnanDp gates (from a
CD4011UB). The possibilities
are shown in Fig. 9-b. The in-
puts of all unused gates in these
ICs must be tied to either the
power supply or ground pins.
The CMOS circuits can be
powered from any 3- to 15-volt
DC source. Connect the zero-
volt wire to the V, pin 7 of ei-

D1

D2
1N4148 & 1Na14s X

R1 s R2 e
100K 2= 100K $
(MARK)

(SPACE)
iC1-a

IC1 CAN BE EITHER
A CD4001B OR A CD4011B

AAA
vy

IC1-b

l MARK ISPACE

- +V
OUTPUT OUTPUT I I
- ov

FIG. 11—THIS CMOS ASTABLE MULTIVIBRATOR offers variable pulse width and

period times.

IC1-a

IC1 CAN BE EITHER A
CDA4001B OR A CD4011B

+V
OUTPUT OUTPUT I | l | | |
ov

FIG 12—THIS RING-OF-THREE astable multivibrator can generate precise clock

pulses.

ct |
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oO—e — ' \
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FIG. 13—THIS GATED RING OF THREE astable multivibrator is gated by a logic1 input,

and it has a normally-low output.

+V
A\S ;:
1/4 CD4093B
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100K
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3
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FIG. 14—AN ASTABLE MULTIVIBRATOR based on a CMOS Schmitt trigger gate.

ther the CD4001B or
CD4011UB, and connect +V
pin to the V, pin 14, common
to both devices.

Connect the output of the as-
table multivibrator in Fig. 9-a

between the zero and positive
supply values. The R1-C1 junc-
tion voltage will not swing below
zero or above the positive supply
value because of the built-in
clamping diodes at the input of
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ICl-a. The presence of these di-
odes makes the operating fre-
quency dependent on the sup-
ply voltage.

An approximate 10% rise in
supply voltage causes about a
0.8 % decrease in frequency.
The waveform’s frequency and
symmetry are also influenced by
the transfer voltage value of the
individual ICl-a inverter/gate.
(The actual frequency can vary
by as much as 10% between the
different brands of those ICs.)

Circuit modifications

Some of the limitations of the
Fig. 9 circuit can be minimized
by compensating the NOR or
NAND gates as shown in Fig.10.
Place resistor R2 in series with
the input of ICl1-a. The value of
R2 should be about ten times
that of R1.

The principal function of R2
is to allow the R1-C1 junction to
swing freely below the zero and
above the positive supply volt-
age to improve the circuit’s fre-
quency stability and waveform
symmetery. If R2 has a value ten
times that of R1, frequency will
change only about 0.5% when
the supply voltage changes from
5 to 15 volts.

Several other interesting
modifications can be made to
the basic and compensated as-
table multivibrator circuits of
Figs. 9-a and 10. Figure 11
shows the basic circuit modi-
fied to give a variable-symmetry
output. In this circuit, capaci-
tor C1 charges through diode
D2, potentiometer R2, and re-
sistor R3 to generate the pulse
width or mark of the waveform.
However, C1 discharges
through diode D1, potentiome-
ter R1 and resistor R3 to set the
space period or period minus
the pulse width.

Although the two-stage asta-
ble circuit is a satisfactory gen-
eral-purpose squarewave gener-
ator, its output does not make a
suitable clock generator for fast
counting and dividing circuits.
The circuit has a tendency to
pick up and amplify supply-line
noise during the switching
stages of its operating cycle.
This makes the leading and
trailing edges of the square-
waves ragged.

- 5V

ICi-b
TILS14 OUTPUT

FIG. 15—A VARIABLE-FREQUENCY as-
table multivibrator based on TTL
Schmitt trigger gates.
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FIG. 16—THIS SQUAREWAVE GENER-
ATOR, based on a VCO, produces 5-kHz
squarewaves.
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FIG. 177—A RESTRICTED-RANGE wave-
form generator whose waveform fre-
quency can be varied from 72 Hz to 5
kHz.

Ring-of-three astable

The ring-of-three astable mul-
tivibrator circuit in Fig. 12 is
superior to the basic two-stage
circuit in Fig. 9-a, although it is
similar. The differences are that
its input stage (ICl-a and IC1-b)
acts as an ultra-high-gain, non-
inverting amplifier, and the po-
sitions of its principal timing
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components Rl and Cl have
been switched. Because of the
very high overall gain of this cir-
cuit, it produces an excellent
and glitch-free squarewave out-
put which is ideal for clock-
pulse generation.

The basic ring-of-three asta-
ble circuit can be modified in
ways that are similar to the
modifications of Fig. 9-a pre-
viously described. For example,
the Fig. 12 circuit will work in
either basic or compensated
form, and it can produce either
a symmetrical or nonsym-
metrical output.

The most interesting varia-
tions occur, however, when the
circuit is gated. This can be
done with either the IC1-b or
IC1-c stages. Figure 13 shows
how the oscillator is gated on by
a logic-1 input signal, and the
circuit has a normally low vol
output.

CMOS Schmitt generators

An excellent astable clock
generator can also be made
from a single CMOS Schmitt in-
verter stage. Suitable ICs for
this application include the
CD40106B hex Schmitt trigger
and the CD4093B quad 2-input
NAND Schmitt trigger. Each
Schmitt trigger NnanD gate of the
CD4093B becomes an inverter
by disabling one of its input
pins, as shown in Fig. 14.

This circuit produces a
squarewave output whose
edges are unaffected by supply
line ripple and other electrical
interference. Its operating fre-
quency is determined by the R1-
Cl values, and it can be varied
from less than 1 Hz to more than
1 MHz.

The Fig. 14 circuit can be
gated by an external signal if the
spare pin from the positive
power source is disconnected
and used as the gate input pin.
The astable circuit is gated on
by a high (logic-1) input to this
pin, but it gives a high output
when it is gated off.

TTL astable circuits

Astable squarewave gener-
ators can also be made from in-
expensive TTL ICs. This can be
done with the circuitry within
the 74LS14 hex Schmitt trigger.


www.americanradiohistory.com

- +8W TO 15V
A1 - ]
10K 3 |8 4
b
A [ A
R2
TER 3 r— 556 b —‘—-—J— +Y
5}
. 1 i ov
I 1 !
| L] I

5 B QUTPUT
ci cz
D.{HT 0.4
-;L +

FIG. 18—A 1-kHz ASTABLE MULTIVIBRATOR based on a 555 IC.

Figure 15 is the schematic for a
circuit that generates a clean
squarewave output with a pulse
width that is half of the period.
A second Schmitt trigger stage
provides a buffered output.

This circuit should be
powered from a fixed 5-volt sup-
ply. and its timing resistance
(R1+ R2) must be within the
100-ohm to 1.2- kilohm range.
The circuits frequency can be
changed by R1 from about 8.2
kHz to 89 kHz, when C1 is 0.1
nE

VCO clock oscillators

Clock generator circuits can
be made with the CD4046B
CMOS micropower phase-lock-
ed loop (PLL) IC, as shown in
Fig. 16. This device contains a
voltage-controlled oscillator
(VCO) that can produce excel-
lent symmetrical waveforms.
The VCO's upper frequency lim-
it exceeds 1 MHz, and it offers a
voltage-to-frequency linearity of
about 1%. The VCO can be scan-
ned through a million to one
range if an external voltage is
fed to its vco N pin 9.

The VCO's frequency depends
on capacitor Cl (minimum val-
ue of 50 pF). It is connected be-
tween pin 6 and pin 7. Then
fixed resistor R1 (minimum val-
ue of 10 kilohms) is connected
between pin 11 and ground. The
wiper of potentiometer R2 is
connected to pin 9, and the sup-
ply voltage is applied to pin 16.

In Fig. 16, the CD4046B is or-
ganized as a VCO squarewave
generator. The time constant of
R1-C1 determines the circuit’s
maximum frequency, obtained
when the voltage on pin 9 is at
its maximum value, about 1 volt
less than the supply voltage. Po-

Ay = 15V TO+15V
A1

25 | 1ok

10K : B j4

0l 4 P

A3 ] 2

100K T [_ 555
8
5
ci -
Gz
oot T Bt 1‘\

FIG. 19—WAVEFORM FREQUENCY of
this astable multivibrator can be varied
from 650 Hz to 7.2 kHz.
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FIG. 20—PULSE WIDTH of this astable
multivibrator can be set from 7 to 750
microseconds.
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FIG. 21—THE DUTY CYCLE of this 1.2
kHz astable multivibrator can be varied
from 1% to 99%.

tentiometer R2 controls wave-
form frequency by applying a
control voltage to pin 9. That

wwwW americanradiohistorv com

frequency falls to less than 1 Hz
when the control voltage is zero
volts.

The effective voltage-control
range at pin-9 varies from 1 volt
below the supply voltage to
about 1 volt above zero. This
voltage swing provides the one
million to one frequency span.
The supply voltage should be
regulated to obtain the most
accurate waveforms.

Figure 17 is a modification of
the Fig. 16 to restrict the range
of the VCO. Resistor R2 is con-
nected between pin 12 and
ground to set the VCO's mini-
mum frequency, which is deter-
mined by the R2-Cl1 time
constant. Maximum frequency
is determined by C1 and the par-
allel resistance of R1 and R2.
The frequency of the waveform
can be varied from about 72 Hz
to 5 kHz by setting the wiper of
potentiometer R3.

555 astable circuits

The 555 timer IC becomes a
free-running or astable multi-
vibrator and it generates
squarewaves if it is configured
as shown in Fig.18. The TRIGGER
pin 2 is short-circuited to
THRESHOLD pin 6, and timing re-
sistor R2 is connected between
pin 6 and DISCHARGE pin 7.
When power is applied to this
circuit, C1 charges exponen-
tially through the series-con-
nected resistors R1 and R2.

When the voltage on C1
reaches two-thirds of the supply
voltage, DISCHARGE pin 7 is
switched low, discharging Cl1
exponentially through R2.
When the voltage on C1 voltage
falls to one-third of the supply
voltage, a new timing sequence
is initiated. Capacitor C1 re-
charges to two-thirds of the
supply voltage through R1 and
R2, and the sequence repeats as
long as power is applied.

If resistor R2 has a signifi-
cantly larger value than R1, os-
cillating frequency is deter-
mined principally by the R2-C1
time constant. A nearly sym-
metrical squarewave is de-
veloped on pin 3, and a nearly
linear triangle wave appears
across C1. The values of R1 and
R2 can be varied from 1 kilohm
to tens of megohms. The cir-
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Electronics Now, March 1996

CABLE CONVERTER
DIAGNOSTIC TEST CHIP

LOAD FULL ACTIVATION OF CABLE CONVERTE

WE STOCK A COMPLETE LINE OF CHIPS,TOOLS,
WIRELESS QUICK INSTALL TEST BOARDS AND
DIAGNOSTIC CUBES FOR ALL CONVERTERS!

[TFHEW ERCLUSIVE PIGNEER CUBES Kk DOARDYS |
RESETS E-1 THRU E-8 INSTAN‘I'LYiELI. MODEISI?
ALE PRICI A

#1 IN CUSTOMER SERVICE & TECH. SUPPORT!
*ALL ORDERS SHIP WITHIN 24HRS, UPS/ FED-X.
*PRIORITY NEXT DAY SHIPPING AVAILABLE!
*SALE= BUY 5 BOARDS GET | FREE TILL JAN 96,
*LOWEST PRICE & SUPERIOR PRODUCT GUAR!!
*FRIENDLY COURTEOUS SERVICE. WE'RE PRO’S
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MUNICATIONS INC.
FOR ORDERS 1-800-GO-CABLE

CATALOG & TECH. SUPPORT 717-620-4363 EST, 1977
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1800
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cuit’s power drain is influenced
by the value of R1 because pin 7
is effectively grounded during
each half cycle,

With the values of the compo-
nents shown in Fig. 18, the
pulse widths of T1 and T2 are
approximately equal to 0.7
x R2 xCl1. Thus the period is
about 1.4 X R2 X C1. The output
frequency (the reciprocal of the
period) 1is equal to
0.72/(R2 xC1).

Figure 19 modifies the circuit
to permit the frequency to be
varied by replacing resistor R2
with a 10-kilohm resistor (R2)
and a 100-kilohm potentiome-
ter (R3) in series. With the com-
ponent values shown. the
frequency can be varied from
about 650 Hz to 7.2 kHz with
R3. The circuit’s range can be
increased by selecting alter-
native values for CI.

Duty cycle control

In each operating cycle of the
Fig. 18 circuit, capacitor C1 al-
ternately charges through Rl
and R2, but discharges only
through R2. Thus. the circuit
can generate nonsymmetrical
waves with duty cycles deter-
mined by the resistor values.

Figure 20 is the schematic for
an astable multivibrator whose
duty cycle can be controlled. Ca-
pacitor C1 alternately charges
through resistor R1, diode D1
and potentiometer R4, and it
discharges through potentiom-
eter R3, diode D2, and resistor
R2. Resistor R2 protects the
555 against damage if the resis-
tance of R3 is reduced to zero.

Figure 21 illustrates a way to
alter the duty cycle of the astable
multivibrator without chang-
ing -its frequency. Capacitor C1
alternately charges through re-
sistor R1, diode D1 and the up-
per half of potentiometer R2,
and it discharges through diode
D2, resistor R2 and the lower
half of potentiometer R2. Pulse
width can be increased or de-
creased, but each cycle period is
constant. The circuit oscillates
at about 1.2 kHz with the value
of C1 as shown. The most im-
portant feature of this circuit is
that its duty cycle can be varied
from 1% to 99% by adjusting po-
tentiometer R2. Q
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ELECTROCHEMISTRY

continued from page 76

electrolysis because their by-
products can be toxic, injurious
to the skin and eyes, or flamma-
ble. Perform all experiments in
a well ventilated room, and wear
rubber gloves and laboratory
safety goggles.

The electrolysis of water re-
leases hydrogen gas that can ex-
plode in the presence of a spark,
if allowed to accumulate. Sim-
ilarly, the electrolysis of sodium
chloride (NaCl) releases chlo-
rine, a poison gas.

Handle all plating solutions
with care to prevent spillage or
contact with the skin. Do not
work with any of the solutions
containing silver or chromium
ions unless you have had labo-
ratory experience in handling
them. The silver solution is ex-
tremely toxic because it con-
tains cyanide.

This electrolyte should never
be allowed to come in contact
with an acid because hydrogen
cyanide will be formed. The
chromium solution is not only
corrosive, but it is also a power-
ful oxidizing agent that can
cause ignition if it contacts
flammable materials.

After completing all elec-
trolysis experiments or elec-
troplating, return all chemicals
to appropriate glass or plastic
containers that can be closed
securely for storage. Most of the
electrolytes mentioned in Table
1 must be purchased from
chemical supply houses. How-
ever, you might be able to pur-
chase copper sulfate and boric
acid at your local drug store,
and sulfuric acid can be ob-
tained from hardware or auto-
motive supply stores.

Chemical suppliers who sell
their products to schools and
colleges might let you buy some
of these chemicals in small
quantities, but many are re-
stricted by law for valid reasons.
The metal anodes can be made
from relatively pure scrap met-
al. For example, strips of copper
roofing material and silver wire
can be used. But avoid any met-
al alloys that you suspect might
contain metal contaminants.
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E’BL’"' onic

e CABLE TV Universal Descrambler

— NEW PRODUCT
MODEL 5000 Fully Assembled $199.95 Model 4000 Kit $79.95

Our fully assembled product is tested and Guaranteed The 4000 KIT comes with electronic

to work on your system. We will also include an AC components and Cad designed PC

adaptor and complete hookup instructions. This unique board. We provide schematic, parts

product will be available for a limited time only! list, wiring diagram, tutorial guide,
and FREE in-house support.

4000 And 5000 Features Model 4000A Enc. Pack $44.95

* The latest in Video Amplification Technology. The 4000A Enclosure Pack provides

* New clocking circuits to stabilize color and the hobbyist, a custom enclosure, AC
picture performance. adaptor and finish accessories to

* The most advanced picture locking circuitry.  The Halcyon Group  give your Kit the professional look.

* Inverted Video Option is available. 1-800-664-6999

* Connects easily to your VCR.
* NO converter box is necessa

Anyone implying theft of cable service will be denied assistance.

( i d © Ask foI:: our ’ . ™ )
e e e r FR E =" . P - -
WTechno]ogies wtaloé;.’lf ;’1";?7'53’_3'5'7';3 il _ ro It

P.O. Box 421, Batavia, OH 45103 Bducational Kits for the Serious Hobbyist

Caller ID / RS-232

Connects between a telephone
wall jack and an RS-232 serial
port. Decodes the caller ID data
sent over the phone line and
sends it to your computer in a
pre-formatted ASCIl character
string. Create your own program
to log the name, number, date,
time of all incoming calls. $34.50

S0 MHz Frequency Counter

Reads frequency from 1Hz to 50MHz and
displays it on 'a 16x1 character LCD
display. Au(o-vange feature provides
| floating decimal point and automatically
affixes the correct suffix (Hz, KHz, or MHz).
Microcontroller based very few additional
components. $46.5

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

Home Automation

Connects between a TW523 and
an RS-232 serial port. Use your
computer to receive and transmit all
X-10 commands. Create your own
program to control your home
automation system, turning on/off
ary device plugged into an
e ectrical outlet with responce to
time/date, or another X-10
transmisslon. $36.50
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DTMF Decoder/Logger
Telephone Scrambler IR Remote Control Receiver " . Keep track of all numbers dialed or
An audio device which can be entered from any phone on your
Scrambles your voice before Leamns and records the data patterns used with a home component line. Connects to your telephone
sending it over the telephone emitted by standard Infrared remote stereo system, to fliter out the wall jack. Decodes all 16 touch-
line, and descrambles it on the controls used by TVs, VCRs, Stereos, etc. main vocal sound track from tones and displays them on an LCD
cther end. Connects between Lets you control all your electronic projects standard stereo recordings (CD, display. Holds the last 240 digits in
your telephone and wall jack. No with your TV remote. Seven Individual /O tape, record or FM), leaving the a nonvolitie memory. croll
modlfications are required to pins can be assigned to any button on your background music to sing along through and view all telephone
your telephone. Full duplex | remote, and can be configured for el with. %voduceyouv own karaoke numbers dlaled, credit card
operation. $43.00 'toggle'or ‘momentary® actlon. $32.00 tapes. $39.00 numbers entered, etc. $54.50 J
. : = 83
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FAX

FREE CATALOGUE

# BRIGAR ELECTRONICS

7-9 ALICE ST. BINGHAMTON,NY 13504

OR MAIL FOR

PHONE

PHONE: (607) 723-3111
FAX: (607) 723-5202
E-MAIL: BRIGAR2@aol.com

TO ORDER

FAX MAIL

E-MAIL

s 2

SERVING: D {NDUSTRY O SCHOOLS O HOBRBYISTS O EXPERIMENTORS D CONSUMERS

OPTREX # DMF50140NF-SEW

SUPERTWIST LCD GRAPHIC

MODULE

FEATURES:

® Low volt drive and power consuption 5VDC
sCOMPACT,LIGHT & THIN

sGRAPHIC,FIGURE AND CHARACTER DISPLAY
8HiIGH CONTRAST AND WIDE VIEW ANGLE
8TRANSFLECTION WHITE BACKLIGHT

BOARD CONSISTS OF THE FOLLOWING:

4 TOSHIBA T6A39

1 TOSHIBA T6B36

1 TOSHIBA T6963C

16 PUSH BUTTON SWITCHES

16 LED INDICATORS

* ALL SURFACE MOUNT COMPONENTS

SCREEN SIZE: 2-15/16"W x 3-7/8"H
BOARD SIZE: 4-5/8"W x 5"H

ROHM # SLR47VR3F

RED LED T 1-3/4
5MM DIFFUSED LED
100 PCS. @ 10¢ EA.

sF|LM TYPE BACKROUND
BRIGAR SALE PRICE.......

$49.95

500 PCS. @ 7¢ EA.
1000 PCS.@ 5¢ EA.

CANNON #CF120-T302N3D
12vDC 410 mA - 5 BLADE

8SIZE: 4 11/16"SQ X 1 1/2"THICK
88" WIRE LEADS

sPjastic housed, plastic IMPELLER
SWEIGHT: 1/2 LB

BRAND NEW FACTORY BOXED.
BRIGAR SALE PRICE ... $7.50

MEMOREX AUDIO PATCH CABLE
6 FT. RCA MALE TO RCA MALE
BLACK CABLE MOLDED ENDS.-
MONO CABLE - BLISTER PACKED
FOR DISPLAY. SALE PRICE.. $1.00

A

GRAY FLAT RIBBON CABLE

#YP3301 YR
50 COND. 28 AWG (7/36) Belden
010" THICK PVC INSUL.
300V - 1050C - AWM STYLE 2651
PMIL-C-49055/1-13A - UL APPROVED

060 COND. SPACING - BLACK POLARITY

STRIPE. WILL TERMINATE TO ANY
ISTANDARD 1DC CONNECTOR - 2.5"WIDE

TELEDYNE SOLID STATE RELAY

PART # 615-8500

CONTROL VOLTS: 3-32vDC

RATED: 10AMP @ 250VAC 50/60HZ -

OPTO ISOLATED - SPST

Connection: screw or quick Connects

PRICE... 1 - 99 PCS. 100 PCS - UP
$10.95 $9.95

“Z\™ TELEDYNE

MFG: SIGNAL TRANSFORMER |Signa| Transtormer

PART# 14A-56-20 1111111177

o PRIMARY - DUAL PRIMARIES {115/230VAC-50/60HZ)

B SECONDARY RMS RATING - 20V CT @ 2.8A SERIES
10V @ 5.6A PARALLEL

B POWER - 56 VA
UL.CSA,VDE APPROVED.

SIZE: 3°L X 2% "W X 1%°H

PINS: .045°5Q - WEIGHT 1.70.LB
PRICE......... $4.95 EA.

JRRADIATED POLYOLEFIN
SHRINKABLE TUBING

SHRINK RATIO 2:1 (50% SHRINKAGE)
SHRINK TUBE # FP301

MFG: 3M

GREY 3/4" 200 FT. PER REEL
PRICE PER REEL... $39.95

EXTRUDED GRAY

BRAND NEW FACTORY BOXED.
IORIGINAL PRICE $360.00
1300 FT. REEL $89.00

.100" IDC SOCKET CONNECTORS
Socmi Connettor

5 - 9w DC/DC CONVERTERS
sPC-MOUNTABLE = 500V
Isolation

uP| INPUT FILTER = Unregulated
SHORT CIRCUIT PROTECTED
HIGH EFFICIENCY - 75%

QUTPUT: £12V £375 MA
REGULATED LINE: 1.2% LOAD 8%
REFLECTED RIPPLE: 75MA P-P
PRICE... $6.25 EA.

LOOK FOR US SOON
ON THE WEB AT
http:Ilwww.binghamton.comlbrigarl

CIRCLE 335 ON FREE INFORMATION CARD

CURTIS INDUSTRIES #F1200AA20
10 AMP 250VAC - 20AMP 115VAC
50/G0HZ - SIZE: 2"W X 2 %L X 1 %"H
250" QUICK Connect terminals for line ¢
LOAC Brand new factory Boxed
BRIGAR SALE PRICE $3.50

DOUBLE ROW - MATES WITH 2 ROWS

025" HEADERS SQ. PIN S OF 100"
CENTER MALE

EART# CONTACTS PRICL
812-7022-101 10PN 25¢
CW 220-16-003 16 PIN  28¢
812:2022-101 20 PIN  30¢

3 COND 14 AWG (= BINBA #D-35040-A-1.5
| G2 Etectronic Cords
. BORE 7/16" STROKE 1/12”
® LENGTH: 4 FEET OVERALL CYLINDER LENGTH: 4 1/2°
8 COLOR: GREY ROD DiA: 3/16" THREADED END 10-32
aQD .375" ED— RETRACTED LENGTH: 3/4" SINGLE
- ACTING. NOSE END MOUNTED
® TYPE: SJT 250 PSI - SPRING RETURN
a CSA APPROVED PRICE. . $895
B s5trip and untinned ends. PRICE ........ . $1.25 EA

Standard 3 prong moided
plug.
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100 Pcs. For $1.00 EA
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Quality Reconditioned

Test Equipment

Hewlett-Packard 3311A

Function Generator, 0.1 Hz to 1 MHz, sine, square,
tnangle and + pulse waveforms.

$300.00
Hewlett-Packard 3325A

Synthesizer/ Function Generator, 1 p'z to 21 MHz,
wideband sweeper, programmable, 11 digit resolution.
Has opt 002, high voltage output.

$2500.00
Hewlett-Packard 334A

Distortion Analyzer, 5 Hz to 600 kHz range, measures
total harmonic distortion down to 0.1 % full-scale.
Residual noise below 25 V. Voltage measurement
over a range 300 pV to 300 V s full scale.

$369.00

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 33368 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 FOM systems. Includes opt 005. Like new.

$850.00
Hewlett-Packard 54100D

Digitizing Oscilloscope, 1 GHz bw, 350 ps risetime,

pre-trigger viewing, logic triggering, includes (3) HP
54002A 502 BNC input pods.

$5500.00
Hewlett-Packard 5335A

Universal Counter, 200 MHz, automatic rise time, duty
cycle, pulse width, slew rate and phase
measurements, automatic triggering.

Special $1250.00

14455 NORTH 78TH STREET, UNIT #C » SCOTTSDALE, ARZONA 85260
(602) 483-6202 » Fax (602) 483-6403

Please call for our Free 1995 Catalog

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, curment and resistance. Includes 2 probes.

$675.00

Tektronlx 475A DM44

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

$975.00

HP 5345A/ 5355A/ 5356B

Frequency Counter, 500 MHz direct counting, 20 mV
sensitivity dc to 500 MHz,. Has frequency converter
plug-in and frequency converter head.

$2200.00
Hewlett-Packard 8012B

Pulse Generator, 50 MHz, variable transition times
down to 5 ns, + 10V amplitude; selectable source
impedance, ideal for testing TTL.

$675.00

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

100 ps/div ime base, 40 ms/sec max digitizing rate, § ¥

Tekironix 492 Opt 01, 02, 03
$8250.00

Hewlett-Packard 11667A
Power Splittar, dc to 18 GHz. Opt 001, New boxed.

$700.00

CIRCLE 235 ON FREE INFORMATION CARD

www americanradiohistorv com

Wavetek 3520
Signal Generator, 1 to 2080 MHz frequency
range,GPIB programmability, 32 complete front-
panel stored settings, non-volatile memory, pro-
grammable internal modulation source.

$3250.00

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

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

Tektronix 454 Oscllioscope

DC 1o 150 MHz, 5 mV/ div sensitivity, dual trace, .05
ps to 5s/ div timebase plus sweep delay circuit.

Special $450.00
Tektronix 2336 Oscllloscope

100 MHz field service oscilloscope, 5§ mV/ div to 5 V/
div, 5 ne/ div sweep.rate, delta time on the fiip top

cover.
$1250.00
Tektronix 7834 Oscliloscope

Storage Oscilloscope mainframe, 2500 ¢/us stored

# writing speed, dc to 400 MHz bw, multimode storage.

Includes {1} 7A19 amplifier, (1} 7A26 dual trace
amplifier, (1) 7885 delaying time base, & (1) 7880
time base.

Special $1000.00
P

SALES COMPANY
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JANUARY 1996

NEW SENSOR CORPORATION

20 COOPER SQUARE « NEW YORK, NY 10003
(212) 529-0466 « (800) 633-5477 « FAX (212) 529-0486

USA MILITARY JAN TUBES  n~ew. ORIGINALLY BOXED, AVAILABLE IMMEDIATELY

TUBE NUMBER 1 PC. 10 PCS.  25PCS. 50PCS. 100PCS. 500 PCS. 1000 PCS.
0A3 JAN SYLVANIA 1.15 90 75 65 55 45 40
0C3W JAN RAYTHEON 365 240 2.30 190 1.60 1.30 1.20
5Y3WGTA JAN PHILIPS 4.90 3.90 3.40 290 260 T
6ANSa JAN PHILIPS 5.90 470 420 380 345 260 230
BAS7GA JAN GE 6.15 490 350 290 255 220 190
6BJ7 JAN 2.00 160 140 120 1.00 90 .80
6BLS JAN SYLVANIA 1.65 130 T 1.10 80 .65 50 45
6BQ7a JAN GE 2.00 1.60 1.35 1.15 95 80 70
BCAWA JAN PHILIPS 2.00 160 135 115 95 80 70
60J8 JAN PHILIPS 3.65 290 2.30 1.60 1.40 B
BEA8 JAN PHILIPS 200 160 135 115 .95 80 70
6JSWGT JAN PHILIPS 4.40 3.50 260 210 1.80 ]
6LEGC JAN PHILIPS 21.50 1690  16.20 15.40 14.90

6LEWGB JAN PHILIPS 1390 1330 1280 1230 1180 1150  10.90
6SJ7 JAN GE METAL 1.40 115 8% 85 75 0 85
6SL7WGT JAN PHILIPS 590 5.50 490 440 3.90 380 3.30
BSN7WGTA JAN PHILIPS | 740 580 490 440 390 S
6507 JAN GE 3.15 2.50 2.00 150 1.20 1.15 1.10
6U8a JAN PHILIPS 2.00 1.60 135 115 .55 80 70
6V6GT JAN GE (GLASS) 12.40 9.90 9.50 8.80 8.40

BXSWGT JAN PHILIPS 1.90 150 1.35 120 105 1.00 95
12AT7WC JAN GE 6.15 490 440 3.90 3.50

12AU6 JAN PHILIPS 190 1.50 1.25 1.00 - 90 80 70
12AX7WA JAN GE 9.65 7.70 6.50 590 540 490 450
12AX7WA JAN PHILIPS 965 7.70 6:50 590 540 4.90 4.50
12SG7 JAN RCA 1.00 80 70 60 50 40 35
12SH7 JAN GE 1.00 .80 .70 60 50 A0 35
12847 JAN 1.25 1,00 .90 80 .70 60 .55
12SL7JAN GE 1.25 1.00 90 80 20 '

83 JAN GTE 875 700 640 580 5.50 A
8298 JAN CETRON 8.55 6.85 6.25 5.65 5.35 475 450
5656 JAN RAYTHEON 7.50 ~ 6.00 500 420 330 250 2.20|
5751 JAN GE 450 430 410 3.80 350 ]
5814a JAN PHILIPS 375 3.0 275 250 2.20 200 190
6072a JanGE - MIL 12AY7 8.90 7.70 6.50 5.90 5.40 4.90 4.50
6080WC JAN GE 6.15 490 4.40 3.90 3.40 2.90 2.60
6188 JAN PHIL =ML 65L7 11.15 8.90 7.90 640 590 560 530
6189W JAN PHILIPS 3.75 3.00 2.75 250 2.20 2.00 1.90
6922 JAN PHILIPS 425 340 2.80 210 190 165 145
7581a JAN PHILIPS 19.50 18.00 17.25 16.50 15.75

Electronics Now, March 1996
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JANUARY 1996 NYC

NEW SENSOR CORPORATION

20 COOPER SQUARE « NEW YORK, NY 10003
(212) 529-0466 « (800) 633-5477 « FAX (212) 529-0486

The following NEW originally boxed USA Military tubes are available fob NYC

TUBE NUMBER 1PC. 10PCS. 25PCS. S0PCS. 100PCS. 500 PCS. 1000 PCS,
5750 JAN GE $1.00 $.80 $.70 $.60 $.50 $.40 $.35
6206 JAN RAYTH 3.75 3.00 2.75 2.50 2.20 2.00 1.90
BAKE JAN GE 85 .80 70 60 50 40 .35
6CB6 JAN GE .85 .80 .70 60 50 40 35
6CX8 JAN GE 3.15 2.50 2.00 1.70 1.30 1.20 1.10
BHB JAN GE 65 50 40 .30 25 .20 15
B6K7 JAN GE .85 .80 .70 .60 50 40 35
7119 JAN AMPEREX 8.65 6.90 5.90 5.40 4.90 4.60 4.20
7F7 JAN SYLVANIA 3.65 2.90 2.50 2.20 1.90 1.70 1.40
7F8W JAN GTE 1.65 1.30 1.10 .90 75 .60 .55

|other odd tubes )

14R7 JAN SYLVANIA $.40 5703WB JAN RAYTH $.20 6888 PHILIPS $.80
154-0517-05 TEKTR 90.00 5744WB JAN RAYTH .20 6AG7 JAN GE 50
154-0672-05 TEKTR 35.00 5784WB JAN RAYTH .20 6BCS/6CES PHILIPS .60
1X2C HAN PHIL/GE 40 5787WA JAN RAYTH .25 6C5 JAN GE 1.00
2042 JAN GE 9.00 5840 JAN PHILIPS 40 CAGX3JP1 JAN 19.00
2K45 RAYTHEON 17.00 58420 JAN RAYTH 3.00 CK7995 JAN RAYTH 60
3B24WB JAN CETRON 5.00 5961 JAN NATIONAL 6.00 DOD 001 JAN RAY 4.00
3E29 JAN RCA, CETR 5.00 5A6 JAN TUNG/RAY .90 MA-6230 MAGNETRON  35.00
5676 JAN RAYTH 40 6264A JAN RCA 1.00 NL918/5560 NATL 4.00
5702 WB JAN RAYTH .30 6418 JAN RAYTHEON .70

LIMITED SUPER SPECIALS:

12AX7a CHINA In individually marked boxes. 100 pcs $1.78 ea 1000 pcs $1.49 ea

Fluke 845a Digital Voltmeter This is rugged US military version of FLUKE 840DA. Features include 6 digit
readout, full auto-ranging, instant auto-polarity, and voltage measurement to 1,000 volts with better than 10
microvolt resolution. Provisions are provided for programming inputs and digital output signals. These brand
new voltmeters were specially configured for military and N.A.S.A. use.

Goverment cost: $14,625 Your cost: $590.00 ea

MASTER CARD/ VISA ACCEPTED » MINIMUM ORDER $100.00 ¢ ALL ORDERS SHIPPED F.O.B. N.Y.C. I
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6V, 700 mAH replacement battery
for Motorola flip phones. Dark
grey color.

201 PanaVise Jr.

This mini vise is a

invaluable bench top

companion for the home

hobbyist. PV Jr. uses the

famous PanlaVise gesign

that tums, tilts, an Bl

rotates for a full range of [FUILAASE

movement, ldeal for soldering,
luing, and general work. Features

jaws that open to 2-7/8", both

venrtical and horizontal grooves to

hold work, and a fine adjustment

knob. Net weight: 11b. 4 ozs.

#EN-365-300............ $19.95,,,

Drive Belt Kit i

We've selected 18 (& T . )
of our most popular | Tty
VCR, cassette and s
turntabie belts to

include in this kit. 87 belts total, five
each of 17 square beits 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 youneed it. A $50.00 value.
Net weight: 1/4 Ib.

#EN-400-910.............. $29.95

Cellular Phone Battery For Motorola

H#EN-140-860.......cc0.000nurere $23.50,  $21.25,

Flip Phone Saver/Charger

Plug-in saver/charger for
Motorola flip phones.
Lifetime manufacturer
warranty,

1 TR LI S $19.95 , $16.95,,,

Pioneer 8" Woofer with Butyl
Surround ) 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 0Fre(iuenc response: 31-7000 Hz ®Magnet
weight: 30 ozs. ®SPL: 91 dB 1W/1m #Vas: 2.44 ¢Qrs: .26 ®Xmax: .110
#Qes: .27 *Qus: 6.51 *Fs: 31 Hz ®Net weight: 7 Ibs. ®Manufacturer
model number: B20GR30-51F-Q. ®Hole to hole: 7-3/4".

#EN-290-042.............. $34.50 . $29.95

$28.45

(13) (411) (12-uP)

Goldstar 20NiHz Oscilioscope

The OS9020A 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-oft
function.

SPECIFICATIONS: Verticai: 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:
CH1, CH2, ADD, DUAL.

l)-(l%lz;()nvtal: Sweep time: 0.2uS/div to 0.28/div in 19 calibrated steps. Modes: X1,
Trigger: Modes: Auto, Norm, TV.V, TV-H. Source: CH1, CH2, LINE, EXT.

G RAL: Dimensions: 12-1/2"W x 5-1/2"H x 16-3/4"D. Net weight:

16-1/2 Ibs. Acceleration potentlial: 2KV. Power requirements: 100V/120V/220V/240V,
50/60 Hz. Comes complete with power cord, (2) 10:1 probes, and manual.

HEN-394-100 covevrersseveeveenerressssesssmsssssssesssessss $385.00 o,

Computer Monitor Testers  ~{{fiilifrm i

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 digltalfﬂ’ L 9 pin and an analog 15 pin.
The testers may be powsred 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 Ib.

#EN-390-700 (Standard Monitor TeSter) «eeesaerseessecaeses $149.00
#EN-390-705 (Monitor Tester w/High Res. VESA} ......... $149.00

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 grill 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 polr foam surround. 1" textile
dome twester/midrange. #8 chm impedance. ¢3 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 Ibs. per pair.

#EN-300-036 .. $104.95 .. $96.50, ... $85.50, .. .,
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.

EACH
EACH

#EN-100-155 (100 ft. Spool) seeereeseeerarsess $39.90

$34.90,, .,

(1-3)

30 day money back guarantee ¢$20.00 minimum order ®We accept
Mastercard, Visa, Discover, and company C.0.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 Ibs.
*Foreign destination customers, please send $5.00 U.S. funds for catalog.

Audax 1" Titanium Composite Dome
Tweeter

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 efficlency.

*Power handling: 70 watts RMS/100 watts max. #Voice coil diameter: 1 inch
eimpedance: 8 ohms ®Frequency response; 2500-20,000 Hz ®Magnet
weight: 8-1/2 ozs. ®Fs: 1500 Hz ®SPL. 83 dB 1W/1m eNet weight: 1 1b.
eManufacturer model number: TW025M3 ®Hole to hole: 3-3/8".

#EN-276-070...ccc000rereerene. $37.90 $34.75
The Wet Look™

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 U/V inhibitor has been added to reduce the
decaying effects of the sun’s ultraviolet rays. The Wet Look™
makes paper cones resistant to water, humidity, sun, and sait.
Best of all, it's easy to apply and cleans up with soap and water. 1 pint can.

#EN-340-510 (Clear) .. cereresnerenes $8.95
#EN-340-512 (Black) ceeees $8.95

$31.80

(1-3) (4-11)

(12-UP)

EACH
EACH

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, variabie
:nput seBTitivlty, gold %Iﬁt&q(ev(.;A gnd/:p(s\?kerele\;glm
nputs. Dimensions: 8- x 2-1/4" x 8-1 .

Net weight: 6-1/2 Ibs. ) " PRGFILE
Specifications: ¢2 Channel: 100W x 100W RMS (4 ohm ioad/.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 $143.50 $132.80

EACH (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,

rogrammable passive arming with doors
ocking, 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
chimp. Lifetime limited factory warranty. Made in
the U.S.A. Net weight: 2 Ibs.

#EN-330-312...ccovevcrrrernne. $99.95,

FREE
CATALOG

o 8

1980 CATALOG

| R
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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

GALL PILL MR
1-800-338-0531
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Professignzl Sciusuadie LI

CircuitMuker’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

(=G

Lazlloe) Pleitsl
e Wheeddeee
Slluleden
CircuitMaker’s SPICE3 based
analog simulation is fast and

E DEsSIgn Systen

Gomprelensive
LEVICE LilEich

Version 3 features a state-of-the-
art device browser which greatly
simplifies the task of organizing
and selecting devices. With its

come to expect from CircuitMaker.

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 case.

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 10 enable
you to create new devices.
CircuitMaker provides you with
the tools to get the job done right.

p’b 5, s)
Sto, A &y,
/) ivs Sy Ky
&“/70 ¥ c”c,,zem"'lo:;’”«vifo* 3 &
Dop. g, o8 Sy
L o s %‘?e&,}w/aﬁd g, Do,% l‘b,gk 'P%,y.
Py, g Uiy, Ny, Pop, op iy,
Blecionlea Workbench | "YES | NO | YES | NO | NO | NO | %299
E“E‘f,‘”"l,i.ii,‘f?’?‘u"ﬁ"‘" YES NO | YES | YES | YES | YES | %599

@E "tﬁ- E‘ 'Eh

AtMicroCode 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 prompily by aknowledge-
able representative.

FiRiEE
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.

(Al St
Eesie etllst
Qb
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.

PCE FProg s
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 powertul end-to-end circuit de-
sign system. Call for details.

Fo) ofelely oF Feegu

-~

=&

i3
& P

L

_additional informnative
- Gall dau R sy

Ui Rl Lo Erells Tlie Ceugeeliiten ol
Wil Ly Cllfeatsele ELttGlu it

Competitive upgrades are available for
$149. Call for details. CircuitMaker is
a registered trademark of MicroCode
Engineering. All other trademarks are
the property of their owners.


www.americanradiohistory.com

King of Combos
Panasonic TCPC175D62

E(]))) Volume Control

@’v Sleep Timer

921)1%57 Last Channel Recall

—:éz— Favorite Channel Memory
@ Parental Lockout

"/ STD/HRC/IRC Switchable

2«3 Channel 2/3 Switchable

55}"?2; 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.

67 Combo

92"5’?17"57 Last Channel Recall
—:@c— Favorite Channel Memory
/" STD/HRC/IRC Switchable

RC

5:}?3‘ Infrared Remote Control

FINELESS PRODUCTS
27

Timeless Products TPI550PC w/G7  $139
Timeless Products TPi550PC with ali new G7 Tri-Mode decoder
instalied. This brand new one piece system is a real crowd pieaser.
Easy to instaii and operate. ’

SSA-TV86

%% Last Channel Recall
@ Parental Lockout
"R/ STD/HRC Switchable

3‘3}';"?5 Infrared Remote Control

Manual Fine Tuning

SSA-TV86 $149
This updated SSA-TV86 replaces all SA8500-8580 and
P10 5xxx-61xx.

| R
MasterCard J VISA | EXRRESS

$55$55$55
55 COD $5
FHEEHH588

IAMERICAN

1-800-338-0400

6325-9 FALLS OF THE NEUSE ROAD, RALEIGH, NC 27615

CIRCLE 307 ON FREE INFORMATION CARD
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Descramblers

Ky %
STEALTH 1000-P $49 $45
5 x 4 Plastic Case w/Toggle
TNT $45 $42
6 x 9 Metal Case w/Toggle 01? qu()Y
TVT-3G $42 $39 P10-6300 $69 $59
6/x 9 Matal Caze 6 x 9 Metal Case w/Toggle
MINal-xT;YwItal Case $42 $39 PIO:/?\MIT w r $69 $59
X 9 Metal Case w/Toggle
POk, s 42 89 pioReD $60  $59
AP03 I;!;&;;JI Case $49 $45 Replaces Green & Apollo-P
Replaces Purple & SIP STESAI;IlH :9:9:4: " $55 $49
- x 4 Plastic Case w/Toggle
;TBG ):(;9 Metal Case $43 $39 M-89 — — $65 $59
X al Case w/Toggle
Tpra——. 39 35 sBLUE $65  $59
Converters  orv  onv o arv
Stargate Elite $59 $55 TPI 550 $60 $57

?ﬂg’ Last Channel Recall
—-@k» Favorite Channel Memory

"3‘@ Last Channel Recall
—;‘J‘ Favorite Channel Memory
é Parental Lockout

3:;'}": Infrared Remote Control

Parental Lockout

sTpdnc

/ STD/HRC Switchable

k.'gil— Infrared Remote

Centurion $65
"%@ Sleep Timer

9:3?%{ Last Channel Recall

Stargate 550XL  $99  $89
(]) Volume Control

gg' Sleep Timer
’Z‘&? Last Channel Recall
% Favorite Channel Memory
/

—:@- Favorite Channel Memory
U7 STDMMRC Switchable
XJF' Infrared Remote Control
STD/HRC Switchable
2+3 Channel 2/3 Switchable

100 Channel Capability

Fine Tuning

¥E¥ Infrared Remote Control

Millennium3 $69  $59
"g‘@ Sleep Timer

$79 $69 9;)&’ Last Channel Recall
—5x Favorite Channel Memory
Parental Lockout

& 7 STD/HRC Switchable

Panasonic
TZPC1453G2
,gﬂ} Sleep Timer

ity
;}fz Last Channef Recall
—@; Favorite Channel Memory

Parental Lockout 3,}}!. Intrared Remote Control

\ f STD/HRC Switchable 100 Channel Capability

Build your own one plece combo unit. This converter
is perfect for installing a descrambler into. No
soldering required, all cable included.

%‘i“? Infrared Remote Control

!l THE ULTIMATE PROMISE

1. COURTEQUS AND
PROFESSIONAL SERVICE.

2. QUALITY PRODUCTS

All prices are for 10 pieces, subject
to change without notice. Some
quantities maé 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

3. Low PRICES.

4. PROMPT DELIVERY.

S. SATISFACTION GUARANTEED
OR YOUR MONEY Back!
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DO-IT-YOURSELF AUDIO AMPLIFIER KITS

Mark V Electronics, Inc.

8019 E. Slauson Ave., Mention AD and

Montebello, CA 90640 i idE iy Free Catalog
{st order

In business since 1985

Kit skill levels are specified as A beginner

Metal Cabinets with @ Modular Desktop
BestBU\/ Aluminum Front Panel Consoles

LG-1273 3x12x7" $ 286.50
LG-1684 4x16x8" 32.50
LG-1924 4x19x11%" 38.256
LG-1925 5x19x11% " 42.00
LG-1983 2%x19x8" 35.25
LG-1923 3x19x11%" 36.50
LG-1927 7x19x11%" 50.50

LG- Black anodized rack cabinet A

'LL-1923B 2%x19x12" 69.50 [N
*[L-1925A 5x19x12" 79.50

Housing
*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 ! **LD- Sheet Metal Tmm

TA-800MK2 AA 120+120W Pre & Main Stereo Amp. (4 Ibs.)

Power Output:120W into 4 ohms RMS. 72W into 8 ohms,

RMS. Frequency Response:10-20KHZ. THD: <0.01%.

% Tone Control: Bass %12dB, Mid & Treble $8dB.

i Sensitivity: Phono Input, 3mV into 47K. Line, 0.3V into

% 47K. Signal to Noise Ratio: 86dB. Power Requirement:

T 40VDC @ 6A. Suggested Mark V model 001 or 008
transformer. Recommended Metal Cabinet LG-1924.

300W MOSFET High Power Mono Amp. (7 Ibs.)

Power Output: 300W into 4 ohms RMS. 200W into 8
ohms RMS. Frequency Response: 10HZ-20KHZ. THD:
<0.03%. Signal to noise ratio: 91dB. Input Sensitivity &
Impedance at 1KHZ, 1V 47K Load Impedance 4-16
ohms. Power Requlrement 155 to 165VDC 8A.
Suggested Mark V model 009 Transformer. Capacitor

10, 000uf 80—100V model 016 or 019 Recommended
Kit:$ 165.00 Asmb.§ 195.00 M( each cha o

LE-453 4x4°/4x3 $7.50
LE-653 6x4%x3" 9.75
LE-8563 8x4%x3" 11.756

LE- Black finished aluminum
panel Tmm thick.

““LD-1516 3%x13%x4"
**LD-1565 4x13%x5%"

Kit:$ 67.92
Asmb.$ 86,95

AF-3 AMA

Frequency Response (at rated output): Overall 10HZ-
100KHZ +0.5dB-1dB. THD: Overall <0.007% at or below
rated output level. Channel Separation (at rated output
1KH2Z): Overall better than 70dB. Hum & Noise: Overall
better than 90dB. Input Sensitivity (1KHZ for rated
output): 300-800mV. Maximum Output Level: Pre-Amp
&l output 1 8V (0:1% THD). Power Requirement: 30V X 2
Kit:$64,00 Asmb.¢ 80.00 A

SM-100 AMA 150 MHZ 8 Dlglt Frequency Counter (2 ibs.)

Frequency Range: 10HZ-1S50MHZ. Gate Time: 0.01s,
0.1s, 1s, 10s. Input Sensitivity: KHZ range 10HZ-10MHZ
20mV(min.). MHZ range 1MHZ-120MHZ 20mV(min.),
120MHZ-150MHZ 35mV  (min), 1S0MHZ-200MHZ
40mV(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: 0.01s gate time. Hold the
last input signal. Reset counter to 0. DC 8V power
adapter or 1.5VX4"D"size batteries(Adapter not included)

Kit:$ $ 65.00
Asmb’$ 99.00

*LD-1244 2%x10%x4"$55.00
29.50
31.75 /4
*LD- Stainless Steel 0.7mm

Enclosures at Unbeatable prices !

213/888-8988 Fax 213/888-6868

Order 1-800-521-MARK / 1-800-423-FIVE

intermediate or

AAA advanced!

Alarm Box with
Lock

LB-1085 8%x10%x5" $18.75 ,
LB-1395 9% x13%x5" 25.50 |

LB-1525 12%x15%x5" 35.25 §
*LB-1494 9% x14%x4%"21.50 &
LB-1383A 8%x13%x4" 23.25 §
*No lock & LB- Sheet Metal 0.8mm

e

Power Transformers
&**Toroidal Transformer
001 28/30Vx2 6A$ 30.00
002 36V x2 3A 25.00
003 40V x 2 6A 32.00
,.’ **008 28/30Vx2 6A 40.00
**009 48/53Vx2 8A 66.00
o 012 33/40/42Vx2 6A 48.00

TY-13 A 20 Color LED Level Meter

Use this dual LED display
indicating meter with your
stereo power amplifier to
indicate instantaneous
speaker power. Operatlng
range is -30dB to +5d
and can be callbrated to operate with 1 to 200
watt amplifiers. Not consume any ampiifier
power. A peak LED illuminates on overload!

TR-503A Regulated DC Power Supply

It is short circuit proof
m and has overload protect-
" ion. Output vottage is

Kit:¢ 18.75 Asmb.$ 27.65 variable over a range of O-
50V. Current limit trip Is adjustabie up to max of
3A. Suggested Mark V 002 transformer. (1 Ib.)

SM-302 AA 60+60W Stereo Power Amp

. [t provides 3 input jack
- pairs. One pair accept a
high impedance micro-

Kit:$ 75.00 phone. The two remain-
S ing pairs are for high &

low level input sources. Power Output: 60W
per channel into 4 ohms RMS. 20HZ-20KHZ.

earance Sale

THD:<0.1%. Input Sensttivity: Mic/Guitar
10mV,Hi 380mV,Lo 640mV. Ready to plug in
when assembled. (11 ibs.)

School Project Kits Source ....

SM-36 Dynamic Noise Reduction A $ 26.00
TA-006 6W Mini-Amplifier A 9.50
TA-28  Digital Voice Memo 25.00
TA-120 36W Class A Power Amp. AA 3250
TA-201 Mircophone Mixer Mono Amp. A 20.79
TY-45 20 Bar/Dot Level Display AA 38.25
TY-2  Flourescent Light Driver A 14.75
See our catalog for more kits/

Minimum order $ 20. We accept Visa, MasterCard & Money Orders. Checks allow 2 weeks for clearance. We ship
by UPS ground inside US (min $ 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 typographicat errors.
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DELUXE TIMEBASE KIT

is perfect forcall-
brating instruments.
studying various instru-
ments, Wewing waveforms
onan oscilloscope, etc. Features ftve separate
outputs: 1MHz, 100KHz 1KHz,
and 100Hz. Uses a precision 1MHz crystal

of mat pius flexil

ANTISTATIC MAT

Brand new beige colored antistatic mat. Has
convenient snap attachment on left or right side

gle colled cordwithcliptoattach
toyour wrist strap. Great for use when changing
out hard drives, working with computers, static
sensitive ICs, etc. Yougeta 11.5"x 22" mat with
2 bullt-in snaps and a snap-on coiled cord with

CATS

G7022 $2.00

(PeR 3 PACK)

AMPLIFIED

M

ANTENNA

i Bring In those hard to
recelve FM stations with

this aitractive sleek design
ampl:fied FM antenna.
I{pe FM600 by Gemini

b ighqualiy, brand new unit
in manufacturers' box fea-

Hide this attractive small -
sizealarmin briefcases, medicine chests.
drawers, cabinets, elc. and it will siiently “stand quard®.
AS500n a5 $0meone opens the brlefcase drawer, cabinet,
etc. itwill start sounding a loud beeping sound. Operates
on one 9V battery (not included) and uses a fight sensi-
tive IC circuit with built-in arming delay. The arming
deiay allows you5 seconds to putthe unit ina dark place
after you arm it Then, as soon as light strikes it Plrom
someaneopening the cabinetdoor etc.)tnealarm sounds
untitit's once again in the dark. Great for warning you of
intrusions into areas that children and Intruders shoutd
stayoutof. These have a Velcro® peel and stick piece on
the back of gach unit, that aliows gouto securely hold the
unil o the back of a cabinet Although these a‘/arms arg
new, they were manufactured several years ago and the
adhesive on the double stick velcro surface has dried out
on the G648 unifs which means on those units you'll

LITHIUM

Caulatart

BR2325

Brand new pocket-sized PIR atarm is perfect to take with
you oa vacations. Protect your hotel room, car, campsite
vacaticn home, etc. The unil is catied the Travel Alert by
Snapit®. It detects people using a sensitive PIR detector.
and sounds a loud electronic alarm when they intrude
Into its figld of view. Compact unit is only 4" x 3" x

assortment contains 250 pieces.

controlled oscillator and 4 CMOS [Cs to divide clip. gg:;éarlr\mmﬁlni\goﬁ;
the frequency down to the lower frequencies. C7171 $8 .95 Blowout Price!
Very stable and precise. Operates from a 9V -
battery (not Included) and has 5 se 3parale N
%utputls Size'_‘o;l IPC bogrg:bé 558" )é 5/8". BR2325 i
omplete witl arts, ard and instruc- g
tions. Skill level 2? LITHIUM
C6717 $6.95 COIN LITHIUM C7170 $16.95
PIR o BATTERIES sazs |SUPERLED ‘%
ASSIVE INFRARED) ASSORTMENT —++
PEOPLE DETECTING ALARM ithium coin battery rated e
liv These e real biste y "ok
b G 8 ‘A
cardedinasetof 3. We are R ?»") [T <
setlmgtne sat of 3 cheaper 1 YOU GET LEDS IN |
than the price for one THESE COLORS:

Assqnmént of all types, colors, sizes and shapes Gfprime
quality LEDs. This targe assortment even contains a clear
LED that tights up blue! Our largest and most spectacular

have1o use giue on the adheslve sides of the veicro |I¥ou
wish to mount them {mounting is totatly optional). The
66949 do not have this probiem. Both types are efectri-
cally perfect it's only the velcro aghesive problem. Red
plastic case is approximately 3° x 2 1/2" x 7/8"

G6948 (Bad Adhesive) $2.00
G6949 (Good Adhesive) $2.49

LASER LIKE LEDS [ °

Oneof our brightest clear casejumbo T1 3/4ted et
LEDs produces a brilliant red output -

G6167 4/$1.00

MISSILE/ T
ARTILERY g
NOSE CONE

G6943 $4.50

G6967

1 1/4". Operates on one 9V battery {not included). 66554 31 000 5 Y
G6954 $9.95 | y y .
- ! MAGIC LIGHT :
9V Alkaline Battery L HIGH TECH )
pck# G6955): $1.79 Compact high el
Stock# G6 1 qualiy headphones foldfor Stor- MICRO BLACKLIGHT e e ot el Hose e o
100 WATT ageinsideastandardsizec se. Viade re not sure ¢ a
by Gemini, thesg are not only comfortable but also have an from, perhaps a Howitzer shell or some
AUDIO excelient response: 20-20,00KHz. 908 @ 1KHz. Weightof milltary missile What we do know s thal they are brand
POWER headphones only 1.502 Brand new in retall blister card. ;ﬁ'r‘n I?]olrl:\:haap?‘;snagé gusotﬂ Smt yﬁet;e;m rIesc lssnm
Ul s
AMPLIFIER G7018 $3.95 made and have an inner threaded base with 4 small
ripper points on the outslde of the nose cone 1o tighten
IC LM3875 f om? tE;e) bo%y‘% lnel?\xgs%l/e“. Té\le overall siée old nose
cone is about 6 1/4" tall x 3 1/4” dia. at base Brand new
&%r%“ﬂgﬁg augllg IM78L12 SUPER bu may)hacve Esnomelamisn frombeing sored {jusdtpollsn
ol dellvering 100 watls in- VOLTAGE PRICE! them up). Great conversation piece of Invert itand useas
stantanzaus peak output power of 40 ahigh tech cofiee mug.
walts commupously s speaker 200220k | REGULATOR =, G7172  $8.00 ea.
Specs: slgnal-to-noise atio - 95db{min). ou\l}ml shortto | Prime T092 case 78L12ACZ 12vOC IC. This precision made UV blacklight is about the size of a
ground arotection, supply vottage min. - 20VOC. max.- | These are brand new but they have had /) s hieeper but puts out an ultraviolet purble glow thal can be 4/$30.00
slA\rlEoC' thermal ‘T{f’é?ﬁ'('?e"q spi 02 projleglmnli Géeal for | their leads cuitl and !ormea% wc board ﬂ \ used to detect counterfiet currencies, many tiourescent
€780 power amplifi uires 2units), seli-powered | use. nput vollage up ko aximum | minerals, UV invisible ks, etc. Brand new, uses 2 AA
speakers.'surrou%d sound amplifiers, etc. TRAT1B, 11 | - output et J00mA batteries (notincludec). Afiractive biack case is only 3" GIANT SMD
ALUTCEV N (el e otand SIuns G6996  10/$1.00 X1 3/¢" X 13/16". With removable blt clip. ASSORTMENT
100/$9.00 -+ 1,000/$75.00 = ’

$6.95

NOTE: All sale prices advertised are valid anly through the manth of

For Phone Orders Call (602) 451-7454
Your Orders to (602) 451-9495

or Fa

Minimum Order: $10.00 Lplus $4.00 Shipping and Handllng?.
Visa and personal checks,however,we cannotaccept personalc

the United States. Canadians angd orders that need US MAIL sen
\‘Mlnlmum Forelgn Order Amount: $50.00 (plus shipping and

ELECTRONc

the cover date.

SOLDER

KIT

1

f ,
(e RN

We accept MasterCard, | |
hecks on orders outsids | | dm: i
%micr‘\IimumSS.OOS&H. ‘ sy Lo
andling). - B
9) [ e o

PO Box

ELECTRONIC
COHBMINE

Scottsdale, AZ 85261

Ll L

5408

boarg: 2" % 3

c6719
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$8.69

DELUXE SMD LEARN TO

A great way to gain experience In soidering, identitica-
tion and use of Surface Mount Devlce /S
ogy. Includes a practice sectton and a working LED
flasher, ”Use's' 9V battery (nol includzd). Size of PC

) Technol-

Our targest assortment of tiny SMO parts. You'll find prime
LEDs, ceramic capacltors, resistors, transistors, diodes,
tantalum capacitors, Inductors, etc. in every package. Great
way 10 stock up your parts bins at less than 1 1/2¢ a part!
Dver 1,000 plecesina 2" x 3" zip ciose bag! MOTE: Many
SMD parts are so tiny that the manufacturer does not mark
them, however, every part in this assortmgnt is 100% prime
and perfect, Do a little detective work and save over a

hundred dotlars!
G7128 $15.00
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Sgc ;Sun é(tutpmenl C()rporalwn J,O:Dés)f]_/w o[oJeJlar (f&clmnicd Corp. Since 1979
3121-A Glen Royval Rd., Raleig

Test Equipment for

One Year Warranty. 15 Day Money Back Guarantee. OEM welcome.
h, NC 27612 School purchase order accepted. Bids accepted. VISA, DISCOVER
SALES REP/DISTRIBUTORS/OEM WANTED. MASTER, & AMER.

1-800-870-1955/(919)870-1955 24-hr Fax:(919)870-5720

Cost-Minded People

DC POWEB SUPPLY BE SIGNAL QENLRA!OB GRID DJP METER

l ‘!1-

PS-303 $159.00

SG-4160B $124.95 DM-4061 $89.95 1.5-250MHz, 'j{
0-30VDC, 0-3A; 0.02%+2mV line "‘

100K Hz- 1 SOMHz up to 450MHZz on 6 bands:6 plug-in cous.

el B

.’CJH‘XI rg

8200(8201) $179.95($239.
3A(SA). B210(8211) $199.

dual 0-30VDC/0-3A(5A). a
operation, constant voltage

E :‘:;
=

IRF Output. 10mV
Impedence: 75 Ohny,

Input/Ouiput Imp.: 50Q
320 $89.95, 130-520MHz.
330 $119.95, 18-520MHz
SWR-IP $26.95 1.7-150MHz,

PS-305D $399.95. dual, tracking.

8202(8203) $499.95(5549.

AM/FM SWEEMAB SCOPE

Resotution:100Hz (100-34.99MHz). IKHz (35MHz- IIOMHZ) INT. MODULATION: 400K iz,

Freq. 45.75,175.25, 187.25 Miiz. ,""" e r—

Video Outpus: BNC. 1Vp-p

QW&RF POWER METER

fation: 0.02%+3mV load 3rd harmonics, 6 ranges. AM modu- 2 transistor, and | dlode

regulation. |mVnns noise & ripple; i lation. RF Ougpur 100mVims 10 3 Modulation: = 2Kk Hz Sir c,y;m/ Oscillator: | 1SMHz.
Short circuit/overioad protection; SMHz. Modulation: Int. IKHz AM. Wave absortion meter. Using 9VD(C:power supply.
constant current/voltage(CC/CV). - K Ext. SOHz-20KHz AM. AUTO D STO O R

PS-303D $314.95 dual output, racking Audio Outpur: 1KHz, | Vrms.
PS-305 $219.95, 0-30VDC, 0-5A.  SG-4162AD $229.95, with Freq. Counter 1Hz-150MHz, 6 digits, DM-3104A $799.95 —

for intemal & extemal signals. Specification see SG-41608 above. MEASUREMENT:
Range: 0.01%-30%,

:::(z, 333'32'3'23332' 3'22' ut A G TO 0.1/0.3/1/3/10/30% full scale. '
8108(8109) $549.95(8699.95) ey AG-2601A $124.95 Freq. 800Hz£10% .
0-60VDC, 0-3A(5A). dusl, ‘;‘ & [0Hz-1MHz, S ranges: |000H7J.|0%(HPF)
lindependent tracking. Low ripple. e 8 X f Output Level: sinewave 0-8Vnus,  /npus: ImV-100V,

) 3 sS square 10Vp-p. ratio measuring 20dB
Tt el o B o el ———
and current, Stave/Master. Serial/Parallel connection [ B im0 .'~‘ Distortion: <0.05% 500Hz-S0KHZ, Fund. Rejection: >-80dB at (fo)+5%: >-70dB at (fo)=10%.

<0.5% SOKHz-500K Hz. Harmonie Accuracy: £0.5dB. | R(fo)-20KHz.

PS-16108(8107) $289.00($399.9%) 0-10VDC(0-30VDL), 0-10A.
PS.2243(2245) $139.00(8159.00) 0-12/0-24VDC.3A(SA). AG-2603AD $229.95, with Freq. Counter 1Hz-150MHz, 6 digits. DM-3204 $1,599.00 dual channels.

95) 0-30VDC(digital meter). 0- for internal & extemal signals. Specification see AG-2601 A above EBEQ U E NC!: go UD!IE B
95(8259.95) two digital meters. FUNCTION GENERATOR _ FC-5150C $119.95
95) 3 outputs, digital display. . FG-2100A $169.95 % ;s - Freq. Range: 10HZ-220MHz
fixed SVDC/3A, indepedent tracking 2 Jset 0.2Hz-2MHz in 7 ranges, Sine. (HF)I0Hz-20MHz,
and current. Square, Triangie. Pulse & Rainp (VHF)I0MHz-200MHz
Output: SMVp-p-20Vp-p. 1% m.. Gate Time: 0.1 & lsec.
= distortion. Max. Input: 10Vp-p.
ol ‘;25“"(::‘:23:“ - VCF. 0-10V control freq. 10 1000:1. Iripus Sensitivity. 35tV 10Hz-200MHz. Display: 7-digit LEDs
Igffl :&f{z »lcuiar A ()Z_lg/° F(-ZIOZAD $229.95 gencrates signals same as FG-2100; 4-digit [nput Imped.: (HF) IMOtn, (VHF) S00hm.

4 counter display, TTL & CMOS outputs, 30ppm £1 count accuracy FC-5260A $146.00

Marker. (AM)455KHzZ, +5KHz, 5 5 5 : IR
£10KHZ: (FM)10.TMHz +7.5KHz, FG-2020B $159.00 0.5Hz-S00KHz. Sine, Squase, Triangle. 10Hz-600MHz. 7-digit LEDs.

viab s o $150KHz, (FG)2103 $329.95, Digital sweep generator, 0.SHz-SMHz in 7 FC-5270 $149.95
ranges. Operating Mode: sweep, AM, gated burst, VCG. 10Hz-1.2G 1z R-digit 1.EL)s.
1 EREO SCOPE 08-75058 $369.00 trigger. 0-0MHZ. 5,0 Counter. Int. 0.5Hz-SMHz: Ext. SHZ-10MHz FC-56008 $321.00
[ALIGMENT SCQPE 0s-7001A $369.00 0-200kHz. M STEREQ MOD 0 10HZ-600MHiz 10-digit LEDs
_M_j_E_—MK (FC)S700 $329.95 10HZ ~ 1. XiHz. 10-digit LEDs.
AM/FM STD SIGNAL GEN. AG-2011A $549.00 o= S ) LT ; P é“’-
SG-4110A $1799.00 RF SECTION: fi- - _!QHL_B_CL&MJ
Freq: 100KHz-110MHz ,,- o, Carrier: 98MHz £2MHz. e S n——— SE-6100 $134.98
\Display. 6-digit LED _ -9 Output: 10mV. ImV & 0.1mV | o . 3 TRACER: Gain Max. 60dB
ecuracy. 'd 1 LI 1-1‘ COMPOSITE SIGNALS: ”' B ’ — i Attenuation: 0/20/40/60dB
<£(5x10-ES £1 count) Pilos: 19KHz £2Hz, 0.8Vrms ~ e B ! - ; Input Imped.: 100KOhm

Ouftput Imped.. 6000hm;

Outpus: -19dBu, -99dB., 1dB steps. /mpedence: 00 VSWR 1.2, 1KHz £1%, | Vrins, distortion < .5%;L.-R Seperation: >50dB. ] Speaker: 8 Ohm.
TV EXT. MODULATION: Freq.: 50Hz-15KHz INJECTOR: Freq.; IKHz
T‘S’gA 1 5920 0 AT. L-R Seperation; »45dB 100HzZ-3KHz: >35dB S0Hz-15KHz Squarewave, Qutput Lavel: Continiously vaniable 0 - 4.5Vp-p.
VHFNTSC Lol o) C MILLIV METE AUTO. CAPACITANCE METER

MV-3100A $159.95 wide band CMJ300A $139.00 10 ranges. 99.9pF ~ 99 9mF fully automnuc
“"’m SHz~1MHz, 3 scales, nV, dH &dBin: Resolution: 0.1pF lowest, oo
A £ 300uV~100V in 12 ranges, 104V 0.1% full scale el o
. resolution; -70~40dB in 12 ranges, ~ Accuracy: v ]
0dB=1Vms.0dBm=0.755V), £3%  0.5% of full scalet digit to 99.94F, o
B accuracy; Input impedence 10MQ; 1% of full scalex 1digit to 99.9uF - -

| p—
ey

-

310 $89.95 ﬂ BL '] | Noise <2%, MV-32018 $309.95 dua Display: 3 gt LED ——
Z;:;R""si) l\:/;l;m?(:z)w ltasicous Unit indicaror: pF. nF. uF, mF. Ovemange indicator.

y ower
swi Measure 1.0- = W min.  OSCILLOSCOPE 0875058 s249.00 0C-7MHz. WOW-FLUTITER METER
Accurcy: $%-10%; SO-239 plugs. s —= Vertical: 10mV/Div, Horizontal: WF-3103A 5699.95
Insertion Loss: 0.3dB. - 250mV/Div. 10Hz~100KHz in 4 QT e Freq. Range: 3KHz£10%

3 ?';. ranges; 3" CRT;[ntemal and ey JIS/CCIR, 3.15KHz+10% DIN.

m' ! ~ . -& Extemal Sync.. input. IMO/3SpF D l l Range: 0,03/.1/.3/3% full scale.
e - . &  05-7010A $369.00 DC~10MHz - - Accuracy. £5%.

. v

$" CRT, 10mV/Cm~10V/Cm, IMQ WF-3105A $799.95, digital,

Features: Assernbly |

Now, you can learn and apply Computer control on your PC with our low-cost
trainers and lead yourseif 1o the advanced 80386, 80486, etc.. Learn ASSEMBLY, C,

and BASIC languages programming and debugging, and Microprocessor based system ©'no 5906 §159.00 Hasic 1/O cxperiments. fpurchase before 1/31/96. limited quantity.
hardware design and troubieshooting. Experiment guide and example programs are £DS-8807N-16 $619.00 16 Dot matrix LELs
inciuded In each trainer. Our trainers are widely adopted by technical colleges. EDS-8807N-8 $419.00 & Dot matrix LEDs.

8088 Trainer $699.00 BGC-B0RA, teach yo 1f BORR bly language progr

Power: 0.5-10W., 0.5W-100W. 08-622B $344,95 20MHz/dual trace | = Function: LIN'WOW/Flutters/WTD.
SWR-2P $22.95, 1.7-30MHZ. RF Power: 0.5-10W 03.65.‘ $699.95 SOMHz, dua] delay sweep, ALT trigger, TV syn. - = Freq Cnir: 10Hz-9.99MHz.
mW RF Power Meter 340 $219.00, 1 8-500MHz. 20mW ~2W. 0S-6100B $1329.98 100MHz, 4ch. 8 traces, delay sweep.best buy Indication: CCIR/DIN/JIS.
L EDS-8802 $109.00 Dynatiiic scansung contrls g — i . .
MICROPROCESSOR/CONTROLLER ING £ 055805 5159.00 A/D. thermad sensor cnuis| F RIEJE AC/DC adapter with FC-5230C,

EDS.8804 $89.00 A/D and [)/A converters.  |F(-5260/5270, CPG-1366A, or SE-6100A
EDS-8805 $239.00 Servo and stepper wotors

EDS.8808 $269.00 Opto-couple controls. MW RF Power Meter 340 s219.00

UART, printer interface. tw

controls available, ¢.g. servo and stepping motor, dot metrix display. D/iA. A/D, sensors. .
EDS-8811 $289.00 E(E)PROM prograrnmer. Bum your own EPROM mjust [ muulc
(.( -8052 $979.00 leam yourself Inte] 8051/8052 Etbedded M

-DBGR $1599.00 Debugger/In-circuit Emulator for Microprocessors and pmgnmmc
gosygz In-Clreult Emulator, APEX-1E bly L R g and debugging. .
CIC-100 $549.00 1/O control applications, leam Assembly. (.. md BASIC programming example programs included.
languages. 800-pin solderless breadboard for circuit desgn and test, 1/O drivers for contro- EDS-881]-DRAM $589.00 Disk drve cntrol.
leg relay, step motor, LED, speaker, sensor. ..ctc.. Application control modul Jabl EDS-8811 SRAM $589.00 Disk drive entrol.

codng. single step and multi-

EDS- _5_88091 589.00 stepper inotor control , [1.8-500MHz:. RF power: 20mW/200mW/2W, Imp.: 50Q;

breakpoint program debugger. display and rewrite registers, download/upload programns = digital clock, sp- JAccuracy: £10% full scale; N-type connector.SWR <1.15
from/to external systetus. /O drivers, 56-key large size keyboard, LCD display, RS-232 ;

caker cntrl dot .
o LEn. |[Computer Monitor Tester mtso

iatrix keyboard {3175.00 Test MDA. COA. EGA. VGA. SVGA, 8514A
sign lights. elec- hmonitors; Video Pattems: color bars, cross hatch, dots,
tric piano, stop [color taster and windows, Two video connectors: digital
watch, etc, 24 [TTL 9-D) & analog 15-HD);, Power: 120VAC.
experiments. IM 810 3149, Same as MT801. except Power: 9VDC

0 expansion slots, £S5V, 212V switching power supply, 20 VO
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For Service Pros...
I¥’s The Tools

In todays service business, specialty
tools are more important than ever.
When removing security fasteners and
tamper resistant screws, the right tool
not only saves time, but eliminates
enormous frustration,

MCM offers a comprehensive line of tools
engineered specifically for the repair of
computers, TVs, VCRs, video games,
cable boxes and more. In addition,
you will find a wide variety of test
equipment, semiconductors, TV/VCR parts,
computer components, chemicals,
audio/video accessories and hundreds of
replacement speakers.

- - P A———-—;

650 CONGRESS PARK DR.
CENTERVILLE, OH 45458-4072

A PREMIER Company

@ MCM ELECTRONICS®

CIRCLE 326 ON FREE INFORMATION CARD
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Authorized
Panasonic
Ou&asar/Technics
Original Parts
Distributor
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000 "TIMELINE INC.U@’W@

Over 9 years and 24,000 customers and still growmg

Liauip CrystaL DispLays

160 x 128 dot LCD
with built-in controller (T6963C)

$79.00 or 2 for

$149 (L]}
Mfr.: Toshiba TLX-1013-EO.
Unit is EL back-lit. Dim: 5%«"L x 4% H.
The built-in controller allows you to do text and graphics.
240x64 dot LCD with built-in controller.  $79,%
Mfr: AND 4021ST-EQ. Unit is EL back-lit. or 2 for $149.%

20 character x 16 line

Alphanumeric—parallel interface
161 ... 3for $25.00 20x2..... .
16x1 (ig. char.)...

40x1...
40x2 ..

.$12.00 20x4..
24x2 ...
B2 XA s s o s

5V power required ¢ Built-in C-MOS LCD driver & controlier  Easy “microprocessor”
interface ¢ 98 ASCII character generator * Certain moduies are backilt, call for more info.

Graphics and alphanumeric—serial interface

size Mir, price size Mir, price

640x480 sbacklit Epson $50.00 480x128 Hitachi $15.00
640x400 (backiit) Panasonic $35.00 256x128 Epson $20.00
640x200 Toshiba $19.00 240x128 (backiit) Optrex $20.00
480x128 (backiit) ALPS $15.00 160x128 Optrex $15.00

[- LaseErR PRODUCTS I

HeNe Laser Head (10Mw max. output) TEMOO, 15.5" long MFG: NEC $99.2
Laser Power Supply (for HeNe tube) $89.%

L. ASER SCANNER ASSEMBLY $29.%
Assembly intended for a laser printer. Includes laser diode, polygon motor {6 sided) and misc. optics and lenses.

LASER DIODE (5mW) with collimator $20.%

MONITORS
Non-Enclosed TTL

Comes with pinout. 12V at 1.4 Amp input * Honzontal 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

00
5” COLOR MONITOR $49.
* Flot Faceplate © 320 x 200 Dot Resolution ® CGA & Hercules Compatible
¢ 12 VDC Operation ¢ 15.75 KHz Horiz. Freq. * 60 Hz Vert. Sync. Freq.
* Open Frame Construction * Stondard Interface Connector
* Degaussing Coil included © Mfr. Somfron

[ CHARGE COUPLED DEVICES I

. “The Spy [MAme TYPE]
R 1, 3 In The Sky” $29.°°

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: Sany, Part# 016AL

4096 element CCD $29.00 | LINEAR TYPE |
1024 element CCD $15.00

2048 element CCD $15.00 * 1728 element CCD $15.00

| Hacker CORNER .

CELL SITE TRANSCEIVER $99.00

These trar were d in an AMPS (Ady d Mobile Phone Service) cell site. The
20 MHz bandwidth of the lranscewsr allows it 10 operate on all 666 channels allocated. The transmit
channels are 870.030-889.960 MHz with the recelve channels 45 HMz below those frequencies. A digital

VISIBLE LASER DIODE: 5mw ot 670nm $15.2
index guided. Threshald 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.”
16 bit » 4 Mbps + IEEE 802.2 and 802.5 compatible « twisted pair ¢
Interoperable with IBM Token Ring network

Pos & Bar Cope

MAGNETIC CARD READER $25.%°

Includes: ® 20 character dot matrix display with full elpha-numeric capability © keypanel
with Rull alphasnumeric entry © separate 7.5 VDC/0.5 Amp power supply ® standard
te|ep|'\one inferface extension cord ¢ [ithium bcmery and flat-cone speoker

HP bar code wand (HBCS 2300)..........cccreruees $35.00

I POWER SUPPLIES I

73 WATT SWITCHING $15.00 or 2 @ $25.00, {2) 4 pin power connectors ahached
® 115/230 Volt, Dim: B.5" L x 4.5" W x 2" H ¢ Output: +5V @ 2-9.75
A +12V@0-1.5A,-5V@0-04 A, -12V@0-0.5 A
68 WATT SWITCHING $12.00 or 2 for $20.00, 115/230 Vol,
Dim: 55" Lx3.2" W x 1.7" He Output 5V @ 4 A, 12V @ 4A

synthesizer Is utilized to generale ihe selected frequency. Each unit contains two independeni receivers to
demodulate voice and data wilh a Receive Signal Strength Indicator (RSSI) circuit to select the one with the
best signal sirength. The lransmitter provides a 1.5 watl modulated signal to drive an exiemnal power
amplifier. channel selection is accomplished with a 10 bit binary input via 8 connector on the back panel.
Other interface requirements for operalion are 26 VDC (unregulated}) and an 18.990 MHz reterence
frequency for the digital synthesizer. The units contain independent boards for recelvers, exciler, synthesizer,
{unable front end, and inlerface assembly (Much includes powsr supplies and voltage-controiled oscillator).
Service manual, ics and circuit iptions included.

Encased Black & White Composite CCD Camera with Adapter
IR viewing to 1000 nm 7 A Lx2%Wx 1% H
Comes complete with CCD camera, mounting nut on bottom of casing, ssg 00
12VDC power supply. Excellent low light capability, standard RCA NTSC video out.
Great for: entryway security/remote monitorin,
video conferenc’;ng/{iesktop {'iden conferem:mg & 2 'or sl 59 00
This minfature camera is perfect for mult lications as well as security and
surveillance. NTSC output allows use with all pupul.u vxdcu digitizing boards for Apple
Macintash and Microsoft video for Windows. Connecis directly 10 any composite monitor or
VCR with *“video™ input. Its razor-sharp wide-angle lens focuses from two inches to infinity and
fis state-of-the-art CCD logy accurately captures 16 level grayscale images for Quick
Time movies and still pictures. Recards at 30 frames per second and 260 lines resolution with
excellent low light capability. Uses 12VDC (adapter supplied) and standard RCA cable.
portanie MIiero Termimal

Flip up LCD display (9-16 VDC) » Can communicate with any

computer having RS 232 port » 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,

11"L, 2"H. (With LCD up height is 7.1"")

or 2 for $149.2

MISCELLANEOUS

ADAPTEC 4070A (RLL) OR 4000A (MFM)
SCSI Controller, your choice $25.00

IBM 370 option XT and AT emulation boards $50 00

BAREBONES 286-12 COMPUTER $49.00 {2 FOR $79.00)

Slimine desktap case, 100 watt supply, math co-processor support. On board IDE, & F|oppy
controllers. 2 COM ports and 1 poral ot port with software setup. Supports up to 8
using standard 30 PIN SIMMs. Internal room for {1) 3 1/2 inch IDE Eard drive and (2) 3
1/2 inch floppies. Four 16 BIT ISA slots, accepts full length AT size cards. Keyboard can be
set fo no test at boot. Case size is 15.5°W x 16'D x 4"H.

{Motherboard can be purchased separately: $29.00 or 2 for $49.00)

23605 Telo Ave., Torrance, CA 90505
Order desk only: USA: (800) 872-8878 CA: (800) 223-9977
LA. & Technical info: (310) 784-5488 Fox: (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 B.25% sales tax. We are
not responsible for typographical errors. All merchandise subject to prior sale. Phone orders
welcome. Foreign orders require special handling. Prices subject to change without notice. 20%

restocking fee far returned orders.

CIRCLE 275 ON FREE INFORMATION CARO
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Electronic CAD for Windows

Professional Windows tools at an affordable price
with powerful features to make designing faster.
WinBoard PCB layout delivers sophisticated
interactive routing for complex designs, plus it
has the tools needed for high-speed circuits,
analog, RF and SMT designs.

WinDraft® Schematics

& 32 bit Windows application with multiple

document interface and floating toolbar.
& Supports hierarchical designs and
electrical rules checking.
¢ Over 11,000 unique library parts and
symbol editor included.

WinBoard PCB layout

€ Supports 16 layers, multiple copper
pours, and advanced features for RF

designs.
Complete through hole and SMD library.

CAM Support includes BOM, in-circuit
test, NC Drill, Gerber, Pick & Place, DRC.

Prices start at only ... $250

Information is available on the lvex World
Wide Web. An evaluation copy with a
complete 80 page Getting Started Guide is
only $20.

World Wide Web: http://www.ivex.com

Tel: (503) 531-3555
Fax: (503) 629-4907
BBS: (503) 645-0576

DESIGN
INTERNATIONAL

CIRCLE 318 ON FREE INFORMATION CARD

NOW
YOU CAN “SEE”
INVISIBLE FIELDS

AND AVOID THEM

Most homes and offices
have hot spots with strong
antificial electro-magnetic
tields, where chronic

exposure may cause =t

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 TriField™ meter detects far more of these fieids than any other
electromagnetic pollution meter. It's the only one that independently
reads AC electric fields, AC magnetic fields, andradio/microwaves. Italso
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 TriField™ meter reads all three types of fields numerically and with
a SAFE/BORDERLINE/HIGH SCALE, weighted proportional to effecton
the body. Thresholds are based on epidemiological and laboratory
studies. (While no absolute hazard thresholds have been established,
reduction of relalive exposure is prudent.}

The TriField™ meter comes ready-lo-use with battery, instructions, and
one-year limited warranty. The cost is $144.50 postpaid

AlphaLab, Inc. /1280 South Third West / Sait Lake City, UT 84101-3049
For literature and information, call (503) 543-6545

8085 MICROPROCESSOR
TRAINING & CONTROL
SYSTEM

Ave 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 10 use than other comparably priced trainers. Enter
a program into RAM, run it, and then bum it 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 1S $169.95. RECEIVE ONE FREE POWER SUPPLY WHEN YOU
MENTION THIS AD. PLEASE ADD $5.00 FOR SHIPPING WITHIN THE U.S.

1985 - 1995 -n — -
70 | E=il AI—. Inc.
anversary]  618-529-4525 Fax 457-0110 BBS 529-5708

P.0. BOX 2042, CARBONDALE, IL 62902
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< ATTENTION CABLE VIEWERS <
CABLE VIEWERS . .get back to your BASIC Cable Needs
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!
M COMPETITIVE PRICING—DEALERS WELCOME
ELECTRICAL
SUPPLY &
e — e 1t 15 not the intent of B.E.S.W. to defraud any pdy television operator an we will not assist ANy 'company or individual in doring the same
WAREHOUS'NG Refer to s.iles personnel for specifications.
CORPORATION P.O. Box 8180 a Bartlett, IL 60103 a 800-577-8775

HOURS: Monday-Saturday 9-5 C.S.T.

CIRCLE 334 ON FREE INFORMATION CARD

~GIGN

Enter the secret world of computer
viruses with this incredible book! DIGITAL VOICE RECORDERS
ki o Find out how viruses work, while .
P | learning coding secrets that make * Record up to 218 seconds (&
your computer software capable * 1 to 8 messages g
of amazing feats. Explore the PC * High quality speech 12 bit
as well as Windows and 0S/2 * Switch-closure actuation
internals. Learn how to get a super * Sample rates up to 20Khz |
, user account on a UNIX system with * On-board backup !
a virus. Get the inside scoop on the incredible KOH virus * Direct speaker output
- a beneficial virus that will keep your data encrypted for * Wide operating range
you. More than just a dry textbook, this book is an * Small size 2.6" X 2.6"
excellent tutorial in assembler that will hold your * Made in U.S.A. P b
interest with a fascinating subject! It includes full source MODEL Audqu -218
| and explanations of 37 different viruses and four different Call or write for more information
anti-virus programs! OEM price and delivery available
' 672 page Book $39.95 Custosm d;esign_ts and e;ﬂ%sgcr)esl A
ingle unit price .00 plus s+
Program Dkkg?" 503 Quantity pricing as low as $99.00
| gl
Call (800)719-4957 now! "+ °
to order (Visa/MC/COD) or call or write for free catalog! :
American Eagle Publications, Inc 402 Riley Road, New Windsor, NY 12553
P. O Box 1507 (914) 564-5347
Show Low, AZ 85901 Specifications and price subject to change.

Black
Book

of Computer Viruses

Make your prolects

CIRCLE 317 ON FREE INFORMATION CARD
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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. maintains a huge stock of the  Fep 4 em 192 M& W call
most popular parts that are hard to find. Our service,

low prices and quality reflects our commitments to our TOLL FREE 1 -800-DALBANI
customers.

DALBANI CORP. keeps customers informed of the

latest new items, that gets to our warehouse, thru - -

publications.The multilingual sales dept. coupled with =' S '

the state of the art computerized order processing, en- - e

able us to offer prompt and efficient service to benefit — - o o by !

the customer. -
. ‘ P BON -

We, offer many shipping options. Company checks, ."’,

COD's, Cash and major credit cards are accepted.
There is a $20.00 minimum order.

We meet o cortomer meeds -
Digital Large Line Of

— Multimeter Semiconductors

P .
"1. .‘;

/ 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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DMM 89 $179.00
Most Advanced DMM

.All Purpose & Communication
-80.7 to 81.4 dBm with 4212000
20 reference impedances
True RMS
Frequency counter: 0.01Hz-10MHz
Capacitance: 1pF-50,000puF
Measure AC volt to 20kHz
5000 counts, 0.1% accuracy
| Auto/manual range, fast bar graph
i Min/Max/Ave/DH/Relative/Zoom
il Auto power off
{ Input waming
§ ' Splash proof
Volt, amp, ohm, logic, diode, continuity
Ruggerdized case
Rubber holster included

g : LCR Meter 131D
e | $229.95
'-9989% ¥ Most Advanced LCR

| Dual display.L/Q or C/D

Inductance: 0.1pH-1000H

| ' Capacitance:0.1pF-10,000uF

Impedance: 1mQ-10MQ

0.7% basic accuracy

Auto/manual range

Dissipation factor & Q factor

i | Serial & parallel mode

Relative mode for comparison

{ and to remove parasitics
Statistics, tolerance,

i Best for design, incoming

testing & production

SMD and chip component

test probe $25.00

ALFA ELECTR

ONICS

HIGH QUALITY TEST EQUIPMIENT
BLEST PRICE

¥ DMM 2360 DMM 20 Fluke Multimeter
$118.95 3.74'95 :tll';:e:zc-mss?;'gs
NOW s Yor oo |Fluke 7011 $75.95
$109.95 By 11z 2ol |Fluke 7311 $8750
DMM-+LCR Meter b g@'ﬁ;ﬁ? ohm, diode. |Fluke 75 Il $129
i Transistor HFE Holster C-70§16
Inductance: 1uH-40H il Fiuke 771l 155
Capacitance: 1pF-40uF | Continuity, duty % uke $
Frequency 1Hz - 4M| Peak hold/Max Fluke 7911 $175
quency: Hg Ruggerdized case
Temperature: -40-302 °F Rubber hoister $8.00_ |Fluke 291l $175
TTL Logic Test: 20MHz Fluke 76  $175
Sao’:.'{ Continuty Fullline of DMMs, | Fiuke 87 $287
olt, Amp, Ohm my, com|
e s display ;Jaf’g":,di_;,d. Tharsel, |Fluke 867  $1189
Peak Hold : mgft::m‘rmavy gluke QJM g
Auto power off . i Cope L]
Ruggerdized case. ssifiomn 31953 Fluke 105
Temperdure robe ned Scope Meters2799 |
LCR Meter 814 Frequency Counter
$189.95 FC-1200 $129.95
Best Resolution LCR A Pt

Inductance: 0.1pH-200H
Capacitance: 0.1pF-20,000uF
Resistance: 1mQ-20MQ

1% basic accuracy

Dissipation factor indicates leakage
in capacitor and Q factor in inductor
Zero adjustment to reduce parasitics
Best for high frequency RF

SMD and chip component test probe
$25.00

LIMITED QUANTITY SPECIAL
DIGITAL LCR 680 $74.96
0.1pF, 1uH, 10mQ resolution

Display. Cl

Period: 0.“»0.1-
Records Max/Min/Average
Data hold, relative mode
Telescoping antenna $8.00
Deluxe case $5.00

'so Avajlable:
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/ield
strength/power meter, Dip meter

X

-

e e

20 MHz Oscilloscope with Delay
' Sweep PS-205 $429.95
Duai Trace, Component test, 8" CRT, X-Y Operation, TV
Sync, Z-Modulation, CH2 Output, Graticule llium, 2 probes
each has x1,x10 switch. Best price with delay sweep.

PS-200 20 MHz DUAL TRACE $330.95
® )| PS-400 40 MHz DUAL TRACE $494.95
PS-405 40 MHz DELAY SWEEP $569.95
PS.805 60 MHz DELAY SWEEP $769.95
PS-1000 100 MHz DUAL TRACE $099.95

Scope Probe: 60MHz x1, x10 $15, 100MHz x1, x10 $22

Digital Storage Scope

DS-303 30MHz, 20M Sample/sec $849 95
DS-303P with RS-232 interface $1,049.95
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, Roll, Save all , Save CH2, Pre-Trig

= DC Power Supply

250MHz x1, x10 $28, 250MHz x100 $39

DC Power Supply Triple Output

8 digit frequency counter 1Hz - 150
MHz for internal and external
source Sensitivity <50mV

PS-303 $159.00 PS-8202 $499.95
4 - 0-30 VDC , 0-34 output Looeee | i | Two 0-30 VDC , 0-3A outputs
" £ Constant voitage & constant curent mode — N One fixed SVDC, 3A output
it . P 0.02% + 2mV Ine regulation =1y Capable of Independent or tracking operation
e R . 0.02% + 3mV load reguiation ®e Constant voltage and constant curent mode
e = '( § 1 mvims noise and ripple ¥i Four digital meters for volt and current display
& ‘ _@ ' Short circult and overioad protected P R Excellent reguiation and low ripple
e i + PS-8200 with digital voltmeter $179.00 Short circult and overioad protected
e oS L AT Also avaitable: 30V/5A, 60V/IA, BOVISA Also available: 30V/SA triple output  $549.95
- 16V/0A, 30V/0A Dusl tracking 30V/3A, 30V/SA, 60V/3A, 60V/SA
Lol ”":;:_"‘""” - -— ’ RF SIGNAL AUDIO GENERATOR FUNCTION GENERATOR
AT, | : GENERATOR AG-2601A  $124.95 szH-fgggﬁ , $169.85
X | i SG4160B  $124.95 [0Hz-1wHzinSranges Sty b b ten
o' d ° 0 100 kHz-150MHz sinewave in 8 LT e s e
. ranges At 1t ion
= Q sranadl o Fg%uﬁp:::uwgrmsltgoﬁ';g: SY;\rz:Lo:nlt;h:en'. \%?:‘Zof oscillation :;(‘:’Fd';‘.‘:'gs éolzsom;i,:g;lm K
al J al. - H . o
T e = s AM modulation T FUNCTION GEN/COUNTER
Be = @0 @ 1 o Audio output 1 kHz, 1 Vrms 05% SOHz - 500kHz FG-2102AD $229.95
- Output impedance: 800 ohm Generates signal same as FG-2100A
LonEwTAn [T SRR R T SR Frequency counter 4 digits
-~ = RF SIGNAL AUDIO Feature TTL and CMOS output
B .. B GENJ/COUNTER GEN./COUNTER STUEER PUCITION
_____ - C 2. SG4162AD $229.95 AG-2603AD $220.95 OCNJ/COUNTER — $329.95
- @- ‘. ggj:;;(g; RF signal same as ign;;t:: audio signal same as §~oep: Linear 10:1/Log 10:1 20ms to 28

6 digit frequency counter 1Hz-
150MHz for internal and external
sources Sensitivity <50mV

AM Modulation

Gated Burst, Voitage Control Generator
Generator Control Voltage & 6 digit counter
1Hz-10MHz for internal & external sources

Electronics Now, March 1996

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.

Visa, Master Card, American Express, COD, Purchase Order Welcome
CIRCLE 213 ON FREE INFORMATION CARD

741 Alexander Rd., Princeton, NJ 08540

-
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irErEK® Test & Measuring Instruments soso2cerr ssas1ez

100 MHz Cursor Readout Scope DC Linear Power Supplies Digital Display Function Generator
d.ch, 8 traces 0S-6101  $1,499.95 | Single Output FCRE 330705

® 4 inde ndent channels, 8 traces
* Time /Voltage cursor measurement
* ALT triggenng function for 4 ch.
* Sweeps to 2ns/div, Delayed Sweep

* TV Sync., Ch. ] output, input .
5 Frequency Range: 0.02Hz to 2MHz
1 S(XI -~ : G anstant voltage and Constinticment mode ?:e Inst.rur:\negms in one: Function generator, Pulse
100 MHz Scope, 4ch. 8 traces + Yoltage regulation <0. 0.;/“ enerator & Fre uency counter.
Best val 1l . Gurrent r]egul&uon 50.2% ine, Tri quare, TTL Pulse and CMOS output
St va'ue all purpose scope Low nipple and noise . B\ult-m 3 g“ e ik e snd CMOS «
0S-6100B $1.,329.95 | * Overload and reverse polarity protection 1000- o
¥ ° * Features 2 analog or | digital meter(PS series) . Variabl ethlegoﬁ'sel  ortrol

2 analog or 2 digital meters(PR series) FG-8015 Function Generator

gg }gg&) 0-]813‘]/1)0;3?3) * 0.02Hz-2MHz (No Counter)..... i $189.95

i e S ——
P s e - A). UC-2010G Universal Counter.................. $294.95
i O CRVBTY Digital Multimeter & C Meter

g}% ;gég“. 8‘_;8‘\; g‘g%‘\) DM-8034(3" digits) $179.95

PR-6030 : (0-60V’ 0-3A).
PR-6030D igital Dlsplay

* 4 channels, 8 traces
* High sensiivity 004 /div Triple Output DC Power Supphes
* Swee div, layed sweep
*20 k acceleralmg voltage

*T Z-axis tnput

*A an% gate ou%

* Best price 100 scope

* 2 probes(x1, x10)

50 MHz Triggering Oscilloscope
0S-653 863,9.

‘ 8 Funcuon. AC/DC vohage. AC/DC current, rulsmncc
test and audible continuity check

i I(XX)deZOArmge
.(}f’& 'asc

* Two variable 0-30VDC, 0-3A outputs

: gnfofg(e(iSVDC 3A output DM-8040 (3’/. Digits, True R.MS)
ulo irac * Measures ACV to SOkHz.................. PR $339.95
* Auto scnal and llel operation
* Constant voltage and conctant current mode DM:8055 (5% Digits). ... e et 8 $649.95
* Continuous/dynamic load can be selected + 0-006% basic accuracy .
) * Features 4 analog or 2 digital displays . 1 x rlnTa(s)mle;‘nA eTr,:so ution
b Bgﬂ gg"pu;'cmn ‘.{‘bl-g}', g‘mlﬁf“"ty | mV/div PC-3030 :(0-30V, 0-3AX2)....... 0849995 | % Auto range, relative mode, Max/Min
: gellayedggee M %ﬂggcr level gﬁlﬁ function PC-3030D : Digital display..............c.......... ...$549.95 | DM-8055G(5% Digits, GPIB)................cc.......... .$889.95
utlt-in ay Line ~ax1s tnput, output H
R « Fvonestit Gl oute Programmable DC Power Supplies Model DM-392
20 MHz Oscilloscope (3% digits) $109.95
0S-622B $344.95 i Pt S gt
* 42 Scgment analog bar graph
* Data Hold/Min-Max memory:
/Relative mode

* Auto power off

* Overload protection

* Audible continuity check
/diode test

* Capacitance: 1pF-40uF

* Frequency: 0.1Hz-1MHz

* High stabil low dnft, 4 digit di * 20 Amp range
. Frgzx‘t/srem'l t;ttly!pu‘t)-‘:cnseﬁ'swml:g‘sellgg . DOublep hj:}agenergy fused =
* Auto sleg running w/timer setiings (1A, 20A) o
* 100 ogrammab hly PS scnu) INHEH 3
* Dua] trace, X-Y operatiol : f\o E)lm progamma Ill l (P PR oy =

on

$ VS Zaxis npu Ct ut CH 1 output . Aﬁm S el peraton (e o1 B
* T igh 5‘“" “’“y compatible command set (optional) ) ©
+ Jrigger leve ol lock PPS1B60G .$1099.9¢ $79.0 S
probes (x X g}; -3635G: 336V 03" SA).. 310992 y m
08S-623B - 20 MHz w/Delayed Sweep. I . E DM-391 : 3% Digits, Auto, Freq. Min/M 99.95 @
PPT-1830G: (018 0.3AX, 0.6V, 0.5A).. §1390.9 o, et 2
-935 - § l....... - A 2 DM-392 : 3% Digits, Hold, Mm/Max 20Am 09.95 Q
08-9 MHz One channel $209.95 | PPT-3615G: msv 0-1.5Ax2, 0-6V, 0-3A). ' $1399.9 DM303 - 3 ngu Peak, Logic, hbE, FreqP $119.95 3
S
o
»
=z
Q
H3

ALFA E LECTRO N ICS (800) 526-2532/(609) 520-2002 ' 15 DAY MONEY BACK GUARANTEE. 2 YEAR WARRANTY

741 Alexander Rd., Princeton, NJ 08540

FAX:(609) 520-2007 CALL OR WRITE FOR FREE CATALOG AND QUANTITY DISCOUNT
Visa, Master Card. American Express./COD, Purchase Order Weilcome
CIRCLE 213 ON FREE INFORMATION CARD
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Complete On Site
Electrical Engineering Lab

&

L- PropucT ENGINEERING

) O O ¥ s e O O e i O s O, s & s &
¢ REVERSE ENGINEERING

® RF CIrcurT DESIGN & MANUFACTURING
) S o N o S o N ) N ) BN ) N ) NS ) N B ) S

¢ FIRMWARE DEVELOPMENT
e S R e S

* MICRO CONTROL:};lR & 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 PrINTED CirRcUIT BOARDS ASSEMBLY SERVICES

¢ CAD LAYOUT SERVICES s SINGLE & DOUBLE SIDED o FAST TURN BOARD STUFFING

o COMPATIBLE WITH ALMOST s MuLTI-LAYER & FLEX1BLE PCB’s * WIRE HARNESSES
ALL CAD SYSTEMS ¢ FrROM QUICK TURN PROTOYPES * WAVE SOLDERING

¢ FROM SCHEMATICS OR TO SCHEDULED PRODUCTION RUNS  ® ACQUISITION OF PARTS
SampLE PCB’s ¢ FINE LINES, SMT ¢ FINAL TESTING

o PHOTOPLOTTING SERVICES o ELECTRICAL TESTING * TURNKEY SERVICES

« 28,800 BAUDE MODEM o PreCIous METAL PLATING ¢ CusToM ENCLOSURES

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

Internet Access:
For A ed Info Resp
INFO@capital-elec.com

E-Mail: Quote@capital-elec.com
Web Access: http://www.capital-elec.com

CIRCLE 332 ON FREE INFORMATION CARD

DATA ACQUISITION

and Control Hardware for PC’s

~ Low Cost CAD Software
for the IBM PC and Compatibles

Now In Windows™95

ANA100 Analog /O ........... $99 DIG100 Digital I/O ............ $39
[” + g Channel 8-8it * 8255 PPI 4« Design &
*0to 5 Volt Input * 24 or 48 TTL VO Simulation
*14 TTL /O lines Lines option
* Analog Output * Selectable Base
* 400KHz Sampling Address =
s annnnnn |
== i
ANA150 Analog/Counter... $ 89 DIG200 Counter l/O .........$ 79 . J
PCB 2 P -1 a
= 8 Channel 8-8it * 316-Bit Counters Layout L —
0 to 5 Volt input . * 8 TTL Input lines

* 3 16-Bit Counters
* 400KHz Sampling

. * 8 TTL Output lines

* Selectable Clock

Electronics Now, March 1996
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Frequency input

ANA200 Analog /O ........... $79 ANA201 Analog ............... $129
™ « 3 Channel 12-Bit
I * x1, x5, x10, x50
Programmable
Channel gain
* 100KH2/300KHz
Sampling rate

* 1 Channel 12-Bit
0to 5 Voltinput
optional bi-polar

* 100KHz / 300KHz

Sampling rate

* 24 TTL VO lines

Engineering Software - PC/MSDOS

Easy-PC Professional XM - Integrated Electronics
CAE Sy , Combil Sch ic Capture,
Simulation, and PCB Design in one package.... $ 349

More Hardware and
Software items
Ask for our current catalog

PC-SCOPE - Digital Storage Oscllloscope, 1, 2, 4, or
8 Channel Capture and Display of Data. Works with
ANA100, ANA150, and ANA201 Boards............ $39

BSOFT Software, Inc.

PHONE 614-491-0832 * FAX 614-497-9971
444 COLTON ROAD * COLUMBUS, OHIO * 43207

We accept
MasterCard/Visa Orders

+ Easy to use schematic entry program (SuperCAD) for circuit diagrams, only
$149. Includes netlisting, bili 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 pulidown menu and displays results in “logic
analyzer” display window. Starting at $149 this is the fowest 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 (SuperPCBY), starting at
$149. Produce high quality artwork directly on dot matrix or faser printers. You
can do boards up to 16 layers including surface mount. Includes Gerber and
Excelion 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 we(v <
5415 - 136th Place S.E.
Bellevue, WA 98006
(206) 641-2141
BBS (206) 641-2846

wwWwW americanradiohistorv com
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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 - H5508 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 - HS508 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

LY

Complete set | CONWAY Engineering, Inc.

8393 Capweli Drive, Oakland, California USA 94621-2113

Hssoa for Us $] 054 Tel.:510 568-4028 - Fax: 510 568-1397 BBS Tel.: 510 568-6533

Internet Address: http:/www.crl/~conway/

CIRCLE 310 ON FREE INFORMATION CARD
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PALMSCOPE™ 320

ALL IN ONE DSO+DMM+LOGIC+COUNTER

if*',

000
1000
0100

00/06/660

DSO
* Sweep time: 50ns/DVI - 20s / DIV

DMM

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

 Dual channel digital storage oscilloscope (20 MS/sec) « Sensitivity range: 5mV / DIV - 20V/ DIV

* Auto-range digital multimeter (4000 counts) + True RMS * DCV, ACV, DCA, ACA, Ohm Diode & continuity measurements

LOGIC -+ Logic Scope (8 channels, 50ns sample clock) * Selectable level: TTL/CMOS « Timing/State observation of logic signals

COUNTER

+7 digit frequency counter (1 Hz to 20 MHz)  Selectable trigger level and FREQ/PER mode + Basic Accuracy +10ppM

neral:
¢ Dual Channel Digital Storage
Oscilloscope (20MS/s)
» Auto Range Digital Multimeter
(3 3/4 digits, 4000 count}
» Frequency Counter (7 digits, 20 MHz)
* Logic Scope (8 channels, 50ns sample clock)

Display

* Number of Dots: 320(W)x240(H)
¢ Dot Pitch: 0.30 x 0.30 m/m

* Backlight: LED

* Data Out (RS-232C)

« DC jack for AC adapter input
* LOW BATT Indicator

« Print Qut: Portable Centronix and Epson Printer

« Operating Temperature: 0°C to 40°C

* Operating Humidity: (% to 70% R H.

* Storage Temperature: -20°C to 70°C
0% to 80% RH)

» Dimension (LxWxH): 287x152x82 mm

* Weight: 2.0Kg

« Safety Compliance: it is designed to meet Class
11 per UL-1244, 1EC 348 and VDE-0411

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 Frcguency Counter, Turbo Speed, and SOmF
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

.

PRINT;

MODEL #EDM-89S
$179.00

Broducta Internetions!

83931 Brookville Road * Silver Spring, Maryland 20910 * 800-638-2020 * Fax 800-545-0058

CIRCLE 264 ON FREE INFORMATION CARD
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Who says we have the two best PC diagnostic tools

on the market? Just about everyone...

UNIVE

6.0‘@Post

UNIVERSAL DIAGNOSTIC —SOFTVARE First Fvar Universal P.0O5.T. Card foc 43-BC1

Don’t take our word for it—read what users
and reviewers have to say about the two best
PG 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.”

—Scott 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 tool 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 10 be supf'.rb:l Tt is .extremely .

iq}?.ud a definite must lxwe fox anyon

Jast & accurate diagnostics from

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 Holliman/Software City

» Low-Lovel Formats all PC Drives, aven IDEsI

» Works with Windows, Windows NT and
Windows ‘85, 082, Unix, Kenix and Novell

» Fast & Accurate Diagnostics—Prolessional Level
» Great Tech Support

Call Now for Special Pricin
1-800-864-8008 =

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 MICI'O 2000 Europe (UK): +44-462-483-483

POURNELLE'S
USER‘S CHOICE
AWARD



www.americanradiohistory.com

New anmnd Pre- Owvwimned

Test Eqguiprment

Substantial SAVINGS on New & Pre-Owned B+K Precision, Fluke,
Hewlett-Packard, Goldstar, Leader, Tektronix, and more ...

@ LG Precision

New Oscilloscope Specials

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

Model OS-9100P ==t s,”,oo ¢ Dual Channel, Calibrated Delayed Sweep
Full 100 MHz Bandwidth! * 90 Day Warranty

e Dual-Channel, High Sensitivity

« TV Synchronization Trigger oN m’ Bclﬁ:sclllsllgglg&!mm

o Calibrated Delayed Sweep ANYWHERE IN THE U.S.

e Includes Two Probes, 2 Year Warranty Exciuding AK &HI _

Full line of Oscilloscopes, RF, Video & Audio Test Equipment, FOTRONIC
Power Supplies, Meters, Probes and Accessories. CORPORATION

TOLL i:REE 1_800 99 METER P.O. BOX 708 Medford, MA 02155
WNCO—D} 1-800-996-3837 (617) 665-1400 + FAX (617) 665-0780

CIRCLE 329 ON FREE INFORMATION CARD

PROFESSIONAL
COUNTERSURVEILLANCE
EQUIPMENT

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!

Al 6600
Phone Tap Detector
Detects:
*Radio Frequency Taps
+Series and Parallel Taps
Line Impedance Taps
-Extension Phone Listeners

$149.95

New Brighter Laser Pointer

Al 2100 You will be amazed at the difference in the

s TN SR TTER brightness of this laser pointer compared to any i
il Detects: of the common laser pointers on the market. The

RO :E;d\)fvi‘:flf::s . !ower wavele.ngth 65 Om) of this pointer makes L
.AM Transmitters it appear 3 times as bright as standard 670nm
*UHF Transmitters laser pointers. Features: SmW laser, velvet
"snappy" case, and batteries. One year warranty.
Al 5500 Cat. #: LP50 $65.00

COMPLETE SAFETY SYSTEM

Detects:
-All Phone Taps and Extension
Phone Listeners
«-All Body-Wires, Wireless Mics, AM,FM
and UHF Transmitters

Defeats:
-All Body Wires, Transmitters and
Distance Microphones with its bulit In

white nolse signai breaker ,
Prototype ... FAST.
$ ——— = m ro o y e ' (XYY YY)
| We sell a variety of covert cameras, transmitters, night vislon video i time + = g With ProtoQuick 8051 or Z8
I lapse recorders, remote vlideo monitoring systems, body armour, and much more... I l ; o e IE whmfpﬂoums%
Request Our Full Catalog for $5.00, Receive $10.00 OFF First Order 5 128G in, plated through proto arex
(FREE WITH ANY PURCHASE)

AMERICAN INNOVATIONS, INC.
119 Rockland Center Suite 315 Nanuet, N.Y. 10954
914-735-6127 - Fax 914-735-3560

106

P.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.

I! Midwest Laser Products FREE CATALOG

#5232 C senat port w DB25 con
(»m h EPROM w/ s0urce code

rady 1o « Sv. only
D08 trots $ssembve eond

R ProtoQuick Z8 and 80s1

) £50.00 -

k! ; . ’ y‘;" ) 561-20 ;
RAun ental ha

Electronics Now, March 1996
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TECH-SYSTEMS

1309 Hwy. 7 1Belmar, NJ 07719

908-280-0007 FAX:908-280-0111
90 Day Warranty / 10 Day Right of Return

800-435-1516

BUY - SELL - TRADE
VISA & MasterCard Accepted

N.LS.T. Traceable Calibration Available on Most Items

PECTRUM ANALYZER

TEK 492/01/02 Spectmm Analyzer SOKHz to 21GHz2 ... .. $6.995

Option 01 Adds Internal Preselection and 02 Adds Dvgutal Sr.orage
JEK 482/02 Spectrum Analyzer SOKHz to 21GIHz ... 6,650

Option 21 18GHz to 40GHz Waveguide Muer Set .. = 1.775
TEK 496 1kHz - 1800 MH2 Spectrum Analyzer . ... ... o . 8,790,
TEK 7112 100KHz ta 1800MH2z Spectrum Analyzer P|ug In 1.850
TEK 7013 1KHz to 1800 MHz Spectrum Analyzer Plug-in ... .2,495
TEK TR503 Tracking Generator w/TMS503 Power Supply ... ....1,450
HP 1417/B5528/B555A 10 MHz to 1BGHz Spectrum Analyzer ... ..2,195
HP 1417 Variable Persistence/Storage Dvsplsy .595
HP 1407 Non-Storage Qisplay T E——— R m— 425
HP B5538 1KHz to 1 10MHz RF Sectvcm = i 450
HP B554L 100KHz to 1250MHz RF Section . - ey e Pt 0}
HP B554B 100KHz to 1250MHz RF Section = — = 795
HP B555A 10MHz to 1B8GHz RF Section . - — 2 .995
HP BS56A 20Hz to 300 KHz LF Section ... p——— .450
HP B5528 IF Section .. e e B SR <1
HP B552A Economy IF Secnon e —_ pereries . .295
HP 8443A 0.1 to 110MHz Trackmg Generamr . 550
HP B444A 0.1 to 1300MHz Tracking Generator . . 795
HP B444A/059 0.5 to 1500MHz Tracking Generator .. 1 .350

HP B4458 1.8 to 18GHz Preselector .......... - ) .. B50

HP 1821 Mainframe ... e ————————— " .. 495
HP 1827/8557A 10KH1 to 350MH1 Specr.rurn Anelyzer 1.495
HP 182T7/85588 100KHz to 1500MHz Spectrum Analyzer .. ... 3350
HP B557A 10KHz to 350MHz Spectrum Analyzer Plug-in .. ... 1250
HP 8558B 100KHz to 1500MHz Spectrum Analyzer Plugin ... ....2395
HP B559A 0.01 to 21GHz Spectrum Analyzer Plug-in .4,450

OSCILLOSCOPES
TEK 465 100MI+z Portable Scope i e

TEK 475 200MHz Portabte Scope
TEK 485 300MHz Portable Scope ...
TEK 2465 300MHz Portable Scope ..
HP 1741A 100MHz Portable Scope
HP 1725A 275Hz Portable Scope ..

HP 542004 SOMHz/200Mss/'s Digitizing Scupe 2.250
HP 542000 50MHz/ 200Msa/s Digitizing Scope ........ 2650
HP 542010 300MHz/200Mss/s Dhgitizing Scope 2.995
HP 541100 1GHz/ 40Msa/s Digitizing Scope .. 6.995
HP 54111D 500MHz/ 1Gsa/ s Digitizing Scope . 6.995
TEK 7603 w/7A18 (X2) & 7B53A Scope ... ..695
TEK 7104 w/ 7429 (X2), 7B10 8 7815 Scope ... — 5995
Over 600 TEK 7000, 5000 & TM Series Mainirames and P|ug Ins
Calt for pricing information
WAVE - DISTDRTION - MODULATION

P 331A Oistortion Anatyzer SHz - 600 kHz. . —— . $195
HP 332A Distort:ion Analyzer with AM Detector ... - —— . 295
HP 3334 Distortion Analyzer with Auto Nulling & High Pass F-rcer - 395
HP 3344 Distortion Analyzer with Auto Nuling/High Paess Fitter/ AM Detector ... 495
HP 3581C Selective Level Meter . . P— . 995
TEK AASO1 Distortion Analyzer .......... . . . 1.295
BOONTON 82AD/01,/03/04 Modulation Mater s e et . 995
Marconi 2305 2.32GHz Modulation Meter w/IEEE ... i 4,998

OVER 3000 ITEMS IN STOCK /
Inventory Ghanges Daily!
OVER 500 DC & AC POWER SUPPLIES !
Any Voltage - Any Current ! CALL

CALL FOR FREE 40 PAGE CATALOG

COMPONENT TEST

HP 4342A G Meter (22KHz to 70MHz)

HP 4342A/001 G Meter [ 10KHz to 32MHz)

BOONTON 511D LCR Meter 100Hz, 120Hz & 1 KHz YBSL Frequencv
includes 51101 Test Adapter & 51 10-4 Keivin Chp Adapter

BOONTON 72B0 Digital Capacitance Meter 1MHz Test Freq. 2pF to 2000pF

TEK 5786 Curve Tracer

TEK 577/D2 Curve Tracer

HUNTRON TRACKER 5000 Computer Cor\brollvd Troubleshooting Systerm

SAUNDERS 150C/083 Crystal Test Oscillator Microprocessor CDnU‘oﬂed/lEEE/1 to 60MHZz ...

GENRAD 16304V Inductance Measuring System

STANDARDS & CALIBRATORS

FLUKE 51008/03/05 Multifunction Calibrator ....... . $5.750
FLUKE 33308 DOC Calibrator . 1.995
FLUKE 515A Portable Calibrator AC/DC/RES .. 1695
FLUKE 3328 OC Catibrator 595
FLUKE 5205SA AC Amplifer ..... 2.650
FLUKE S5450A Resistance Cahbramr 1 DHM to 100 megohms/Bppm 1.995
FLUKE 730A DC Transfer Standard 450

FLUKE 750A Relerence Oivider ..... 450
FLUKE 7204 Kelvin VBrt8y DIVIJBE ...t 1.895
£Si RV722 DC Owider 1ppm Accuracy 1.295
DATRON 4200/ 30/80 Autocsl AC Standard 2,495
BOONTON 25A Power Meter Calibrator § 450
BOONTON -2500A Power Meter Calibrator ..... 450
+HP B477A Power Meter Calibrator ... 495

HP 11683A Range Calibrator ... e 778

TEK PGHO6 Calibration GeN@raLOr ... moiuecier i ooiirioieieas et 1.350
TEK TG501 Time Mark Generator 1.350
TEK SGSO3 Leveled Sine Wave Generstor 250KHz to 25(]V|H1 1.350
TEK SG504 Leveled Sine Wave Generator 245MHz to 1050MHZ ... 2.650
RFL B29G Multi-Function Calibrator 1,495

FREQUENCY COUNTERS
HP 5314A 100MHz Universal Counter

HP 53158 100MHz Universal Counter
HP 5316A 100MHz Universat Counter ...
HP 53284,/011/030 512MHz/ IEEE Umversal Cuunter
HP 5328A/011/031 1.3GHz/IEEE Universal Counter ...
HP 5340A/011 18GHz/IEEE Microwave Counter
HP-5342A/011 18GHz/iEEE Microwave Counter ...
HP 53008/53038 525MHz Counter

HP 5257 A Transfer Oscillator for HP 5245 Counter‘s .
HP 5255A 3 to 12.4GHz Frequency Corvertor

HP 5359A Time Synthesizer . SH— .
SYSTRON DONNER 60548 20Hz to 26 5GHz2 IEEE Mlcrowave Cuunter
TEK DC5009 Programmable 135MHz Upiversal Counter ...
TEK DCS05A 225MHz Universal Counter Plugin
TEK DC508 1.3GHz Universal Counter Plugin ..

SIGNAL SOURCES
HP 86408/003 512MHz Signal Generstor w/ Reverse Power

HP 86408,/001/002 1024MHz Signel Generstor w,/Audio Oscnliator
HP 8656A 100KHz to 990MH2 Synthesized Signal Generator ..
HP 8660C/B6603A/866328 2600MHz Synthesized Signal Generstor
HP B660A/86602A/866328 1300MHz Synmeslzed Signat Generator ...
HP 8620C Sweeper Mainframa ............. 3 -

HP 86222A 0.01 to 2.4GHz RF PlugIn -
HP B62228/001 DO1 to 2 4GHz RF Plugin w/Crystal Markers 3 70d8 ATTN ....... 1.795

HP 86290C 2 to 18.6GHz RF Plug-in 2.395
+IP 86260A 12.4 to 18GHz RF Plugin 995
HP 86974 28.5 to 40GH2.RF Plugin . 1.450
HP 2148 Pulse Generstor - 1.995
HP BOOSB 20MHz Duat Pulse Generator A S —— ¥ ... 450
HP 80078 100MHz Pulse Generator ............. N— " e . B95
HP 80138 S0MHz Duset Pulse Genarstor ... - S e e S—— 895
HP 3312A 13MHz Function Generetor ........ 835
BOONTON 2000 20GHz Sweep Generator — 2.450

TEK FG501 2Hz to 2MHz Function Generator . : 195

TEK FGSO2 1KHz to 11MHz Function Generator 295
TEK FG503 1 to 3MHz Function Generator = 195
TEK PG501 50MHz Puise Ganerstor 250
TEK PG502 250MHz Pulsa Generator 495
TEK PG508 50MHz Pulse Generator 795

APPLIED MICROWAVE/EPSCO PGSKB 5kW/ 575 to 925MHz RF Pulsar S 2.995
VELONEX 380 5kW High Power Pulser -
COBER 605/P27 2kW/ 10Hz to TMHz High Power Pulser ——

We Buy & Sell Service Manuals
Coax/Waveguide Components
1650

P WANTED !

750 Surplus Electronic Test Equipment

$2.495

S FAX US YOUR LIST
2|  FAX: 908-280-0111

CIRCLE 197 ON FREE INFORMATION CARD

www americanradiohistorv com

MON SO1U0II03|T ‘9661 YoIBW

[y
[=]
P



www.americanradiohistory.com

I+ PHOTON MICROLIGHT $10.00
8 Candellas of bright red or yellow light, visible//y
over a mile away! This super~bri§h LEDis /4
secured in a tough ABS case and runs on
a 3V lithium battery (included!) It won't
burn out because it is an LED!
Sgecify red or yellow when ordering.
attery has a S year shelf life and
lasts up to 11 hours. &replacement
battery $0.98).Great for home or .
office use, popular with fire and rescue profession-
als, pyrotechnicians, stage performers, and more.

i | SPECTRUM LED T
i A RAINBOW OF LIGHT!
a'e 4 for $11.00
Imagine an LED capable of producing all
ELECTRONIGS, INC three primary colors in the same package!

The entire spectrum, including near-white,

8123 PAGE BLVD ® ST. LOUIS, MO 63130 can be created! Imagination becomes reality

(314)427 6116 with this T 1-3/4 multi-color LED. Here's the
8222 CHESAPEAKE DR. * SAN DIEGO, CA 92123 { technology: a red chip, a green chip, and two blue
(619)279-6802 chips encased in a diffused T1-3/4 package. Using
2525 FEDERAL BLVD. * DENVER, CO 80211 various current combinations, you can produce
(303)458-5444 red, orange, yellow, green, aqua, blue, violel or

WEB SURFERS: VISIT US AT OUR
NEW HOME ON THE INTERNET!

WWW.GATEWAYELEX.COM

white light! Detailed spec sheet included. What
MAIL ORDERS CALL TOLL-FREE | 5, you do with these (beyond the obvious amaze

1-800-669-5810 your {riends!)? Create a single indicator system,
FAX ORDERS (314)427-3147 designate various controls by color, make a multi-
color bargraph, make your project something out

ELECTRONICALLY SPEAKING, of the ordinary with multicolor LEDs!

High efficiency flexible solar panels are great for projects!

| 1| 162v®350mA$595ea 10 for $4.95 ea.
16-2v@700mA$7.95ea. 10 for $6.95 ea
| [T | 162v®1.4A$9.95 ea. 10 for $8.95 ea.
| 9

(You can mix sizes for

I flexible solar cellsi!|

sheet of stainless steel -- now you can make that solar powered T-shirt you've been wishing |
~——| for..or how about a solar powered RC car? Solarcharge your HT battery! The ideas abound! ® | ba a door knob, smell coin, wall waterad plant, ote. W

SMEVAS CRTI L ol Touch Sulich K7 §6.95

| You can have the magic touch with this kitl Imagine walking up to o
amp, placing your hand on it, snd prasto, it turns onl Batter yet, go up
to Aunt Batty's favorite plant, touch o laaf, and sot off an alarml Can
ba used o8 touch on - touch off, or only on when touchlnfl Contact con
| Il drive loads vp
approx. 1-3/4" x 6-1/4" I 1o 100 mA such os roley, boll , siren, otc. Oparates on 6-12 VDC.
approx. 1-3/4" x 12-1/4" Includes information on using as o key for CW keyors. PC bosrd hes two

approx. 3-5/8" x 12-1/4" I completely indepandant touch switeh units -~ two for the price of
best pricing!) ona...Such o Daal!
: |

e = = = e e = e

Amorphous silicon afloy on a thin fiexible I I

Passive Infra.red Talking Motion Detector 11! $27.50
(=1 “Stay out of that refrigarator I°, *Watch your stepl® ...
ﬁ! Tha possibilities ara ulnl-bogiling with this talking
@3 motion datector. You spask into It to record your mossag
upto 12 saconds Iongg, furn the unlt on, snd lnltuﬂl!
your volce [or your mothar-in-lews) reminds anyone in the vicinl yl
thet you were up.uﬁng thom. Massage con be changod with the
flip of ¢ switch. Usos 4 AA battarios (not includad), or an
oxtornal power source (built-in [ack). May be used indopandently
{80 db output) or with an emplified speaker to blest your message
throughout the house. Apbrox 4°x 3-1/2°x 1-1/2°. ]

127 TRERMOCOUPLES  PELTIER JUNCTIONS | YIMWILASER M°°U$L,‘, 5 |
The péltior junction is o solid-state thermovoltaie :

davics. Current urylid to tha davies will produce | Mini 5 "\:d‘l’jﬁuc hsew |
heat on one side of the device and s cold surfece on lencilt 630 - 680 n
the other side. Water rluu on the surfaco wili | AVE "(;,4.. =

12"
fraeze or boil dapending on polsrity of spplied X =
voltage. ldeal for applications from 3-12 \”C - wEr supply and AN adiouan E[:J'”'-“" :f“ ‘i[l:’s""'" I
areb s hmrJ and lot your maginstion run wildl po PP YO [‘; ]U, | D'EM INGLIENS: |
DOCUMENTATION INCLUDEDII! : PERATES ON 7 VOlIS
(A pair of AA or AAA baneries work Great)

Small  $20.00(spprox.1.17"x 1.17°34x.12°) ) I
Largo  $29.50(approx. 1.56"x1.56°%.15") L _W_Mm_m(;_' 'ﬁoﬂoﬂulﬂico_ 'A_CI_ J

THE FINE

PgINT : PRICES SUBJECT TO CHANGE WITHOUT NOTICE *
ACCEPTED * $10 MERCHANDISE MINIMUM ON MAIL ORDERS ¢ SUPPLY OF SOME (TEMS IS LIMITED * PRICES DO NOT INCL
HANDLING WITHIN THE CONTINENTAL U.S. ITEMS REQUIRING ADDITIONAL AMOUNTS ARE NOTED)...54.25 FOR THE FIRS

GATEWAY IS NOT RESPONSIBLE FOR PRINTING ERRORS * MASTERCARD, VISA AND DISCOVER

SHIPPING * UPS GROUND SH'PP!NG}‘ CLCOER
ITEM, $0.50 FOR EACH ADDITIONAL ITEM. | e |

e
=3
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RF POWER Learn MICROCONTROLLERS

TRANSISTORS AND TUBES EMBEDDED SYSTEMS and
In depth stocking of popular and PROGRAMMING with
hard-to-find Electronics Parts. the New AES-10 _A,.“/_ -

Transistors
2SC1969
2SC2290 - 2SC2879
28C2312
25C2879
MRF454 « MRF455

Tubes
6KD6 « 6LF6
6LQ6 « M2057
8950 - 6146B
811A « 572B
3-500Z « 3-500Z2G

by writing or calling us now.

Electronics Now, March 1996

435 SOUTH PACIFIC STREET
SAN MARCOS, CA 92069 970 W. 17th St.. Santa Ana, California, 92706 USA

-
[=]
[-4]

Order your FREE copy of our new Catalog Assembler * Program disks with well documented examples ¢

Tel: (619) 744-0700 - Fax: (619) 744-1943 AES-10 $285 Complete

The AES-10... a complete E{; s -{'}‘fw
learning system, a complete 'v_w"«’/' - &_‘
embedded control system. » ~N
Extensive manuals guide you [ O 2
through your 8051 development project. ‘Q“' ﬁ“'
Assembly, BASIC, and C programmable. (g

All hardware detaiis. complete schematics.
Learn to program the LCD. keypad, digital and
analog 1/0s . The entire board is software reconfigurable

for your applications. Everything you need. nothing extra required.

80C32 Computer/Microcontroller hoard with:

* 32K Byte ROM , 32K Byte RAM * 2 by 16 Liquid Crystal
Display * 4 by 5 Keypad * Two serial ports * § 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

User’s Manual, Language Manual, and Text (over 400 pages).

Free Info Pack. M/C Visa
Money Back Guarantee 714 - 550-8094

Fax 714 - 550-9941

CALL 1 - 800 - 730-3232

wwwW americanradiohistorv com
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CHASE SCIENTIFIC COMPANY

WINTER 1995-96, CATALOG NO. 3

INNOVATORS IN VIRTUAL INSTRUMENTS

(85004

Elle Edit Channel Trigger Acquisition Measure Setup Qptions Help ) .
Our NEW 500 Megasamp/E/SeC PC-Based Dlg/ta/ S Running macro “test_1 mac”  Run/Sto, ~ Stae _Sl.o_zayye.d _ 10285 14:10:23
Storage Oscilloscope offers wider bandwidths (>200 |3 .

MHz), better triggering (10 levels of intelligent o 7o
programmability), and MORE MEMORY than any =
other scope board (up to 8 MEG/ch). - See pg. 3. i .‘_M;;;C:_.'

k o cHz
s
e . * . . = ! | Ovorser
| Ouputsy — —— | f soonmoCw
] o e Vernier Range Y
@ Frequency | 50,000,000.000 Hz it W~ mooe
| —e—— < s Py * . i cmicHzw
U Amplitude | 10.000 Vpp s . | 23 oo
L ‘ A REFI
- C offset i 0.000 Volts Ilil ‘ Zpand 10 ¥
- X — ™ = = o I I y
! - Wavetorm: Termination: == | Output 1 T ;;af_nir;ﬁ_v.-.
! | ®Squarewave @ Unterminated load | (@ Disabled 'i e n = e 2] Forverarrmms
| O SInewave " 50 ohm terminated Enabled t[ Loibigts SEVIII SO T el ——Eﬁ = Trgger ——ICM‘NO"“N S
."":-_.._ J 3 "
i 2 : = This low cost synthesized Sine and Square wave
C TLOuput [ Tri-State [Software Tiigger Output  [¢] generator produces signals from 0V to 10Vpp
,! @ TiSiate) 2 = = — over a frequency range of 0.01 Hz to 50 MHz. Be
W T \[htsaan | saven] | haeip ) e | sure to use our fax-on-demand for specifications
e Ve — A smmeee | [hat are not in this catalog. - See page 7.
© Using default set. Serjal #171  Version 1 00 ’

CONTENTS
O\Og " V8 Input 5.5 Digit Voltmeter |

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 thermocoup
projec

- See page

Works Via Parallel Port

3 High Performance 500 Ms/s,
200MHz PC Oscilloscope

4 Low Cost 20 - 60 MHz
PC-Based Oscilloscopes

S PC-based 400 MHz Arbitrary
Waveform Generator

6 PC-Based Logic Analyzer

NEW 400 Ms/s PC-BASED can’t simulate your waveforms with this
. product, it probably can’t be done. 7 Low Cost 50 MHz PC-Based
Arbltrary Wavefom’ Generator Of course at $995, there isn’t much Signal Generator 1 8
Targeted for 2nd Qtr 1996 competition. Why is it so cheap you 8 Desktop T ture Chambe
ask? The answer isn’t hard to figure ,esk o gmgelrz;’ e z
With a 100MHz bandwidth, this is one out. We’re not charging you for power g - R e
of the fastest and finest Arbitrary supplies, cases, knobs, microprocessors, 9 PC-Based Power Supplies ES
Waveform Generators around. If you monitors, and Fortune 500 overhead. - ! ©
10 SuperProbes " (8-18 input ©
e word/patiern recognizers) ?
@ FOR PHONE IN ORDERS ONLY CALL 1-800-866-7899 == L e m
We Honor Mastercard, VISA, Money Orders, Personal/Company Checks, and COD. 1 goTpletfi F;é—(()n-Demg:u'i) ; 2
stem for we use it ! 3
FOR COMPLETE SPECS Call our Fax-Back Service at 408-464-2584. e T)l: e J 2
e indows | 3
TO DOWNLOAD DEMO Software call our BBS at 408-475-6654. Calculator (57+ different ! z
FOR Technlcal Questions call 408-464-2584, fax 408-479-8572, or send Email to ChaseSci@aol.com, or calculaters in one) 1 H

74634.1211@compuserve.com, or Write to Chase Scientific, 7960-B Soquel Drive, Suite 191, Aptos, CA 95003
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110 vice, dial 317 849 8683. Computer BBS COMMUNICATIONS change. Ground shipping and handling charge $6.95

COHHEC'[S '[0 S'[_andal'd . Easy to use Sof‘[ware,

PC parallel printer port [ESSITANEIR
sceen editor

* Fast Programming
(EMP-20)
27C010A, 23 seconds
28C020, 34 seconds
27C040, 95 seconds

e Made in USA

1 Year Warranty 2 ft. Cable ZIF

* Technical Support by phone

« 30 day Money Back Guarantee

» FREE software upgrades available via BBS

» Demo SW via BBS (EM20DEMO.EXE) (PB10DEMO.EXE)

* E(e)proms 2716 - 8 megabit, 16 bit 27210-27240, 27C400 & 27C800,

| + Flash 28F256-28F020, (29C256-29C010 (EMP-20 only))

o Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87C51, 87C51FX, 87C751,752

Q12 x 53 x { (3,7 [ ;3210 ll « GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 (EMP-20 only)

PB-10 Internal Card for PC

ZIF

FOR MORE INFORMATION CALL

éeso Beloit Drive, Suite 20  NEEDHAM’S ELECTRONICS, INC. (916) 924-8037
acramento, CA 95838 - u
(Monday-Friday, 8 am-5 pm PST) @ C.0.D. E B,;i g}gggjgggg

CIRCLE 257 ON FREE INFORMATION CARD

What’s the easiest way to get Radio Active?

Dial 1 800 445 7717

i IR ._:-a,l - -
. Trident TR4500 with optional 4
& Spectrum Analyzer 1-1300MHz &
$699.00

These are a few of our products and price values. For more information dial toli
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 ﬁ- Checks, Approved P.O.'s & COD (add $5.50) & AMEX,
Fax Facts Instant catalog sheet ser-=£ =% =t—Discover. Prices, specs and availability subject to

10707 E. 106th St. Fishers, IN 46038
CIRCLE 212 ON FREE INFORMATION CARD
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ATTENTION DEALERS

BUY DIRECT FROM

THE WHOLESALER

GET THE BEST PRICES AND SERVICE
ALL UNITS ARE IN-5TOCGK FOR IMMEDIATE SHIPMENT

DESCRAMBLERS NOVYAVISIONS
ary  ary ary arY QY ary
10 20 50+ 10 20 50+
STEALTH-1000-........... 48 M5 CAL | Ny5600.........oer §49  $239 (AL
TVT-3 GOLD. . 1 838 G Ny5700......nc $20  §219 (AL
""'3 .................................. s45 $42 (All “v_ssoo ................................ 5229 5219 uu
STEALTH 80-P......ccoocv 54 M9 O | NuSTS0...se 319 §209 @Al
VK. Y 64  $58 (AL
PIO+......oeeceececeicreias $68 $58 CALL =
BOSS COMBOS
- .- ary a1y ary
NEW CONYERTERS 5§ 28 -3
ary ary QTY | BOSS 1. $225  $205 (ALl
Je— s;: 5:00 c:r: BOSS 2........oooe v 235 $215 (AL
e 5 465 Gl BOSS 3........coocvrrrnirrrennans $245  $225 CALL

REFURBISHED CONVERTER5

1:800-808

DIRECT CABLE SUPPLY

Rt. 6 Plaza Mall #290, Honesdale, PA 18431. 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.

MON S2IU0NDBYT ‘966 L YoIBN

m
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CALL TOLL FREE
(800) 292-7711
Se Habla Espanol

M-6000

Features:

e Computer Interface and
Software with RS-232 Output

* Frequency to 4MHz

* Capacitance to 40nF

* Large 3 3/4 LCD display

* Temperature to 1999°F

* TTL logic

* Data/Peak hold

*Audible contiuity

¢ Auto power off
$99 _95

ol

C&S SALES

EXCELLENCE IN SERVICE

WRITE FOR A
FREE 60 PAGE
CATALOG!

TK-3000

*89."

Tools Included:

* SR-2 - Deluxe Soldering Iron
* SH-1 - Soldering Iron Stand

¢ ST-1 - Dlagonal Pliers

¢ ST-2 - Long Nose Pliers

« ST-30 - Deluxe Wire Stripper

« SE-1 - Solder Ease Kit

¢ ND-3 - 3 pc. Nut Driver Set

* TL-8 - Precision Screw Drivers
* 8T-6 - Screw Driver Siotted 3/16”
* ST-8 - Screw Driver #1 Phillips
* ET-10 - IC Puiler

* SP-2 - Solder Pump

¢ ST-20 - Safety Goggles

* ST-6 - Pocket Screw Driver

* §T-4 - Solder Tube

* SW-3 - Solder Wick

A professional technician service tool kit in a
metal reinforced tool case with heavy-duty
handle and locks. A removable pallet han-
dies most of the tools listed with more room
for toois and parts in the lower half.

* Unit indicator
¢ Diode Test

MX-9300 Four Functions in One
* One Instrument with four test and measuring systems:
1.3GHz Frequency Counter » 2MHz Sweep Function Generator
Digital Muttimeter = Digital Triple Power Supply

2MHz Function Generator
Model 4010 * Sine, Square, Triangle, Puise and
Ramp output

Model XP-581

4 Fully Regulated DC Power Supplies in One Unit
4 DC voltages: 3fixed - +5V @ 3A, +12V @ 1A, -12V @ 1A

. vmlabl:uty:ic!e $ 1 95-95

Digital Muitimeter
Model EDM-83B

*169

18 Functions Including freq to
20MHz, cap to 40uF, inductance to
40H, True RMS, Data

Hold/min./max./avg., TTL logic,
8pecs.

Kit Corner

over 100 kits available

PT-223K
5. 4

:'.:tg"’ ki Fiber Optics Technology

train- with tralning course
ing Model FO-30K
31 9 L]

course.

(0-30V @ 3A, 15V @ 1A, 5V @ 24A)

Digital Multimeter
Model M-1700

42,

11 functions including freq to 20MHz,
cap to 20uF. Meets UL-1244 safety.

M-1005K
Compact
Multimeter
Kit

519,

6 Functions
& Transistor
Test

Model AM/FM-108K
Transistor Radio Kit

329.95

WE WILL NOT BE UNDERSOLD

C&S SALES, INC.

150 W. CARPENTER AVENUE

1 Vartable - 2.5 - 20V @ 2A

*479.%

Fluke Muitimeters

70 Serles 80 Se l
Model 701l ... $69.95  Model 83. .. $235
Model 731 . .. $97.50  Model 85 . . . $269
Model 7511 . . $135.00 Model 87 . .. $289
Model 771l . . . $154.95

Model 79Ii . . . $175.00

B&K Precismn Multlmeters
Model 391 ... $149 Model 388A .

Model 390 . .. $139 Model 2707 . $79
Model 389 . .. $109 Model 2860A . . $85
XK-550 Digital / Analog Trainer

Elenco’s advanced designed Digital / Analog Trainer is specially
designed for school projects. It is built on a single PC board for maxi-
mum reliability. It includes 6 bullt-in power supplies, a function gener-
ator with continuously sine, triangular and square wave forms.
1560 tie point breadboard area.
XK-550
Assembled and Tested

*169.%

XK-550K - Kit

*139.%

Tools and meter
shown optional

15 DAY MONEY BACK
GUARANTEE

UPS SHIPPING; 48 STATES 5%
OTHERS CALL ($3 min. / $10 max.)
IL RES. 8% TAX

WHEELING, IL 60090
FAX: (708*) 520-9904 (708*) 541-0710
* NOTE: Effective January 20, 1996 our area code will be changed to 847.

CIRCLE 336 ON FREE INFORMATION CARD

FULL FACTORY WARRANTY

PRICES SUBJECT TO CHANGE WITHOUT NOTICE

Electronics Now, March 1996
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FREEPROBES  QSCILLOSCOPES  WRTEFoRA

WITH ALL ] f
SCOPES Lowest Prices of the Year! CATALOG!

Japan Quality Qua“ty SQQst by Elenco

But not Japan Prices!

Hitachi
Laptop Color
Dlgital Scopes

N\

| &

e w1 1T

60MHz 40MHz 25/30MHz

' ps-603 ‘1350 s-1345 °*569  ps-303 °*1095
150MHz 60MS/s VC-5460 $3695 ) e
50MHz 30MS/s VC-5430 s2e95 | ° Analog / Digital Storage « Analog with Delayed Sweep < Analog / Digital Storage

20MHz 156MS/s VC-5410 $1795 . 20MS/S s&mphng Rate s-1340 3489 s-133° 3439

100MHz $
VC-6145 - Storage $-1365 795 ¢ Analog * 25MHz Analog

4 Channel 100MS/s . . $4795  Analog w/ Cursors . Delayed SWGGp
VC-6165 - Storage 100MS/s $3995
VC-6545 - Stzr:gge a0MS/s $2995 S$-1360 $759 X $-1325 5335
i w?g:g:::' + Analog with Delayed Sweep oar * 25MHz Analog

- Warranty

50/60MHz

VC-6525 - Storage 20MS/s $2795 ————————— —
VC-8624 - Storage 20MS/s $2295 SCILLOSCOPE SELECTION CHART
V-685 - 60MHz w/ Cursors $1549 ANALOG

V-6665 - w/ Cursors Model Sensitivity No. of Sweep Rate Delayed Video Component
- MH. {m Channels Max n.édlv Sweep Sync Tevsl.r
V-509 - Battery Operated . $1795 ¥ 2 Aona/dly e i ves
- f 10ns/div Yes Yos Yos
20MHz < onaidt No Yes A
-1330 10ns les fas s
VC-5026A - 20MS/s §5-1326 1mvidiv 10ns/div No Yes No

DSO w/ DMM
Lk R DIGITAL STORAGE
- N /s Model Bandwidth Analog No. of Sampling Memory Internal Pretrigger Output
DSO w/ DMM MHz Sen (max)  Channels Rate Channel Backed Up %
VC-6523 - Storage 20MS/s $1995 mwg:z 2 ggmgg 2K xg: g: zz’gf 553: L RS2s2

V-208 - Battery Operated . $1426

B&K Precision at Discount Prices
20MHz Analog Model 1541C 60MHz with

Cursors readouts

2120 - $389-95 40MHz and Dual Time Base
2125 - $539.95 $695 Model 2260

Delayed Sweep Dual Trace $1225

Model 2160 Model 2190A -
60MHz Dual Trace | 100MHz 3 Channel e :
$949 $1 379 L Call or write for
o TR complete specs.
Dual Time Base ¢ Delayed Sweep J§ Dual Time Base * Delayed Sweep -

WE WILL NOT BE UNDERSOLD C&S SALES, INC. L 15 DAY MONEY BACK

3 o 150 W. CARPENTER AVENUE GUARANTEE
3?3 SA‘J’&T‘E 1;31?’“5? osrf,;x ) WHEELING, IL 60090 C""E FULL FACTORY WARRANTY
¥ % ; FAX: (708*) 520-9904 (708*) 541-0710 PRICES SUBJECT TO CHANGE WITHOUT NOTICE
IL RES. 8% TAX * NOTE: Effective January 20, 1996, our area code will be changed to 847

MON SOIUONDS|T ‘9661 YoIBN
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4 Roger's Systems Specialist s Orger 9 Cables )
[ 21021-504 Soledad Canyon Road 800 366' 57 s Printer .......cococevevenennnns $2.10/up
® Santa Clarita, California 91351 Fax to Order Modem ..., $2.20/up
MG e Hove Great Connections (i MIDI/Sound Blaster ......... $15.00
Computer « Communications 805 288-2293 s I‘D' S lER $2.00/up
Network ¢ Audio ¢ Video : G RIS e 3
Free Catalog with order :
Most orders shipped same day Accessorles
Cables * Connectors x Accessories z'm"“:z"e:h; ~~~~~~~~ N $ zz
————at ound Card Microphone ..........
SCSI Il Cable Stereo Headphones Dual RJ11 Wall Plate
2'SCSI Il HD50 male to SCSI | male * High Quality 12vdc Power Fans ..............
High Quality = * 1/4" Stereo Adapter " Switch....$89/
#CC-679-2 * 3.5mm Stereo Plug ﬁ AltOIRaxMadem eiich - SR
D ( « Major Brand Name. . EtherNet Card .............ccccoo.e. $46
51 2Q-Q * Other Headphones #TM-170 Monitor Arms ... $39
BLOW OUT“' available 329.0/up Keyboard Drawers ..,........ $14/up

Mini D-SUB Gender Changers

All D-Subminature

Genders available

SCSI and Centronics also available

Just ask for size and gender
Only 1/2" deep

most are
$2°ﬂ each or less !

-
3
E
&
2
.

Pfinter Sharing Device

$349

each

uuHsINEd
181ndLI0Y 01 ¥

Up to 40 computers to one printer ¢ up to1500'
Uses 4 conductor phone cable

#CC-222-P for printer #CC-222-C for computer

Other data switching devices $7%/up

$10.00 minimum order * $4.50 for shipping for pre-paid orders * California add 8.25% tax * No out of state checks

CIRCLE 323 ON FREE INFORMATION CARD

ESN RECC DECODER kit

An affordable alternative. Decodes
audio level signal, must be used in
conjuction with a scanner. Call or
fax for specifications,

creene$445

TEST MODE Software

Works with a wide variety of
phones. Repairs phones, activates
#=_  certain features, etc.

o ......Call

Cellular Masters, Corp.
805-652-0654

567 W. Channel Islands Blvd. #188, Port Hueneme, CA 93041

Motion Control System

*

Includes Stepper Controller Card, 12VCT Transformer, (2) 4 Phase Stepper Motors,
Easy to use 1.B.M Software! Connects to any [.B.M. Compatible LPT Port (1,2,3)....

i r— e -

. Muxtan Control System @

Braan

* 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 Port!

* 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 OnNOff Control!
* Free QBasic & Gwbasic Source Code $ 59.95 value! *

Send Check or M.O. to:

CYBERMATION

"Inteiligent Controllers”

Call Us Today!

Tel (714) 879-2000

i Ch Accepted
1943 Sunny Crest Dr., Suite 288, Visc\Waelr! CRarge Aeccple

Fullerton, CA 92635 * Add $12.00 S&H; CA residents please add sales tax *

CIRCLE 312 ON FREE INFORMATION CARD
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This very easy to use tool is a "must
have" if you need to straighten the
pins on your IC's. Made from anti-
static material, this tool is suitable for
IC'sfrom 8 to 20 pins (narrow side) and
24-48 pins (wide side). A grounding .
terminal is also built-in to the tool al- PRICE EACH

lowing foreasy groundingwhenusing carno 1 10 100
this tool at a fixed location. ICS-01  $7.18 $6.44 $54.89

PC21 8902 (AT-BUS) PC232904 (Multi-BUS)

. Boord Length: 13-1/8" (333mm)
= Board Width: 4-5/16" (110mm)
* Double Sided, 3-Hole Solder

+ Boord Length: 12" (305mm)
- Board Width: 6-3/4" (171mm)

TAPE ‘ Pads and Power Buses + Double Sided, Pad-Per-Hole
BACKUP On + Space Reserved for: Header, 32x2. and Power BUses

0.1" Spacing and Pin Grid Array + Space Reserved for 1 Header,
|NCLUDES Vector Cross Ref. #4617 1002, 0.1" Spacing

* Internal Tape 700 Drive AT B 4 PRICE EACH5 Vector Cross Ref. #4608
PRICE EACH
X gogwlplefe g?\;:um?.nfohon PC218902 $25.66 $20.25 | cAT NO 1 5
ables and Mounting PC232904 $38.40 $29.80

Hardware PC218904 (AT-BUS)
* Easy-to-Use DOS & oete-sesmians PC207905 (STD BUS)
windows Software Ll ke
* UsesQIC-3010
(3M3000XL $34.90) Teac Tape 700 $11 I
* Board Length: 13-1/8" (333mm
MULTI' FUNCTION DIGITAL & * Board Wld?h: 4-5/ 1¢/>" (l(IOmm))

ANALOG I/O MULTI-LAB PACKAGE *+ Double Sided, Pad-Per-Hole

The ACL-711Sisalow cost, but e LT 20

- + Space Reserved for: 1 D-Type +* Board Length: 6-1/2" (165mm)
fully integrated package

* Board Width: 4-7/16" (113mm)

. 25-pi
eIt uR - Double Sided, 3-hole Solder Pads,

designed for applications of Vector Cross Ref. #4617-3 Ground Plane and Power Bus
general lab and industrial CATNO 1 i EACH5 . Sprggg Reservedfor 1 Hoader, 34x3,
automation. It contains: PC218904 $25.42 $20.06 01" Spcclnng' 0
* 8 Single-Ended A/D Inputs Vector Cross Ref. #4
- Resolution: 12 bits « 16 Digital Outputs PC218903 (XT-BUS) e o E EACHR
o ITn_puT Rclz\l/r‘wgde: SVio+6V e QCLDd-ﬂ 15 Wiring terminal | § 1 PC207905 $13.66 $11.25
- Trigger Mode: oard (furnished with ACL-7118)
Software trigger only « Utility Software Disk PC412902 (VME-BUS)
« One Analog Output (D/A) Driver routines for BASIC g i 2
- Resolution: 12 bits and Quick-BASIC, demo | & C
- Output Range: and example programs + Board Length: 13-1/8" (333mm)
0to +5Vor0to +10V $1 99 . gocrg V‘gdfh: 4-5/16" (lqum)
. iqi - * Double Sided. Pad-Per-Hole
16 Dlglml Inputs ACL 7] ]s and Power Buses ‘

24-BIT COLOR FLATBED SCANNER | &muiedsan > |1 soolngmogis donm
. H|gh -Speed3-PassScanner | Vector Cross Ref. #4613-3 9 Sl?\gle Slded.' Péd—Per—Hole ™
* LongLasting Cold Cathode RHGEEACH and Power Buses

CAT NO 1 5 . g
U 1o 320008400001 )Cmmms  sme sine | © (hoce fesened o) DTvoe
L ’ '
p1o % P Vector Cross Ref. #4614-3
(300x600hardware) PRICE EACH
¢ Intelligent'LCD Panel CAT NO 1 5
PC412902 $7.06 $6.00

+ TWAIN Compliant

* Includes: PhotoStacker, : ~
wordLinx OCR & Media- , RECEIVE OUR LATEST | e
House MultimediaDocument  AGADFoptonal sapg boc foder 132 PAGE CATALOG! T mmea

Manager Software $ It's chock full of all types of electronic equip- ¢ "R
* Includes SCSI Interface Card 9 ment and supplies. We've got |.C.'s. @ gﬂ fl
A6000C AGTK optional Transparency kit | capacitors, resistors, pots, inductors, test  mr & 'j

C equipment, breadboarding supplies, PC g
$35J $259 supplies, industrialcomputers, dataacqul- e WG:

- == | sition products, personal computers and [3 B
DIGITAL PANEL :

computer parts, plus much, much more. FAX

us your name and address or call 800-811
METERS 520){3, ext. 5, to leave a message on our catalog request line.
* 200mV Full Scale Input
Sensitivity CIRCUIT SPECIALISTS, SINCE 1971

¢ Single 9Volt DC Operation
* Decimal Point Selectable

¢ Auto Polarity Indication ggg-géi-gggg
* High Input Impedence AS LOW AS $5.25 EACH 5 -
CA$>N]OOOM OhngzsCRIPTION 1 w0 250 602'464 5824( FAX

PM-128  3-1/2 Digit LCD PanelMeter $ 9.90 $ 7.09 § 6.40 $ 586 $ 525
Ql” 3-1/2 Digit LED Panet Meter 1149  9.54 867 795 6.95 WE ACCEPT @ L]

MON SOIUOIIDBIT ‘9661 Yoreyy

PM-328  4-1/2 Digit LCD Panei Mefer  19.88 1640 1490 13.66 11.93

[y
ury
[3)]
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EPROM+

PROGRAMMING SYSTEM
USES PARALLEL PORT

EPROMS (24,28, 32 & 40* PIN PLUS 27CXXX) PO.
1702, 2708, 16,32.32&64,64&51 28,128A,256,512 SUP. RTS OVER
513,011,010,101,301,1000,1001,1024,210,020

2000,2001,220,240,2048,4001,4002,040,080,8001
2516,32,64,68764, TMS2716

FLASH EPROMS
28F256, 512, 010, 020 PLUS 29CXXX, 29FXXX

EEPROMS & NVRAMS (PLUS cxxxg
2804,16,16A,17, 2864, 64A, 65, 28256, 28C010
X2210,%2212,D81220,1225,1230

SERIAL EEPROMS* (8 PIN PLUS CXX)
2401,02,04,08,16,32,65,2444,59C11,8572,82 92
9306,46,56,66,16811,911,80011A, ER1400/58657

BIPOLAR PROMS* (16 THROUGH 24 PIN)
74SXXX AND 82SXXX FAMILY

MICROCONTROLLERS+ (UV £E AND FLASH)
8741,42,48,49,8751,87C51,8752,C52,87CSXXX
87C75X,89C51,52,68705,68HC703,68HCT11E9
PIC16C5X,PIC16C6X,PICI6CTX,PIC16C8X

*ADAPTER 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 - 1 YR WARRANTY
«SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK, CABLE

PRINTED MANUAL AND SOFTWARE

ANDROMEDA RESEARCH
=

600 CHIPS

P.O. BOX 222
MILFORD, OHIO 45150

(513) 831-9708
FAX (513) 831-7562

\

ADD $5.00 SHIPPING - $5.00 C.0D.

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,
beamsplitter. etc.

Laser Bar-Code Scanner

Only $ 55.00!

"Pulls" from Lucky's supermarket
stores. Used, but in working
condition. Each has a 1-2mW
HeNe laser & PSU and many other
electronic & optical components.

CALL FOR OUR
FREE LASER 1269 W. Pomona, Corona, Calfomia 91720
CATALOG TODAY, (909 278-0563 FAX (909) 278-4887

T P T LI E BOXES . .
DesciotEranstormacis | R oW CoT Mini Project Boxes
e el A RE SRS B Moo= ¢ CONSTRUCTION S
T h®E N W TE| o DESioNEDTOICET R MODEL WxDxHin A* B OPT™
sRmELC 1 Bl N M | e aownE wr THE MPB1_ 1x2x1 205 2.35 1.35
e FTEE| sy e MPB3 TxéxT 255 2.65 1.00
108 ] 0 S0 A I8 27 : SHIPPED MPB x6x .00 3.35 2.45
BUILD THAT b Ji- R RE T RS i d AT MPB4 15x2x15 2.15 235 1.60
180/800 4501800 O ot a8 3 - 2 .60
AUDIO PROJECT |3 miw o 8 xe MOz TEED | e e vurminat MPB-5 15xéx15 2.65 2.95 245
WITH SESCOM R R BT N R AR e H MPB-6 15x6x15 3.10 8.80 3.30
AUDIO SIPS  |2& i@ s | 5 %3 5 | a2 TR + 5 MPB7 15x2x3 235 2.65 2.0
B - W =8 MPB-8_ 15x4x .85 3.25_3.30
Hassle-free SIP circuits have :,;:‘gg e 1 E - S A @%T% MPB- X6x3  4.15 4.65 4.55
y 9pinson 0.1" centers. | 1%/00 800 Lo %@ s e e New B for '96 MPB-10 15x2x5 260 3.60 3.30
\ Approx. 1.1 Wx 1.0 Hx 05D {12785 83 s [l g s ew Doxes for MPB-11 1514x5_ 3.05 3.70_4.40
N\ 1501600000 1 4 w8 | T e B
Audio SIFsS mesem to 1 o e® o e el G 2 BOX-IT ™ ENCLOSURES [MP8-12 15x6x5 4.40 620 6.25
150./600 S 143 7660 MPB- x2x .30 2,70 1.80
T g E?&éﬁ% ¥ j<B S 4 % Large Project Boxes [MPBE-142x4x 275 3.25 300
DESCRIPTION MODEL __A* B im0 + = o D e S
DUALGEN PURPOSE GAN AMPS _ SIP-1 2000 20.50 | |i%/e0 10N s il LD MODEL WxDxHin A* B*™ = M 85 76
QUAL ELECTRONIC MIC INPUT AVPS_SIP-2_25.00 25.50 | |1%8/60 B ORE 8wk s A MP x .85 7.60 525
DUAL ELECTRON LNE INPUTAVPS_ SIP-3_ 25,00 25.50 | |1/ X% NE ;s wm| o PE-1_4u6:s 030" T230| (MPB-173x2x3 255 308 45
e Tli T L i e el B R Z - y— LPB-2 x7x d i MPB-18 3 x4 x .00 3.65 4.15
DULEECTROMCLNEOUIPUT WPS_ SIP-4 25,00 2550 | |tormm s 4 1 =i & ¢ | 2R AR 13 Fo2 _pxix 2 300 |Mee-103x4x3 300 365 4
UINE AMP WITH BUFFER STAGE SIP-5_ 21.00 21.50 | |ia/s & LR EEE i P
DUAL SUMMING AMPS __ SIP6_ 15.00 _15.00 - B TR T -,84 x8x .75 16.25 | |MPB-20 3x8x3 4.80 5.65 7.50
DUALHEADPHONEAMPS  SIP-7  20.00 20.50 Jeo 18 UL ki Lo e m¥VEE., ., |LPBS 7x7x2 11.50 1375] |MPB-214x6x3 4.70 5.30 4.45
ALC - LINE LEVEL SIP-8 25.00 2550 AL B mm e Fomas w0 | STYGS. M |LPBE 7x9x2 1375 1625| |MPB-22 4x10x .65_6.10 10.55
DUAL VCA SIP-8 2000 2050 | fmie & Gl 1 F WS 380l el erir o pmos | LPBT 7Tx11x 50 1850 | | MPB-23 4x12x3 _ 5.90 6.50 12.55
FOUR COMMON BUFFER AMPS _ SIP-10_19.00 19.50 :3‘.5 ;‘E o 1 . :‘ S § E % == =g .P:- ;x x 25.;2 ‘g.gg MPB-24 4x 1 A:JDMIC éasomug% 14.50
DUAL ELECTRONIC SWITCH ___SIP-11_21,00 21.60 | [S/00. 18 1o 1 <18 0@ ¢ Mg 785 D LPB-9 7x15x B X 040" ALUWTNGH AND MICRO EXTRUSION
VDEDDA-30UTAUTS —— SIP-1Z 3500 3550 | |k im uis | i s n wn @n| | LPE-10 10x 1722 30.75_36.50 | | *ADD/E FOF PERFORATED ALUMNOM OR,
B ey e nannl @SE-C st SR S oinoag oh) (Gl
jat: INEPAD ____ SIP-14 22.00 22.50 | jeo 800 IS ] 75 D= peg LPB- I X
AUTO FEEDBACK CONTROLLER SIP-15_30.00 30.50 | [ih Bmimis | &8 wa ¢ e reo I 3 LPB-13 5x7x 25 1575 | wRITE OR FAX FOR CATALOGS
PUNCTION GENERATOR - SNESQUARE WAVE__ S 30.00 30.50 Tk ISK/EMULO 1«30 1008 N Mi8e 4 e L] LPB-14 5x95x 25 18.00
AUDIO OSC/ METER DRVER _ SIP - TR ULO 1+ gm D Mg 13450 | &/ | P85 To2x 50 2325
VUL Vol S Ve BT R = = 1 » S i e LPE- .| I "
RUMBLE SCRATCHFILTER X S i T - LPB16 7x15x3 2550 30.25 CONSTRUCTOR'S HARDWARE,
MIC PRE-AMP / % WATT AMP 18.50 | {is taje Ot 10 0de B M2 — LPB-17 8x12x3 2500 29.50 AUDIO SIPs &
DC/DC CONVERTER 1850 | | e U1 A e s e z £ LPB-18 8x17.x3 27.50 32.50 AUDIO TRANSFORMERS
QUAL GAIN AMPS - SINGLE SUPPLY S 20.50 15 tsse Lt 1 o w: g = 54.50 P LPB-19 10x12x3 29.75 35.25
DUAL SUMMING ANPS - SNGLE SUPPLY_SIP. 2050 | [ L o M s oesine LPB-20 10x14x3 30.00 3550 Fax Orders
UMITER - FAST ATTACK) UOWRELEASE_ SIP-23 20.50 | |WemEARUT. [« W WPUT. L0 = D€ OUTRUT. 0= 0Py pr BRSSP [LPB21 10x17x3 31.50 37.50 Toll Free
%:Lou—wgggu_g%:% SIP! % LPB-22 12x17x3 35.75 4225 | U.S. & Canada (Mexico dial 95 first)
s ReGiron CrOUT SiPav 2000 2050 | We also stock over 75 smalf parts for audio construction! :::: x 1; x :;-% gggg 800-55162749 :
L= ; 5ot LPB-24_{7x17x3 45, ) A 1800-12-8491
o B o SESCOM has it all; with just one call! | 2w srmsor e
DER TODAY ORDERS (800) 634-3457 ® FAX (800) 551-2749
—|® SESCOM'"EC‘ ALL PRICES INCLUDE WORLDWIDE SHIPPINGI HOURS OFFICE (702) 565-3400 B FAX (702) 565-4828
= B A Ty O —  Monday thru Friday TECH LINE (702) 565-3993 M-Th 8 am to 4 pm (PST)
= I HENDERSON, NV \N\MUM VISA leara 8 am ‘it 4 pm (PST) SESCOM, INC. is not responsible for inadvertent typographical errors.
530.000 ;@)E“ e o o Prices and specifications are subject to change without notice.
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There’s No Easier Way to

TROUBLESHOOT AND REPAIR

Your Electronics!

It's easy, fost and rewarding to do it yourself with the Electronics Repair Manual!

TVs-YCRs:
Hi-Fi Stereo-
Amplifiers
Turntables-.
Speakers-
Shortwave-_
Radios
Camcorders
Tape Decks-..
CD Players-
Walkmans
AM & FM
Receivers
PC Systems-.. L) , ‘ ,,).J
Automobile u
Sound Systems-. |
PC Peripherals-.
Telephone
Systems: i
Fax Machines:.. J. : e g
Electronic Home~ ~ ~ ;" TR

s —~—l
ElectronicS

Repaiy

Hanug)

Electronics

Repalr Basics
. Electronic Rep ant

m
. |s and Test Equip ]
. I::ubleshooting and Maintenance

Appliances-.

-

-

Keep Your Skills Up-to-Date!

The Electronics Repair Manual will be a valuable reference for years
to come. Supplements, each containing 140 pac?es, add new repair
projects, valuable insights into new technologies, diagnostic and repair
techniques, 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. Canceranytlme.

Manual

semponent/

* 900-PAGE,
MODULAR FORMAT
MANUAL

® TROUBLE ANALYSIS
FLOWCHARTS

¢ SCHEMATIC DIAGRAMS

¢ HANDS-ON, DETAILED,
TROUBLESHOOTING
INSTRUCTIONS

* “HOW TO" PRIMER
FOR TEST EQUIPMENT
SUCH AS
OSCILLOSCOPES,
FREQUENCY
COUNTERS, AND
VIDEO ANALYZERS

® SAFETY PRECAUTION
CHECKLISTS

* COMPREHENSIVE
REPLACEMENT PARTS
LISTS

* PREVENTIVE
MAINTENANCE
TECHNIQUES

Repair

ctions

. Speclfic Repalr Instru
4 . Schematlc Diagrams
Manufacturer indices

* DIRECTORY OF
MANUFACTURERS

_30 Day Free Trial Order Form

ﬂ Yes, Please rush me my copy of Electronics Repair Manual for
only $59.95 ( | may take $10 off the price when | enclose my check
or credit card authorization with my order within the next 30 days.
Plus, | get free shipping and handling!) | understand that If | am not
satisfied | may retum the book within 30 days for a full 100% refund of
the purchase price.
(J My payment of $59.95 is enclosed ($49.95 when ordering with-
in the next 30 days.)

I
J ysa, O J Check enclosed.
[ Optional express delivery (available in U.S. only). Enclose an addi-
tional $10.00 and we'll guarantee delivery within 5 business days from
receipt of your order (prepaid orders only).

D00 0000 0000 0OOa

Zredit card no.

oo L)
Expiration Date Daytime phone no.
Signature v

- Bill me fater for $59.95 plus $6.50 shipping and handling, subject to
credit approval. Signature and phone number required to process your
order. P.O. Box addresses must be prepaid.

Mr/Mrs.Ms.

—ompany

Adress

ity Zip

Shipping and handiing to Canada, $10 {U.S. currency); Oversaas, $15 (foreign orders must be prepaid);
5T residents add 6% sales tax. Supplements will be sent 4-5 times a year on a fully-guaranteed, 30-day
frial basis. They may be cancefled at any time.

32074

MAIL TO: WEKA Pubiishing, Inc.
1077 Bridgeport Avenue, Shelton, Connecticut 06484

1-800-222-WEKA  FAX: 1-203-344-3663 Rl

State

MON SOIUONIO8|T ‘9661 Yosep
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Miniature Transmitters and Receivers

Visitect IncC. ro.sox s Fremont, CA. 94539 (510) 651-1425 Fax (510) 651-8454

/
RF300T

RF60

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

<]

RF300R Receiver, Fully Assembled
RF300RK Receiver, Complete Parts Kit
RF300PA Pre-Amplifier. Doubles Range

Small, Economical, Single Channel Transmitter and Receiver Set
Set Code, 60’ Range, 1-7/8x2-3/8"x7/16” (T), 27x2-3/4°x9/16” (R)
Receiver Input: 5 vdc Output: Gated TTL Momentary Line

150’ Range Transmitter
RF300XT 300’ Range Transmitter

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 vde Output: Gated CMOS Momentary and Latching Lines

Transmitter and Receiver Set

Add $ 4 shipping for first item + §$ 1 for each additional item. Ca. residents add 8.25% tax
Visa, Mastercard, Moncy Orders Personal Checks and Cash C.O.D.s

10
15.95
19.95

Qty 1 5
2495 19.95

29.95 24.95

Qty 1 -] 10

2495 20.95 16.95
19.95 15.95 12.95
14.95 11.95 9.95

10
14.95

Qty 1 5
24.95 19.95

A
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Model 10 $63 Model 73 98
Model 12 85 Model 77 159
Modael 23 159 Mode! 79 175
Model 29 175 Model 83 239
Model 70 79 Model 87 299
Other FLUKE Test Instruments
Model 30 Clamp-on ACV, A, ohms $98

Model 33 Clamp-on irue RMS A pk, freq. 242
Model 40 AC power, harmonic anatyzer 1,080
Model 51 Dig. thermocouple thermometer 134
Model 610 LAN CableMapper 356
Can for pricing on other models and accessories

TEKTRONIX Oscilloscoaes

L] |

aEE—
Model THS720 Model TDS320
Model THS720 100Mhz,500 MS/s, 2ch.SCALL
Modsl THS710 60MHz, 250 MS/s, 2 ch. CALL
Model TDS320 100MHz,500 MS/s, 2 ch.CALL
- .
| SPECIALS! SPECIALS! SPECIALS!
Super discounts on overstocks, siow movers
and a couple ot discontinued items. ALL NEW!

l Mtgr /Model

| Fruke 11
Fluke 25
Fluke 51
Fluke 8010A Digital Multimeter 399.00
Fluke 80208 Digital Muitimeter 304.00 207 |
Fluke 8062A Digitat Multimeter 389.00 289 |
Fluke 93 Scopemeter 1,395.00 995

| Fluke 95 Scopemeter 1,795.001,249

Description List Sale
Digital Muttimeter $79.95 $62
Digital Muttimeter 23500 161
Dig. Thermometer 149.00 111
253 |

Model 9100P 100MHz, dual trace, 2mV/div.
10nSvdiv., auto-focus, 10.5kV $949

Model 3020A 20MHz, dual trace, , 1mV/div.,
auto-focus, sync. sprtr., 1.9kV $379
HAMEG Spectrum Anatyzers

B

Model HM5006
Model HM5006 0.1-500MHz, -100 to +13dBm.
Scanwidth from 50kHz to 50MHz per division.
Digital display of center and marker frequencies.
Tracking generator from -50 to +1dBm. $1,595

Model HM5005 identical to HM5006 except no
tracking generator. $1,195

|
Model HM5011, 0.15-1050MHz. -100 to +13 |
dbm. scanwidths from 100kHz to 100MHz / div.
Digital display of center & marker frequencies.
Tracking generator from -50 to +1dBm  $2,495 I

Model HM5010 identical to HM5011 except no
tracking generator. $1,795 \

HAMEG Oscilloscopes
Model HM303-4 30 Mhz dual chan., 1mV/div.,
sync sep., calibrator, component tester.  $568 |

Model HM1004 100 MHz dual chan., 1mV/div.,
trig. after deiay, auto-set, 0.5s to Sns/div., comp.
tester, Opt. RS232 & screen R/O avbl. $1,215

Model HM1007 Analog / digital. 100Mhz anaiog. |
40Ms/s digitat, dual chan., 4x2048x8 trace mem.
Opt. PC & printer interfaces avol. $1,885 |

Hp= ] p
800-554-8305
Technical 770-772-9811 Fax 770-772-9780
Shipping 4%, VISA/Mastercard

GOLDSTAR Oscilloscopes ‘ !

PCB Artwork

[FLBorrds]  pade Easy!

PRINTED CIRCUIT DESIGN SOFTWARE
for

Lazout-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)

0 AutoCADu - DXF output

O Parts Library-Silk Layer-includes AllOuput Drivers
O Great for All Circuit Design Projects!

Download Demos from BBS (205)933-2954

PCBoards Layout Only €EED
Windows « Layout starts at

Call or Write for Full Product Line, Prices & Demo Packages

(800)473-7227
Fax (205)933-2954
Phone (205)933-1122

PCBoards
2110 14th Ave. South
Birmingham, AL 35205

www americanradiohistorvy com
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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
4 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 & crystal for stereo separa-
tion. 9v battery operation. SIZE: 15" x2.5"x 3"

KT $29.95 / Cabinet $8.95

FMST-100

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,

4 across the room. Add
il a parabolic reflector

i and hear blocks away.
The BIG EAR can be hidden about any-
where. Makes an ultra sensitive inter-
com. Can be used as a 1.5W AMP. We
supply a mini-electret mike in the kit.
P(;wer requirement 6 to12v DC SIZE:1.75"
x1"

AA-1 xi7$10.95 BUILT $29.95

The 10GHz
Transmitter
is back...

The
‘ZAPPER I’

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 “ZAPPER II"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.

BUILT$49 g KIT$3995

STROBE
LIGHT

Do you need an
attention getter,
warning light,or
flashing light for

: M model airplanes?
Then thls klt 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 fruly an indestructible

flash light.

+ Comes in red or yellow 4 This light
light. is 80

+ Bulb will not small you
burn out. can f°‘,’?{

+Usesa s mf] :
year sheif quarter,
life lithium
battery. SHOWN

+ Case ACTUAL
made of SIZE
tough
ABS.

MLR (red light)
MLY (yellow light) CHOICE $9.95

hear conversations

WIRELESS FM
MICROPHONE
Small but mighty this lit-
tle jewel will out perform
most unils many times
its price. it really
stomps out a signal.
The WM-1 kit is a butfered wireless mike that
operates from 80MHz to 120MHz FM, the fre-
quency of any broadcast FM radio. Includes a
mini-electret mike. 6to 12v DC. SIZE: 1.25" x 1*

WM-1 KIT $14.95

TV NOTCH 5 FILTERS

FOR CHANNELS
2thru22 Our TV filters
eliminate unwanted TV

ONLY

channels or interference that
alters both sound and video with a
beep beep beep. Works on cable
channels 2 thru 22) only.

NOTE: All TV Filter Kits are sold for educational purposes only. You must obtaln permission
from your Jocal cable company before using these filters on your cable system.

DF-222 kit $14.95

4.0mW
Laser Diode

Great for making a
gun'sight, use as a
transit, makes a
super experi-

LDM-5 New Low Price $59.95

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

VOICE
ACTIVATED
SWITCH

@ This VOX circuit can

lists & P.C. board layouts for many of
the Rainbow Kits. Use your own parts to
construct our Kkits.

KIT BOOK

$1 4.95 $9.95 with the purchase
of any kit.

This Manual contains schematics, parts |/

il 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" x1.3"

VOX-1 KT $6.95

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
Sv in 1/4v steps. Great for boats,
motor homes, model plan@s or race
car ni-cads. All parts and instructions
are included. SIZE: 1.3" x 2.7".

VM-1 KIT $7.95

Please add sufficient postage First Ib $5.00 Canada $7.00
Additional LB. Add $1.00 US FUNDS ONLY
We will accept telephone orders for Visa or Mastercard

“ To Order Call |*& &ws
MasterCard VISA
> 317-291-7262

(ELECTRONIC RAINBOW )

6254 LaPas Trail * Indianapolis, IN 46268
FAX 317-291-7269 5K

WIDE BAND

fg ‘ % PREAMP

; : [_ 1| The ideal preamp
;--_.: Pt o 1 for scanners, hand
- 8

§ 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
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VOICE CHANGERS!
ELECTRONIC KITS AND MORE!

@ Powerhul 2 stage audio amplifier
@ Tunes 88-108 MHz.
@ Upto 1 mile range.
® Requires 9V battery. (Not ind.)
® Sensitive, up sounds at

the level of a whisper.
SUPER-MINIATURE FM TRANSMITTER
Super smali FM transmitter. Use with any FM broad-
cast receiver. Easy Yo assembie, all chip (SMT) parts
are pre-assembiad to the drcuit board.

XST500 £-Z Kit

© Dial your phone from any-

where and listen to the

sounds inside your home.
® Two digtt Touch Tone code

for secure operation.
TELEPHONE SNOOP
The latest in home or office securty. Cail home from any-
where, enter a two diglt security code, and hear the sounds
in your home . Automatically tums on without ringing the
phone, verifies code, then activates for one and a half minutes.

XPS-CASE KIT ...

XPS1000 CKIT . {
o Digital voice changln?: male to

female, female to male, adult

to child, child to adult.
® Anonymity on any call.

@ Button for normal operation.
® 16 lovels of voice masking.

VOICE CHANGING TELEPHONE
STOP THOSE ANNOYING TELEPHONE CALLS!
Sound older ang tougher when you want to. Not a
kit. Fully assembied. Single phone operation only.

TRANSITION 2000 $89.95

. $44.95

Serving the public since 1981
EIFCTRONICS, INC.
AZ 85282

1270 E Broadway Rd. # 113, Tempe

1@ Up 10 1 mile range.

@ Sensitive audio amplifier, picks up

sounds at the level of a whisper.
@ Tunes 88-108 MHz. N
@ p to 1/2 mile range. .

@ Minlature 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 assembie, uses pre-assembied crcuit board.
XV\_IB10(_)0 E-Z KIT $46.95

@ Transmits a continuous beeping tone.
® Adjustable from 88 to 108 MHz.

A
..:zf

TRACKING TRANSMITTER
Only 0.7 by 2.4 inches, the XTR100 operates at voltages of 3
10 18 Volts and is ideal for use in locating lost model rockets,
bicycles, automobiles, games of hide and seek, and contests.

XTR100 C Kit

® Works with any FM
broadcast recaiver.

gital voice chang
female, female to male,
adult to chlld, child to adult.
® Use with any modular phone.
® 16 ievels of voice masking. 2
® Connects between handsetand phone.

VOICE CHANGING ACCESSORY
STOP THOSE ANNOYING TELEPHONE CALLS!
Sound older and tougher when you want 0. Not a kit.
Fully assembled. Use with single or muiti-iing phones.

TRANSITION 2001 .. ... $59.95

FAX

CIRCLE 281 ON FREE

WE ACCEPT VISA, MC, MO, COD
SHIPPING & HANDLING EXTRA

m

BUY WITH CONFIDENCE FROM XANDI

* 30-DAY REFUND POLICY
« TECH SUPPORT NUMBER (602-894-0992)

@ Up to 1/2 mile range.
@ Miniature photo battery mounts
right on circuit board.
® Transmits at 143 MHz.

® Amazing audio sensitivity, picks up
sounds at the levet of a whisper.

CRYSTAL CONTROLLED FM TRANSMITTER

Induding the battery, this is the Worids smaliest crystal con-
trolled FM transmitter. Transmits to any scanner type re-
ceiver. Easy 1o assemble, uses pre-assembled circuit board.

XTL1000 E-Z KIT $69.95

@ Covers 1 10 2,000 MHz.
@ Compact hand held unit.

® Uses sensitive microwave
transistor amplitier.

®Inciudes miniature loud speaker
for 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 10 a high
pitched squeal as the signal strength Increases.

XBD200 C Kit $39.95

@ Uninterrupted coverage of
800 to 950 MHz.

4 ® Works with any scanner that

can receive 400 to 550 MHz.

800-950 MHz SCANNER CONVERTER KIT|

If your scanner can receive 400-550 MHz, just add
the XLC900 for
arage. It converts all 800-950 MHz signais down to
400-550 MHz so your scanner can receive them!
Add our custom case kit for that "Protessional” look.

TOLL FREE ORDER LINE:

800-950 MHz cov- | FM

® Smallest Phone transmitter anywherel
@ Tunes 88-108 MHz.
® Up to 1/4 mile range.
® Attach 10 phone line
anywhere in house.
@ No batterie required
powered by phone iine.

SUPER-MINIATURE PHONE TRANSMITTER
Worlds smallest FM phone transmitter, Use with any
FM broadcast receiver. Easy to assemble, ail chip com-
panents are pre-assembied 1o the drcuit board.

XSP250 E-Z Kit . $28.95
® Use with any FM broadcast receiver.

® Hear every sound in an
entire house!

® Up to 1 mile range.

®Powerful 2 stage

audio amplifier.

MINIATURE FM TRANSMITTER
The XFM100 has a super senslitive microphone and is
capable of picking up sounds at the level of a whisper
and transmitting them to any FM broadcast recelver.
XFM100 C Kit ........... . $21.95
® Transmit high quality stereo to
any FM stereo receiver.
® Built-n output level monitor for
quick and easy tuning.
® |deal for use with
personal CD player.
TRANSMITTER
Transmit full-bodied Hi Fi stereo to any FM sterec re-
ceiver. Separate left and right Inputs and galn controls,
Includes an output booster stage for greater range.

XFS-CASE KIT $13.95

XLC300 C KIT

1-800-336- 7389
LINE:

ASK FOR FREE CATAG OF OUR PRODUCTS

INFORMATION CARD

XFS108 C KIT

SEND MAIL XAND/! ELECTRONICS
IR 78 &3 Y2 I: 38 ORDERS TO: BOX 25647

TEMPE, AZ 85285-5647

| &4 ®

TEMPERATURE * PRESSURE * LIGHT LEVELS » HUMIDITY

SWITCH POSITIONS * THERMOSTATS « LIQUID LEVELS

MODEL 45........$189

MODEL30.........879

« PLUGS INTO PC BUS
* 24 LINES DIGITAL /0
o8 CHANMEL-
s8rA/o/iR
« 12 BIT COUNTER
+UP TO 34K sm'm:

WERd» R

RELAYS * LIGHTS - MOTORS

* RS-232 INTERFACE
* ¥ DIGITAL 1/0

[ | » 8 ANALOG INPUTS
/| +2 ANALOG OUTPUTS
<2 COUNTERS-24 81T

ceenae. 5279

12 BIT 100 KHZ A/D
* 4 ANALOS DUTPUTS
3 IMER COUNTERS
* 24 DI6MALY/O

§ MODEL 150-02 .... 5179

« R5-232 INTERFACE
+ TRMS, 20 AMPS

* 12 8T A/D
* OPTO-ISOLATED
*» COMPLETE DMM

MODEL40.........%99

* RS- 232 INTERFACE

* 28 LINES DIGITAL 1/O
* & ANALOG INPUTS

« PWM OUTPUT

i e e 2]
oy

ATTDKE S0
-2 vy

ceee....$239

* R$-232 INYERFACE
> 18 BITA/D

5.5 DIGIT

* UP 10 60 SMP/SEC

Prairie Digital, Inc.

INE 608-643-8599 »

ENTH STREET - PRAIRIE DU SAC, WISCONSIN 53578

FAX 608-643-6754

CIRCLE 324 ON FREE INFORMATION CARD

(I A QUALITY SATELLITE
SCPC AUDIO RECEIVER

AT AN AFFORDABLE PRICE

® g  @sl

.
s vovume

UNIVERSA AL

UNIVERSAL SCPC-100 AUDIO RECEIVER

SERVICES ON SCPC RADIO

SCPC AUDIO RECEIVER

S

Tung e rowen

Tl wiw Eary

ALL SPORTS - NEWS NETWORKS - AP - UPI - RADIO NETS - HOMETOWN SPORTS
- TALK SHOWS - MUSIC (CLASSICAL, JAZZ, ROCK) - MAJOR RADIO STATIONS -

FINANCIAL NEWS - NEW, QUICK LOCATOR
430 CHANNELS AND GROWING!

FEATURES OF THE SCPC-100

CHANNEL GUIDE FURNISHED - OVER

MICROPROCESSOR TUNING, EASY TO TUNE - 50 CHANNEL MEMORY RECALL -
WORKS WITH 950-1450 SYSTEMS - 3-MINUTE HOOKUP - 1/2° DISPLAY - C AND
Ku BAND SCPC - DOES NOT DISABLE VIDEQ IN USE - USE WITH HI-FI SYSTEM -
RECEIVES ALL SCPC CHANNELS - SIMPLE TO USE - TUNE ALL *HIDDEN" CHANNELS.

RETAIL PRICE $399 + s&H

UNIVERSAL ELECTRONICS, INC.

4555 GROVES RD., SUITE 12, COLUMBUS, OH 43232
(614) 866-4605 FAX (614) 866-1201

wWWW americanradiohistorv com
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OSCILLOSCOPES & ACCESSORIES

TEK 5B10N 2 MHz Time Base, for 5100 series .......... $100.00
TEK 7603 100 MHz 3-slot frame .. .. $250.00
TEK 7A13 100 MHz Ditferential Comparator ... $350.00
TEK 7A22 Ditterential Amplifier ..... $350.00
TEK 7853A 100 MHz Dual Time Base ................. .. $175.00

TEK SC502 15 MHz Dual Trace O'scope, TM500
TEK 7804 500 MHz 4-slot frame .

TEK 7904 . System w/7A24,7A26,7B80. 7385
TEK 7A24 400 MHz Dual Trace Amplifier ... -
TEK 7A26 200 MHz Dual Trace Amplifier ................ .
TEK 7A29 1 GHz Single Channel Amplifier ... $550.00

TEK 7815 1 GHz Delaying Time Base $600.00
TEK 7B60 400 MHz Delayed Time Base v $175.00
TEK 7B85 400 MHz Delta Delaying Time Base .. $200.00
TEK 7B87 400 MHz Time Base,pretrigger clk ...... $250.00
TEK 7514 1 GHz Dual Channel Sampling Unit .......... $700.00
TEK P6201 900 MHz 1x/10x/100x FET Probe $500.00

WAVEFORM GENERATORS

HP 3310A 5 MHz Function Generator $325.00
TEK DD501 Digital Detay Generator . $375.00
TEK FG502 11 MHz Function Generato $325.00
HP 214B 10 MHz Puise Gen., 50V / 50 ohms $1,950.00
HP 8007B 100 MHz Pulse Generator ......... $650.00
HP 80138 50 MHz Dual Output Pulse Gen. . $700.00
HP B8080A t GHz Dual Channel Pulse Gen. . $1,400.00
HP 8082A 250 MHz Pulse Generalor ............. $1,400.00
TEK PG502 250 MHz Pulse Generator, Tre1nS ... $700.00

HP B165A Prog. Signal Source,t mHz-50 MHz .......
TEK AWG5105 Arbitrary Waveform Generator .......

VOLTAGE & CURRENT

HOLT 11 AC Thermal Converter Set
SOLARTRON 7150 5-1/2/ 6-1/2 digit DMM, GPIB .
VALHALLA 2575A AC/DC Active Current Shunt ... $1,000.00

HP 6177C DC Current Source, 10 50V,500mA ... $600.00
HP 8181C DC Currenl Source, 100V, 250 mA $675.00
HP 6186C DC Current Source, to 300V, 100mA $750.00
KEITHLEY 225 Current Source, 1 nA-99.9 mA . $450.00

IMPEDANCE & COMPONENT TEST

BOONTON 62AD 1 MHz ind. Meler, 2-2000 uH .
HP 4342A Q-Meter, 70 kHz-22 MHz, Q=5-1000 ...
MEGURO MQ-171 VHF Q Meter, 20-230 MHz ..
E.S.1. RS925 9-Decade Resistance Standard
E.S.I. SR1010 Resislance Transfer Standards

. $2,750.00

FLUKE 5450A Programmable

Resistance Standard
GR 1409 Standard Mica Capacitors, 0.05% .. $150.00
GR 1432-N 5-Decade Resistor, 0.1 OHM-11K $275.00
GR 1432-U 4-Decade Resistor,0.01-111.10bm ......... $175.00
GR 1433-X 6-Decade Resistor, 0.1 OHM-111K ......... $550.00
TEK 576 Curve Tracer, to 220W ... $2,350.00

$2,250.00
.. $500.00
$2,000.00

TEK 57701/177 Storage Curve Tracer
TEK 7CT 1N Curve Tracer, t0 0.5W ...
TEK 1503-0pt.04 T:-D.R., 0-50,000 feet, chart rec

POWER SUPPLIES

$500.00

GLASSMAN PS/EG-05R-06 5 kV ..............
Power Supply, 10 6mA
HP 6002A-0pt.01 50V/10A
Power Supply. to 200 W
HP 6023A Autoranging, Supply, 20V/30A/240W .
HP 6114A Precision Power Supply, 40V 1A ..
HP 626 1B-027 20V al'50A CV/CC Power Sup,
HP 6264B 20V at 20A CV/CC Power Supply
HP 6266B 40V al 5A CV/CC Power Supply .....
HP 6267B 40V at 10A CV/CC Power Supply .
HP 6293A 100V at 750mA CV/CC Power Supply ...... $250.00
HP 8438B 60V al 5A CV/CC Power Supply

SORENSON DCR 300-8A 300 V at

8 A CV/CC Power Supply
HP 6255A 40V 1.5A Dual Outpul Supply $500.00
TEK PS503A Dual Power Supply $250.00

Phone: 1-303-438-9662
Fax : 1-303-438-9685

HP 59501A HP1B Power Supply Programmer $175.00
HP 6827A Bipolar Supply/Amp. 100 V 500 mA _......... $800.00

TIME & FREQUENCY

HP 5315A 100 MHZ/100 nS Universal Counter ......... $550.00
HP 5316A 100 MHZ/100 nS Univ. Count, HPIB ..._...... $750.00
HP 5318A-003 100 MHZ/100 nS Univ., 1.3 GHz ch ... $950.00
HP 53708-001 Time Interval Counter, to 20 pS ....... $2,250.00

HP E1420A-10,30 vXI Counter, ......... $600.00
200 MHz & 2.5 GHz

TEK 7D15 225 MHz Universat Counter/Timer ............. $275.00

TEK DC5009 Programmabile 135 MHz Count/Timer ... $750.00

TEK DC503A 125 MHz Universal Counter/Timer . $500.00

TEK DC509 135 MHz High Resolution Counter $700.00

FLUKE 7220A-111 1.3GHz ... .. $650.00
Communications Counter

HP 5340A 18 GHz Frequency Counter . $1,400.00

HP 5340A-01,11 18 GHz Counter, OCXO, HPIB . $1,900.00

HP 5342A-1,4524GHz ... $3,900.00
Countar, OCXO. DAC; HPIB

SYSTRON 6054B-05,2626.5 GHZ ......c...coo....
Freq. Counter, GPIB

AUDIO & BASEBAND

.. $2,400.00

HP 3580A-002 Spectrum Analyzaf, 5 Hz-50 kHZ ..... $1,850.00

HP 3586C Selective Level Maler ... $1,750.00

TEK 715-025/7603 20 Hz-5 MHz .. .. $2,250.00
Spectrum An.,w/trame

HP 334A Distortion Analyzer, 60 dB THD ... $550.00

HP 3394 Distortion Anatyzer, 95 dBTHD .............. $2,400.00

TEK DA4084 Distortion Analyzer, 0.0025% THD ..... $1,500.00

FLUKE 8920A TRMS Voltmater, 10 Hz-20 MHz ......... $700.00

HP 3400A RMS Volimaler, 10 HZ-10 MHz ................. $250.00

HP 400FL AC Volimeter $200.00

HP 209A Sine/Square Osc., 4 Hz-2 MHz $225.00

HP 42044 Synthesizer, 10 Hz-1 MHZ .......... .. $350.00

ROCKLAND 5100 Synth. $400.00
1 mHz-1.999999999 MHz

TEK SG502 Sine/Square Osc., 5 Hz-500 kHz ........... $350.00

HP 3575A-002 Phase-Gain Meter, 1 Hz-13 MHz ....... $900.00

KROHN-HITE 3202 Oual HP/LP Filter. $600.00
20 Hz-2 MHz

KROHN-HITE 3342 Dual Filter, .$1,100.00
0.001 Hz-99.9 kHz

P.A.R. 189 Fitter/Amplitier, 0.1 Hz-110 kHz ... $400.00

ROCKLAND 752A-0pt.02 Dual .......... $1,100.00
Low Pass Fiiter, 115 dB/oct

TEK AM502 Differential Amplifier ... $575.00

RF & MICROWAVE

HP 11970A WR28 Harmonic Mixer, 26.5.40 GHz .... $1,100.00

HP 5371A Modulation Domain Analyzer .......... $5,900.00

HP 8406A Comb Gen..1/10/100 MHz increment........ $450.00

HP B444A-0pl059 . .. $1,500.00
Tracking Generator, 0.5- 1500 MHz

HP 8552B IF Section .. $750.00

HP 8553B RF Section, 1 kHz 110 MHz $500.00

HP 8554B RF Section. 0.1-1250 MHz . R $800.00

HP 8555A RF Section, 0.01-18 GHz ... ... $950.00

HP 8555A System, with 85528 & 1417 $2,375.00

TEK TR503 Tracking Generator, 0.1-1800 MHz $1,750.00

HP 116658 Modulator, 0.15-18.0GHz ... $375.00

HP 84054 Vactor Voitmeter, 1-1000 MHz . $700.00

HP 85021A Directional Bridge, 0.01-18 GHz ........... $1,200.00

NARDA 7000A Microwave ... $1,950.00
Multimeter, 0.1.18 GHz

BOONTON 1020 Synth. ...$1,850.00
Sig. Gen., 0.15.540 MHz

BOONTON 102C Signal Generator, .. $850.00
Sig. Gen., 0.15-540 MHz

FLUKE 6060A/AN Synlhesizer, .. $2,000.00
10 kHz-520 MHz

FLUKE 60608-488 Signal Gen., ... $3,750.00
10 kHz-1050 MHz

GIGATRONICS 875/86 Levslied $8,000.00
Multiptier, Ka & V band

HP 85100V Freq. Multiplier, 50-75 GHz out ... $4,250.00

Quality » Service ¢ Selection
530 Compton St., Unit #C

Broomfield, CO 80020

HP 8654A Signal Gen., 10-520 MHz $625.00

HP 8660C Synthesizer, with 86603A &866338 $4,500.00

WILTRON 6742A-0pt.01 Synth. .......coooee $9,000.00
Sig/Swp. Gen., 18-40 GHz

HP 8620C Sweep Oscillator Frame .......... $550.00

HP 8620C-0pt011 Sweep Oscillator Frame, HPIB ... $675.00
HP 86222B-0pt.2 RF Plug-in, 10-2400 MHz, atten. . $1,950.00
HP 86230B RF Plug-in, 2.0-18.6 GHz, +10dBm ...
WAVETEK 1067 Sweep Gen.. ..............
1-400 MHz, 75 Ohms
WAVETEK 962 Sweep Generator, 1-4 GHz .............
BOONTON 42B/4148B ...
Power Meter, 1 MHz-12.4 GHz
BOONTON 42B/41.4E Power Meter, .
1 MH2-18 GHz
BOONTON 42B/42-5/3 Power Meter,
1 MHz-8 GHz
HP 432A/478A Power Meter, 0.01- 10 GHz
HP 435A/8481A Power Meter, .........
10 MHz-18 GHz,100mwW
HP 435A/8482A Power Meter,
0.1.4200 MHz, 100mwW

HP 435A/8482H Power Metar, ... $1,150.00
0.1.4200 MHz, 3W

HP 435A/8484A Power Meter, ............ .. $1,000.00
10 MHz-18 GHz, 10uwW

HP K486A WR42 Thermistor Meunt, 18-28.5 G . $400.00

HP QB8486A WR22 Power Sensor, 33.0-50.0 GHz .. $1,500.00
HP R486A WR28 Thermistor Mount, 28.5-40G ......... $400.00

WAVETEK 10344 Portable .. $375.00
Power Meter,0.001-18GHz

AILTECH 7618E Noise Source, $500.00
15dB, 0.01-18 GHz

BOONTON 82AD Modulation Mster, .....$1,000.00
10-1300 MHz

HP 8447A-001 Dual Amplifier, 0.1-400 MHZ .. $500.00

M.5.C. MC5112 Noise Source, 25.5 dB, 1-12 GHz ..... $325.00

CoA & WAVEG

BIRD 8325-30 30 dB Alten., 500 W, DC-500 MHz ...... $325.00

HP 116910 Oir. Coupler, 22 dB, 2-18 GHz $500.00

HP 116920 Dual Dir. Coupler,22 dB,2-18 GHz ......... $900.00

HP 333300 Detector, 10 MHz-33 GHz, APC3.5 $275.00

HP 764D Dual Dir. Coupler, 215450 MHZ .......... ... $150.00

HP 7780-0pt.011 Dual Dir. Coupler,20 dB,0.1-2GHz .. $400.00

HP 7790 Dir. Coupler,20 dB, 1.7-12.4 GHz ... $375.00

HP B472A Crystal Detector, 10 MHz-18 GH .. $150.00

HP R532A Frequancy Meter, 26.5-40.0 GHz .. $500.00

KRYTAR 202020016 Directional Detector, 2-20 GHz $200.00

NARDA 26298 20 dB Atten., 150 W, DC-1 GHz
NARDA 3000-SERIES Direclionat Couplers......
DA 3090-SERIES
Precision Hi Directivity Coupler
NARDA 4000-SERIES SMA Mini ..
Directional Couplers

NARDA 4203-6 Dir. Coupler, 8 dB, 2-18 GHz,SMA ... $225.00

NARDA 5070-SERIES Precision .. . ... $300.00
Retlectomsler Couplers

NUCLEONICS AM—432 Spiral Antenna, $95.00
2.18 GHz "NEW"

SPACEK LABS DQ-1 WR22 $550.00
Flat Broadband Detector

WEINSCHEL 3200-1 Prog. Atien., -........... .. $200.00
20-127 dB, DC-2 GH

WILTRON 97SF50-1 Directional Bridge, ..................$1,500.00

0.01-18 GHz

HP 28687A LAN Wire Test Instrument
HP 3551A Transmission Tesl Se! ..........
HP 4935A Transmission Tesl Set ...

HP 59401A HPIB Bus Analyzer .....
TEK 1411R-0pt.04 PAL Tesl Signal Genemlcr
TEK 144 NTSC Test Signat Generator ............... x
TEK 147A NTSC Test Signal Generatof .................. $950.00

TEK 1485R Waveform Monitor, NTSC & PAL ... $1,850.00
TEK 521A PAL Vactorscope $1,500.00
HP 59307A HPIB VHF Switch .............. . $200.00
P.A.R. 5206 Lock-in Amplitier, 2 Hz-200 kHz .. $3,000.00

*VISA ¢« MASTERCARD ¢ OPEN ACCOUNT ¢ 90 DAY WARRANTY ¢ 10 DAY INSPECTION ¢
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' MC68HC705PJ1A MICROCONTROLLER PROGRAMMER - $179.00
EDUCATIONAL STARTER KIT - $335.00

MODEL PJ1IA PROGRAMMER

E:IJ MODEL PJ1A PROGRAMMER
| USER’S MANUAL AND
DISTRIBUTION DISKETTE

| 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 dlagrams and an erasable J1A chip for $335.00.

The Engineers TEL: (802) 525-3458 FAX: (802) 525-3451
TE Cly Collaborative, Inc.  Route 3, Box 8C, Barton, VT 05822

CIRCLE 274 ON FREE INFORMATION CARD

LIMITED g
FIRST - R

TIME
OFFER!!

KIT# PROGRAMS THE FOLLOWING PHONES PRICE All Kits come

COMPLETE with
MOTOROLA ONLY wl/elite & 951C !!! $1995 cables... SIMPLE

Above PLUS NEC P100-200-300-400-600-700 $2195 detailed assembly

All of above PLUS SONY $2395 lnlstructlgs
All of above PLUS GE (old & new mode) $2595 Pujji‘e%a;f
All of above PLUS AUDIOVOX (does new 800!)  $2795 inctructions on

All of above PLUS MITSUBISHI/DiamondTel $2995 how to operate.
All kits are sold for EDUCATIONAL PURPOSES ONLY!

CALL US TODAY AT 7 7 0.97 3.8 47 4 or e-mail ctg@mindspring.com

Electronics Now, March 1996
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QUALITY PARTS » DISCOUNT PRICES  FAST SERVICE

INTERNET USERS!

Visit Our Web Site..
http://www.allcorp.com/allcor
GREAT DEAL! VHS VIDEO
HEAD CLEANER

"> To keep your VCR in
7 optimum condition,
" | use cleaning system

RECHARGEABLE GEL CELL

COMMUNICATION

12 VOLTS 3 A/H

Maintenance free,recharge-
able gel cell battery. An
excellent back-up power
source for alarms, communi-
cations equipment, lighting

HEADSET w/ ANTENNA

Headband with electret microphone,

i dynamic €arphone and antenna. Mouth-
plece position and headband are adjust-
able. Cable is 3' long with 6 wire termina-

tion. These are new units

: removed from walkie-talkie aor: Co:sri)tLi](t)irs. Sir;:izstzgk'{; 2 every 20-30 hours of
V4 radios. They have been in hy P dfo ;’:} e f 4 Z operation. Prevents
{ ﬁ storage for a long time, CAT# S12-3 :: argg g ; . 6% “px ) = # VL:F [ build-up of lubricants,
‘é ¢/ @and the foam microphone ime. . : : g 22 oxides and dirt on
\\ windscreens are deteriorat- $1 5 each I case of 10 - $120.00 I l A" videofaudio heads, cap-

ing. This may detract from stan and pinch roller. Easy

the appearance of ! L’ to use - add 5 drops of cleaning
the units, but they T"-T/SWIVEL \ solution to cartridge, load and play as

are unused and MOUNT'NG BRACKET you would any video cassette. Due to a spe-

cial purchase, we are offering an unusually low

funcuonal
CAT# 5 . "
PHN-8 L1O for $45. OOI each >~ Ideal for video cameras, small RifSFLoalR el
. speakers, video monitors and CAT# VHS-500 12 for $2.75 each
ULTRASONIC " other equipment, these aluminum 00 48 for $2.50 each
_Q brackets feature locking multi-posi- $ feach 96 for $2.25 each

TRANSDUCER SET

tion ratchet joints and a 360

degree swivel ratchet base to
Murata-Erie # MA4OA3R & MA40A3S N . LARGE 9 FOOT DUAL
40 Khz transmitter and receiver, ® h : "
- el A sibilities. Originally designed QUADE_ f

matched pair. Band width: 4K hz.+. for mounting cellular phones on AVAILABZ=" AU DIO CABLE
Ideal tor remote control systems, burglar automobile consoles, these
alarms, flow rate detectors, etc. :

N ' brackets could be used for ham
0.64" diameter X 0.47" high. 50 s

per pair and CB applications as well.

CAT# UST-40 The base plate is 3.55" X - ) )
'? = 197" The end plate is 2.08" 9' shielded dual audio cable with color coded
MINI 12 VDC SOLENO'D ) 41) X 1.77” and has an assort- (red anc yellow) RCA style pin
12vde. 54.0hm miniature | ment of pre-drilled holes for plugs either end. Black cable. $ QT(,?},
solenoid. Coil mounted on = v various applications. Arms CAT# DCB-108
U bracket. Bracket size: ﬂ? arei 1" X 0.20" die-cast aluminum. 10 for $850 * 100 for $7500
l‘_z):g ):%galo,:‘gm ) ? 10" reach fully extended. Flat black. 1000 for $500.00

CAT # SMB-1 $ 00

plunger extends EF; 1 “eac
pungerextends X" $ [Gaen [10 for $65.00] 5 12 Vdc GEAR MOTOR
of coil. Spring return. 10 for $10.00 Denso Brand
Can be used for both - C-30 AUDIO CASSETTE 40 RPM @
push and pull action. CAT # SOL-23 12.6 Vde @

;

Specal Pricing Srshienonh e |
o ad). i e
2 CONDUCTOR LINE CORDS side) audio cassettes. angle drive
' Excellent for demos or gearhead motor
- 6 ‘18/2 WHlTE instruction tapes. originally designed for ¥ .
SPT-2 insulation. Polarized 2 prong plug. Manufactured without record- -prevent knockout automotive applications
= 5 = m; rﬁ“‘“ tabs, so the indentations must be taped over where lots of torque is ‘b
- before use. 00 required. 6.68" long X 3.5” X 1.62" thick. Three
CAT # LCAC-18 CAT # C-30 3 for $1 = mounting holes on
3 for $1 &Y 1.9" and 2.6" centers. 17
| 100 for $35.00 | [ 100 for $30.00 « 500 for $125.00 | CAT# DCM-64 each
MANUFACTURERS - We Purchase EXCESS INVENTORIES... Call, Write or Fax YOUR LIST. |

TOLL FREE ’ "800 "826 ‘5432

MAIL ORDERS TO: »
ALL ELECTRONICS CORP. E-MAIL allcorp@alicorp.com E
P.0. BOX 567 FAX (818) 781-2653

VAN NUYS, CA 91408-0567 INFO (818) 904-0524

NO MINIMUM ORDER -« All Orders Can Be Charged to Visa, Mastercard, American Express or Discover » Checks
and Money Orders Accepted by Mail » Orders Delivered in the State of California must include California State Sales @‘

MON S2IUCIIOB|T ‘9661 YIEW

Tax » NO C.0.D * Shipping and Handling $5.00 for the 48 Continental United States - ALL OTHERS including Alaska,
Hawail, P.R. and Canada Must Pay Full Shipping * Quantities Limited * Prices Subject to change without notice.

-
N
w
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SORRY, WE DON'T HAVE A CATALOG YET. CALL OR FAX US FOR SPECIFIC ITEMS. WE'RE ALWAYS GETTTING 'NEW' STUFF,
cee eee

Ontario Canada

TEL: (41 6) 490-8865

Scientific ...

608 Gordon Baker Rd. Willowdale, .

zip: M2H-3B4

OFFICE:(905) 887-0007 FAX: (905) 887-0006

..'.&\.f....‘&:._..'...

LUCCLLECUULEBEEERUR
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HEWLETT PACKARD
HP 3312
SWEEP/FUNCTION GENERATOR

Well designed and easy to use, this function
generator combines economy and quality into
one compact unit. Freq range is 0.1Hz-13MHz,
output into 50 ohms is 10.0VP-P. Sweep-
AM,FM, or tone burst. This unit features-sync.
out, trig. phase, symmetry, offset and more.
Price: $935.00 ea. Fully checked.

"SERIOUS" POWER SUPPLY
TCR 20S135

Output voltage is adjustable from 0-20V With a
current limited maximum output of 135 clean
DC amps. Digital LCD meters present both
voltage and current along with LEDs for CC or
CV operation. These units are currently wired
for 220v operation but can be reconfigured for
110v operation. They're good & heavy but lightly
priced at: $895.00 Good condition.

ROHDE&SCHWARZ
SMDA 41314
AM/FM SIG GENERATOR
This high performance generator operates from
0.4Mhz-484Mhz. Modes of operation are AM,
FM with 12 standard mod freq's of .3-6KHz.
S/N ratio typ 130 dB at 20 KHz from carrier.
This unit is supplied with the BN413115 Freq-
control unit (phase lock) and VOR/ILS test
generator. Very nice stuff for connoisseurs of
fine German made test equipment.
Price: $995.00

"CLUSTER SURPLUS"
-Do you have that warm funny feeling inside?
This'brand new in the box Eimac 2-240 power
tube does when you energize the filament with
3-4v. Classic bulb shape. Price: $16.00
-Canon C-mount TV zoom lens 15-150mm
V10x15 F 1:2.8 Price: $68.00
-P.M motor designed originally to operate
copiers. Voltage inputis 110vacordc thisunit
runs very well at lower voltages. Great for the
hobbist, they're" new" and provide lots of
torque (1/4"shaft. output). Price: $19.95
-Switching supply 3.0"X 5.0" footprint.
input is 115vac with outputs of +5vdc@4A,
+12vdc@1A, -12vdc@.75A. Unused as
removed from new equipment. Price: $24.95

MICROWA VE FREQUENCY
COUNTER

EIP MODEL 545A

The545A easily covers 10 Hz-18GHz frequency
range with -30dbm relative sensitivity and 10
watt (+40dB) input damage protection. In
addition, the 545A also measures RF power to
0.1 dB with an overall acurracy of 0.5dB.The
unit comes with internal ovenized oscillator.
Like-new conditon. Price: $2295.00

All Prices in U.S. Dollars
Please include telephone/fax
number with mail-in orders.
Orders must be prepaid by

guaranteed instrument.

Manuals available at extra cost

CANADIAN MILITARY
“GPS" SYSTEM
"ltsadream cometrue," Youneed NEAT STUFF
cheap! This box of technology is based on the
68020 micro and packs lots of fine military
technology into a green enclosure. Lots of RF &
Digital circuits, plus the nicest DC-DC con-
verter makes this a "parts bonanza" if you can't
find a use for the GPS. Comes complete with 2
antennas & backlit LCD remote keypad. They
light-up and do stuff.....that's all we can say!
Price:$225.00Complete, pwr-up testonly.
A A 4

IDEAL AEROSMITH INC.

GYRO SCORSBY TABLE
Model 1411BVS-30 scorsby table with digital
speed and direction control. Featuresinclude auto
reverse in the oscillate mode and nice quiet opera-
tion. The flight director (sitting on the table) is
mfg'd by Litton Systems or Astronautics. These
are great for simulators or just foolin' around.
What's so great is that both axis are drivenby D.C.
servo motors that allows operation from a com-
puterwith slightmodification forfeedback. They're
certainly the neatest precision instrument.
Tilt Table Price: $1595.00
Flight Director Price: $ 195.00

)
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HEWLETT PACKARD
8640B SIGNAL GENERATOR
Industry Standard sig-gen SO0Khz-512Mhz fea-
tures internal phase lock/synchronizer and digi-
tal freq readout. +19to -145 dBm cutput.
AM ,FM,Ext and Pulse modulation.
Price: $2295.00 OPT 001 add $100.00
OPT 003 add $150.00

MILITARY STANDARD D.C.

GENERATOR

Superior QUALITY plus rugged design are features
of this deluxe 2 cylinder 4 stroke gasoline generator.
The control panel contains meters for voltage &
current indication, main circuit breaker and voltage
adjustment. Shielded wires and plugs comprise the
RFI suppression ignition system eliminating most
radio noise. These units are "pew" in the original
carton complete with operators manual and only
require fuel and oil for operation; output voltage is
adjustable approx. 10-32v (28v nom) @ 53.3A
(1.5Kw) continuous duty load.

Price: $345.00 New in Orig. Carton.

You will be impressed!!!

(ULACTRALER- 539.00

8-DAY AIRCRAFT
CLOCK
1-7/8" dial

Great collectors item for the ham
shack, fifties vintage funct/chkd.

TEKTRONIX 4658

Proof is in the pudding when it comes to this instrument”s track record. There's no doubt, that
popularity speaks many languages when speaking of the "465B" or 465M. This excellent instrument
continues the tradition of the standard 465 oscilloscope by adding useful features such as CH-1,
CH-2 sum or difference, trigger view in any combination, alternate sweep and trace selection
versatility. Many technicians dream of owning a quality 100-MHz oscilloscope, but funding rarely
permits. Fortunately, we were recently able to acquire a limited supply of 465B-s in nearly new
condition. Our LOW PRICES will likely permit "you" to own one of the best scopes anywhere in
the country. If your need js current and action swift you too will be a member of a growing club!!!

SELECTED EXCELLENT COND......$849.00
TEKTRONIX 465-M. 100MHz............$695.00

These instruments are fully checked out. They are supplied with an original front panel cover and

complete service ma

ESI MODEL 250 DA
IMPEDENCE BRIDGE

Resistance range- 0.1 milliohms - 1 megohms,
capacitance 0.1pf-1100mf, inductance 0.1 pH to
1100 Hy. Dissipation factor (R/X or D) 0.001 to

1000. Internat oscillator 1 KHz.
Used, not functionally checked..
Functionally checked...

nual. Original TEK Probes are $75.00 each with each purchase.

WAYNE KERR

PRECISION INDUCTANCE

BRIDGE

Microprocessor based, Crt display and program-
mability make this sophisticated bridge easy to
use. RLC measurements can be made with a very

....$95.00 high degree of accuracy (typ 0.1%). Call/Info.
$165.00 Price: $2750.00

ﬁﬂ’ 3551A TRANSMISSION TEST SET
-HP 3581A WAVE ANALYZER
~HP 4260A LCR BRIDGE ...
~HP 4948A IN-SERVICE TI
-HP 5006A SIGNATURE ANALYZER ...
-HP $31SAUNIVERSAL COUNTER (1 GH.
<HP 54111D COLOR DIGITAL STORAGE §
-HP 8160A OPT-20 PROG PULSE GEN ...
~HP 8505 NETWORK ANALYZER SYSTE
-HP 8558A SPECTRUM ANALYZER .01-1.§

*TEK 2465 300 MHz OSCILLOSCOPE «.eeecccsstremennncon e $2,750.00
*ANRITSU MS420K NETWK SPEC- AN.10Hz-30MHz .. $1,800.00
-CROWN MODEL 7560 }KW PWR AMP. DC - 40KHz . §.

-DATRON 4000A DC & OHMS CALIBRATO
-EIP 351D 18 GHz FREQ COUNTER ...
-ENi MOD 310L 250KHz-110MHz @ 50d|
-ENI MOD 406L 150 KHz-256MHz @ 40db GAIN
-GOULD 220 CHART RECORDER ...
-GOULD RS 3800 PROGRAMABLE

MOD 5900 SIG CONDITIONER &DC AMPS (NEW) $6.500.00

-EATON NM-17/27A EMI FIELD INT. METER
- FLUKE 5100A CALIBRATOR .....ccooonninrinnnn
- FLUKE 6039A FREQUENCY SYNTHESIZI
-BOONTON 82AD AM/FM MOD-METER
-BOONTON 1602F S1G. GEN. 1040MHz
- COLLINS 651S-1 RECEIVER ..
- GRT-22 UHF POWER AMPLIFE
-HARRIS RF280 HF/TACTICAL T

- LEXEL MOD 75 HIGH POWER ARGON LASER

- R392 RECEI VER .5-30MHz ..

-HP 8559A SPEC-ANALYZER .01-22GHz .... $4,99500 -MARCON1 2018 SYNTHESIZED SIGNAL GENERATOR - T195 100w COMPANION XM
-HP B640A SIGNAL GENERATOR (512MHz) ... $ 995.00 80KHz - 520MHz $1,750.00 - WAVETEK 3002 RF SIG. GENERATOR
-TEK FG504 FUNCTION GENERATOR (40MHz) $ 87500 -ROHDE & SCHWARZ SIG GENERATOR .4-484MHz.$ 750.00 0eos ATTENTION DIVERS-GAS DRIVEN COMPRESSORS*****
-TEK 520 VECTORSCOPE ............ $1,200.00 -SCHENCK DYNAMIC BALANCING MACHINE MOD -BAUER 11CFM 3500 PSI COMPRESSOR SYSTEM ... $3,500.00
&T‘EK 1502 TDR w/CHART REC ...... . CABS70 WITH- BED , SENSORS & MANUAL ........ - $4.500.00 - BAUER K14 3500 PS1 COMPRESSOR SYSTEM .......... 31750.9)
Mar. 96 !
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Earn up to
$60 an hour
and more!

1 7| Noprevious experience needed!

No costly school. No commuting to class,
The Original Home-Study course prepares
you for the *“FCC Commercial Radio-
telephone License.” Thisvaluablelicenseis
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
----------------------1
. command PRODUCTIONS
FCC LICENSE TRAINING, Dept. 210
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

NAME _
ADDRESS
CITY _

ZIP

F----
- =D 5N - =S s ..

NIGHT VIEWERS

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 EHT
supply kit: $90

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 with
good vision in sub-starlight

illumination! We supply a
3-stage fiber opticaily
coupled image intensifier

tube and an EHT power
supply kit, lens and eyepiece.
25mm $270, 40mm $360

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

GEIGER COUNTER

Ready made Geiger counter detects
dangerous Beta and Gamma rays.
Plug-in probe, can be extended with
cable, computer interface (serial},
visual and audible indication of
detected particles. $52

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

HIGH POWER IR LEDs 880nm 12%
30mw @ 100mA 10 for $6
INFRARED FILTER Very high quality
IR filter and plastic lens cover. Fits
over most torches incl MAGLITEs, for
a good source of IR. Use with
passive and active viewers. $11

CCD CAMERA-VCR
SECURITY SYSTEM

Ready made PIR detector module
and learning IR yremote control
combination sets any IR remote
controlled VCR to RECORD activity
within a 6m range and 180° view.
Starts recording at first movement
and stops a few minutes after the
last movement. Just like commercial
systems costing $1000's!! No
connection needed to your VCR. PIR
detector, 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

Email and the WWW
See and download our latest catalog
and other info. Over 300 kits. Explore!

http://www_hk.super.net/~diykit
email orders: oatley@world.net
(From Feb 96: oatley@ozemail.com.au)

LOW COST IR ILLUMINATOR KIT
Use with CCD camera. Has 42
880nm/30mW LEDs. Variable power
output, 10-15V DC operation. $30

[ _____LASERS |
equipment. Output power in the
Warning: High voitage at dangerous
VISIBLE LASER 7 ™
Q>
laser diode and
Speedometer, average & maximum
and mounts supplied. $25
transmitter in a small black metat
mic. Tuning range 88-108MHz,

HELIUM-NEON 633nm red laser
tubes from new and near new
range of 2.5 to 7.5mW. Includes our
12V Universal Laser power supply.
energy levell 2.5-4mW tube & supply
$50 4-7.5mW tube & supply $80
DIODE KIT 5mw

660nm visible

collimating lens, housing and driver
kit. Easy to build, very small $30
Bicycle-vehicle computer, can be
used on any size wheel!
speed, tripmeter, odometer, auto trip
timer, clock, pick-up sensor/magnet

TINY FM TRANSMITTER

Tiny ready-made self-contained FM
case. Powered by single 1.5V silver
oxide LR44/G13 battery with inbuilt
battery life 60 hours, weight 15g,
Dimensions: 1.3" x 0.9" x 0.4". $27

OATLEY ELECTRONICS (AUSTRALIA)

Phone 01161 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
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

www americanradiohistorv com
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NOW MAKE AN EXTRA S600
PART TIME WEEKENDS -- UP TO

$2,000 A WEEK FULL TIME
IN Explosive SATELLITE DISH
TV/ELECTRONICS FIELD!

Hottest Career Opportunity Since
Invention of the VCR!

See How Fast The Money Rolls In!
Part time: Here's what you can eam
over a typlcal weekend:
Install 2 Satellite dish systems at $200 = $400
Repair 4 TV's at $50 each = $200
Total Weekend Income = $600
Full time: Working just five davs a week
vou could easilv eam:
Install 5 Sateliite dish systems at $200 = $1,000
Repair 10 TV's, average $50 each = $500
Clean and adjust 10 CD players, average $35 each = $350
Service 2 Home entertainment centers at $75 = $150
Tota! Weekly Income = $2,000
In addition you can make big extra profits
on other supplies you furnish!

Get in THE FAST LANE on the NEW "INFORMATION
SUPERHIGHWAY" Everyone's Talking About!

it's exciting! It's gigantic! The tech-
nology of tomorrow is here today!
You've been reading and hearing
about the amazing Information
Superhighway. It's so new that few
technicians are equipped to service

this fast emerging field! Foley-Belsaw
gives you Satellite dish technology
(including new mini-dish) along with
the electronic expertise you need to
make big money servicing TVs and
other electronic equipment.

Be your own boss! It's quick
and easy to become an expert at
home in your spare time. Earn really
BIG money adjusting, installing and
repairing * Satellite dish systems -
TVs - Amplifiers + CD players « AM/
M tuners -+ Home entertainment
centers. Every home, every busi-
ness, every office in your area des-
perately needs your expertise!

Your timing just 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 starting right
away, 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!

Satellite dish/TV/Electronics is easy

to learn in your spare time at home.
This modern, practical hands-on
course combines simple step-by-
step lessons with easy-to-follow
video cassette guidance. No special
experience or electronics back-
ground is necessary. Just average
mechanical aptitude and the ability
to follow simple A-B-C repair pro-
cedures that are clearly outlined
for you.

And when you complete the
course you will receive Foley-
Belsaw's official diploma attesting to
your expertise.

30-DAY

NO RISK TRIAL

Send for details

Send coupon today for
FREE Fact 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!

: MAIL TODAY FOR FREE INFORMATION PACKAGE .
F /0L

oley-Belsaw Institute EY \
6301 Equitable Road \BELSAL /
Since 1926

Kansas City, MO 64120-1395

E] YES! Without obligation send free information kit so | can learn how
to become a protessional Satellite Dish/Tv/Electronics Specialist, in order
to-earn high extra income. Dept. 31239

D VCR Repair-Unlimited profits in this growing field. Dept. 62467

I
I
I
I
[] Interested in an exciting, money making career in :
I
I
I
I
I
I

Computer Repair, Maintenance and Upgrade? Dept. 64364

E] Personal Computer Programming-Learn fast at low cost for big earnings.
Dapt. 35187

Name

Address___

MON SOIU0ND3|T ‘9661 YoIBW

City_ _State Zip.

Call toll-free l -800-487-2 100
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In recent independent tests Cool-Amp
IS proven hetter than electroplating.

(For 50 years we've said Cool-Amp is “equal to” electroplating in performance. 1t is befter)
CUUI-Aml Conducto-Luhe

micro-0HMS
[ 5 --"' .-%
micro-0HMS

Elapsed Time ‘ Current in Amperes

From the report: From the report:
*...compare the conducting properties of Cool-Amp silver plat- *...compare the conducting properties of Conducto-Lube lubricant
ing compound with factory silver elctro-plated bus and bare cop- with factory lubrication and non-lubricated connections on an air
per bus. switch. Identical test Setups and procedures were used for each test
“The test results indicated that the contact resistance of the so that comparative data could be collected and the relative perfor-
Cool-Amp plated bus connection was slightly lower than that of mance of each type of connection could be quantified.
the electro-plated bus connection and much lower than that of the “The test results indicated that the contact resistance of the switch

bare copper bus connection. The final temperature at temperature employing Conducto-Lube was generally lower than that of the facto-

equilibrium of the bus connection employing Cool-Amp was slight- | ry lubricated switch and the switch that used no lubricant”
ly lower than that of the electro-plated bus connection and the hare ’

copper bus connection...” l

Gool-Amp Gonducto-Lube

How it works:
* Applies on the job. Application is

How it works:
» This is the conductive lubricant;

simple. Yet Cool-Amp adheres

highly conductive because it con-
permanently. As tests show, it is

tains pure silver.

better than electroplating. » QOriginally developed to lubricate
* Minimizes overheating and switches, to the point tension can be
power loss by silver plating high adjusted to factory specs allowing
amperage connections. % full rated capacity of the switch to be

» 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.

o maintained at all times.

Conductivity is demonstrated « Uses have continued to
expland—from switches and break-
ers—to any application where a con-
ductive lubricant is needed.

A one-pound bottle
of Cool-Amp by inserting test prongs into

silver plating powder
plates approximately
6,000 square inches.

a container of
Conducto-Lube and
establishing a circuit.
Photo shows low = *Various tests were performed on both products in the
voltage (115 VAC) continuity Electro-Test, Inc. facilities In Portland, Oregon during
through container. January-March, 1994, Evaluation of plating thickness of

Cool-Amp was performed by Surface Science Laboralories
of Mountain View, California.

‘ Cool-Amp Conducto-Lube Company
EOOL-AMP /m 15834 Upper Boones Ferry Road
Lake Oswego, Oregon 97035
Order factory direct:

503/624-6426, Fax 503/624-6436
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If You DON'T Believe these Professionals

Lane Norman - Normans Electronics Inc. Adanta GA
A cost effective solution to desoldering equipment at less : —— . Tom Mullett - JC Penny TD&S - Wausatose WI

than halfthe price of most equipment. . i) The SC7000 is a very easy to use, self-contained
It’s performance is Asm[ﬁ‘pmc { = ] desoldering tool. We had a 70% increase in production

R after the purchase of the SC7000. 1highly recommend it.
Mike Murphy - Service Center Co-Van Nuys CA

The single best investment of repair equipment we’ve Paul Reindorf CET - Osage Comm. - Santa Fe NM
made. It outperforms all other desoldering tools we’ve This tool has paid for itself over & over again. I don’t know
used. Easier to use and least expensive. how we ever did without it

Bob Monroe - M.AR.C. Electronics - Virginia Beach VA Ram!d;Whnehwd - Service West - Salt Lake City UT
Best investment we’ve made. Saves time, especially with multi- My techs thought it would be a waste. 1 bought one anyway
sided PCB’s. Extremely pleased with warranty. Failed within 6 after a demo. My techs then fought over it. Now we have three.
months and replaced by DEN-ON overnight. 1t is the Best desoldering tool we have ever used.

Dick Manning - Dicks Electronics - Hartland W1 Timothy Kraft - Monikraft, Inc. - Cherry Hill NJ

"The ease & speed of component fremoval greatly increases productive time. The We replaced all our existing desoldering stations with the SC7000.

SMD kitmafg:gMD removal a breeze, even for inexperienced Techs. Our technicians are very pleased with the 'mﬁ!'o"ed performance,
portability, and reliability over our previous higher priced equipment.

Dave Hayes - E-H Engineering Ltd - Lincoln NE

Has been a durable & reliable desoldering unit. Our use has been Mike Metsikas - RGB Services - Philadelphia PA
both lab & field application over the last 2 yrs. with positive results. I may not need this tool for every job, but when I do, I swear b

it. Its perfect for field service because of it’s size. An incredible
gvob Song:(lis CESI'C/%(%IJolyunmcs Mic;'ocggpumr - Shreveptﬁn LAl too!, I wouldn’t do another house call without it.

b most three years irtual
mep‘sbtm?ljrust clean it befo,ee;lguy nj‘,?,y hgfﬂ‘forué;e day’ i 4 | Bill Warren CET/CSM - Warrens Audio & Video - Knoxville TN

We have been extremely satisfied with the quality and durability
George Hefner - Hefner Electronics - Coleridge NE

of the DEN-ON SC7000 as well as with after the sale support.
‘Beian a one-men service center, | hesitated to spend the money on a David Dumber - Video Tech Center. Inc. - Belair MD

desoldering tool , however all that changed when I nearly ruined a ! . .
$400 computer logic board. I use the s§7000 daily. It has cut my The compact design of the $C7000 boast optimum efficiency. I
desoldering time by 50 to 75%. wouldn’t trade it’s perfarmance for any system at even twice the price.
Steven Gray - Electronic Wizards - Wichia KS Keith Sahs - J & M Electronics - Omaha NE  It’s a must tool
By far the best desoldering tool we’ve ever used. Much more suction than other for my bench. I can desolder multiple pin IC’s quickly and clean. It
similar types we've tried. %\Io trouble with postage stamp IC’s or anything else. will even take up large solder amounts on tuner and case grounds.
Dennis McMannis - Thorn Services International - Mabelton GA Ray Wurmnest - Ray’s Electronics, Inc. - Bloomington IL
The SC7000 has decreased my use of wick by 75% and at $25 a roll, it pays The SC7000 saves time when changing out parts in the home or in the
for itself within months. My fotal bench time is reduced by approx. ﬁO"/&. Service Center — Worth every penny we spent.
Don Cressin - Certified Electronics Serv ice - Ellicott City MD Don Multerer CET - Sencore - Sioux Falls SD .
We have obtained excellent results with the SC7000 including repairing Good Techs love good tools - light weight, fast, easy to use. [ use it to
high density U/V tuners. It is one of the best purchases we have made. build electronic trainers where parts are removed and circuits modified.
Doug Pettit - LuRay Electronics - LuRay VA Gale Halloway - Gale T.V., Inc. - Virgina Beach VA
We ou,fd that the SC%OOSC not o:ﬁ; saves mgmy vs. wick, but saves valuable time Desoldering has never been ’easier. We use the SC7000 Desoldering
in troubleshooting. It allows you to be more accurate in removing SMD’s. Tool daily.  We are fully satisfied with this product.
Paul Horvat - Service Excellence Inc. - Dumont NJ A.L. Hurdle CET - Corapeake NC The first time I used the SC7000
It has made a almost impossible job (desoldering-a 64 pin CPU) a piece was on a 64 P DIP. After removing the solder from the last pin of the
of cake. Glad I found you. IC, it just fell off the board. Highly recommended.

; James Dietrich - Dietrich Electronics - Monroe NY  Look mom
T%ms&%%ﬁ:%dogdmedbﬂg El:fo"%'ﬁ;,d?émgﬁo'}ﬂnhas also decreased one hand, & I can go three times faster without breaking a sweat. "1
my desoldering time by 58.}{ % priced tool ony the market. recommend anyone to DEN-ON Tools.

call FOR Your 15 DAY
FREE TRIAL

on our

DEN-ON SC7000 Desoldering Tool

Free Trial Offer only valid within the Continental U.S.
30 Day Moncy Back Guarantee when paid for in advance

o [-800-394-1984 (316) 744-1984

OWA
E
HEiCNSTRUMENTs e orfax (316) 744-1994

6222 N. Oliver WiChita' KS 67220 We accept Visa, M/C, Discover, A/JE, COD

Jerry Howard CET, President company Check, and PO's from qualifing Co.'s

CIRCLE 216 ON FREE INFORMATION CARD

wwWwW americanradiohistorv com

MON SIIU0AOB(T ‘9661 Yo/B

129


www.americanradiohistory.com

Electronics Now, March 1996

ey
w
o

DIGITAL STORAGE

OSCILLOSCOPE

WITH
SPECTRUM
ANALYZER,
DVM, FREQ.

COUNTER,
AND DATA
LOGGER.

O-SCOPE
MODULES
CONVERT PC'S
INTO
MULTIPURPOSE
TEST AND
MEASURING

INSTRUMENTS.

$189,

Vop 0880

AC Swasp X1

i e B G o % A s St o e 4
048 §

- 00 o

OPTIONS:
+ PROBE SETS
EXTERNAL TRIGGER
DUAL TRACE
X-Y PHASE DISPLAY
EXTENDED BANDWIDTH
EXTENDED INPUT RANGE
BATTERY PACK

FEATURES

* SMALL & PORTABLE
* USES PRINTER PORT
+» USES STD. PROBES
* DC TO 50 KHz

¢ 10v/div. TO 50 mv/div.
* MADE IN U.S.A.

¢ SAME DAY SHIPPING

INCLUDES SOFTWARE & INSTRUCTIONS.

ASSEMBLED AND TESTEDeeeceeccecccccccooe $169.
ENHANCED SOFTWARE¢¢¢eece0e0000000000000e $ 20.
KIT(WITHOUTCASE)Q00900000000000000000000 $129.
SHIPPING: $7.50 (2NDDAY $11.50)

TOORDER: SEND CREDIT CARD INFO., M.O., or CHECK, OR

voumarcaL. 1-800-980-9806

ALLISON TECHNOLOGY
CORPORATION

8343 CARVEL, HOUSTON, TX. 77036 U.S.A.
PHONE: 1-713-777-0401 FAX: 1-713-T77-4746
BBS: 1-713-7774753

rl1 !’lz ﬂ
ECRIL§

CONSUMERTRONICS
2011 Crescent Dr., P.O..Drewer 537
Alamogordo, NM 88310
MQ]_Q_Q_;(5°5J439 <1776, 439-8551

MST Mon - Sat

Enﬁ‘ (505)434- 0234 434-1778 (orders
only; [f you get volce, enter PTEN T any time), 24-hr

Free Toch Support (relates directly 10 your
order or prospeclive order): Tues. & Thurs. only.

ms}nu_nn_umgm £ 15% 0ff over $200+
Add $5 total SH k Canada) All items in stock.
VISA, MCard OK. No CODs or “bill me*s. New Cala-
lo (200+ offers) 52 w order, $5 w/ (check or MO).
Na dgm Since 1971. As seen on CBS "60 Min-
utes,” Forbes, etc. By John Wililams - former Lock-
heed Senfor Enulneev NMSU €S Professor, DOD
Eteclronic Weapons Englneer, NIH Heaith Physiclst.

YYanted: 5 MAC litx, PC486 (or better), peripherals,
new surplus electronlc parts, test equipment - buy, Irade.

*Alt noftware rt

O The-Shelt HARDWARE
ck Systems o Data Car
. ATM3 + RFEMuWaveRadatAltrasonicAR/
Light/Sound
Jammers/Blasters « SecurllySurvelitance o
EM Lab/WeaponryCountermeasures ¢ Neuro-
phoneRileHieronymusResonant Cryslal Ra-
dionics ¢ Volce Disguisers ¢ ESS Infinity De-
vices « Phone Color Boxes « DTMF Decoders o
Lineman's Handsets « Bug/Tap Detactor/
Blaster « Bumper BeepecChild Finder o Panic
Button ¢ CarjackKIdnap Foller ¢ Hidden Pres-
ence Deteclors « Hearing Assistor « Shriek
Modute ¢ TENS o Subtiminal MIxer/Amr o Vor-
tex Generator o 6th Sense Communicator o
Nolse Cancel. System o Electronic Dowser o
Laser o Lavitator - more! See our New Catalog!

 SPECIAL PROJECTS
We design/bulld/obtain/repair/modity/main-
taln/consult on uny dovlce/s]slem/ process/
project - el hanical/op-
tical (ex: phone/auto/security/radlonlc/|ab/
energy/HV/EM/RF/Radar/ultrasonic/ IR/UV/ | §
commeo/consumer) for business/personal/In-
vention nesds. Describe & Include $30 pre-en-
glnoorln; foo (no obllqun) Tlmo & cost uu-

g fo niamous celiphone
modlflcatlon gulde ($69) - detalled, compre-
henslve, covers all makes - 10 times more
info than competlitor's "guide™). (Do Speclal

Projects (above) to gel up-to-date hardwareoftware).

b B ) systems are used and the
speclilc wa s lhey are nacked Includes ASPEN, MES-
SAGE CENTER, BIX, GENESIS, EZ, SYDNEY, PHONE

RSVP, etc. Absolulely m;ulred for all users. $ysops
and secumy personnell §.

I PEX HACKING
1,000s of PBXs are hacked lo the tune cf § Billions/yri

" [lers while drawing full foads. Plans. $19.

Detectors/Recelvers’Xmliters/| foh

MAIL, AUDIX, CINDY, CENTAGRAM, SPERRY LINK, t

COMPUTER PHREAKING
Descrives i
other, and how VIRUSES TRO.rAN MO&’SE! WORMS
elc are Implemented. Dozens of computer trime and
abuse methods and countermeasures. Includes disk
nlled with hacker text files and utilities, and the legend-
ary FLUSHOT + protection system (Ed Cheics, PC
Magazins). BBS advice, sasswovd defeals, ulossary
much more! Manual + Disks®

The HACKER FILES

om‘;atlon 01 160s of the dest arlicies written (in
ASCI) by top hackers &J)nmakers Covers every ma-
of topic In hackerdom! 3 HD Disks® $59.

Beyortd VAN ECK PHREAKING }|
avesdropping on 1V and computer video signals us-
ing an ordinary TV described in detall. Includes secu-
rity Industry reports. Range up to 1 KM. Plans Include
both the Consumertronics and Ihe original Top Secret

Van Eck deslgns! $29.
STOPPING POWER METERS ||

As reported on C8S “60 Minutes™: How certaln de-
vicas can slow down - even sInB walthour meters
- while loads draw lufl power! Device simply plugs

Into one outlet and normal loads Into other outlets. Also

describes melermeg» overload droop, etc. Plans $29.

xtemal magnetic ways (applled to
the meter itself) to slow down and stop watthour me-

KW-HR

s How watthour maters work, calibration,

error modes (many), ANSI Slandards, etc. Damand
and Polyphass Maters, Experimenta results to slow
and slop meters by others. $18. Any 2, $38. All 3, $59.

AUTOMATIC TELLER MACHlNES

tuses, -
osedl 100+ melnods deta"ed Include Pr( cal,
eg. €, cipher, PIN compromise, card counterfefting,
magnetlc Strips, lalse front, TEMPEST, Van Eck, tap-
glng, spoofing, Inside Job, super-cool, vibratlon, pulse,
Igh voitage - others. Case histories, law, counlermea-

sures detalled security checklist, Iabeled Inlernal pno-

tos, figures. ATMs contain up to $250,000 In cashl Re-

cent $350.000 ATM crime spree stiil unsolved! $39.

CREDIT CARD SCAMS
Cardholders, merchants, banks sufter $ Billlons In
losses annually because of credit card fraud. Describes
every known means ol credit card fraud and scams.
Prolact yourselfl $29.

CONS, SCAMS & SWINDLES
wons & scams ano related swinales fieece Amencans
of $100+ Billlon per year! The most comprehensive
survival manual on cons & scams of all kinds - from
the ¢lassic 1o hl-tech. Detalls on 100s and many varla-

tions. And countermeasures. Prolect yourself! $39.
STEALTH TECHNOLOGY

Potice radar Is 1ascinating: i also was error rales oi 10-
20%! Every known error mode - stealth method and
material used to minimlze radar reflections - tactic and
s"aleu( to fight unjust radar tickets (that cost you
$100s In insurance and risk cancullatlonf methods to
detect and jam signals - fully described! $29

SECRET & SURVIVAL RADIO
Opuimum survival and securlty radlo equipment, meth-
ods, Ireq allocatlons and volceAata scramblingencod-
Ing. Includes small recelversAransmitters, telemetry.
antenna optimizatlons, remote monitoring and control,
security, surveillance, and ultrasonic, fiber-optic and
Infrared commo. 70+ circult plans. tables. $2¢

Gol&rtounl" Ozone Gen., Fish Stunner,
Plsnl Sllm irlian, morel All plans for only $29.

Electromagnstic Inlomun?o and Elscironic Weapon
Attacks cause: Cancev birth defects, and profound psy-

While *VOICE MAIL HACKING" defalls how VMSS are

hacked for *phun® and profit - | g VMS

for hacking PBXs themselves - “PBX HACKING® ad-

dresses ALL Issues relating to PBX hacking, lncludlng
measures| Can your or agency alfor

3 $90,000 phone fraud loss (the average loss dus to

hacked PBXs)? As described in Forbes agazine. $29

PHREAKING CALLER ID & ANI
Detalls on how they work and dozens of effective ways
of defeating Caller ID, AN, *69, *57, and Call Block-
Ing and *67. Also describes Caller 10, Orange, Belge,
Cheese and CF Boxes, ESS, 887, E-911, varlous
CLASS services, CRA, NON PUB DA CAMA. ON R,
800-ECR, Diverlers, Extenders, Canlrex - more. $29.

Beyond PHONE COLOR BOXES

H none coior boxes described - many circuits.
Pius Call Forwarding, Conferencing, Phreak Histo
Glossary, , Extenders, Loops, REMOBS,
Brldging Heads & Cans, Optocom. 3rd Party and
many other non-box methods - more. $39.
1 ROBOFONE AUTODIALER
Powertul, versatile, menu-div argames” autod)-
aler lets you dial any quanlity (up to 10K) or mix of lo-
calong distance numbers in any order, over any length
of time, whether busy or answered {your choice) and
Iorf the times, commands and resuts to monilor,
nter and-or disk. Quick-dial directory of up to 600
numbers BUSY redlal optlons. Direct modem com-
mand and control. All Resuit Codes, including VOICE

CONNECT. Exit to menu or DOS (for bate
+ Disk* $29

By an ORDER of the MAGNITUDE

The mosi comprahensive, hard-hitting, hi-tach aur-
vival book ever wrltten! Toplcs Include electronics,

puters, energy, revenge,
alarms, etc to survive lofray S dangerous worfd. We all
lace Increaslng!y financlally and physically brutal

ing). Manuai

and RINGING. Optional shell to terminal grooram upon | FIRE'

car lar and Immune
system disorders| Destructive to people, anlmals lants.
equipment! Includes ACTUAI
Ewe Investigated)! includes how to verify and pinpoint
M1 and electronic attack sources, and etiective Counter-
measures. $29. EM_BRAINBLASTER: Tutoral
and plans for powerlul ELECTROMAGNETIC WEAPONS
and LAB OEVICES. Optimum circuits, fregs, waveforms,
duty cycles, Intenstties. Thorough. $29. Both $49.

RADIONICS MANUAL

Citing etectr ele iC, eieciromagnetic therapeu-
tic, diagnostic & preventive devices (mostly exparimen-
tal). History, descriptions, plans (dozens), avallabllllles
of Radlonics Devices lrom early to modern. Whiie drugs
cost $100s, electricity costs pennlesl $29. HIA*.
II:I_Y_SELE: Plans for 3 maPr electronic therapeu
*| devices of types approved by FDA. $19. Both $3

CRYPTANAUSIS TECHNIQUES
weriul menu-diiven crrplo programs {in | and
BA source code) to anal rym dacrypt sacuvo <l
phertexts. Worked-out exampfes. Recommended by pres-
tiglous "Computers & Security.” Manual+Disk® $2¢.

ROCKET'S RED GLARE
How Jo cesign ang Gulfd sofid-propenan: amateur and
survival rockets. Emvhasls on formulation, manufacture,
Instaltation of propeliants, motors, igniters, etc. Includes
fist of commonly available materfals, and the design of
launch pads and test beds and thelf electronlcs. $29.
WORKS: How firecrackers (M-80s, blockbust-
ers, chery bombs), smail rockets, volcanos, fountains,
sparklers and salety fuses are made and coiored.
Simple, cheap, common ingredients. $9. Both $38.

P od, harassed or abute
o! olﬂco poitics? Stuck In a dead-end Job? Can lllnd a
good job? Expect to be laid off, fired or transferred
soon’) The ult imate no-holds- baned looking-after- #1
to find, oblaln. optimlze and

times! Fleld-expedient use of gy In various

threat and conflict environments and scenarios. ;49
old Jor eCucational purpoases anly

keep top Jobs, pay and benefits. The Rufss of the Game

for & Game withoul Rulas! From resume to CEQ. $29.
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~ VIDEO CAMERA TRIPOD

SOLIDEX VT-84HQ TRIPOD designed for video or photo cameras. 3-
section metal legs with center brace have quick-release tabs. Extends
from 24" to 58" height. Has tilt-head with swivel plus bubble level and

“quick-release” platform for easy camera mount-dismount. 5 Ibs sh.

Largest Selection of HOME AUTOMATION
products in the World!

O S —— . $29.95 - R s e g R e
LOG-PERIODIC ARRAY B th WEB!
DORNE & MARGOLIN ARRAY for 30-76 MHz with 3:1 S rowse us on e e—-
VSWR; rated 65 watts CW. 50 ohm input; BNC ~Si % hitp://www.techmall com/smarthome
connections. Mounts to 2.5 dia pipe. P/o AS-2236/ ;
GRC. Packed size: 10°x42°x10"; unfolds to 10 foot i e = Hundreds of hard-to-find automation, X10, and wireless
square. 20 |bs sh. control products. Computer control of your home, security IS
#DM-199-38-7634, NEW ...........c.ocoooviiiooiccciericciiiirnnnsocorremcesssees e $59.50 systems, surveillance cameras, infra red audioAvideo control, [N

HVAC, pet care automation, wiring supplies, and much moret ™

Home Automarion Systems, Inc.
161 Kalmus Drive, Ste L4, Costa Mesa, CA 92626
Questions 714-708-0610 FAX 714-708-0614

umque products'

CABLE TV
DESCRAMBLERS
NOBODY BEATS
OUR PRICE!

\ Rembrandt Model 5200, omni-directional 8-element an-
P 4 . ' g
= NEW R $25.00
‘buzz’ signals other phone; with plastic case. Useful where radlo
replaces old EE-8 phones With canvas case; 12«7x4, 12 Ibs. sh.

tenna Is electronically rotated with remote-control unit.
SOUND-POWERED FIELD PHONE
communications is not practical. 8.5x3.5x3.5, 4 Ibs.
USED-CHECKED . $65.00

20°L elements; 47" gia assembled. Fits 1.25" dia mast.
TA-1 TELEPHONE requires 2-conductor wire connected to another TA-
USED-CHECKED ........ $35.00 each; 2 for $60.00
JAN- BOXED ELECTRON TUBES

Includes 50 ft. 4-cond wire & control; 7 Ibs. sh.
1forvoice commnications without batteries. Palm-operated generator
TA-312 FIELD PHONE, requires two D-batteries (not sound-powered);
6B4GA TRIDDE, Sylvania; GA-glass + cathode version of old 6B4G. 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 y

2K25 Raytheon blue ... $40.00 38P1 CRT 315 Illl 2/325 00 SAVE MONE Y"DON T RENT
4CX300A/8167 Eimac .......... $85.00 4D32 Raythson . $35.00

SR4WGB Cetron . $350 1625NU .. Tsasp SCIENTIFIC

5691 Richardson ... $8.00 5751GE...... o $3.50 ATLANTA

S998AGE ... $9.95 6146WGE ... . 319 95 ea; 10/$175

QUANTITY DISCOUNTS! 24 HOUR SHIPPING
MASTER CARD ¢ AMEX ¢ VISA « C.O.D.

CALL VIDEO CONNECTIONS, INC.
O\
=1-800-677-0321
Anyone implying theft of service will be denied assistance.
Ali shipping and handling at customer's expense

NO FLORIDA SALES

Prices F.0.B. Lima, 0.¢ VISA, MASTERCARD, DISCOVER
Allow for Shipping e 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

CABLE TV DESCRAMBLER KITS

Tri-Mode Descrambler SB-3 Descrambler

This product includes all the parts This Product includes all

PC Board and AC Adaptor. the Parts, PC Board and

NO Enclosure included. AC Adaptor. Enclosure
is not included.

$44.95

Universal-New Product
This Product includes all the Parts,
PC Board, Complete Schematic
with Functional Guide. Generates
Sync for most Video Applications.

$79.95 $59.95

Call Toll Free 1-800-886-8699

M & G Electronics, P.O. Box 3310, No. Attleboro Mass. 02761

T T |

Anyone implying theft of Cable service will be denied assistance.

NO MASSACHUSETTS SALES!
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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! '
CAMERA WITH TRANSMITTER
SEMI-KIT UP402 $399.00

Please call for
PLUS S&H custom configurations.

VIDEQ TRANSMITTER 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

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

gz B H.S. ELECTRONICS [l Y.

ELECTRONIC KITS
4;,5231,-5-33?5@? TEL: 1-800-771-8656

CANADA FAX: (705) 466-3268

L6R 1G1
CIRCLE 201 ON FREE INFORMATION CARD

Flat Panels Served Here

o['a gart/l o['c’:b pﬂdtauran‘a manu

Appatizers (Controliers for PC ISA Bus)
Earth LCOM Monochrome LCD Controlier $149
EarthVision/ISA Color LCD Controller $299
EntreesinClude LCD, 1SA Controller,
Cable & Backlite Inverter

Monochrome 9.4" $249
Color Single Scan 8.2" $450
Color Dual Scan 9.4" §749
Color 9.4 TFT $995
Al Carte(LCD Only)

Mono 9.4" LCD $95

Color 8.2" Single Scan $125
Color 9.4 Dual Sc Scon $399

"The Flat Panel Solutions Company”
Computer Technologies
PO. Box 7089 - Laguna Niguel - California - 92607
Ph: (714) 448-9368 - Fax: (714) 448-9316

% EARTH

Email: icd_king@ix.netcom.com

D.P & SONS 1-800-403-3741

UNIQUE ITEMS AT A VALUE BUY

SONICEL ULTRA SONIC CLEANER $19.95
COMPACT UNIT FOR USE ON SM. PARTS - NICAD RECHARGEABLE

24 HOUR LCD 4 EVENT TIMER KIT
MICRO-POWERED BY BATTERY-TIMES 4 DIFFERENT FUNCTIONS
AUDIO AMPLIFIER KIT

100W-INCLUDES POWER SUPPLY

MALIBU SINGLE EVENT 24 HR. TIMER
12V 25W WEATHER RESISTANT OUTDOOR TRANSFORMER
GEL CELL.... RECHARGEABLE

6V 4,5-7.5 AH RECONDITIONED WITH GUARANTEE

IDEAL FOR STORAGE GLASS LAB BOTTLES
1000ML@3$2.95, 100ML@$1.95, SOML@$.95

COMPUTER POWER CORDS

STANDARD CORD - MINIMUM PURCHASE 10 CORDS

6 OUTLET SURGE PROTECTOR
HEAVY DUTY CIRCUIT BREAKER

2" SPEAKERS 8 OHM

PRINTER CABLE 375
MINTMUM PURCHASE 4 CABLES

RIBBON CABLE rroM __ _3.05°
MUST BUY 10°+ 40 CONDUCTOR $.13', 34 CONDUCTOR $.10°; 16 CONDUCTOR $.05

PLASTIC LENSES $5.95
FOR PROJECTION TELEVISION 1 LENS=4"MAX.,1 LENS=6"MAX.

oror _ $1.00

* Prus shipping and handling. We accept V, MC, DISC, MO and COD. Call the toll free
number above or fax us at 713-789-9740. If you would like more information from us on our
Iarge variety of unique products at truly great prices please call or fax us for a free catalog.
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Tel: (954) 974-6864
Fax: (954) 974-6818

Transistors

Popular I.C.s
NES55 ...
LM556 ...

LM324
LM741 . 40¢

LM339 .

LM358 .
Deal U3: 12 pes total,
2pcs of each)....$5.00

PN2222A ...
PN2B07A ...

Semiconductors DIODES
7418174 ..
7415244 .
7408245 ..
7418374 ...
LM386N ... 45¢
MC1488 .
MC1489 .

¢
¢ 1N914. ")
1N4148. 3¢
1N4001 .. 1A/50V ... 3¢
1N4004 .. 1A/400V . 4¢
1N4007 . 1AKV

Popular CMOS
CD40018 ... 30¢

—> CD40118 ... .
MPSA27 ..
MPSA42....
MPSAS8....

008 More Transistors

Power Diodes

1N5401 ..3A/100V ... 8¢
1N5404 ..3A/400V ... 08¢
1N5408 ... 3A/1kV... 10¢

BA/100V.. 24¢

BA/1KkV...32¢
Deal H8: 25 pcs total,
Spcs of ea.).. $3.00

2N2222A... 30¢

7805 7812 2044124

7905 7912
12 pes total
(3pes of each)

TIP31C
TIP32C ..
TiP117
TiP120
TIP125

13¢

1N4728A... 3.3V .. 10¢
1N4733A..5.1V .. 10¢
1N4730A... 9.1V .. 10¢
1N4742
1N4744
1N47486
Deal 25: 30

Germanium

5mm (T1 3/,)

Diffused LEDs
Red.

Green....

: total,
{10pcs of ea )...... $2.50

3Imm (T1)
Diff. LEDs

{10pcs of ea.).....$2.50

Diodes

.8 _—
10: » Audible Cont. tester.
* Probes included.

» Res: 200 to 20M.
o Curr: 200uA to 20A.
° Volts: 200mV to 1kV.

00, Deal Y6 9

Gateway Products Corp.

RADIAL LYTICS
1uF/50V

33uF/50v
4TuF/50V ...

Spcs of each). $3.00

RADIAL LYTICS

10uF/25V ...... 8¢
22uF/25V ... 8¢
33uF/25V......68¢
47uF/25V..... T¢
100uF/25V.... 8¢
220uF/25V.... 8¢
330uF/25V .. 14¢
470uF/25V .. 17¢
Deal A7: 40 pcs total,
Spcs of each).. $4.00

1A SCHOTTKY
—
1N5SB17 ... 1A/20V .. 20¢
1N5818 ... 1A/30V .. 23¢

1N5819. . 1A/40V .. 24¢
pcs total,
_.$2.

3A SCHOTTKY
——

1N5820 ... 3A/20V .. 32¢

1N5821...3A/30V ., 36¢

1N5822...3A/40V .. 40¢

Deal Y9: 9 pcs total,
.. $3

Deal R4: 40 pcs total,

Please mail orders to:
P. O. Box: 93-6397
Margate, FL 33093

Toggle Switches

2 Miniature size
1/4" Panel hole

Ceramic Disc
(All caps rated 50V)
10pF ...
22pF ...
27pF ...
33pF
47pF
100pF .
150pF
220pF .
DEAL W2..$2.50
Spes of each) 5250 ___4“] ”—-—
120 pes total (20 pcs of
each: 10, 47, 100, 470,

Ceramic Disc
1he 4.7k, All 1/4W 5%.

(All caps rated 50V)

—
100 pcs totat (20 pcs of
each: 10K, 47K, 100K,
470K, 1M. All 1/4W 5%

400V BRIDGES

2

1.5Amp

470pF ...
.001uF ..
.01uF .

4Amp

.01uF/sQV  .047uF/50V
.022uF/50V . 1uF/50V
Deal BS: 40 pcs total,
10pes of ea.)....$2.50

Tantalum Caps

1uF/35v
2.2uF/35V. . 22¢
10uF/35V ... 50¢

Deal T8: 15 pcs total,
(5pcs of each)....$3.50

SOLDER ROLL
SN63/37
.031" dia
1Lb 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).
Fiorida addresses add 6% sales tax. Hours: Mon-Fri: 9AM to 5PM, Sat: 9AM to 12PM (EST). All new premium parts. Send for free Catalog.

CIRCLE 328 ON FREE INFORMATION CARD

SINGLE
PIECE

$9 5 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:

16 BIT 16 CHAN ADC-DAC

*EVAL KITS INCLUDE MANUAL
BRACKET AND SOFTWARE.
5 YR LIMITED WARRANTY
FREE SHIPPING
HRS: MON-FRI 10AM-6PM EST

8088 SINGLE BOARD COMPUTER
PC FLASH/ROM DISKS (128K-16M)

OEM (1K) PRICE
INCLUDES:

-3 PAR (32 BITS MAX)
-32K RAM, EXP 64M
-STANDARD PCBUS
-LCD, KBD PORT
-BATT BACK. RTC
-IRQQ-15 (8258 X2)

- 8237 DMA 8253 TMR
-BUILT-INLED DISP.
-UP TO 8 MEG ROM
-CMOS NVRAM

USE TURBO C,
BASIC, MASM
RUNS DOS AND
WINDOWS
EVAL KIT $295

386 SBC %83 = ...,

....... OEM $27...*95
.................. 21...75
CARD ... 55...195

WATCHDOG (REBOOTS PC ON HANGUP).....27 .....95

| MVS BOX 850
= MERRIMACK,NH
| (508) 792 9507

Radiotelephone - Radiotelegraph

C‘ C‘ Commercial

License

Why Take Chances?

Discover how easy it is to pass the exams.
Study with the most current materials available. Our
I 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 i
Circuitry & more. We feature the Popular "Complete
Electronic Career Guide". 1000's of satisfied customers
| Guarantee to pass or money back. Newest Q&A pools. |
| Send for FREE DETAILS or call I
.1:800-800-7588 _ _______

WPT Publications

1
|
|

r--------

| 4701 N.E. 47th St. |
| Vancouver, WA 98661 [
I Name |
IAddress !
I ) |
IClty St. Zip i
L 1-800-800-7588

WwWwWWwW americanradiohistorv com

MON SOIUOIIOB|T ‘9661 YoIBY

133
-


www.americanradiohistory.com

Electronics Now, March 1996
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e

Cellular Extensions
"THE CELLULAR EXPERTS"

Motoroia 3 watt Bag Phone from $199.
NEC P120 120z. Portable $299.

! Motorola PT 550 100z. "Flip" Phone from $299.

Others available, buy new from us. or send us your phone )

Get a second o third phone with no additional monthly charges! ;‘};SIEZ';“’)T],\’;T;;E"Y

Motorola, NEC. Panasonic. Audiovox and many others City, NE 68410.
Fax Back Hotline, For 24tv. Info. call from your FAX (714) 581-7460 or call

L The National
(800) 457-4556 9am fo?n gpm PST €13 Arbor Day roundation

You Need
Tree City USA

City trees add the

soft touch of nature

to our busy lives.
Support Tree City

USA where you live.

For your free booklet,

write: Tree City USA,

Deqler inquiries welc

CME-100P(M) PINHOLE CAMERA
with BUILT IN AUDIO COMPLETE 2.4 GHZ
e 1/3” CCD PICKUP DEVICE G R H NG
P s el ﬁﬁﬁu FM VIDEO/AUDI? =
¢ 492 LINES RESOLUTION T
s.ra i GCIEAAION TRANSMITTER/RECEIVER SYSTEM | | \Gaiaaaby
® 1.5/8"x 1-5/8" x B/8" with STEREO AUDIO
. o ¢ STANDARD VIDEO OUT (UP TO 500 FOOT RANGE | ——
Ll with BUILT IN ANTENNAS) .
{STANDARD LENS VERSION BHOWN} s l 45.00 Y us! 'o 'RANSM" v|D!°/s'!R!° VISA
AUDIO FROM VCR TO ANY TV SET =
CAMERA BOARD MODULES ® PERFECT FOR SURVEILLANCE
CME-1005 STANDARD LENS CAMERA $ 100 APPLICATIONS W
CME-100P  PINHOLE LENS CAMERA $ 100
CME-100P(M) PINHOLE LENS CAMERA ® VERY COMPACT IN size ‘m
with BUILT IN MICROPHONE $ 143 COMPLETE SYSTEM S 200.00
CME-100C €™ MOUNT CAMERA $ 130 FCC CERTIFIED
CME-2005CP 1/3” COLOR CAMERA BOARD $ 243 SEND FOR DETAILS
CREATIVE MlCRo ELECTRONICS' Inec. (PHOTO NOT AVAILABLE FOR THIS PRINTING)
P.0O. BOX 4477 ENGLEWOOD, CO 80155-4477 CALL OR WRITE FOR FREE CATALOG

PHONE: (800) 771-1295 (Out of Colorade Only) PHONE: (303) 771-1288 FAX: (303) 771-1136

by, TEST EQUIPHMEST FALES

WE 8UY
S SASRACTION 3 SURPLLS
74, ¥ PRGRAY Q 7 EQUIPMENT
A0 W‘ 3\ HP 5370A.... UNIVERSAL T/1 COUNTER...$795 HP 54510A.. DIGITAL STORAGE SCOPE..$4995,/.,,
HP 1650B....80 CH. LOGIC ANALYZER......$3495 HP 4954A.........PROTOCOL ANALYZER...$2895 W
(W/ BRAND NEW CRT'S)
FLUKE 5440A.......DC CALIBRATOR..........$2795 HP 8012B...50 MHz PULSE GENERATOR....$695
o HP 1980B.........DIGITIZING OSCOPE....... $1195 TEK 7104.......1 GHz SCOPE SYSTEM........$4995 Z
o (W/ 4 CH. & DIGITAL STORAGE) (W/7A29,7B10 & 7B15) -
4 . FLUKE 5200A......AC CALIBRATOR.........$2195 KEITHLEY 224.....CURRENT SOURCE.... $1195 el A%
o HP 8754A.... NETWORK ANALYZER.......$2995 TEK P6201......900 MHz FET PROBE........... $295 ‘
% (W/ 8502A TEST SET).......$3995
FLUKE 5100B-03-05....CALIBRATOR.......$5695 \ BMI 2400.....POWER LINE MONTTOR.......$1895
’ FLUKE 752A... REFERENCE DIVIDER......$2950 DATRON 1081.......7.5 DIGIT DMM............ $1595
ANRITSU MS96A...OPTICAL SPECTRUM FREQ. & TIME 8400....GLOBAL POSITIONING
ANALYZER........$5995 SYSTEM.....ccccoun $6995
544 ASK ABOUT OUR NEW
RO. BOX 986 PHONE (603)434-2 TEKTRONIX & FLUKE
LONDONDERRY,NH 03053 FAX  (603)425-2945 PRODUCTS

wwWwW americanradiohistorv com
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 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

¥ Sound-Activated XMTR, range to 500 ft.

+ 2-STAGE XMTR, 9-Voit, very powerful

All above require simple soldering at 20 4 places.
$29.95" ea.

TELE FM WIRELESS MONITORING SYSTEM.
(Kit) $99.00*

TELE CALL FORWARDER. Transfers incoming
calis. $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 8 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 & Handling add *$5.00 and *+$2.00 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) 4944924
Mon.-Fri. 8 a.m.-5 p.m. Mtn. Time

The Pocket Programmer

Only $129 95

0y

s

INTRONICS,

wesmenia . [NC,

TO PRINTER PORT

THE POCKET PROGRAMMER
'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 C00

Tel. (913) 422-2094 Add $4.00 Shipping

Fax (913) 441-1623 Visa/ Master Charge

l I CProgrammer

Development Tools

JM-PICE $245
® Programmer for PIC 16C5X, 16C6X,
16C7X, 16C84, and 17C4X in DIP

packages.

e Assembler and Simulator

® Emulates program memory, registers,
and 1/O for the PIC 16C5X.

® Instruction-level emulation for the
PIC 16C71 and 16C84.

® Programmer only $755, Complete
package $245. 15 day money-back
guarantce.

® Adapters for emulating 16C6X and
16C7X will be available soon.

80C552

Development System

e 8051 core processor with 8 channel

10-bit A/D and PWM.

¢ 24 more I/O and RS-232 port.

e 32K ROM and 64K RAM.

e $130 each SBC. High performance
development system includes
assembler, disassembler, real-time
exceution and debugging, monitor
program, and examples ($70 more).

e 80C31 Development System is also
available.

ROMY-16

EPROM EMULATOR

Emulates ROM or RAM in 8- and 16-bit
systems. $195 (2716-27256) or $245
(2716-27010). Window/menu driven

interface. 15 day money-back guarantee.
Optional assembler, disassembler, and
ROM debugger $100 cach CPU.

68HC11

Development System

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&M Microtek, Inc.

83 Searnan Road, W Orange, NJ 07052
Tel: (201)325-1892 Fax:(201)736-4567

We Carry A Full Line Of Premium Convert-
ers And Descrambiers Compatible With:

. Scientific Atlanta™
Systems
-Jerrold™ Systems
. Tocom™ Systems
. Zenith™ Systems

. Pioneer™ Systems

SATISFACTION GUARANTEED

OR YOUR MONEY BACK!

BEST PRICES FREE CATALOG

Please have N’\o MAKE & MO L # of your tull
premium service cable box r ou cali!

ALLSTAR ELECTRONICS

800-782-7214

HOURS: 9-6 M-F 10-3 Sat EST

1t ls not the iment of Alister Electronics o defraud any pey TV
operstor.  Anyone implying theft of service will be denied
assistance. A}l brand names are registered

respective owners & sre used tor reference 110-84
Queens Bivd., #4565, Forest Hilla, NY 11375, NO SALESI

WwWWW americanradiohistorv com

if you are nol gemng
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.

340 East First Street Fax Order Line
Dayton, Ohlo 45404 1-800-244-6324

Order Toll-Free
1-800-344-4465

CIRCLE 251 ON FREE INFORMATION CARD
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s TRONICS'

Quality Microwave TV Systems
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

| PHILLIPS-TECH ELECTRONICS Your source for:

-1 PO Box 8533 » Scottsdale, AZ 85252 | | | Miniature Robof Kits Bl 0¥ <2
g;g;;gggigdsavsgey ORDER LINE 800-880-MMDS Robot Books ™ kewhle
Complete G,,d+$2gg CATALOG/INFO 602-947-7700 Robot Electronic Kits

Five Year Warranty FAX L I N E 602 947 7799 ) MUS(Ie W”'e$®
FREE SHIPPING Visa * M/C ¢ Amx ¢ Disc * COD's * Qty Pricing | Robot Videos
CIRCLE 325 ON FREE INFORMATION CARD Co the World

With You P( 3-165 $35.00

Book, 256 pages w/PC disk & mOfe.I

Visit our electronic store

on the World Wide Web: <
www.robotstore.com

or email us o receive our email catalog,

VGA 0-10)‘ 39

Mondo-tronics Inc
524 San Anselmo Ave. #107-103
San Anselmo, CA 94960
&y email: info@mondo.com
Yo SRR e R

“ Vi

\ AR \\w‘“w
| Sync on Gre
R-12
ATEN’ITD
New!
Pocket Cube~ with
Filter
. Wireless cable box tester
Finally, a low cost way of getting i{lto the .monitor repair business. With the Checker 12 you for authorized cable
can test and repair computer monitors with speed and accuracy. The “Checker 127 is an tachrici
easy to operate, hand held , battery, or AC operated computer color monitor pattem ) echnicians.
generator. With its support of CGA(15.75khz),EGA(22khz),MACII(35khz), and VGA Surface Mount Technology.
modes 1,2,3 (31.5khz), 800X600(35khz), 1024X768 interlaced.(35khz), 1024X768 non- Simply clip it onto a 9V

interlaced, & 1024X768N1 with spnc 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 battery for 10sec.

monitor you are testing, You don’t have to be a monitor expert to use the Checker 12. lts’ . Wo.rks °r: J":." m.OdEIS'
front panel color pictures, show just what you should be seeing on the monitor under test. D*5,0*V5,0*7,0*V7,D*BB,C*T.
You can quickly tell if the monitor is 2 VGA, SVGA, or a SVGA/NI. No more guessing, or“y $69.95!

The “Checker 12" provides various test pattems for VGA monitors. X-hatch, for size and

linearity and convergence set-up. White screen, for purity and CRT bum evaluation. Color (plus $8 S&H)

bars and 8 step gray scale for color tracking and balance. There is also a single color mode 30 Day Wa rranty
that fallows for §ingle color channel operation. There is no easier way to test and evaluate Quantity discounts available.
© monitors than with the Gled(e'r 12. Dealers Welcome.
o] Price: $295.00 + $5.00 S&H. Test chips available for
= Includes battery, AC adapter, Mac adapter and 120 day warranty v
% We also have the Checker VI, a six port stand-alone VGA (640x480) test pattem generator, J and SA8600.
= NO computer reguired. Just $249.95. Order Toll Free
3 1-800-417-6689
g @ @ M EE @ Mon.Wed,Fri, 9AM-5PM EST
‘c - If busy please keep trying.
e — VISA, MC, MO or CASHIERS CHECK
8 Computer & Monitor Maintenance IEC, P O Box 52347, Knoxville, TN 37950-2347
= 6649 Peachtree Ind., Blvd., Suite N-1 » Norcross GA 30092 Pocket Cube is a test generator ONLY.
1-800- 466-44" 770-662- 5633 (VOICE), 770-840-8814 (Fax) Do not use these devices without authonzgt,on

from your local cable company and local officials.

136 We're on the WEBB at hllﬂ JIwww. comﬁutermomlor .COm No TN sales.

CIRCLE 333 ON FREE INFORMATION CARD

wWWW americanradiohistorv com


www.americanradiohistory.com

New ELECTRONIC GUN!

Add FIREPOWER to
almost anything!

hitpi/Avww.hoopsware.comr
email:sales@hoopsware.com

ATacing new Bun has only ing part - the prog

imagine the passibilities/l! This simple, silent, and inexpensive
praject uses parts mostly available from Radio Shack and can be
buitt in as littie as 30 minutes. The same principies can be used to
buiita silent weapon with deadty force! You must be over 18 years
of age to order. Compieta plans only $15.00 ($20.00 Canada and

Mexico). Order SGGUN.

VISAMC ORDERS (702) 322-8878
or send check or M.O. to: HoopsWars
P.0. Box 3079, Dept. EN
Sparks, NV 89432-3079

OnLy @

Includes

* MGA, CGA, EGA
& VGA compatible.

* Design large multi layer
boards,

* One level pull down

menu and quick keys
for fast layout.
. HIO
* Dot matrix, laser, plotwer, UTOMATION
Gerber & N.C. drill output. /e 7

« 6 Month Prec
wodate 7840 ANGEL RIDGE ROAD
ATHENS, OHIO 45701
(614) 592-1810
Visa & MasterCard Acocepted

P-oc Demo

L -l
PIO TEST

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.C. Box 2597, Alliance, Ohio 44601

Or Call: 21 6'821 -6478

PRINTED
CIRCUIT BOARDS

LEAD TIME PROBLEMS?
CALL THE PROFESSIONALS

¢ Single Sided ¢ Double Sided PTH
¢ Solder Mask ¢ Component Screen
* Prototyping ¢ High Production

AMERICAN OWNED
AND OPERATED

CALL OR FAX FOR PRICING
K&K ELECTRONICS
170 E. Market St.

Alliance, Ohio 44601
216-821-6478 FAX 216-821-6380

“NOW BUYING”
$$ BEST PRICES $$
AVAILABLE

Midwest’s Largest Brokers
(We buy quantities of one to one thousand units)

NATIONAL CABLE BROKERS
(219) 935-4128

Printed Circvits
in Minutes Direct
From LaserPrint!
1. LaserPrint*

2. Press On**
3. Peel OFf

81/ x11"
* Or Photocopy I

household lron
or P-n-P Press.

B " 2 2]
Use Standard Copper Clad Board
20 Shts $30/ 40 Shts $50/ 100 Shts $100
Visa/MC/PO/Ck/MO $4 S&H
Techniks Inc.
P.O. Box 463
Ringoes NJ 08551
ph. 908.788.8249 fax 908.788.8837
hitp://www/chelsea.los.com/~techniks
Retall Dealer Inquires Invited

BCD”

e |l e c tr o

ée'll Buy your

excess Inventory

IC's, Transistors, Diodes,
capacitors, trimpots, etc. etc.
sPurchase outright
«Consignment
*Partnering agreements
Send your excess list

for a quick offer!
Contact Bob Harris
Phone (214) 343-2170, FAX 1854
email - bedelect@onramp.net
web - htp:/mwww.bcdelectro.com/bed

16 Bit Control

& Data Acquisition System

Powerful,
Easy to use,
Tons of Memory,
110, & features:

34 digital VOs (7 IRQ)
RS-232 & RS-485 + LCD/Keypad port
RT clock option +8ch 106 fast A/D

16.8MHz 68HC16

Affordable “C* compiler/ ibrary
Multi-tasking kemel .
Up to 256K ea. SRAM, FLASH memory

INTEC INOVENTURES INC.

Ph: (604) 721-5150 FAX: 721-4191

New ELECTRONIC GUN !

Add FIREPOWER to
almost anything!
b:http

Amatzing new Blectronic Gun has only one moving pert= the srojectiiel
imagine the possibilfdesi!! This simple, silent. and insxpensive
project uses parts mostly available from Radio Shzck znd can be
built in as fttle as 30 minutes. The same principies can be usedto
build & silent weapon with deadty force! You must be over 18 years
of age to order. Complete plans only $15.00 ($20.00 Canade and
Mexico). Order MGGUN.

VISA/MC ORDERS (702) 3228878

or send check or M.O. fo. HoopsWars

P.0. Box 3079, Degt. EN
Sparks, NV 33432-3079
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Save on Cable rental fees! s

CABLE TV

DESCRAMBLERS

WE’LL BEAT
ANY PRICE

COMPATABLE REPLACEMENTS

FOR MOST MAJOR SYSTEMS

]

]

1

]

]

INTEGRATED CIRCUITS :
]
]
1
]
]
® 30 DAY MONEY BACK GUARANTEE :
1
]
]
]
]
]
]
i
1
1
]

MEMORY (NEW OR USED
EPROMS (NEW OR USED
CIRCUIT BOARDS

* DIODES

* TRANSISTORS

* 24 HOUR SHIPMENTS! ® QTY DISCOUNTS!
MASTER CARD  AMEX ¢ VISA « C.O.D.

1-800-284-8432

Have make and model number of
equipment used in your area ready.
All Shipping & Handling Fees at Customer's Expense.

CABLE WAREHOUSE

10117 West Oakland Park Blvd., Suite 315, Sunrise, FL 33351

ke

Tel 310-494-4851 Fax 310-494-4913
1 1891 Obispo Ave Signal Hill, CA 90804

(NO FLORIDA SALES)
\ Anyone implying theft of service will be denied assistance. ’

310 Garfield St Suite 4 New Low Price!

Imoron PBn2n8  S5Q. OO

'ElectroNics €ugene, Oregon 97402

mmi SATELLITE T™v

The TDD-8X features a Theee
large 8digit LED display and {gd

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™,
our IBM/Compatible logging software is included. Available

The aclaimed 'bible" of satellite TV
— ALL theTECHNICAL DETAILS —

° O eration, installation & troubleshooting
of analog and digital satellite systems

® The transition from analog to digital TVRO

1-800-483-2423

4th 'DIGITAL’ edition s

Ann mouausnoovmc
MANUAL

324 pages
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accessories include a Plastic Mounting Kit (815), Audio/
Computer Cables ($20) and a 12VDC AC Power Adapter ($10).
Visa, MasterCard, American Express, Discover and Governinent Purchase
Orders accepted. Minimum Governinent Purchase Order: $99. COD $5,
(Cash or Money Order only); S/H: $6 USA; $10 Canada; $15 Foreign
Info: (541) 6872118 Orders: (800) 338-9058 Fax: (541) 687-2492

Or contact motron.info @ emerald.com for a catalog via the Internet |

TO ORDER s35 pihs Ehign

or for 8 FREE books/software/video CATALOG

Bani

1905 Mariposa. Boulder, Colorado 80302. USA
Telephone: 303-449-4551 FAX: 303-939-8720

INTERFACE TO YOUR PC KEYBOARD INPUT !
Our KE—18 Keyboard Encoder
converts contact closures into
PC compatible keyboard signals.
+ Replaces your PC’s keyboard
or works in oddition to it.
* Scon 9x9 motrix or 18 inputs [Hagstrom Electronics
+ PCXT, AT, PS2 & Compatibles 2 Green Lantern Bivd.
* Compact 2.5" x 3.0 Size  [Engicott, NY 13760
Only $59.95 & $4 S&H | (607) 786-7523

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome
Call VISION TIME PRODUCTS
1-800-310-1153 M-F 8a-8p

NO TENN SALES

The Electronic Experimenter's Journal
It's part catalog, part magazine and part data book with kits, parts.

plans, articles, and application notes. —
Call for your FIIEE OZ,\\
copy today =

Debco Electronics
4025 Edwards Rd

Cincinnati, OH 45209 1 800 423 = 4499

18 lﬁ‘:.

CABLE CONVERTERS/DESCRAMBLERS S'B“?:{t
* % % % SUPER BUYS % % % % Charger |B
* FULLY REFURBISHED UNITS %

BY WARREN DION N1BBH

FOR GEL-CELLS or LEAD ACID BATTERIES.
Features: Precision temperature tracking voltage
reference & three mode charging sequence.
Standard kit is for 12V @ 1/2 or 1 user
selectable. Can be connected to the attery
indefinately, will not 0vercharge Weighs 2 pounds
and measures 4"W x 5% "D x 2% "H. Finished
enclosure included in klt.

Complete Kit Only
Assembled & Tested
CA Residents add 7.75% sales tax. S&H: §5.00

(insured). Forelgn orders add 20%. For more info
or price list; send legal size SASE (52¢) to:

S  AzA Engineering 22

2521 W. La Palima #K - Anaheim, CA 92801
(714) 952-2114 - FAX: (714) 952-3280

TOCOM — JERROLD — SCIENTIFIC ATLANTA —ZENITH — PIONEER

“WE SERVICE MOST CABLE CONVERTERS”
phone (219) 935-4128

NATIONAL CABLE BROKERS

1801 W. JEFFERSON ST., PLYMOUTH, IN 46563
OQUR 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.

N==R

Mo o Mo Coromar Cobis Assicrace
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BEST DEALER PRICING!

CABLE

IMPROVE YOUR IMAGE WITH |

FREE Cable TV Catalog. |
e |

Now you can tune-in your favorite
cable TV programming and
SAVE $100°S - EVEN $1000'S
on premium CABLE TV EQUIPMENT.

MODERN

'y

ELECTRONICS
1-800-906-6664

2125S. 156TH CIRCLE « OMAHA, NE 68130

(13
i“:\ [\

Infrared A/B Switch Box

The “Quick Switch” uses your remote to
switch between any two TV sources,
cable, antenna, game, satellite receiver,
etc. -notraining required. Hold down the
"zero" or any unused button on your
remote for 1% seconds and the box will
switch. Includes hookup instructions.
95v018 $39.95 each

STEPPER MOTORDRIVERIC
UCN5804-B. Drives a unipolar stepper
in one of three operating modes: single
phase, two phase or half step. Upto 1.25
Amps per phase. Step and direction in-
put. Drive with a 555 oscillator, parallel
port, etc. Build your own robot turntable
for model trains, anything that requires
precision positioning.

931002 $4.50 each
» Above, packaged with 5V stepper mo-
tor (92M010) and schematics.

931003 $9.95 each

Send $2.00 For Our 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
World Wide Web: http:/iwww.alltronics.com
On-Line Ordering: (408) 943-0622
14400-N-8-1-24 Hrs.
030396

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 681 14
COD ¢ MasterCard ® Visa
Amex ® Discover

Robot Kits

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

Y

TS

v/ Academic-Level Books
v Build it Yourself
v Action Packed

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 4 ATAL
Add: $4.00 Shipping 0 PAGE C oG

Graymark

P.O. Box 2015, Tustin, CA 92681

CIRCLE 311 ON FREE INFORMATION CARD
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PUT YOUR PC TO WORK!

THIS IS THE MACHINE YOU'VE BEEN WAITING FOR!

Imagine using your computer to tum 3D CAD drawings into actual working paris! Machine
and drill printed circuts directly from blank meterial. Fabricate intricate mechanica!
components from raw plastic or aluminum. Route wood to make signs or "digitally” carve
three dimensional art objects AND MORE! Sound intaresting? You bet it is and with your
creativity the sky's the limitl The NEURACTOR CNC-4+,5,6,& 7 Deskiop Manufacturing
Systems may be just the edge you need! Utilzing 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%18%4.6"and includes four 83 oz/in CY-
MOTORS. The CNC-5,6,& 7 (appx. 42"x42'%4.6", 66"x42"%4.6" and
66'x66"x4.6" respectively) include four 125 oz/in CY-MOTORS.
Interface card, S amp power supply, 10 pitch steel lead screws, 4 proprietary Slide Block actuator mechanisms, 4 aluminum linear actuator channels,
polished steel guide-rods, toolholder bracket, hardware, etc., are included with each unit. (You provide Dremel{tm) Tool or flex-shaft router and work
surface.) It's a complete kitl All you do is put it together, calibrate it and TURN IT LOOSEI IF THAT'S NOT EXCITING ENOUGH, WE'RE THROWING IN

A FREE, FULL-FEATURED 3D CAD/CAM SOFTWARE PACKAGE
WITH EACH UNITI CNC-4+ i8 $695 + 29.95 S/H, CNC-5 is $895

) + 69.95 S/H, CNC-6 is $995 + 79.95 S/H, CNC-7 is $1195 +
$89.95 S/H. We aiso have MICRO-DRILLS, FLEX-SHAFTS, MILLS,
ETCHERS, CHEMICALS, BLANK BOARDS, ETC.| CNC units sold
in USA and Canada only, no exporis! At these prices, demand is
high so please allow 4 weeks minimum for delivery. CALL NOW!
U.S. CYBERLAB, 14786 Siate Gap Rd., West Fork, AR 72774 (501) 839-8293

L_MICRO _
MACHINING

WITH
FREE 30 CAD
SOFTWARE!

IMAGINE THE POWER!

HUGE! UP TO 6 x 6 FEET!

***CABLE T.V.***
DESCRAMBLERS

Lowest prices, guaranteed!

CES Electronics
(formerly C & C Electronics)
(800) 995-1749
VISA, MC, AMEX, C.0.D.

PLCC prototype adapters

that fit on a single breadboard strip!
PLCC socket mounted on PCB with .25" leads

4 Patent-pending
design for wire
wrap and
breadboarding

28 Pin -$ 6.95; 44 Pin -$ 9.49; 52 Pin -$13.49;
68 Pin -$14.95; 84 Pin -$18.95. All +Shp/Hdig

AMAZE ELECTRONICS CORP.
Cupertino CA - VISA/MC/Check

Tel: 408-996-8943 Fax: 408-996-0366

Our latest catalog offers a HUGE selection
of surveillance, privacy devices including:

The Latest High Tech
Professional Electronic Devices

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.
SDY OUILETY
P.O. Box 337, Buffalo, NY 14226
(716) 691-3476/(716) 695-8660

7 SPECTRUM PROBE ©

I h This low circult loading SCOpe probe

| Bl oquces a 60 g8 Spectrum analyzer
EMC RFI

display on your inexpensive scope
Ask far application notes,specifications. sales & warranly info.
255 Spectrum Probe 30 KHz to 2.5 MHz  $279

107 Probe 1-100 MHz $249 ($279 extra shieiding)
Accessory Current Adapters: |A5 $19 |A7 $29

SMITH DESIGN (215) 661-9107
207 E.Prospect Ave,N.Wales, PA 19454

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

CABLE TV

ALL NAME BRANDS
DESCRAMBLERS. CONVERTERS
COMBOS. CALL NOW
WE'LL BEAT THE COMPETITION

UNIVERSAL SALES 800-647-2371

SY NTAX=J The State of the Art in Cable Solutions

TRI-MODE CA

LE PANS

* Replaces STEALTH, Quality Control
TNT, TVT, etc. 100% Testing
e No tuning, flashing, Assures
flickering or troubles No Returns
P 1-800-676-8131 )i

QTY.

10

PRICE

$45 ea.
100 = $30ea.
500 = Call

Price includes shipping
(Not sold in singles)

wwWwW americanradiohistorv com
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New Surveillance Devices!

Smake Alamn Ultra miniature video cameras hidden in smoke

- your choice, Wide field of view

Cameras  and super .1 lux fow fight sensithvity! Undetectabie!

P \SC -800 TC-70  High quality B/W with 420 fines of
i B "esclution for yltra sharp images.

)  Orecioton ot €319.95 en

? video and sudio.
Buf/ price on surveillance cameras anywhere!
Telephone Transmitter Kit hidden In dual moduiar adaptor
Transmis both sides of oonversaﬂon to any FM radio up to 1/4
mile."SnapKlt” technology. phone iine for
entenng Goesomolete?ymnoueea MA-100§M5 95 \I‘
High quaiity cassette deck plugs —_\
<5 directly into telephone jack! Records up to
~ .Q"/ 12 hours of conversations on a single cassette.|
THR-{ / Recording starts and stops autornatically when
12 Hour phone s used! g a/MC {214)255-7490
raschore $99. 95 Fro sing! hacky Movey s s ospt
Seymor-Radix inc. Box 166055-N irving,TX 75016
Now you can visit us on the intemet at  hitp:/www.why.net/home/sr/

and fabie Clock  alarm or alarm
Video

SHPpER

ACTUAL SIZE B&W CCD BOARD CAMERA

3.6mm Adjustable manual focus or 5.5mm pin hole lens
LATEST SONY HYPERHAD IMAGE SENSOR [ @

PIN HOLE LENS ONLY NEEDS 1/16" HOLE TO SEE THROUGH
RESOLUTION: MORE THAN 380 LINES

MIN. ILLUMINATION: 0.4 LUX 15" sQ.
SENSETIVE TO IR LIGHT HIDE THIS

S/N RATIO: BETTER THAN 50DB (AGC OFF) [, e o
POWER: 9 - 13 VDC LESS THAN 150 MA

WILL RUN ON 9 VOLT BATTERY PICTURES
BUILT-IN ELECTRONIC AUTO IRIS SMOKE DETECTORS ...‘
SHUTTER SPEED : 1/60 - 1/50,000 SEC  THERMOSTATS
VIDEO QUTPUT: 75 OHM, 2/1 INTERLACE LAMPS
1.0 VOLT P/P COMPOSITE 1 9cKs Y. L
CONNECTS TO ANY MONITOR OR VCR ;
RADIOS Piug in power supply $ 6.95
BC ELECTRONLCS QTY  36mm  PINHOLE
1508 LEXINGTON = BEDFORD, TEXAS 76022 7 1-3  $115.00 $130.00
4-9 $110.00 $125.00

PHONE (817) 267-7792 FAX (817) 283-7797

Communications

| Systems
tlE \5 Laboratories

1-800-629-9483

Hobbyists- Embedded Controt Systems for home
Automation. MMC8-10 Cross Point 8x8 Video/Stereo-
Audio electronic patch panel $695.00. TL-100 Coior
Organ Kit $185.00. T-10 DTMF Gen/Detector $225.00.
[Cable TV- Use our product line to automate your
operations on a modest Budget. YC8-28 Commercial
Inserter/billing logger- $1595.00. VC8-78 Channel
Controiler-4VCRs, 2 Laser Discs,2 extemal sources.
Two independent outputs $2095.00. MMCS-11 Wide-
band Video/Stereo Audio 8x8 CrossPoint Switch
Computsr Controlable $895.00.

[Call Toll Free for Info/Catalog or to Order. MasterCard
IVISA. Fax 1-808-625-7035. 1yr warranty on all products.

2 Chan.Storage Scope/Recorder

® Windows based Plug and Play

® Connects to Parallel Port

® The only 20 Megasample/sec
DSO with integrated 16 bit out

® 14 freg. ranges in scope mode

® 10 gain ranges: 5 v/dv to 5 mv/dv

® User definable sampling interval in
recarder mode.

® Built-in DC, rms, pk to pk Voltmeter

® Frequency Mater ( 2Hz to 2MHz )

® 2K RAM buffer in scope mode

® 32K PC buffer in recorder mode

® 1 M Q Input Resistance

® Triggered with AC or DC Coupling

MultiScope (scopelrecorder) $369
+ scope mode spectrum analyser $399

+ source code for customizing $459
$10 shipping. (add tax on N.J. orders)
inquiries to mission@gnn.com

mission tachnology inc.
P.0. Box 3016 , Teaneck, NJ 07666

MORE for LESS. .. Always!

Best Values for Performance, Features and Dependability

DM5050C, 42 Range DM5100, 45 Range

DMM + CAPACITANCE METER WIDE RANGE, ELEVEN FUNCTION

® Digital Multimeter B Auto Power Off, Data & Peak Hold
® Resistance - Up to 2,000 MQ W Measures Wider Range
W Capacitance Meter, Extended Range ® Frequency - Ug to 20 MHz
® Up to 20,0004F (9 Range) ® Capacitance - Up to 200 yF
® 7¢ro Adjust Knob ® Resistance - Up to 200 MQ
® Test Leads and Buklt-in Socket ® Current - Up tc 20 A AC/DC
@ Check Motor Starting & ® Logic - TTL
Running Capacitance ® TRhFE
B Triggering Lamp

+ 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, Capacnance Engine Analyzer, Clamp-On, Electrical Tester and More.

® See your local distributors or Call for Catalog

26242 Dimension Cr., Suite 110
Lake Forest, CA 92530
(714) 586-3700 « FAX: (714) 586-3399

Bel MERIT

SOLUTIONS FOR THE TEST INSTRUMENT

800 880 7688 or Fax 212 349 9160

CIRCLE 297 ON FREE INFORMATION CARD
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Model 1010 Synthesized
Sweep/Function Generator $395
0 m. o 12 MHz (opt. 2) - .005 Hz min. step
size
B AM and FM modulation psing internal
synthesized modulation source

0 Log or linear frequency sweeping with
calibrated markers

CW Pulzes from 25 ns to 100 sec. User can
specify independ ition f

B Sine or square Burgt mode (1 to 65535
pulses per burst) - Internal synthesized
burst rate generator

queney

B friangle & Sawtooth CW or triggered

Optious available: 42 ppm accuracy,
RS-232 interface with Windows/DOS
software, Labview VI coming soon,
OEM boards svailable

Applications: Hobbyist, Technician,
Engineer, Education, Circuit design lab,
Electronics or Biomedical research

PWI1/MobileFax
2533 North Carson St. Suite 1956
Carson City, NV 89706

(800) 910-4099 rax (s0s) 379-9447

@& Col

=1
MOD-MCT _

Advantech LabTool 48
1295. ADVANTECH LABIOOL48 i

669. EETOOLS ALLMAX PLUS Needham
596. ADVANTECH PC-UPROG P
569. MOD-MCT-EMUPA

429. XELTEX SUPERPROII e
329. XELTEK SUPERPROI R EETools
424. NEEDHAMS EMP-20 ——
189. XELTEK ROM MASTERII =™

149. XELTEK ROM MASTER !

135. EETOOLS ROM MAX | Needham

187. EETOOLSROMMAX4 2 -
419. EETOOLS PROMAX "
49, SUNSHINE 1 GANG
125. SUNSHINE 8 GANG (21990

General Device Instruments
Sales 408-241-7376
Fax 241-6375 BBS 983-1234

s m

Elactronic
Devices with amezing capabilities can be monitoring your
telephone and room conversations RIGHT NOW1 Are you
sure you're safe? FREE CATALOG tells you fastl Includes
Free Bonus details on fantastic opportunitias now open in
Counter-Surveillance field. Exciting, immansaly interasting
and EXTREMELY profitable (up to 8250 hr) full/part-time
income. Call Now!

EAVESDROPPING is unbeliovably widespresd!

CLASSIFIED

CABLE TV

SATELLITE EQUIPMENT

ATTN, cable box owners. Order your ID signal
and bullet sto%per before it's too late. Send $23.00
to R.R. ENTERPRISE, Box 3532, Easton, PA
18043.

FREE catalog — Lowest prices worldwide.
SKYVISION, 1012 Frontier, Fergus Falls, MN
56537. 1 (800) 334-6455. See full page ad The
Shopper Section.

SECRET Cable Descrambiers Build your ows

descrambler for Less than $12.00 in seven easy
steps! Radio Shack parts list and Free descram-
bling methods that cost nothing to try, included.
Send $10.00 to: INFORMATIO! RY, PO

Box 669, Seabrook, TX 77586. For VISAMC,

COD's, {713) 922-3512 Anytime!

DESCRAMBLE Cable with simple circuit added

to Radio Shack RF modulator and using VCR as
tuner. instructions $10.00. TELECOM, Box 832
E3, Brusly, LA 70719.

CABLE Descrambling New secret manual.

Build your own descramblers for cabie and sub-

scription TV. Instructions, schematics for SSAVI,

Gated Sync, Sinewave, (HBO, Cinemax, Show-

time, UHF, Aduit) $12.95, $2.00 posta&e.

gé\gLETRONlcs, Box 30502R, Bethesda, MD
824.

CABLE Descrambier! Anybody can build in
soeven steps with Radlo Shack parts. Plans
$5.00. 1(800) 818-9103.

CABLE TV Equi

ggaom & Accessories Wholg-
salers welcome! 30 day mo ack %arantee!
Free catalog! PERFORMANCE E IONICS
INC., 1(800) 815-1512.

CABLE descrambier! Build with 7 Radio Shack
parts costing $12. Instructions. $8. FA.S.T., Box
369-E3, Pt. Salerno, FL 34992-0369.

CABLE TV Test Chips for Jerrold, Tocom, Pi-
oneer, Scientific Atlanta, etc...Quick instailation!
New Multi-Mode modules available. Prices from
$5.00 each. 1 (800) 786-9025.

CABLE-safe. Guarantee cable privacy. The one-
way valve for your cable TV signal. Cable signats
come in, but they don't go out! $29.95 + $3.00
S&H. VISA/MC/AMEX. ELECTROMAN, Box
24474, New Orleans, LA 70184. (504) 482-3017.

VIDEOCYPHER |l 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 Videocr‘pher 1 Plus, $20.00.
Schematics for Videocypher 1l 032, $15.00. Soft-
ware to copg and alter EPROM codes, $25.00.
VCIl Plus EPROM, binary and source code,
$30.00. CABLETRONICS, Box 30502R, Beth-
esda, MD 20824,

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.

SECURITY

SURVEILLANCE Privacy security protection.
Catalog $5.00. SPY EMPORIUM, 6065 Hillcroft,
Suite 413, Houston, TX 77081. (713) 774-1000.

TEST EQUIPMENT

TEST Equipment pre-owned now at affordable
prices. Signal generators from $50.00, os-
cilloscopes from 850.00. 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.

SURPLUS electronic test equipment for sale at
deep discounts. Write, phone, or fax to request the
current list. JIM STEVENSON, 3401 Sunny Slope
Road, Bridgewater, NJ 08807. Phone: (908)
722-6157 Fax: (908) 722-6391.

“DESCRAMBLER Schematics Revealed” A
eowedul uide to descrambling schemes. $10.00.

ISA/MC/AMEX. ELECTROMAN, Box 24474,
New Orleans, LA 70184. (504) 482-3017.

REVOLUTIONARY New Techno|ogy. Does all
cable boxes. For free catalog call MEGA 1 (800)
676-6342.

UNIVERSAL Descrambler. Unscramble signals
using your VCR as the tuner. Works with virtually
angsystem, this is the only one you need. Declare
cable box independence! Fully assembled.
$129.95 + $5.00 S&H. VISA/MC/AMEX. ELEC-
TROMAN, Box 24474, New Orieans, LA 70184.
(504) 482-3017.

“BULLET Buster". Protect your cable box
against the infamous cable “bullet”. The “Bullet”
Buster acts as an electronic shietd. Installs in-line
in seconds. Don't wait until it's too late! $19.95 +
$3.00 S&H. VISA/MC/AMEX. ELECTROMAN,
Box 24474, New Orleans, LA 70184. (504)
482-3017.

CABLE Unscrambled. Everything you want to
know about cable, but are afraid to ask. $10.00.
VISA/MC/AMEX. 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.

BUY From the best — Forget the rest. Convert-
ers/Descramblers — We beat ali prices. Call
ATLAS VIDEO, 1 (800) 406-0071.

BUSINESS OPPORTUNITIES

THE money-making method of the future is here
now! Send for free detailsi PARKSIDE PRESS,
Dept.-2B, 7527 Berwick Drive, Westland, M|
48185-1414,

EXCELLENT Extra income! Assemble easy prod-
ucts at home. Program guaranteed! 1
(800)-377-6000 Ext. 6870. Open Sunday.

EASY work! Excellent pay! Assemble products
athome. Call toll free 1 (800) 467-5566 Ext. 5192.

FREE invention Package: DAVISON & ASSO-
CIATES offers customized development, patent-
ing, and licensing of new products and ideas.
Proven results: 1 (B00) 677-6382.

MAKE $75,000 to $250,000 yearly repairing all
kinds of 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,

B&J Computer. Build your own computer and
save. Cali or fax for your free Screensaver and
price lists. (203) 484-7565.

EDUCATION & INSTRUCTION

ELECTRONIC engineering. 8 volumes com-
lete. $109.95. No prior knowledge required. Free
rochure. BANNER TECHNICAL BOOKS, 1203

Grant Avenue, Rockford, IL 61103.
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Restores Horizontal and Vertical
Sync Lines from Distorted
Analogue Video Formats

For Free Information Package on Completed Units and Pricing

= * Call Toll Free

T 1-800-236-5778

R.C. Distributing « PO Box 552 - South Bend, IN 46624

: Cable TV
Descramblers

Convertors * Filters * Accessories

30 day Free Trial - NO RISK!

Unbeatable wholesale prices!

Affordable extended wargoty
Year Waranty on aff products

a//lﬁe caéé prof Jdianaé./

Credit Cards Welcome!

1-800-379-3976

Prices starting
as low as $99!

Free
Catalog

= el
£lectronics

Your Time is Valuable

Find VGA video and
printer problems fast

Parallel
rinter
ester

3699

each

VGA
pattern
generator

Has the
printer gone <
‘round the bend or is it a bad cable
or printer card? Is the monitor fried
oris it the video card? Fox Box
pocket testers get you to the source
of the problem fast. Order today!

micro & ngincering ats
Box 7532 Colorado Springs CO 80933 (@
(719)520-5323  FAX 520-1867 |=0m

$199

24 nampang pods -

Vikoawa | iR Somed
r$232 ampling
Senw Lew ang

N\ |
Modute

Cable &=—3 Test

Ouvders Only Information

’ e
1-800-615-9221 Alds 407-998-7883

Test Chips that fully activate Jerrold. Tocom, Zenith,
SA, Pioneer and more. Quick-Board installation!
Prices from 35 10 $49.95 ea. MC SPECIALTIES

1 Year Warranty!
No FL Sales. Not for use in cable co. owned equipt. For test or vepair only.

CAPACITOR CLOSE-OUT
SAVE 50% o 75% OF RETAIL
TOP QUALITY PARTS! WHILE SUPPLIES LAST!
CERAMIC DISCI  ELECTROLYTIC!I TANTALUMI

AXIAL/RADIALI PREFORMED/LONG LEAD!
0.01uF / 500vdc Disc @ 76 each (That's 50% cheaper than most)
22UF / 50vdc Elec-Radual @ 84 eoch (That's $3% chesper than most)
Also, TO-220 Clip-on Heat Sinks @ 134 each (That's 60% cheeper than most)

Send SASA Tor Eree cutalog to:
1DG, Dept. E11. PO, Box 20908. Raleigh. NC. 27619

24 CHANNEL LOGIC ANALYZER
50 MUz sampling speed
Expandable to 192 channels
VGA graphics PC based interface
115K baud RS232 link 1o host
External clock feature
Programmable trigger
Up to 32K samples per channel
Fully assembled and tested
ONE YEAR WARRANTY
Get this powertul niew toal at this incredibly low price!
We accept Visa, MasterCard and COD orders.

ProBoard Circuits
Phone: (409)762-5436  Fax (309)762-1167

100 Market street, Suite 16 Galveston, Texas 77550

CRYSTAL CONTROLLED

SurvEeiLLaNcE

PROFESSIONAL ENCASED PARTIALLVI

VHF & UHF ASSEMBLED TRANSMITTER KITS

Countersurveiflance. Also Tunable 70 to 305 MHz Kits. We |

Design & Manufacture Our Equipment. Custom Design.
FOR CATALOG SEND $2.00 TO:

SHEFFIELD ELECTRONICS CO., P.O. Box 377940-C
Chicago. IL 60637-7940. Tel. (312) 324-2196

CABLE TV CONVERTERS

Equipment & Accessories
Wholesalers Welcome

Call VISION TIME PRODUCTS
1-800-310-1153 M-F 8a-8p

NO TENN SALES

Surtace Mount Chip Component

Prototypmg Kuts-—

CC—1 Capacitor Kit conlams 365 DIOCBS 5ea.of evsry
1096 value from 1pf to 33uf. CR-1 Resistor Kit contains
1540 pieces; 10 ea. of every 5% value from 10{1to 10 meg(l.
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 PO’s
accepted with approved credit. Call for free detailed
brochure.

426 West Taft Ave. * Orange, CA 92665-4296
Local (714) 998-3021 « FAX (714) 974-3420

Entire USA 1-800-854-0547

COMMUNICATIONS SPECIALISTS, INC.

WwWwWWwW americanradiohistorv com

Thresbbing
« Mesdems

Joshua Bagby,
of Penthouse fame!
The reviews tell it all:
this is the #1 book on
cyber-intimacy! 290
pages, November 1995,
$17.95 NEW!

ULTIMATE

Scanner
Bill Cheek's 3rd book
on scanner mods is just
terrific! Enter the 21st
century with the mad
modmaster. 242 pages,
highly illustrated, large
format, 1995, $29.95

EMERGENCY RADIO!

Scanning the news

as it happens
by Norm Schrein, "Mr.
Scanner," President of
the Bearcat Radio Club
214 pages, $14.95

TravelScan

Good Frequencies
Across America

Henry Eisenson (FINALLY!)

150 pages, 1/96, $9.95

d‘IEW (1/96)
reat reviews!

Smart Casino Gambling
Olaf Vancura, PhD
364 pages, $24.95

Cheating at Blackjack,

SQUARED
Dustin D. Marks

208 pages, $24.95

S/ $4 1st book, then $2 ea.
CA add tax.
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Electronics Now, March 1996
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CLASSIFIED

LEARN VCR repair. Great profits. Home study.
P.C.D.l, Atlanta, GA. Free literature. 1 {800)
362-7070 Dept. VRC342.

ESP, Bloelectricity, Microwave hearing, com-
rehensive booklist... $1.00; $2.00 Foreign.
ESEARCH ASSOCIATES, PO Box 3583, Boyn-

ton Beach, FL 33424-3583.

LEARN PC Assembly language. Disk $5.00.
Book $18.00. ZIPFAST, Box 12238, Lexington, KY
40581-2238.

HUBBLE Telescope. Photographs (SG|FS) —En-
tire public Hubble Series available. SPACEPICS,
PO Box 75711, Oklahoma City, OK 73147,

LEARN- At- Home course for the motorola
68HC11 microcontroller. Breadboard over fifty ex-
periments! Add A/D, temperature control, LCD
displays to your next project. $19.95 gets éou
started. For brochure write: MICRO BASICS,
1184130 N.E. 124th Street, Suite 161, Kirkland, WA
98034.

WANTED

INVENTIONS, ideas, new products! Presentation
to industry/exhibition at national innovation ex-
position. Patent services. 1 (800) 288-IDEA.

CABLE TV TURN-ON CHIPS

' SUPER Cable TV “Test Chips". Provides full

service activation. Excellent; instructions &
illustrations. Jerroid Starcom: DP(V&(:.. 5%%9')7
DPBB7..CF1-2000 series. Ploneer: BA- thru
BA-6700. Scientific Atlanta: 8500 thru 8600.
Tocom: 5503-VIP..5507. Zenlith: ST-1000 thru
ST-5000, Cail now!! MASTER COMPONENTS, 1
{800) 233-0570.

PCB design. Why let good designs die because of
poor IaBout? 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,

CB Radlo modificatlons! Frequencies, 10M,
sliders, FM, amplifiers, books, kits, repairs, high-
performance accessories. The best since 1976)
Cata|gg $3.00. CBCI, Box 31500EN, Phoenix, AZ
85046.

CBers Order new CB Trick |1l CB book. Shows CB
tune ups, amplifiers, and expert CB info! Send
$19.95 to MEDICINE MAN CB, PO Box 37, Clar-
ksville, AR 72830.

BUILD Electronic surveillance devices! Secrets
revealedt Download Phone Bug Plan from BBS!
Free information! TECHNOTES, Box 388-EN,
ggga;%rlgpi, CA 93581-0388. BBS/Fax (805)

RESISTORS 20 for $1.00. LEDs 4 for $1.00. Cata-
log $1.00. ZIPFAST, Box 12238, Lexington, KY
40581-2238.

CONVERTER—descramblers: Examples, Zenith
Ztac $199.00, Scientific Atlanta 85XX $185.00,
8580 compatible $215.00, 8600 $335.00,
DPV-7212 compatible $200.00, Jerrold 400
$115.00. All Pioneer test generator $150.00.
Most makes in stock, COD ok. MOUNT HOOD
ELECTRONICS, (503) 543-7239.

CABLE TV. Descramblers. One piece units. Pi-
oneer 6310's, Scientific Atlanta 8580's and others.
Money Back Guarantee. Houston, TX. (713)
691-4610.

COMPUTER SOFTWARE

SCRAMBLING NEWS

CABLE, Sateilite and DBS Hacking. $15.95.
Catalog $1.00. SCRAMBLING NEWS, 3484 Del-
aware Ave., #123, Buffalo, NY, 14217-1230.
‘Volce/FAX (715) 874-2088.

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
recentlégub ished. “Practical Fiber-Optic Proj-
ects” - BP374 is onl $9.95.|$price includes ship-
Fing) ELECTRONIC TECHNOLOGY TODAY
NC., PO Box 240, Massapequa Park, NY
11762-0240.

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 dprobacts are: over/under temperature
monitoring, dusk/dawn switching, automatic plant
watering, warming cables, etc. “Electronic Proj-
ects for the Garden” onl¥ $9.95 (Erice includes
shipping) ELECTRONIC TECHNOLOGY TODAY
INg., gO Box 240 Massapequa Park, NY
11762-0240.

HUBBLE TELESCOPE Photographs (GIFS) —
Galaxies in the Young Universe Series, $9.99 +
$2.00 shipping. Entire public Hubble series avail-
able. SPACEPICS, PO Box 75711, Oklahoma
City, OK 73147.

600 How-to books, reports & guides you can
reprint & sell. Complete text of all 600 on Win-
dows CD Rom. Just $99.00. VISA/MC/COD.
Order by phone 1 (800) 457-5477 24 Hours!

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
onlyt 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
ages for $1.00. PAN-COM INTERNATIONAL,
O Box 130-F03 Paradise, CA 95967.

RESTRICTED Top secret hacker information.
Ceillular/cable/surveillance/satellite/software.
Make $100/hour. Catalog — $3.00. TELECODE,
PO Box 6426-EN, Yuma, AZ 85366-6426.

WHITE Noise generator, complete with case and
power supplf. erfect 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 Bivd.,
#123-2828, San Diego, CA 92121.

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, P!
Box 8, Stratford, NY 13470.

wWWwW americanradiohistorv com

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.

“FASCINATING Electronic devices! Tazer!
Dazer! Super Spy microphone! Vocal truth detec-
tor! Universal IC tester! Radar and laser jammers!
Surveillance! Countermeasures! Ultrasonic!
Tesla! High voltage! More! Plans and kits catalog
$2.00. QUANTUM RESEARCH, 17919-77th Ave-
nue, Edmonton, Alberta, T5T 251,

KiTS For educational and experimental purposes
only. Universal sync generator with remote con-
trol. Converter. External test activators. Free cata-
log. (718) 390-6698.

Prepare

yourself
or

college.

Start saving now with
U.S. Savings Bonds.
For the Savings Bond
Investor Information
pamphlet, write
U.S. Savings Bonds,
Washington, DC 20226.

A public service of this magazine
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American Heart Association

ord

BLACK FEATHER ELECTRONICS

Features: 200mV full scole input 9VOC opera-
tion. Decimal point selectable. 13mm digit
height, auto polarity indication, zera reading
for 0 volt input. Measures 2.67" x 1.73" x
0.28" above panel thickness, 0.57° averall
thickness. LCD size: 1.83" x 0.8 Hos mony
useful applications and is easy fo install.

(AT#PM-1 $17.00 each

3 1/2 Digit LCD Panel Meter [l Stepper Motor Controller Kit Camcorder Video Tape

This kit ollows you to odjust the speed and direction
of o stepper motor. You con move the motor in one
siep increments or rofate it of o constont speed.
Visual indicators show the sequence of motion.
Includes stepper motor, pe board, ports and instruc-
tions. {1 2vdx power source not included.)

CAT# SMK-1 $25.00 each

HI-8 120 MINUTE TAPE (used)

They'were recorded on ance and played only o
few times. Made by o mojor brand name manu-
focturer. Professional series metal fapes.

Includes plastic jewel box.
OAGE $3.00 each

10 or more - 2.80 each

645 Temple 78 A Long 8each A Coliforain 90814

I 8 oo 52 6 3 7‘ 7 1. Californin residents must include sales tox.

2. Checks and money order accepted.

A (310)434-564] A FAX (310) 434-9142 4 3. Quanties limited - prices subject to change.

mBImk Feather

Is your Cable Company
E Alienating You?

Say NO to unearthly
rental fees!

Everquest e Panasonic ® Jerrold ¢ Zenith * Pioneer

Scientific Atlanta ®

g3 »JERROLD

We have the Best in

Oak ¢ Eagle *« Hamlin ® Tocom

1 8()() 624-1150
M=
MD%M

P.O. Box 241296 ¢ Omaha, NE 68124

Owning your cable
equipment saves you
the high cost of
monthly equipment
rental charges, and
gives you control of
your TV.

Member of
National Consumer
Cable Association

® JERROLD, STARCOM, PANASONIC, ZENITH, PIONEER, OAK, SCIENTIFIC A'I’LANTA EAGLE, NAMLIN nnu TOCOM are all reglﬂsnd trademarks. All

references to the above Is for ?olu only. in no wsy Implylng thet any of the
products In this advertisement are orlgln-flqulpm.nt M.D. Electronics I- no way n"lllnuu with the above mentioned companies or
corporations.

MON SOIUOLID3IT ‘9661 YoIBN

-
&
(4]
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ADVERTISING INDEX

Electronics Now does not assume any responsibility for errors that may appear in the

index below.

Free Information Number Page
212 Ace Communications ... ... .. 110
— Active Micro .. ............. 138
213 Alfa Electronics . ... ... .... .. 100
214 All Electronics ... ........... 123
— Allen Engineering .. ... ... .108
— Allison Technology ... ... .. .. 130
— Allstar Electronics. . ... ... ... 135
— Alltronies . .. .. ... ... .. 139
— Alphalab. ... .. ... ... .. .. 97
— AMC Sales . . ............... 135
317 American Eagle Publications . . . 98
— American Innovations. . . ... .. 106
— Andromeda . ... ... . .. ..., 116
334 Basic Electrical Supply. ... .. .. 98
— Baylin Publications . . . .. ... 138
— BC Electronics. . . ........... 141
297 Bel-Merit .. ... ... ... ... 141
201 BHS Electronics ............ 132
— Black Feather. ... ........... 145
335 Brigar Electronics. . ... ... .. 84
— Bsoft Software, Inc. .. ... ... 102
336 C&SSales ................. 112
— Cable Warehouse. ... ... ,...138
332 Capital Electronics . . ... ..... 102
— Cellular Masters . ........... 114
— CGC ... ... ... ... 134
314 Chase Scientific Co. ... ... .. 109
— Cleveland Inst. of Electronics .. 21
331 Circuit Specialists . . ... ...... 115
— Command Producations. . . 18. 126
— Communication Specialists ... 143
333 Computer Monitor Maint... .. 136
226 Consumertronics. . .......... 130
310 Conway Engineering Inc.. . . .. 103
228 Cool Amp Conducto Lab . .. .. 128
— Creative Micro Electronics. . . . 134
319 (6} [{ GRS — T 122
312 Cybermation . . ........ ... 114
234 Dalbani Electronics. ........ .. 99
235 Danbar Sales .. ......... ... .. 85
316 Direct Cable Supply . .. .... .. 111
— DP Electronics & Sons . . ... .. 132
— EDA E i [ ag s ool b d 42
— Earth Computer Technologies . 132
241 Electronic Goldmine. . .. ... ... 93
242 Electronic Rainbow. .. .... ... 119
— Electronics Technology Today . . 23
— EmaclInc.................... 97
— Fair Radio . ... ........... .. 131
121 Fluke Corporation. . .. .. ... CcV2
330 Foley-Belsaw Co. . ... ... ... 127
329 Fotronic . .. ... .. ... ...... 106
© 243 Gateway Electronics .. .. ... .. 108
R 328 Gateway Products .. .. ... .. .. 133
o= — General Device Instruments .. 142
‘é’ — Get-Tech. . ... .. s oy A, 98
s 122 Global Specialities. . ... ... ... 15
3 — Grantham College. .. ... .. .. 15
g 311 Graymark International . . . . .. 139
s — Halcyon Group ......... ... .. 83
g 132 Hameg Instruments . ... .. 27
[ — Home Automation. . ... .. ... 13l
g 216 Howard Electronics. . ... ... .. 129
w —- I E G o o m e LR 5 b o < A m 136
— Index Publishing Group. ... . 143

146

Free Information Number Page
—_ Information Unlimited . . .. .. .. 34
126 Interactive Image Tech. ... .. Cv4
— Intronics, Inc. . ......... .. .. 135
318 IVEX Design International ....97
— J&M Microtek, Inc. .. ... ... 135
- Learn: InCq o wm e con oz o5 2 ammeme 7
— M&G Electronics ........... 131
304 M.D. Electronics (Everquest) . 145
327 Mark V Electronics. . ...... ... 92
326 MCM Electronics ............ 95
— Mega Electronics. ... ......... 18
251 Mendelson Electronics Surplus 135
— Mental Automation. . ........ 102
— Merrimack Valley Systems. . .. 133
217 Micro2000................. 105
198 Micro Code Eng.. ............ 89
— Micro Engineering Labs. . . . .. 143
— Midwest Laser Products. . .. .. 106
— Mission Technology. .. ....... 141
— Modern Electronics. . ........ 139
- Mondo-tronics Inc. .. ..... ... 136
— Motron Electronics . . ...... .. 138
- MWK Industries. . ... ...... 116
—_ NRISchools . . ............... 31
—_ National Cable Brokers . . . . .. 138
257 Needham Electronics ... .. .. 110
258 New Sensor Corp........ ....86
— Oatley Electronics . .. .. ...... 126
262 Parts ExpressInc............. 88
— PCBoards ................. 118
325 Phillips Tech Electronics . .. .. 136
324 Prairie Digital . .. ... fwne i uin 120
264 Prift (FIRos) s e oo on'va s s Cui 104
— Printed Circuit Design ... .. .. 140
— ProBoard Circuits. . ...... ... 143
— PWI/Mobile Fax ... ... ... .. 142
- RFParts................ .. 108
323 Roger’s Systems Specialist . .. . 114
130 SencoreInc............ ...... 33
269 SescomInc. .. ... ... ... ... 116
— Show-Time . .......... ... ... 139
270 Skyvision Inc........... ...CV3
301 Sun Equipment . .. ......... .. 94
— Tab Books ......... ....... 1. 56
197 Tech Systems . .. .. ........ .. 107
— TECHMART ............... 118
274 TECL...................... 122
92 Tektronix, Inc.. . ..............5
— Tektronix, Inc.. . ........ .. .. . 17
- Test Equipment Sales . . .. .. .. 134
275 Timeline ... ................. 96
322 Toronto Surplus & Scientific . . 124
— U.S.Cyberlab ......... .. ... 140
307 Ultimate Cable. ... ........ ... 90
—_ Universal Electronics, Inc.. . .. 120
—_ Video Connections .. ... ... .. 131
321 VisitectInc. ...... ... ....... 118
— Visual Communications . . . .. .. 82
98 Wavetek Corp. . .............. 25
— Weeder Technologies. .. .. .. .. 83
215 Weka Publishing ... ... ... .. 117
320 Western Test Systems .. .. .. .. 121
— World College .. .... .. ...... 41
— WPT Publications . . .. ....... 133
281 Xandi Electronics .. ......... 120
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ADVERTISING
SALES OFFICES

Gernsback Publications, Inc.
500 Bi-County Blvd.
Farmingdale, NY 11735-3931
1-(516) 293-3000

Fax 1-(516) 293-3115

Larry Steckler
publisher (ext. 201)

Christina Estrada
assistant to the publisher (ext. 209)

Arline Fishman
advertising director (ext. 206)

Adria Coren
credit manager (ext. 208))

For Advertising ONLY

EAST/SOUTHEAST
Stanley Levitan

Eastern Advertising

1 Overlook Ave.

Great Neck, NY 11021-3750
1-516-487-9357

Fax 1-516-487-8402

MIDWEST/Texas/Arkansas/Okla.
Ralph Bergen

Midwest Advertising

One Northfield Plaza, Suite 300
Northfield, IL 60093-1214
1-708-446-1444

Fax 1-708-559-0562

PACIFIC COAST

Blake Murphy

Pacific Advertising

Hutch Looney & Associates, Inc.
6310 San Vicente Bivd.

Suite 360

Los Angeles, CA 90048-5426
1-213-931-3444 (ext. 224)

Fax 1-213-931-7309

Electronic Shopper
Joe Shere

National Representative
P.O. Box 169

Idyllwild, CA 92549-0169
1-909-659-9743

Fax 1-909-659-2469

Megan Mitchell

National Representative
1201 N. Rainbow Bivd., #50
Las Vegas, NV 89128
1-702-259-7043

Fax 1-702-259-7043

Subscriber Customer Service
1-800-288-0652
7:00 AM - 6:00 PM M-F MST
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\Y Skyvision, . .

Wanmnts you to have

e World's Premier
Y Satellite TV Buyer's Guide!

Complete product line-up for:

18" - 36" DBS systems, parts, ¢ DBS
accessories & programming
- C-band

e Ku-band

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

ey

Satellite TV products at discount prices

4’ - 24’ C[Ku systems, parts,
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!

800-334-6455

WSRYvision® - 1046 Frontier Dr. » Fergus Falls, MN
® International: 218-739-5231 « Fax: 218-739-4879

CIRCLE 270 ON FREE INFORMATION CARD
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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 [Cs
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

$299

Electronics Workbench:

»  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

o Windows 95/NT/3.1,DOS and Macintosh versions

» Free unlimited technical support

+  30-day money-back guarantec

Engineer’s Pack: $599

« Electronics Workbench

» 2,450 models

+ Import/Export SPICE netlists
» Export to PCB packages

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

800-263-5552

Fax: 416-977-1818
Internet: http://www.interactiv.com

Ausicali. 25193938 + Brazil: 114535588 » Cyprus: 2621068 * Czech Replubic: 19224308 + Denmark: 33250109 « Finkind: 02975033 ¢ France: 149089000 * Germany. 711627740 * Greece: 15249981 « Hungiry. 12150082  India. 115441343

Indonesia: 214700815 + Isracl: 36475613 ¢ Italy. 114375549 « Japan: 333823136 + Malaysia: 37742189 * Mexico: 5593521 ¢ Netherkands: (80317666 + New Zeabind: 92671756 « Norway 2167045 « Phiilppines: 973270118 * Purtugal: 18146609 - “l’f
Singapore: 77-2303 + Slovenia: 61317830 + South Africa: 33168309 + South Korea: 222223434 « Spain: 13838335 + Sri Lanka: 1865970 + Sweden: 87405500 » Taiwan: 88623600080 « Thailand: 6623986952 « UAE: 4453505 * UK 23233216  INTERACTIVE
Trademarks are property of thelr respective hoiders. Offer is in U.S. doliars and valid only in the United States and Canada. All orders subject to $15 shipping and handling charge. 9EA3FP95
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