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There are copies and then there are
originals. Only Fluke meters — the original
and most copied DMMs in the world — deliver
the safety, quality and value they promise.
They're built tough enough to achieve
C.S.A. and U.L. listings, not to mention the
considerable on-the-job punishment they
endure. Each meter is loaded with features, of
course. But those features are also designed
to work together intelligently, so your job is
easier. Faster. And safer.

If you're going to spend your hard-earned
money on a multimeter, why buy an inferior
copy when you can own an original? See
Fluke's full line of handheld meters and
accessories at your local distributor; or call
1-800-87 FLUKE for the name and number.
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i-Spur.

furns your PC into a Spectrum Analyzer

IMini-Circuits®
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|

|

|

I

| - 75 7eFR- SeFL
| - 75 9«FR- 7«FL
| T £ . - 76 4=FR- 2eFL
|

|

!

|

- 86 6=FR- 4=FL
- 86 B«FR- 6+FL

INTERMEDIATE FREQUENCY
MIXER TYPE : SRA-1 )
FREQ (Mz) : 0.5-580 P to print display.
F LEUEL : 0 din RF: 15.2 (UsD) R to run again.
10 LEVEL : 7 dBa LO: 14.6 (urd) T to toygle to LOCUS.
IF LEVEL : 6 dBm IF: 25 to 35 <Esc) to return to DOS.

spof spuﬁous Signa|s Eas"y_ .. Introducing Mini-Spur™ the software simulation program for analysis

of system spurious responses. Using actual data on Mini-Circuits mixers,
choose the beSt m'xerfor your desrgn problems spurious signal levels are calculated and then displayed.

Operation is simple. The user defines the input frequency and power
level, the program then graphically displays the various outputs including
95 all the spurs (up to 10xLO £ 10xRF) falling within the user-defined IF filter
bandwidth. As the user tunes the frequency, the output spectrum scrolls

across the screen just like that of a sophisticated spectrum analyzer.

Required hardware; IBM AT or compatible with 640k memory, and
Free...740 page RF/IF EGA or VGA display. Optional, dot matrix, laser printer or plotter.
Designer's Handbook with So maximize design efficiency... use Mini-Spur™ only from Mini-Circuits.
purchase of Mini-Spur® program
place order as Designer’s Special, DS-1 finding new ways
setting h:gher standards
m M I n I cl rc u Its WE ACCEPT AMERICAN EXPRESS AND VISA
P.O.Box 350166 Brooklyn,New York 11235-0003 (718) 934-4500 Fax (718) 332-4661

Distribution Centers NORTH AMERICA 800-654-7949 » 417-335-5935 Fax 417-335-5945  EUROPE 44-252-835094 Fax 44-252-837010

For detailed specs on all Mini-Circuits products refer to ® THOMAS REGISTER Vol. 23 ¢ MICROWAVES PRODUCT DIRECTORY e EEM e MINI-CIRCUITS' 740-pg HANDBOOK.

CUSTOM PRODUCT NEEDS.. . LetQurExperience Work For You. F167 REV. A
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$329.

Worlds most highly advanced hand held

counter.

* Digital Filter: Reduces false counts
- no loss of sensitivity

e Digital Auto Capture - auto hold &
store; works even near strong RF Fields

* Stores and recalls frequencies

¢ 5-6 hour battery operation

e Fast - 250 million counts per second
for high resotution - 250 MHz direct
count

¢ 10 Hz to 3 GHz

* Ultra sensitive bargraph w/ 16 segment
display

e Multi-Function Counter with
Frequency, Period, Ratio and Time
Interval

o Optional + .2 PPM TCXO- $100.

Model M1 $2929.

Full Range Pocket Sized Counter

e Digital Filter

« Digital Auto Capture - Auto Hold
 Stores & Recalls Frequencies

e 4.5 hr. battery operation

¢10 Hz to 2.8 GHz

¢ 10 digit LCD with EL backlight

Model 8040 $679.

Multi-Function Bench/Portable Counter
Measures Frequency Period, Ratio, Time
Interval and Average.
« Digital Filtering to eliminate false counts
¢ Auto Capture/Auto Hold
¢ 16 Segment Signal Strength Bargraph
¢ Dual 50 OHm and 1 Meg OHm input
amplifiers with AC/OC Coupling,
+ Polarity, Triggers Level Adj., Low Pass
Filter and Attenuator
¢ 05PPM, 0-50°C Ovensized Time
Base Option
¢ Internal/External Clock Input
® RS-939 Serial Computer Interface

(305) 771-2050 » FAX (305) 771-2052 » 5821 NE 14th Ave. Ft. Lauderdale FL 3333
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BUILD THIS PLD PROGRAMMER
Make your own affordable PLD programmer.
Robert G. Brown

LOW-COST COLORIMETER
It costs less than $40 and can identify more than 1000 colors!
Joseph Schnable, George Alessandro, and Robert Orr

TUNABLE FM ANTENNA BOOSTER
Tune in distant stations with this FM booster!
Clyde Smith

X-Y PLOTTER
Plot curves, draw foil patterns, do letters, and get artistic with this
X-Y plotter for your PC.

PRACTICAL TRANSISTOR CIRCUITS
Filter, amplifier, white-noise-generating, and metal-detecting circuits
that you can build.
Ray Marston

PROGRAMMABLE LOGIC DEVICES
Put PLD's to work in your logic circuits.
Robert G. Brown

ANALOG SIGNAL TROUBLESHOOTING
“Pass-fail” testing with a voltage source and an oscilloscope.
Gregg A. Campbell
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Crystal-balling the future.
Larry Klein

DRAWING BOARD

A closer look at our automotive
power supply.

Robert Grossblatt

COMPUTER
CONNECTIONS

General Magic has something
up its sleeve.

Jeff Holtzman
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What's new in this fast-
changing field.
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& Electronics Now. May 1994

ON THE GOVER

Every engineer and technician
should be familiar with programma-
ble logic devices, or PLD’s. After
reading our cover stories, even
those who aren’t doing component-
level logic design on a daily basis
will be able to experiment with pro-
grammable devices and see for
themselves how PLD’s can save PC-
board space, reduce cost, and add
design flexibility when compared to
standard TTL. Turn to page 31 to get
started with “Designing with Pro-
grammable Logic,” a PLD refresher
course complete with a look at how
PLD's can simplify logic designs.
Keep reading! On page 39 we show
you how to build a very affordable
PLD programmer.

PRACTICAL TRANSISTOR CIRCUITS YOU CAN SUILD

Electroni

Lasm wow 1o devian with
progremmabia logic tevic
200 Buisd this low-cest
#LD PROGRAMMER

THE JUNE ISSUE
GOES ON SALE
MAY 3.

BUILD THE TUBE HEAD
Soften harsh-sounding CD’s with this tube-based final

amplifier stage for your CD player.

AM POWER LOOP ANTENNA
Receive stations you never thought possible!

RELAYS
The basics of standard electromagnetic and reed relays.

As a service to readers. ELECTRONICS NOW publishes available plans or information relating to newsworthy products,
techniques and scientific and technological developments. Because of possible variances in the quality and condition of
materials and workmanship used by readers. ELECTRONICS NOW disclaims any responsibility for the 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 described 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 seiling of any such
equipment or Circuitry. and suggests that anyone interested in such projects consult a patent attorney.

ELECTRONICS NOW, (ISSN 1067-9294) May 1994. Published monthly by Gernsback Publications. Inc.. 500-B Bi-County
Boulevard. Farmingdale, NY 11735 Second-Class Postage paid at Farmingdale, NY and additional mailing offices. Canada Post
IPM Agreement No. 334103, authorized at Mississauga. Canada One-year subscription rate U.S.A. and possessions $19.97,
Canada $27.79 (includes G.S T Canadian Goods and Services Tax. Registration No. R125166280). all other countries $28.97. All
subscription orders payable in U.S.A funds only. via international postal money order or check drawn on a U.S.A. bank. Single
copies $3.50. © 1994 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 seif-addressed envelope must accompany all submitted manuscripts and/or artwork or photographs if their return is

desired should they be rejected. We disclaim any responsibihty for the loss or damage of manuscripts and/or artwork or
photographs while in our possession or otherwise
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Neil Sclater, associate editor
Teri Scaduto, assistant editor
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Encyclopedia of
Electronics
¢ Over 3,000 topics
¢ 1,000 pages
e 1,400 illustrations

e New information on
digital electronics,
computers and
integrated circuits

". .. a fine one-volume
source of detailed infor-
mation for the whole
breadth of electronics

. eqasy to follow ..
without any sacrifice of
thoroughness or
technical accuracy.”

é’-)ﬁ; . Lks vz k) 44

Now you can own the Ultimate Electronics Refer-
ence Set—packed with the latest in technological
information and lavishly illustrated for quick and
easy use.

These two huge volumes provide students, hobby-
ists, technicians and engineers with a single,
authoritative source of information on all aspects
of electricity, electronics and communications
technology.

Save money when you order now at this very
special introductory price. Get both volumes for
just $89.45-a $20 savings. Just fill out and mail the
attached coupon or call 1-800-822-8158.

Now, you can enhance your
library ... for a very special price. ..

The lllustrated Dictionary
of Electronics

e Over 27,000 entries
¢ Generously illustrated

¢ includes over 400
terms

“... highly recom-
mended for virtually
any collection which
deals with electronics
... very useful for
day-to-day
reference.”

The Ultimate Electronics Reference Set

Send order to:

McGraw-Hill, Inc.
Blue Ridge Summit, PA 17294-0840

MYES! Please send me the Utimate Electronics Reference Set
(#586703-6) for my FREE 30-day examination. Within the 30-day
examination period, | will pay the special Infroductory Offer Price of

just $89.45 for both volumes (plus $6.50 s/h and appropriate sales §

.o tax) or return the book without further obligation. <

e More definitions, abbreviations — 2
and descriptions A
Signature B m

¢ More dlogroms, Chaﬂs, phofOs (offer invdid without signature) (:-,:
and illustrations Phone ( ) - g

9]

e Completely updated with the Address %
latest information City State 7i 3

S | [——
Professional books may be tax deductible. See your tax advisor. Offer expires July 31, 1994.

¢ Hundreds of new entries
T Call 1-800-822-8158, 24 Hours a Day, 7 days a week in U.S. and Canada 5

Code = SP54PEA
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&  Electronics Now, May 1994

WHAT'S NEWS

A review of the latest happenings in electronics.

Digital micromirror device
improved

TJexas Instruments has improved
its previously announced digital mi-
cromirror device (DMD) that is in-
tended to replace cathode ray tube
(CRT) and liquid crystal light valve
(LCLV) projectors in large-screen
projection television receivers. The
latest modification has increased
the effective mirror area on each
device.

The DMD, which measures less
than % inch on each side, consists
of an array of more than 400,000
movable microminiature mirrors
formed on top of a driver device.
Essentially a CMOS static read-
only memory (SRAM), the driver
contains the logic, memory and
control circuitry.

Digital signals from a computer
cause the mirrors to flip-flop back
and forth between two contacts un-
der the control of the substrate chip.
The DMD reflects light directed on
it, and the positions of the mirrors at
any given time determine the image
that can be projected. The DMD,
like the LCLV, is classed as a spatial
light modulator or SLM because its
operation depends on its ability to
reflect light from an external source.

The DMD is made by fabricating
the base driver chip by standard
CMOS fabrication techniques.
Then layers of reflective aluminum
alloy are deposited on that sub-
strate and etched away to form the
array of 17-micron square micromir
rors supported by structures that
permit all of them to move through
+ 10° angles.

Each mirror is attached at two di-
agonally opposite corners to sup-
port pillars by flexible torsion bars.
(see Fig. 1) The support pillars sus-
pend each mirror about 2 microns
above the surface of the driver,
which provides the electrical signals
and electrostatic forces that cause
the mirrors to “see-saw’ from one
contact to another.

Torsion Hinge

\
Landing Tip

=<

DIGITAL MICROMIRROR DEVICE from Texas Instruments responds to digital signals ‘

N\ Hinge
Support Post

L \ Electrode

Support Post

from a computer to form colored images that can be refiected onto a large screen. The
supporting structures for the mirrors are hidden in this modification.

The micromirrors are arranged in
an X-Y array and the driver device
contains row drivers, column driv-
ers, and timing circuitry. The ad-
dressing circuitry under each mirror
pixel is a memory cell that drives
two electrodes under the mirror
with complementary voltages.

The electrodes are arrayed on op-
posite sides of the rotational axis
that runs through the torsion bar
attachments. The mirror is held at
ground potential by an electrical
connection from the support pillars
and torsion bar.

When the electrode on one side
of the rotational axis is driven to a
logic high, the electrostatic attrac-
tion on that side of the axis rotates
the mirror around the axis until the
unattached mirror corner on that
side contacts a metal pad on the
chip.

Tl has improved its original DMD
by fabricating the pillars that sup-
port the mirrors so they are hidden
under the mirrors. This has permit-
ted an increase in the number of
mirrors that can be formed atop the
chip by making better use of the
space formerly occupied by the
support structures.

A working projection system con-

| sists of an arc lamp that directs
| white light through a lens and motor-
driven color wheel containing red,
green and blue filters onto the mir
rors of the DMD. Input signals from
a computer control the positions of
the mirrors so they reflect light to

lenses project that image onto a 60-
inch screen about 12 feet away.
Each DMD measures

|

create the desired image. Zoom |

i 0.594 x 0.501 inch and is packaged |

! in a 96-pin ceramic package with a
window treated to minimize reflec-
tions. The 442,368 mirrors permit

| the device to support both the

| 768 x 576 pixel PAL and 640 x 480

pixel NTSC formats. The images

stored in the memory cell beneath
the mirror can be printed and dis-
played as well as projected.

U.S. regains patent lead

The International Business Ma-
chines Corporation has lost market
share in mainframe computers, let

go 60,000 employees in downsiz- |

ing, and recently changed its top
management. Nevertheless, it re-

ble ideas. IBM received 1099 U.S.
Continued on page 88
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Introducing a New Era
In Technical Training.

World College, an affiliate

of the Cleveland Institute of
Electronics, was created to
provide a four year, indepen-
dent study, technical degree
program to individuals seeking
a higher education. The
Bachelor of Electronics Engi-
neering Technology Degree,
offered by World College, pre-
pares students for high-paying
careers in electronics, telecom-
munications, electrical power,
computer and control systems.
World College’s curriculum

is taught in an effective, time-
proven, independent study
environment. With World
College’s flexible study sched-
ule, students have the opportu-
nity to work or spend time with
their family without having to
worry about rigid scheduling
residential colleges offer.

A Quality Education
with a Fexible
Schedule.

In a world heavily dependent
on electronic equipment,
people who understand elec-
tronics will have no problem
putting their knowledge to
work... in high-paying careers.
The staff and faculty of World
College have invested over ten
years developing, what we be-
lieve to be, the finest indepen-
dent-study, baccalaureate
degree program available.
World College’s mission is

to instill in each student the
knowledge, education, and
training that employers are
seeking for the many technical
positions available today. It’s

a program created to provide
the best education and

training possible with =" ¢,
a flexible schedule
to match your busy
lifestyle.

WOLLYN.

o]

< A
"°ux s19°

World College is currently seeking
approval to confer the Bachelor
Degree from the Virginia. Council of
Higher Education.

B

©,

o

Earn A

Electronic

Technology

fr

(@»
WORLD

Bringing Technology Home!

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

Send For Your Free
Course Catalog.

Take the first step towards a new start
In life. Send for World College’s Free
Independent Course Catalog today and
discover how easy and affordable it Is
to get started on your Bachelor Degree.

World College is affiliated with

ke

achelor of

Complete the Entire
Degree Program Under

One Roof. Yours!

Only World College offers an
independent study, four year
technical degree which can

be completed through one
school. All lab equipment®,
parts, and software are
included in your tuition and
the program'’s 300-plus
laboratory experiments can be
completed in your own home.

You Pay Only For Time
Actually Used.

World College not only
provides a means to earn

a Bachelor Degree while
fulfilling current obligations,
but there are no restrictions
on how fast you can complete
the program. At World
College, you pay tuition only
for the actual upper-level

semesters it takes to graduate.

The quicker you complete the
program, the less you pay in
tuition. It's an effective way to
keep you motivated in order
to complete the course and
move on to a better paying

position as quickly as possible.

Currently not available in Ohio.
“ Student must have access to a personal
computer system.

r————————

I I:I YES! Please send me

| World College’s Free Course
I Catalog detailing the full
curriculum.

pd
m
3
)

Address:

Age:

Return to:

World College
I Lake Shores Plaza

5193 Shore Drive, Suite 113
l Virginia Beach, VA 23455-2500
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®  FElectronics Now, May 1994

What's new in the fast-changing video industry.

® Nintendo versus Sega.
Momentum has shifted in the video-
game wars, with Sonic sharply gain-
ing on Mario as both prepare for
further competition in on-line game
systems. For home-console sys-
tems, Sega plans to capitalize on its
current advantage with its Saturn
32-bit system, which essentially will
bring graphics workstation tech-
nology into a consumer game prod-
uct. Parallel processing by nine
microprocessors, including three
graphics coprocessors and two 32-
bit RISC chips, will permit the sys-
tem to achieve a speed equivalent
to a single chip at 800 MIPS. It has
36 megabits of RAM, including a
RAM devoted exclusively to sound
processing. The double-speed CD-
ROM drive will allow faster access,
a must for advanced video games.
Introduction is scheduled for next
fall in Japan, later in the U.S.

Project Reality, the competitor to
Saturn being developed by Ninten-
do and its partner, Silicon Graphics,
won't be based on CD-ROM but on
a silicon cartridge jammed with
memory, the two companies said in
a surprise announcement. They
said that the cartridge will provide
the fastest access time currently
available. “When it comes to speed,
no other format approaches the sil-
icon-based cartridge,” said Peter
Main, marketing vice president of
Nintendo.

Nintendo said that its new car
tridge-based format will have an ac-
cess time “two-million times faster
than that of current CD-ROM tech-
nology.” As for CD-ROM, an engi-
neering official of Nintendo said,
“anything short of quad speed is
too slow, and there is even a ques-
tion there—quad might not be fast
enough.” Nintendo expects its Proj-
ect Reality cartridges to be sold at
prices under $70. The system itself
could be priced at less than $250
when it arrives on retailers’ shelves

late next year.

® Digital VCR soon. Home dig-
ital VCR's could be on dealers’
shelves as early as next January,
according to a knowledgeable in-
dustry source. A committee. of 10
major manufacturers is working to
develop a single standard, and all
major decisions could be com-
pleted this spring or early summer.
It's still not clear whether—or
when—the new digital format will
replace the current VHS and 8mm
standards in home VCR's and cam-
corders, but here's what you're like-
ly to get when you switch your home
recording to digital:

It will be @a more compact machine
that is capable of using two different
size cassettes. The smaller one,
measuring about the same as to-
day’'s DAT cassette (which is small-
er than an audio cassette) will be
loaded with Ya-inch tape with evapo-
rated metal coating. It will record
(and play) for an hour in standard
definition, or 30 minutes in high defi-
nition. The standard-speed tape can
be played back through any NTSC,
PAL, or SECAM television set. The
high-definition version will be de-
signed to be compatible with most
HDTV systems, including the Japa-
nese analog Hi Vision and the Amer-
ican Grand Alliance system. The
small cassette will make possible
camcorders more compact than to-
day's 8mm. Alarger size cassette—
still smaller than today's VHS—will
record for 4% hours of program-
ming in standard definition and one-
half that in HDTV.

The standards are sufficiently ad-
vanced that Panasonic has de-
veloped a commercial and broad-
cast version of the VCR for elec-
tronic news gathering. Is compatible
with the consumer machines.

e Compatible widescreen
TV. Analog HDTV in Europe was
delivered a death blow by the com-
bination of the direct satellite broad-
casters’ refusal to adopt the MAC

DAVID LACHENBRUCH i
]

l
|

standards and the development of a
digital standard in the United
States. While Europe ponders what |
to do about HDTV, several German
state broadcasters are using an in-
genious system to deliver wide-
screen pictuers in full definition
while viewers with standard PAL
sets watch a normal letterbox trans-
mission.

The Germans are broadcasting in
the PALPlus system, which has the
approval of most European broad-
cast authorities. While a letterbox-
ed movie transmission normally
would lose resolution to send the
full-width picture. PALPlus fills in the
missing details for viewers with spe-
cial widescreen sets. In normal PAL
625-line transmissions, 576 lines
are visible in the picture (the remain-
ing lines in the vertical blanking area
between pictures). However, when a
letterboxed widescreen picture is
transmitted, there are only 432 lines
of vertical resolution because the
picture doesn't fill the entire screen
vertically.

In PALPIlus, the vertical informa-
tion normally lost is fitered from the
picture before transmission and
then transmitted invisibly in the
black area above and below the
widescreen image. A separate sig-
nal is transmitted during the vertical
blanking interval to tell the receiver
PALPlus is being transmitted. A
widescreen PALPlus receiver dis-
plays the widescreen picture in full
fidelity, occupying the full screen,
while a conventional 4:3 ratio set
shows the standard letterbox image
with black bands above and below.
Separation of the brightness and
color (Y and C) information further
improves the quality of the picture.

Transmissions have now started, |
and European consumer-elec- |
tronics product manufacturers had l
indicated their intentions to offer
widescreen PALPIlus receivers,
VCR’s, and adaptors this year. |

Continued on page 83 ]
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|
| Counterurveillance

Never before has so much

professional information on the art

of detecting and eliminating
electronic snooping devices—and

how to defend against experienced

information thieves—been placed
in one VHS video. If you are a
Fortune 500 CEO, an executive in
any hi-tech industry, or a novice
seeking entry into an honorable,
rewarding field of work in
countersurveillance, you must
view this video presentation again
and again.

Wake up! You may be the victim of
stolen words—precious ideas that would
have made you very wealthy! Yes, profes-
sionals, even rank amateurs, may be lis-
tening to your most private con-
versations.

Wake up! If you are not the victim,
then you are surrounded by countless vic-
tims who need your help if you know how
to discover telephone taps, locate bugs, or
“sweep” a room clean.

There is a thriving professional service
steeped in high-tech techniques that you
can become a part of! But first, you must
know and understand Countersurveilance
Technology. Your very first insight into
this highly rewarding field is made possi-
ble by a video VHS presentation that you
cannot view on broadcast television, sat-
ellite, or cable. It presents an informative
program prepared by professionals in the
field who know their industry, its tech-
niques, kinks and loopholes. Men who
can tell you more in 45 minutes in a
straightforward, exclusive talk than was
ever attempted before.

Foiling Information Thieves

Discover the targets professional
snoopers seek out! The prey are stock
brokers, arbitrage firms, manufacturers,
high-tech companies, any competitive
industry, or even small businnesses in the
same community. The valuable informa-
tion they filch may be marketing strat-
egies, customer lists, product formulas,
manufacturing techniques, even adver-
tising plans. Information thieves eaves-
drop on court decisions, bidding
information, financial data. The list is
unlimited in the mind of man—es-
pecially if he is a thief!

You know that the Russians secretly
installed) countless microphones in the
concrete work of the American Embassy
building in Moscow. They converted
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1-516-293-3751

HAVE YOUR
VISA or MC CARD
AVAILABLE

what was to be an embassy and private
residence into the most sophisticated re-
cording studio the world had ever
known. The building had to be torn
down in order to remove all the bugs.

Stolen Information

The open taps from where the informa-
tion pours our may be from FAX, com-
puter communications, telephone calls,
and everyday business meetings and
lunchtime encounters. Businessmen need
counselling on how to eliminate this in-
formation drain. Basic telephone use cou-
pled with the users understanding that
someone may be listening or recording
vital data and information greatly reduces
the opportunity for others to purloin
meaningful information.

CIAGGK INC.
P.O. Box 4099 ¢ Farmingdale, NY 11735

Please rush my copy of the Countersurveillance Technigues
Video VHS Cassetre for 4 total cost of $53.95 cach (which
includes $4.00 postage and handling).
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: No. ot Cassettes ordered
{ Amountof payment $
I sales tx (NLY.S, only)
: Total enclosed

1 Billmy D VISA [ MasterCard
: Card No
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Expire Date /

Signature

Namc
Address

City State 7p

All payments in US.A. funds. Canadians add $4.00 per VHS

cassctte. No foreign orders,
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The professional discussions seen on
the TV screen in your home reveals how
to detect and disable wiretaps, midget
radio-frequency transmitters, and other
bugs, plus when to use disinformation to
confuse the unwanted listener, and the
technique of voice scrambling telephone
communications. In fact, do you know
how to look for a bug, where to look for a
bug, and what to do when you find it?

Bugs of a very small size are easy to
build and they can be placed quickly ina
matter of seconds, in any object or room.
Today you may have used a telephone
handset that was bugged. It probably
contained three bugs. One was a phony
bug to fool you into believing you found a
bug and secured the telephone. The sec-
ond bug placates the investigator when
he finds the real thing! And the third bug
is found only by the professional, who
continued to search just in case there were
more bugs.

The professional is not without his
tools. Special equipment has been de-
signed so that the professional can sweep
a room so that he can detect voice-acti-
vated (VOX) and remote-activated bugs.
Some of this equipment can be operated
by novices, others require a trained coun-
tersurveillance professional.

The professionals viewed on your tele-
vision screen reveal information on the
latest technological advances like laser-
beam snoopers that are installed hun-
dreds of feet away from the room they
snoop on. The professionals disclose that
computers yield information too easily.

This advertisement was not written by
a countersurveillance professional, but by
a beginner whose only experience came
from viewing the video tape in the pri-
vacy of his home. After you review the
video carefully and understand its con-
tents, you have taken the first important
step in either acquiring professional help
with your surveillance problems, or you
may very well consider a career as a coun-
tersurveillance professional.

The Dollars You Save
To obtain the information contained in &
the video VHS cassette, you would attend m
a professional seminar costing $350-750 3
and possibly pay hundreds of dollars more §
if you had to travel to a distant city to §
attend. Now, for only $49.95 (plusZ
$4.00 P&H) you can view Countersur- =
veillance Techniques at home and take
refresher views often. To obtain your
copy, complete the coupon or call.

61 ABp
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Write to Q & A, Electronics Now, 500-B Bi-County Blvd., Farmingdale, NY 11735

MOTOR SPEED CONTROLLER

I’'ve been experimenting with
small motors and would like to
know if you have a simple circuit
to control a motor’s speed. |
tried using a potentiometer to
vary the voltage but the results
were no good since | had almost
no control at low motor speeds.
Can you tell me why that didn’t
work and show me what to
do?—B. Debat, Hunter, NY

Small hobby motors made a big
comeback when people started
messing around with robotics.
They're great for trying out ideas
before you go and drop bigger
bucks for bigger motors. Unfor-
tunately, the motors have fairly high
hysteresis, so rheostat-type speed
controls don’t work very well.

There are two basic kinds of
motors. The more popular (and
cheaper) ones are controlled by
voltage, but others (found in tape
recorders, and turntables) are likely
to be frequency controlled.

Most speed-control circuits for
DC motors vary the voltage, but
that's a terrible way to do the job
because it causes motor hang up at
slow speeds. This is the problem
you encountered when you tried
using a simple rheostat-type con-
trol. In order to start the motor, you
have to get the voltage high enough
to overcome the hysteresis of the
motor as well as any sluggishness
due to friction—don’t forget that
cheap motors are always, by defini-
tion, cheaply made.

The circuit in Fig. 1 varies the duty
cycle rather than the voltage. The
two diodes will provide individual

control of the positive (D1) and’

negative (D2) halves of the capaci-
tor's charging cycle even though the
frequency stays the same.

The frequency can be approxi-
mated closely by:

f=1/1.4RC

where R is the total resistance of
the potentiometer. The remaining
four inverters in the package are

V/
M L2 O
N/ 4 ..’é‘.‘é g 2

s

FIG. 1—THIS CIRCUIT VARIES the duty
cycle rather than the voltage. The two
diodes control of the positive and nega-
tive halves of the capacitor’s charging
cycle.

paralleled to increase the drive of
the circuit because a single CMOS
inverter doesn’t have much output
power. Use a 4049 inverter because
it can produce substantially more
power than most other CMOS in-
verters can.

The circuit in Fig. 2 should be fa-
miliar since it's just a basic oscillator
made from a 555. It's one of the
easiest circuits to build, and is per
fectly suited to controlling small
motors. What makes this circuit ide-
al for your purposes is the tremen-
dous amount of drive capability
inherent in the chip. The 555 can
sink or source several hundred milli-
amperes so it should be able to sup-
ply current to the motors that you
are likely to find in small recorders
and turntables.

The values shown in Fig. 2 will let
you vary the output frequency from
10 Hz to 100 Hz. If you want to ex-
periment with component values, all
you have to do is plug numbers into
this formula:

wwWwW americanradiohistorv com

f = 1.44/(R1+2R2)C
and wire in the appropriate compo-
nents. Note that the duty cycle will
increase as the frequency in-
creases. This helps when you're
controlling motor speed because
low-speed response is a lot smooth-
er if the clock has a higher on time.

TONER REFILL

I recently got a laser printer
and, although it’s a lot better
than my old dot-matrix printer,
I’'m put off by the cost of a new
toner cartridge. I've seen ads
from suppliers that will sell me a
refilled cartridge (with an ex-
change) for substantially less
than the cost of a new cartridge.
It’s an attractive offer, but I'm
concerned that the refill will
damage my printer. Is it safe?—
D. Katz, Great Neck, NY

This is a “"When did you stop
beating your wife?” type of ques-
tion. No matter how | answer it, peo-
ple are going to beat me up.

For the record, | don't believe in
refilling toner cartridges since the
savings are, as far as I'm con-
cerned, nowhere near what you
have referred to as “substantial.”
Life is tough enough, so if paying
$10 to $15 extra can eliminate any
single worry, | consider it money
well spent. If you can afford the
printer in the first place, you should
be able to afford a new toner car
tridge when you need one.

If toner cartridges had to be re-
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FIG. 2—THERE'S A TREMENDOUS
amount of drive capability inherent in
the 555; it can sink or source several
hundred milliamps.
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placed as often as the ribbons on
your old printer, I'd be first in line to
take a closer look at refilling them,
but that's not the case. Uniess you
spend all your time printing high-
resolution pictures of the night sky,
a typical toner cartridge will last a
long time. If you're using the printer
as the main workhorse on a net-
work, you should also look at alter
natives to new toner cartridges, but
the key word here is "look.” See
what the company offers as a guar-
antee before you sign up, because
the cost of repairing a laser printer is
substantially more than the savings
you will get on the toner cartridge.

This whole business is similar to
the issue of punching a hole in low-
density floppy disks to save the cost
of high-density ones. The people
who do this swear there’s no dif-
ference in the disks with a fervor
equal to that of the people who
swear that there is a difference. You
can make up your own mind.

The bottom line here is that what-
ever you decide to do about toner
cartridges, check the guarantee on
your printer. I'm willing to bet that it
contains a provision to void the
guarantee if anything other than
“authorized" cartridges are used.

IDENTIFIYING CAPACITORS

I’'m just getting back into elec-
tronics after a few years ab-
sence, and | have a question
about capacitors. Can you ex-
plain the identification system
that uses numbers such as 104,
823, 103. | don’t know where the
system came from, but it sure is
confusing. Any help you can
give me will be appreciated.—J.
Zyla, Raymond, MT

I'm the first to admit that there are
some things in electronics that were
designed by people whose elevator
doesn't go to the top floor, but I'm
sorry to say that this isn't one of
those things. Although you didn't
indicate it in your letter, aside from
the three numbers, a fourth one—a
letter—is also part of the group. A
typical number that you might see
written on a capacitor would be
something like ""104M" which
would indicate that the capacitor is
a 0.1pF part with a 20% tolerance.

Here's how it works. The first
grouping is made up of the first two

numbers. In the previous example
that would be “10,” which give you
the integer portion of the value in
picofarads. The second group is the
third number and that is the multi-
plier's exponent. The "4 in this ex-
ample would indicate that the
multiplier factor is 10 to the fourth
power. The last group (the letten) is
the tolerance, and an "M" indicates
that it would be 20%.

The value of the part is then
10X 10* picofarads, which can be
written as 100,000 pF. Because the
"pico” suffix means 1012, it would
actually be 0.0000001 Farad, or 0.1
pF. The whole system is straightfor-
ward, and the only arbitrary assign-
ments are for the tolerances. For
the record, therefore, J=5%,
K=10%, M=20%, and
Z= +80/—20%. We've taken care
of the number system, but I'm still
looking for someone who can tell
me how to read or where to find a
complete explanation of all the ca-
pacitor color codes. Now theres a
mystery. Q

BeanFCC
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Earn Your B.S. Degree
in
ELECTRONICS
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COMPUTERS

By Studying at Home

Grantham College of Engineering,
now in our 43rd year, is highly ex-
perienced in “distance education™—
teaching by correspondence—through
printed materials, computer materials,
fax, 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.

Our Computer B.S. Degree Pro-
gram includes courses in BASIC,
PASCAL and C languages — as well as
Assembly Language, MS DOS, CADD,
Robotics, and much more.

Our Electronics B.S. Degree Pro-
gram includes courses in Solid-State
Circuit Analysis and Design, Control
Systems, Analog/ Digital Communica-
tions, Microwave Engr, and much more.

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.
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o g

Accredited by ‘r_n

the Accrediting Commission of the 2.

National Home Study Council 3

. é

GRANTHAM 3
College of Engineering

Grantham College Road 1

Slidell, LA 70460


www.americanradiohistory.com

Write to Letters, Electronics Now, 500-B Bi-County Blvd., Farmingdale, NY 11735

BATTERY INTERNAL RESISTANCE

I'm writing about T. Ng's letter in
Q&A (Electronics Now, February
1994) in which he sought a simple
way to measure the internal resis-
tance of a nickel-cadmium battery.

A cell or battery's internal resis-
tance is a good indicator of the ener
gy left in the cell or cells; as the
battery is used, its internal resis-
tance increases. The internal resis-
tance of an AA cell, for example, is
about 10 ohms when it is fresh.

The quickest way to measure in-
ternal resistance is to measure the
cell or battery’s open circuit voltage
and divide that value by the mea-
sured short-circuit current:

R EOC/'SC
But that current drain can kil the
ammeter rapidly.

Another way to do it is to place
about a 10-ohm load resistor (R,)
across the battery and measure the
load voltage (V| ). R, can then be
calculated from:

R=R(E,./V -1

It can be seen from this equation
that if the load resistor is equal to
the battery’'s internal resistance, the
load voltage is half the open circuit
voltage. A low-impedance voltmeter
can make the measurement.

| can’t provide information on
other kinds of batteries because |

There were several things | didn't
like about the circuit, but the main
one was its timing sequence. In-
stead of turning on the red and
green lights for 30 seconds and the
amber one for 4 or 5 seconds, they
all turn on for the same length of
time. | knew there must be a simple
way to make it sequence like a real
signal light.

The 4017 decade counter in the
"Ask R-E" schematic drove the re-
lays directly. My alternative solution
is shown in Fig. 1. The only relays
that | had whose coil current were
low enough (sensitive enough) to be
triggered by the 4017 were un-
satisfactory. Every time the con-
tacts would try to close to complete
the circuit, the spark produced
would foul them up and they
wouldn't work.

At the time my load current
through a 100-watt lamp filamant
was about 800 milliamperes. | found
that a small 5-volt Radio Shack relay
with contacts rated at 2 amperes
worked best. This meant, however,
that | had to put transistors
(2N2222) at the outputs of the 4017
to drive higher current relays. Di-
odes 9 to 14 keep the circuit from
false triggering as the relays turn off.

| then solved the sequencing
problem by connecting pin 3 (QO) to
the base of Q1 via R3, and con-
necting pins 2, 4, 7 and 10 (Q1 to
(Q4) via diodes D1 to D4 and R4 to
the base of Q2. Similarly the next
four pins drive Q3.

| found the best results with a C1
of 8 pF. That gives the 4017 a pulse
about every 5 seconds. As a result,
the amber light is on for about 5
seconds and the red and green
lights are on for 20 to 25 seconds
each. Diodes 1 to 8 prevent the tied
outputs from trying to drive them-
selves.

| hope someone else out there
has a practical application for this
circuit. I've already mounted my traf-
fic light, and it's going straight to my
dorm room at school!
JOEL PEAVY
Fontana, CA

SAFE CONTACT CLEANING

| am writing about “Dangerous
Cleaner,”" (Q8A, Electronics Now,
February 1994). As the president of
leading manufacturer of chemicals
for electronics, | want to say that my
company is willing to offer general
advice about any chemicals used in
electronics.

Electronics Now, May 1994
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Your very own sophisticated
pocket health monitor, PULSE
STICK 1l, checks your pulse rate
quickly and accurately anywhere.
Regular monitoring of your pulse
rate during exercise will enable you
to plan an exercise regimen suit-
able for your stage of fitness. pulse
stick Il provides an early warning
that you may be exceeding your
own capabilities,

PULSE STICK Il photoelectri-
cally measures the changes

Only

Uses three AA dry cells
supplied with PULSE STICK Il

F------------

PSll-2

D YE SE Please send me PULSE
STICK Il at $39.95 each. Price includes ship-
ping and handling charges.

Total amount of order $

[J Check or Money Order enciosed. Make
check payable to CLAGGK Inc. PULSE
STICK 1l Offer

Chargemy O wvisa [ MasterCard

Account No.

Exp. Date /

Credit Card
Signature

For your Heart’s sake

9et PULSE STICK Il

in the pulsed intensity of infrared
radiation emitted by superficial
blood vessels below the skin of the
thumb. The time intervals between
pulses are automatically measured
and analogued by the micro-
processor based circuitry and dis-
played in a liquid-crystal display
(LCD).

Before attempting any exercise pro-
gram, consult your doctor. Ask for
guidance regarding the recom-
mended safe pulse ranges for your
exercise program. Follow
. your doctor’s instructions
carefully.

5 8
Ideal for running, walking and
aerobic training programs!
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Because of environmental pollu-
tion concerns, all chemical man-
ufacturers have had to reformulate
most of their aerosol sprays. In the
past, Freon TF was the standard
agent for cleaning PC boards, and it
also served as the carrier solvent for
tuner and contact cleaners—with or
without lubricants.

Freon TF is an ideal solvent be-
cause it is not flammable, and it is
compatible with plastics. The En-
vironmental Protection Agency
(EPA) has restricted the use of
Freon. Unfortunately, all of the sub-
stitutes advanced so far have disad-
vantages. They are either flammable
and evaporate slowly, or they attack
and soften plastics.

The new EPA regulations have
forced manufacturers to produce
many different formulations that are
application specific. In the past, only
Freon TF could perform all those
functions. Now there are from three
to five choices, depending upon
end-use application.

With specific reference to the
quote from Q&A about “‘pushbut-
tons not working after applying a
tuner cleaner,” we can suggest a
few possible reasons. First, the
tuner cleaner might have contained
a solvent that attacks plastics,
causing swelling or tackiness.

Second, the formulation might
have had a high alcohol content. (Al-
cohol is a conductive substance un-
til it evaporates because it contains
water) On the other hand, the for
mulation might have contained a lu-
bricant that is aggressive toward
plastics. Silicone, a common lubri-
cant in cleaners, is not a recom-
mended lubricant because it will
attack some plastics or elastomers
it comes in contact with over an
extended period of time.

Until the chemical industry pro-
duces a solvent whose charac-
teristics match those of Freon TF,
we suggest that you test all new
cleaners before using them on any
electronic hardware. Alternatively,
you should contact the manufac-
turer for recommendations. Caig
Laboratories (619-451-1799), for
example, will be happy to answer
your questions about its products.
MARK K. LOHKEMPER
CAIG LABORATORIES, INC.

San Diego, CA
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PRODUCT CORRECTIONS

Elantec was pleased to see our
EL2210/2410/2211/2411 dual and
quad video amplifiers mentioned in
New; Products (Electronics Now,
Febr!;ary 1994). | should appreciate
your passing on two corrections to
your readers:
® The video amplifiers are made
with lElantec's complementary bi-
polar (not biCMOS) process.
® Dual versions are available in 8-
pin small-outline IC (SO-8) surface-
moufit packages.
PATRICIA MAYER
ELANTEC, INC.
Milpitas, CA

REMOVING ICs

Electronics Now Magazine often
publishes article and reader letters
describing various methods of re-
moving IC's from printed circuit
boards. However, | have come
across a tool that takes the head-
ache out of removing stubborn IC’s
from PC boards.

Ungar makes a “slotted bar de-
solder tip” (No. 6948) expressly for
removing DIP IC’s that heats all the
IC's pins at once. Its threaded fitting
screws onto typical soldering-iron
elements.

The desolder tip is a metal block
with two-slotted bars that make
contact with the IC’s pins. It will
work with a 33 to 45-watt soldering-
iron heating element. Avoid over-
heating the PC board because con-
ductive traces are delicate. With the
help of an IC puller or a flat-blade
screwdriver, the IC can then be re-
moved easily from the board

When removing IC's from muiti-
layer boards with the tool, pull the IC
out only when the solder has melted
all the way to the top layer nearrest
to the IC body. Be sure to remove
the IC quickly before the solder
cools and freezes the pins halfway
out of of the board.

Desoldering braid can then be
used to open any holes still closed
with'solder.

RICHARD L. ERHARDT
Sunnyvale, CA
|

COMBUSTIBLE GAS ALARM
WARNING
Dave Williams, in his article en-
titled “"Combustible Gas Alarm™ (
Electronics Now, July 1993), de-

scribes how reducing gases, such
as methane, butane, propane, and
carbon monoxide, can be detected
with a tin-dioxide sensor-based
alarm.

In that article the reader is ad-
vised to position the alarm near the
ceiling because methane is lighter
than air, and would therefore collect
near the ceiling. However, in giving
that advice, Mr. Williams did not
point out that many reducing gases
are heavier than air. Carbon monox-
ide, propane, and butane, for exam-
ple, can accumulate at floor level to
reach dangerous concentrations
well before a ceiling-mounted alarm
would be triggered.

In the interests of personal safety
and the prevention of fires and ex-
plosions, please advise your read-
ers of this fact.

R.C.S.
Excelsior, MN

LASER POINTER POINTERS

| own a slender, pen-type pointer
with a solid-state laser for spot il-
lumination during presentations and
lectures. Its AAAA alkaline power
cells expired, so | needed replace-
ments. (They have diameters of
about %e-inch.) However, | could not
find them in my local stores.

However, | discovered a readily
available source by opening up a 9-
volt Eveready Energizer radio bat-
tery. | carefully cut into both end
seams with diagonal cutters, and
easily peeled back the battery’s thin
metal case. There are six AAAA-
size, 1.5-volt cells inside.

The cells will fall out because they
are held in position by the outer
case. They can be used imme-
diately, but you might want to polish
their contact surfaces with a pencil
eraser if they happen to be tar-
nished.

To the best of my knowledge, the
Energizer brand 9-volt batteries are
the only ones made this way. So
don’t try to take apart 9-volt bat-
teries made by other companies.
Moreover, I'd advise caution in
using the Energizer cells because
their cases might not be as rugged
(and therefor as leak-proof) as
those of the larger and more com-
mon AAA cells.

ALAN L. WOODMAN, WSRUV
Mt. Prospect, IL Q
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SURVEILLANCE

& SECURITY

FM TRANSMITTERS
MINIATURE (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-Volt, very powerful

All above require simple soldering
at 2 to 4 places. Broadcast on std
FM band. Assemble in less than 5
minutes. Any of the above $29.95**

TELE CALL FORWARDER. Transfers
incoming calls to any number you
select. $99.00*

CALLER ID. Registers incoming
number and stores to 50 numbers.
$99.00*

TEL REGISTER WITH PRINTER.
Records dialed number, duration, and
prints record. 16-digit display with
security lock control. Stores up to 40
calls.$149.00*

TEL REGISTER W/O PRINTER.
Records dialed number and time.
16-digit display. Holds up to 145 num-
bers in memory. $99.00*

12-HOUR LONG-PLAY RECORDER.
Modified Panasonic. Records 6 hrs.
on each side of 120 tape (supplied).
Compatible with VOX and Tel Rec
Adapter. $119.00*

VOX VOICE-ACTIVATED SWITCH.
Makes recorder self-activating with
voices or other sounds. Great for
radios and scanners. Provisions for
external mike and/or patch cord.
$28.50**

TELEPHONE RECORDING ADAP-
TER. Records incoming and outgoing
calls. Use of handset controls
recorder and records both sides of
conversation. $28.50*

TELEPHONE SCRAMBLERS. Over
51,000 separate codes; impossible to
break code. Assures utmost privacy.
$295.00*

VOICE CHANGER. Changes man’s
voice to lady’s and vice versa. 4 sep-
arate settings. Ideal for disguising
voice. $29.95*

RF BUG DETECTORS,
AND MUCH MORE
For Shipping and 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.

TOLL FREE 1-800-926-2488

A.M.C. SALES, INC.
193 Vaquero Drive
Boulder, CO 80303
Tel: (303) 499-5405
Fax: (303) 494-4924

Mon-Fri 8 a.m. - 5 p.m. Mtn. Time
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EQUIPMENT REPORTS

Compuvideo Oscilloscope-to-Vectorscope Converter

Turn your oscilloscope into
a vectorscope and
wavetorm monitor.

CIRCLE 377 DN FREE INFORMATION CARD

rom video-production facili-
Fties to camcorder service
centers, vectorscopes and
waveform monitors are essential
test and troubleshooting tools.
However, technicians who cannot
justify the expense of such spe-
cialized equipment for occasional
use might find an attractive alter
native in the model SVR-2000 from
Compuvideo Products (3861
Oceanview Avenue, Brooklyn, NY
11224) The SVR-2000 is a convert-
er than tumns virtually any two-chan-
nel oscilloscope into a vectorscope
and waveform monitor.
The converter is packaged in a
cream-colored metal cabinet that
measures about 1%x 3% x 5%

120

COMPUVIDEOC

O @
POWE & .

PHASE CECLE

o aE 3 i 3
& 660

VIDEC 1 EXT SC Cibt cH2

et L scope out <

inches. Its rear panel contains five
BNC jacks labeled VIDEO. VIDEO. CH-1
SCOPE OUT. CH-2 SCOPE OUT, and EXT. SC
INPUT. Its front panel has a rotary
PHASE control, a rotary function se-
lector, and a CIRCLE toggle switch.
No power switch is included on the
unit. A graticule, like that shown in
Fig. 1. is supplied with the SV-2000.
It is placed over the oscilloscope
graticule.

The SVR-2000 accepts com-
posite video (1 volt peak-to-peak) at
one of its rear-panel vibeo jacks. The
second viDEO jack can be fed to a
monitor or terminated in some other
75-ohm load. To use the unit as a
vectorscope converter, its function
switch is set to the VveCT position,

100

0%

I

1257

100 %

FIG 1—THE GRATICULE supplied with the SV-2000.

wwWwW americanradiohistorv com

and its two outputs are fed to the
channel 1 and channel 2 inputs of an
oscilloscope. The oscilloscope
should be set to its X-Y mode for
proper operation, and the vertical
amplifiers should be set for 0.2 volts
per division. Although the converter
is designed to operate at maximum
accuracy with 6-foot connecting ca-
bles, they are not included with the
unit.

The vectorscope display permits
the color aspects of a video signal
to be analyzed. In normal use, the
unit is fed a video signal of color
bars as defined by EIA standard
RS189A.

Unlike a standard oscilloscope
display, the vectorscope display is
circular. That's because the vec-
torscope shows a polar plot of a
video signal's 3.58 MHz chromi-
nance subcarrier (which is actually
two signals, modulated 90° out of
phase on the same subcarrier). Am-
plitude increases outward from the
center of the display, and the phase
is measured around the circle.

In its vectorscope mode, the
SVR-2000 displays chrominance
amplitudes, aids in hue adjust-
ments, and simplifies the matching
of the burst phases of multiple sig-
nals. The latter is important in min-
mizing color shift when switching
between video sources.

When the unit is fed a standard
colorbar signal, the phase control
must be adjusted so that the burst
vector is at the 9 o'clock position.
Each dot should fall on the cross
hairs of the graticule's target boxes.
(They represent the yellow, cyan,
green, magenta, red, and blue bars
in the colorbar signal.) Problems are
indicated if they don't.

The vectorscope is valuable pri-
marily as a setup tool. However, for
monitoring live signals, a waveform
monitor—which is basically an os-
cilloscope that has been tailored
specifically to monitor composite
video and sync signals—is far more

Continued on page 83
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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 limi.”

Daniet Wade Reynoids

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
travel.”

Dan Parks

Marketing Manager/Co
Analog Devices, Inc.

Prod

“l loved the flexibility CIE offered. It was the
only way | could continue both school and
my demanding job."

Britt A. Hanks

Director of Engineering

Petroleum Helicopters, Inc.

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

Daniel N. Parkman

Missile Electro-Mechanical Technician
U.S. Air Force

“Complsting the course gave me the ability
to efficiently troubleshoot modern
microprocessor based audio and video

systems and enjoy a sense of job security.”

Tony Reynoids
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'l! 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 more than
1,000 graduates each year,
we're the largest home study
school specializing exclu-
sively in electronics. CIE has
been training career-minded
students for nearly sixty
years and we're the best at
our subject...
ELECTRONICS...

IT'S THE ONLY SUBJECT
WE TEACH!

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

—

career skillg. 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.

PERSQNALIZED
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!

wwWWwW americanradiohistorv com
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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.
4 ?)DVYED So
@~

Y E S ! | want o et 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 Pnnt Clearly

AE62
Name
Address
City
State _____ Zip Age
Phone No.

Check box for G.I. Bill Benefits.
0 Veteran
O Active Duty

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

A School of Thousands.
A Ciass of One. Since 1934.

L---

MON S21U0NN08(T ‘P66L ABN


www.americanradiohistory.com

NEW PRODUCTS

Use the Free Information Card for more details on these products.

BATTERY-CHARGING [C.
The Enstore ECS-li(Elec-
trode-Specific Charging

System)isa CMOS LSl in- &

tegrated circuit for control-
ling the recharging of
rechargeable cells and bat-
teries. It is recommended
as a component in battery-

charging equipment, and it &
can drive a switched power |

supply.

The IC is said to permit
the full charging of some
electrochemical systems in
10 minutes. It can be pro-
grammed for 1 to 20 cells
with a capacity of 400 milli-
ampere hours (mAh) and is
said to be able to remove
“memory" effects in re-
chargeable cells and re-
store them through trickle
charging.

Charging current is se-
lectable from 2 to more
than 10 amperes. The LSI
device includes short-cir-
cuit protection, and auto-
matic battery insertion and
polarity detection. Auto-

matic overcharge protec-
tion is achieved by monitor-
ing the electrochemical
status of the cell or battery.

The device contains a
temperature and battery
voltage-control circuit, and
it can drive LEDs to indi-
cate battery insertion, end
of charge, and battery de-
fects. It also includes auto-
matic power supply failure
detection circuitry.

A board for evaluating
the device for use in bat-

E 20 ON REE INFORMATION CARD

tery-charging systems is
available. It includes an in-
tegrated circuit, provision
for AC or DC input, and
switch-programmable out-
put for charging nickel-cad-
mium, nickel-metal
hydride, and lead-acid bat-
teries. The evaluation
board is priced at $350.
EnChip, Inc.

434 Ridgedale Avenue
Suite 11-327

East Hanover, NJ 07936
Phone: 201-328-2049

Electronics Now, May 1994
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COAXIAL-CABLE TESTER.
The Coax-Check is an in-
strument designed to pro-
vide pass or fail analysis on
RG-58, RG-59, and RG-62
coaxial cables. It tests the
continuity of both the con-
ductor and its braided
shield. In addition, the test-
er identifies short-circuits
resulting from contact be-
tween the conductor and
the shield.

A “pass’ diagnosis is in-
dicated when a green LED
led lights up, and a “fail”
diagnosis is indicated by
the lighting of one or more
of the red LEDs that indi-
cate a reason for failure.

CIRCLE 21 ON FREE
INFORMATION CARD

The tester is housed in a
rugged instrument case
and is supplied with a 9-volt
battery that is installed.
The Coax-Check 1560 is
priced at $35.67.
Weidmuller Inc./Paladin
Tools
3543 Oid Conejo Road,
Suite 101
Newbury Park, CA 91320
Phone: 800-272-8665

DUAL 2-1 VIDEO MULTI-
PLEXER. The MPC102 from
Burr-Brown is a dual, wide-
bandwidth, 2-to-1 channel
video-signal multiplexer. It
includes four identical,
monolithic, open-loop buff-

wwWWwW americanradiohistorv com

er amplifiers. Two buffer
outputs are each internally
connected at the output.
its bipolar complementary
buffers form a unidirec-
tional transmission path
that offers high output-to-
input isolation.

The MPC102 is primarily
intended to route video sig-
nals for wide-bandwidth
systems, including HDTV
and broadcast equipment.
However, it also has ap-
plications in radar, telecom-
munications, computer
graphics, and data-acquisi-
tion systems

CIRCLE 22 ON FREE
INFORMATION CARD

One of its two input sig-
nals can be connected to
the corresponding output.
The output of the multiplex-
er is in a high-impedance
state when no channel is
selected. When one chan-
nel is selected with a digital
“1" at the corresponding
SEL input, the component
acts as a buffer with high
input impedance and low
output impedance.

Bandwidth is specified
as 210 MHz (1.4 volts p-p),
slew rate is 2 volts p-p and
interchannel crosstalk is 68
dB (30 MH2).1t can also
serve as a 1 to 2 de-
multiplexer, a 2 to 1 multi-
plexer for ECL data, anda 2
to 1 multiplexer for differen-
tial analog signal process-
ing applications.

The MPC102 is available
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The newest

tool of the trades.

TEK \VETER

Introducing TekMeter.” The casy-to-use = l

combination DMM and autoranging scope. 228

If you're like most people in the electrical and T
electronic service business, when you've WAL

——_done fast, with a minimum
) of hassle. And preferably
without juggling a bunch
of tools on site.
To answer these concerns,
Tektronix created TekMeter.
Designed with input from cus-
tomers, TekMeter is the only test
and measurement tool that inte-
grates true RMS multimeter and autoranging oscilloscope
capabilities in one powerful yet lightweight package.

Best of all, you don't have to learn scope skills.

TekMeter has a familiar DMM-
like interface for every function. You
just hook up the probes and toggle
between DMM and waveform.

3 _;.r':'_
e

got a job to do, you need to get it

L1

i heck out the entire TkTools™ line for all your measurement needs.

Tekironix

At the push of a button, vou'll see exactly

" what you're measuring.

| Easyto afford, too.

: At only 2.2 pounds, TekMeter won't weigh

heavily on your belt, and it wont do much damage to your

wallet, either. Starting at $859 the e

TekMeter packages a remarkable set

of capabilities that will enhance your

productivity and will be easy to justify.

Put one in your hands today.

Of course, the best way to take full

measure of TekMeter is to try it for

yourself. For the name of your

nearest authorized Tektronix

distributor, call 1-800-426-2200,

ext. 800 and put one to the test.
Once you've seen everything TekMeter can do—and

how easily it does it—we think

you'll agree it's the one tool

you won't want to trade for

anything else.

Ginilalr_r.

Frrmatoa e e ————

Come test drive the TekMeter
at your local distributor and
Judge for yourself.

Tektron/ix

*Suggested retail price  © Copynight 1993, Tektronix, Inc. 3MW-284273 Tekmerer, Tektools, and Tektronix are trademarks of Tektronix, Inc

CIRCLE 184 ON FREE INFORMATION CARD
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in 14-pin plastic DIPs,
SOICs, and as dice. Pricing
is from $7.41 each in quan-
tities of hundreds.
Burr-Brown Corporation

P. O. Box 11400

Tuscon, AZ 85734

Phone: 800-548-6132

SOFT-SIDED TOOL BOX. The
Too! Tote from Paktek is a
fabric tool carrier, an alter-
native to the metal tool
box. Made from 1000-de-
nier Cordura, it is intended
to eliminate possible
damage to furniture and
equipment caused by met-
al tool boxes that are car
ried to the site for field
maintenance.

o S0 4 i
E 4 . = [ *
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The tool carrier has an
oversized opening that
makes it easy to find and
replace large tools, and it
also has fourteen outside
pockets for smaller tools.
Styled in red-and-black, the
tote bag measures
7.5x7 %14 inches.

The Tool Tote is priced at
$24.97.

Paktek Inc.

7307 82nd St. Ct. SW
Tacoma, WA 98498
Phone: 800-258-8458

CABLE-BUNDLING TIE.
Kurly-tie cable wraps per-
mit fast, neat storage for
probe and test leads. Each
tie wrap includes a locking
tie to secure it to the cable.
The rubberized plastic coil
expands to bundle cables,
but when removed it con-
tracts to a small size to stay
out of the user's way. The
cable wraps are available in

CIRCLE 24 ON FREE
INFORMATION CARD

16 colors. The wraps also
can hook onto nearby hard-
ware for convenient posi-
tioning of the cable.

A pack of Kurly-tie cable
wraps containing one in
each color is priced at $10.
Add $2 S & H. A sampleis
priced at S1.

SuperVid Supply

3382 Border Drive
Stone Mountain, GA
30087

Phone: 404-413-8624

POWER MONITOR. BM/'s
120 PowerSpy is a portable
power monitor that detects
wiring errors and power
disturbances on line-to-
neutral and neutral-to-
ground voltage. The
monitor is plugged be-
tween the sensitive load
and the outlet. The monitor
also detects sags, swells,
impulses, waveshape
faults, high-frequency
noise, and power failures.

: el i a
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A display of LED lamps
on the front panel of the
handheld instrument indi-

cates power disturbances
and a diagnosis. If a power
disturbance occurs, a
latching red LED lights and
remains on until the reset
button is pressed. Simulta-
neously, appropriate diag-
nostic LEDs light to sug-
gest a remedial actions. If
power fails, the monitor
stores the last LED set-
tings for 48 hours.

The PowerSpy power
monitor is priced at $545.
Basic Measuring Instru-
ments (BMI)

3250 Jay Street
Santa Clara, CA 95054
Phone: 408-970-3700

CUSTOM TOROIDAL POWER
TRANSFORMERS. Custom
transformers that are made
so they do not vibrate and
generate humming or buzz-
ing sounds are being of-
fered by GFS manufactur-
ing. The company says that
its improved winding ma-
chines and a vacuum
chamber make this feature
possible.

CIRCLE 26 ON FREE
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In the vacuum impregna-
tion process, varnish pene-
trates the windings, dis-
placing air trapped under
the insulating tape. This is
said to prevent the coils
from vibrating under the in-
fluence of the applied AC
so that no noise is emitted.
It also protects the wind-
ings from damage.

Transformers made with
this method are recom-
mended for applications
where acoustic back-
ground noise must be elim-
inated: hi-fi audio power
amplifiers or in laboratory

o aanana 2o Jinhictory com

equipment for performing
acoustic tests.

Custom toroidal power
transformer from GFS
range in price from $20 to
$150 each, depending on
size and rating.

GFS Manufacturing, Inc.
140 Crosby Road

Dover, NH 03820-4371
Phone: 603-742-4375

MONITOR/COMMUNICA-
TIONS DEBUGGER SOFT-
WARE. Paladin Software is
offering its version 3.0
MicroTAP (formerly
DataScope) asynchronous
communications debug-
ging, data-capture and
analysis software. This ca-
pability makes it a cost
effective alternative to ex-
pensive hardware line
monitors, according to its
publisher.

CIRCLE 27 ON FREE
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MicroTAP includes con-
text-sensitive Hypertext,
HyperAccess, useraltera-
ble, multitasking window
displays, and oscilloscope-
like signal event tracing. All
data and signal events are
time-stamped to the near
est microsecond.

Version 3.0 adds EGA/
VGA font maps with an in-
tegrated font-map editor, a
Hypertext reader with di-
rect links to program setup
fields, expanded log capac-
ity, and PostScript file ex-
portation feature.

MicroTAP version 3.0,
including cables, con-
nectors, and manual, is
priced at $349.

Paladin Software, Inc.

2945 Kenosha Avenue
San Diego, CA 92117
Phone: 619-490-0368
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HANDHELD VIDEO TEST
GENERATOR. The handheld
Model VG-510 NTSC vid-
eo and audio generator
from Protek provides ten
test patterns: SMPTE;
black burst; full-field color
bars; red, green, blue, and
white fields; center pulse
cross; dots; and cross
hatch. It is for maintenance
of video equipment and vid-
eo editing.

a M
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The generator measures
5%2x 3% x 1 inches and
weighs 72 ounces without
power cells. Audio output
is 1 kHz with an adapter in-
cluded for 120-volt studio
use. Four AA cells will
power the generator for
more than 40 hours.

AVG-510 generator that
does not offer SMPTE bars
is priced at $299; if it does,
the price is $399. A model
that provides S-VHS out-
put is priced at $549. Op-
tions include RF output,
rechargeable battery, and a
PAL standard version.

HC Protek

154 Veterans Drive
Northvale, NJ 07647
Phone: 201-767-7242

UNIVERSAL IC PROGRAM-
MER. Xeltek's Superpro/
EM universal IC program-
mer can program field-pro-
grammable memory and
memory in some micro-

CIRCLE 29 ON FREE
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controllers and program-
mabile logic devices (PLD).

Flash EPROMSs with capac-
ities to 8 Mbits, micro-
controllers from Intel,
Motorola, Signetics/Phi-
lips, Zilog, AMD, Hitachi
and National Semiconduc-
tor. It can also program
some PLDs such as the
16V8 and the 20V8 PALs
and GALs.

The included software is
menu driven and said to be

The memories that can easy to use. It includes a
be programmed include comprehensive library for
EPROMSs, EEPROMSs, and programmable ICs. Macro

and batch functions permit
single-keystroke auto-
mated programming. As
new devices are added to
the library, software up-
grades will be available fre
to customers through a 24-
hour BBS service.

The Superpro/EM 1IC
programmer is priced at
$399.

Xeltek

757 North Pastoria Avenue
Sunnyvale, CA 94086
Phone: 408-524-1932
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Measures voltage resistance and current,
and lots more! 0.5% DC accuracy. Prices start at $39.95!

New Tool Kit ™ DMM:s from B~K PRECISION
are the industry’s best values for performance,
features and dependability. Compare these
ruggedized testers against all comers —atup to
twice the price. You'll be sold on Tool Kit.

All four Tool Kit ™ DMMs measure DC current
to 10 amps, have large 312 digit LCD readouts

MAX TEC INTERNATIONAL CORP.

New Tool Kit" Series
THE MOST PRACTICAL, COMPACT,
INEXPENSIVE DMMs AVAILABLE

MODEL 2703A 2704A 2706 2707

raicaras®
TR ISIRIT ¥

Models 27034, 27044, 2707

and a continuity beeper. The Model 2704A adds
AC current, capacitance and transistor tests. The
Model 2706 adds temperature measurement. The
Model 2707 is similar to the 2704A with added
frequency counter and logic probe functions.

See your local distributor for
immediate delivery.
Domestic and International Sales

6470 W Cortland St.. Chicago. IL 606835
312-888 1448 » FAX: 312-784-3740

CIRCLE 77 ON FREE INFORMATION CARD
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QUALITY TV & VCR PARTS
REPLACEMENT SEMICONDUCTORS

BU208A 10/up $2.50ea STR30120 4.9500
25C11728  10/up 32.50ea STR30123 5.95e0
25D870 10/up 32.506a STR30130 2.95ea
2501397 10/up §1.99ea 5TK4273 9.950a0
25D1426 10/up §1.99ea STK0080 14.95ea
25D1427 10/up $1.99ea STKS481 12.50e0
154-040 GOLDSTAR 19.95ea

154-074€ GOLDSTAR 19.95ea

1-439-254-11  SONY 29.950a

1-439-357-11  SONY 29.95ea

3214003 EMERSON 24.500a

3220011 EMERSON 29,9500

2434391 HITACH| 24.950a

TLF14423F PANASONIC 29.95ea

TLF14530F PANASONIC 29.950a

FCC1415AL SAMSUNG $19.9500

164113 ORIGINAL 3.25ea 10/up $2.99ea
L VXP0521 ORIGINAL 3.25ea 10/up §2.99ec
143-0-4202-00400 REPLACEMENT  $2.99ea 10/up 32.75ea

NPLYO107GE2Z REPLACEMENT 8.950a

NIDLDOOS REPLACEMENT 32.5000 10/up $1.99ec

433-015A REPLACEMENT 2.50ea 10/up $1.99ea

100M/63V 20/up $.50ea

100M/ 100V 10/for §$10.00

100M/ 140V 10/for $10.00

100M/200V 10/for $10.00

100M/250V 10/for $12.50

4.7M/250V 10/for 25.50

10M/350V 10/for §7.50

“ @ CALL TOLL FREE
ELE( I RON'CS 1-800-628-1118
FAX# 1 800 628-1 118
975 JAYMOR ROAD :

SOUTHAMPTON, PA 18966
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ONLY PROTOLAB™

\ | A state of the art electronics |
lab perfect for the hobbyist, |
student, or engineer. Build |

was 5129 95 | and experiment with actual
: circuits, using a variety of
components, including resis-
QPT\ONAL i tors, capacitors, inductors,
PRoTOWARE | general impedence, AC volt-
$1g_95 age sources, batteries, and
AC/DC current sources.
Then, analyze your circuits |
System " - P .
Requirements: with built-in high tech instru-
IBM/PC ments. Expand your lab with
512K RAM the optional PROTOWARE™
EGA/VGA Video modules |
& mouse . —
GLOBAL SPECIALTIES® 2 an
70 Fulton Terrace, New Haven, CT 06512 nte‘:plex
(203) 466-6103 « Fax: (203) 468-0060 hdusiries
(800) 572-1028 company
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MAGNETIC-FIELD DETEC-
TOR. The MFD-1 low-level
magnetic-field detector
can detect both the
strength and the direction
of many low-level elec-
tromagnetic fields. Its man-
ufacturer, Environmental
Electronics, Inc. says it is
suitable for performing the
tests that seek to correlate
the effects of electrical
fields on human health.

CIRCLE 30 ON FREE
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The detector measures
field strengths from 0.25 to
57 milliGauss. As a result
of its 20 Hz to 10 kHz band-
width, it can measure ex-
tremely low frequency
(ELF) and very low frequen-
cy (VLP) fields. The display
of the handheld instrument
is a ten-segment LED bar-
graph with two ranges, and
it has a power on/off switch
state indicator.

The detector is in a case
that measures
1 X 2% %X 6'Vis inches, and
it weighs 7 ounces with the
battery.

The MFD-1 magnetic-
field detector with a 9-volt
battery and instructions is
priced at $39.95.
Environmental Electronics,
Inc. ,

P. O. Box 980
Goshen, IN 46527
Phone: 616-641-7645

UTILITY SERVICE DIGITAL
MULTIMETER. The HD165
digital multimeter from
Wavetek is intended for
low-impedance AC voltage

wwWwW americanradiohistorv com
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measurements on high-
voltage power lines. This
multimeter is said to elimi-
nate 'ghost images’ —
voltages that contain no
real power. They occur
when voltage from a
powered line magnetically
induces voltage into non-
powered lines.

The low input impedance
(low 2) of the HD165 elimi-
nates ghost voltage read-
ings. The transient limit in
the HD165 is 10 kilovolts.
Limiting the DMM to AC
voltage measurement elim-
inates the possibility of
measuring voltage with the
leads in current input jacks.
Readings are indicated on
a 10,000-count (0.1 to 999
volt) display for the best
resolution at higher volt-
ages.

The rugged and con-
tamination-proof DMM is
intended for use by per
sons doing field mainte-
nance for public utilities,
industrial power plant main-
tenance, and at power-gen-
eration and distribution
stations.

A protective holster pro-
tects the meter from drops
and a tilt stand gives two
viewing angles.

The HD165 DMM with
battery, test leads termi-
nated by alligator clips, pro-
tective holster, tilt stand,
and operator's manual is
priced at $279.

Wavetek Corporation
9145 Balboa Avenue
San Diego, CA 92123
Phone: 619-279-2200


www.americanradiohistory.com

What Do These Prestigious
Companies Have In Common?

Acrovox AP Ancoroaon  BERG

) ’ Electnical /Electronic Connectors. MLC, Tantalum and Thin Film FELECcTRONICS = Y
DC Flerncﬂ(;I.(: g:l Sl{fpres;mnF(;lalpacunrs. 1C Sockets, PCB Switches Capacitars, Resistors, High Density and Industry Standard 7 B uannFyCoDmpany
AR RIS fiters Networks, Trimmers, Connectors/Subsystems Electronic Conneclors
I/- QOscillators, Resonators, Filters
. — and Piezo Devices
-
v‘ o
™ . .
o ‘ Communications COOPER
CAROL CABLE COMPANY INC Tubing, Conduits, Hose. Sleevings. Splices, ’nstruments ’nC. B Id e
Electronic and Electrical Wire and Cable Insulation and Cable Harness Products > elden B mann
and Power Supply Cords Relays and Solenoid Relays Multi Conductor, Paired, Coaxial, Flat, uss
Fiber Optic, Instrumentation /P . Fuses, Fuseholders, Fuse Blocks,
A COMPANY OF Iber Uptic, . N o N rocess and Fuse Accessories
Control, LAN, Special Application Cables,
CO R N E L L H . : Pawer Supply Cords & Molded Cable
oALE DR FOIN]A) Assemblies
DUBILIER INDUSTRIES, INC. Ye
Capacitors-Aluminum BAT'I;)!;IRIES. ;Jompulesr‘.;l;)crdless b SRS 6 C ;a l c u
) o one, Scanner : aton Corporation, Commerci
Eleu::();w;' Mica, :C CI"I‘ Film, Dale Electronics, Inc. ANTENNAS: Cordiess Phone (metal & & Militar‘; commis Operation
aper and Relays Resistors, Networks, Osciliators, Displays, rubber), Scanner Bumpers. Switches, Relays, Displays and Keyboards
Inductors & Thermistors Grommets and Stik-On Feet ’
A —
O M Y
GERNSBACK (€O SPEER ELECTRONICS, INC. ALLOR V!
PUBLICATION Resistors, SMT Tantalum Capacitors Inductors, North American Capacitor Company ro n

Resistor Networks, SMT Thermistors .
Quartz Crystal Clock Oscillators

Tantalums. Aluminums, Sonalerts®
and Special Hybrid Products

Electronics Now Magazine
Ceramics, Films and AC's

P A ERE NTE ELECTRONICS, INC. Philips ECG uam

MURATA ERIE NORTH AMERIGA A WORLOWIDE AEPUTATION FOR QUALITY SERVICE AND WALUE A North American Philips Corpany
Monolithics, Discs, Variable Capacitors, Semiconductots, Resistors, Semiconductors, Test Equipment. .
Oscillators, Potentiometers, RFI/EMI Filters, Capacitors, Relays Relays, A/V Parts and Loudspeakers :nd C(:_l‘t;mercul Sound
Chemicals L

Microwave, Surface Mount Capacitors

A COMPANY OF

ROHM [ =Seleca " Swilcheraft

[ T ——
Rohm Electronics Division A
Resistors, Ceramic Capacitors, Switches, Relays, Terminals, Swilches, Connectors, Jacks, Plugs,

. N 5 Non-CFC Cleaners/Degreasers,
Transistors/Diodes, Indicator/Pilot Lights, LED Indicators, Jackfields & Audio Accessories g

R i . i Tantalum Capacitors, Wet & Foil UV Cured Compounds, Swabs, Wipes,
Opto Components and IC’s LI IR e G Capacitors, Resistor Networks, Brushes, Wick, Cleanroom Supplies. and

Heat Shrinkahle Tubing Resistor Capacitors Networks, Filters Static Control Products.

They sell through distributors.
They belong to the E.LA.
They belong on your vendor list.

Leadership in electronics is not just a matter of designing products bet-
ter and manufacturing them better, but also of marketing them better. And
the sponsors of this message understand that better service to customers
requires effectively involving distributors as part of their marketing teams.

Distributor involvement means lower prices, quicker deliveries, better
service over-all. The Buyer wins. . .the Seller wins.

Distributors help achieve marketing leadership. So does the manufac-
turer’s involvement in the Components Group of the Electronic Industries
Association. EIA fosters better industry relations, coherent industry stan-

o EST 1924 i/
T e

dards, and the sharing of ideas, which helps one another and serves Electronic Iné]ustries G
better. Association/Components Group
e . X 2001 Pennsylvania Avenue, N.W. 11th Floor
In choosing your component supplier, look for the marks of Washington, DC. 20006

Phone: (202) 457-4930 Fax: (202) 457-4985

Committed to the competitiveness of the
American electronics producer

leadership —
availability through distribution
membership in the E.L A.
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McGRAW-HILL ELEC-
TRONICS DICTIONARY,
FIFTH EDITION; by John
Markus and Neil Sclater.
McGraw-Hill, Inc., 1221 Av-
enue of the Americas, New
York, NY 10020; Phone:
800-2-MCGRAW; $49.50.

The language of elec-
tronics is changing almost
as fast as the technology.
New words, phrases, and
acronyms are being coined
continuously, even as older
terms change in meaning
while others fall into dis-
use. It is difficult even for
professionals to keep up to
date in the language of
electronics because of its
many specialties—com-
puter, telecommunica-
tions, consumer entertain-
ment, and military/aero-
space, to mention but a
few. While sharing a com-
mon vocabulary, each has
its own set of specialized
terms.

The McGraw-Hill Elec-
tronics Dictionary provides
clear, precise definitions of
thousands of words and
phrases as well as the deri-
vations of many acronyms
and abbreviations. It de-
fines the latest terms as
well as those classic terms
that remain the hard care of
the language of elec-
tronics. Many obsolete
terms have been retained
because of their historical
significance.The dictionary
will help you to understand
the latest technical arti-
cles, books and advertising
copy.

This is the Fifth edition of
adictionary that has served
as the definitive reference
on electronics language
since it was first published
almost 50 years ago. The

| MeGRAWHILL
LECTRONICS
DICTIONARY
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first four editions were pre-
pared by the well known au-
thor of electronics books,
John Markus. This fifth edi-
tion has now been com-
pletely revised and up-
dated by Electronics
Now Associate Editor,
Neil Sclater.

The addition of 1200 new
entries and 150 new il-
lustrations, reflect the
changes that have oc-
curred in the industry since
the fourth edition was pub-
lished 20 years ago. It now
contains more than 14,000
terms and 1100 drawings.
The additions include defi-
nitions of such terms as
CD-ROM, fiber optics,
fuzzy logic, laser printer,
multimedia, and neural net-
work. Many earlier defini-
tions have been thoroughly
revised and expanded to
reflect the many changes
that have occurred as a re-
sult of technological ad-
vancements and new ap-
plications.

All of the entries are ar-
ranged alphabetically, with
abbreviations, acronyms,
and phrases treated as sin-
gle words. Cross-referenc-
ing makes it easy for the
user to quickly find syn-
onyms and related topics.
The dictionary also pre-
sents the Sl units of mea-
sure with exact definitions
and abbreviations.

High-Tech Electronic Kits
Catalog No. 301; from LNS
Technologies, 20993
Foothill Blvd., Suite 307,
Hayward, CA 94541; $1.00
(refundable with order).

This 18-page catalog is
filled with listings of easy-
to-build electronics kits
that have been designed
both for the enjoyment of
building them and their ed-
ucational value. The wide
assortment of kits listed in
the catalog include those
for building lasers, solid-
state recorders, voice
changers, gas sensors,
motion detectors, and the
application of micro-
pProcessors.

CATALOG 01 vRICE 3100
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|
I Catalog ] |
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Each kit is rated with a
skill level from beginner to
advanced. Accompanying
each kit is a detailed, illus-
trated assembly manual
that helps the builder iden-
tify each part, provides a
schematic diagram, and
explains how the finished
project works.

1994 Catalog No. 15; from
Small Parts Inc, 13980 N.W.
58th Court, P. 0. Box 4650,

Miami Lakes, FL
33014-8650; Phone:
305-558-1038; Fax:

800-423-9009; free.
This is a 320-page cata-

—waannwy americanradiohictory com

log of hard-to-get mechan-
ical parts and materials in
small or large quantities
from Small Parts Inc. It is
sure to appeal to hobbyists
and students as well as
professionals who have
trouble purchasing high-
tech specialty items and
materials in small quan-
tities

#
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Small Parts Inc. is one of
the sponsors of the U.S.
FIRST robotic competition:;
last year's winner is shown
on the catalog's cover, and
a special section within the
catalog describes the ex-
citing competition.

The products listed in-
clude stainless-steel tub-
ing, wire, and fittings, gas
springs, linear-motion,
slides, fiberglass structural
shapes, spring-release
hinges, and vibration and
noise isolation compo-
nents. The company offers
free priority shipping on a
minimum orders of $15

POWER UP! How to Make
Battery Adapters for Porta-
ble & Military Radios &
Other Military & Non-Mili-
tary Electronics; by Dave
Strom. CRB Research
Books, Inc., P. 0. Box 56,
Commack, NY 11725; Phone:
800-656-0056 or
516-543-9169 outside the
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continental U.S.; Fax:
516-543-7486; $13.95 plus
$4 shipping and handling
(35 in Canada, NY state res-
idents add $1.53 tax).

This book tells you how
you can power surplus mili-
tary radios and other field-
portable equipment with
readily available commer-
cial batteries that will re-
place the hard, if not
impossible, to get military
spec batteries that were
designed in. Inability to find
battery replacements has
discouraged many people
from purchasing this dura-
ble, versatile, and easily
operated equipment.

In Strom's book you'll
learn how to assemble al-
ternative power sources by
making your own battery
adapters for consumer af-
termarket cells and bat-
teries. Detailed instruc-
tions and clear wiring
diagrams show how the
adapters are loaded with
batteries from Eveready,
Duracell, Radio Shack, or
other suppliers.

CIRCLE 320 ON FREE
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Included are plans for
adapters that, with bat-
teries, will power portable
and mobile radios, night-vi-
sion scopes, radiac sets,
detection/intrusion sets,
and field telephones. Ap-
pendixes include battery
replacement charts, speci-
fications, and a listing of
leading military-surplus
equipment sources.

Timing Solutions Data Book
(BR1333/D); from Motorola
Literature Distribution Cen-
ter, P. 0. Box 20924, Phoe-

Heathkit" Heathkit® Heathkit

Camcorder Servicing

'Now, a Quality, Affordable, and Value-Packed Course

Heathkit Heathklt

¢

The best Compam
course of this course f
its kind, with any
it teaches others.
you how You'll find
to service that
the hottest Hea
new offers you
consumer 2 ,to,_.?_‘,- S
electronics times more
product- value and
the better qual-
camcorder. [EREEEENETTENTSNa ity. Among
You also \What You'll Learn: the ma’q’y
Obviously this course teaches You will delve into, test, and -
get one of how to fix dirty video heads, troubleshoot the sophisticated add'ltk)[ﬂ'
the best, jammed tapes, worn rubber belts electronic circuitry of one of courses |
or rollers, dirty contacts, etc. But the most technically advanced |
feature- unlike others. Heatbkit’s course camcorders ever. With Heathkit ava“abk |
packed gocs fur beyond the routine, into behind you, you cun't fail. areTVv,
the theories of light, optics, color, Beyond maintenance and R. PC
camcorders electronic shutters, image trans- repair, this course will empow- -
available ducers, plus how electronic sig- ers you with the krfu)wlcdge to Serv‘cj,ng’
2 nals are recorded onto magnetic get the most out of your own B
tOday 3 media and plaved back again. camcordcr. Electromcs, |
f ! Heathkit Educational Systems 2455 Riverview Drive eBenton Harbor, Mi 49023-1288 and more.

For a FullLine Catalog of Electronics and Computer Courses, call 1-800-44-HEATH

992 Heatn Company
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When calling, please mention this code: 020-022

D O Witz Probe

The New Generation of TPl Probes

/ a., Flatter response

* Sharper leading edges
» Faster risetime
~* New slimline design

* Replaceable cable,
probe head, tip and
ground lead

* Performance
guaranteed -
10 day return privilege

*42

9178 Brown Deer Road » San Diego, CA 92121
Tel: 619-552-2090 » Fax: 619-535-1260

Toll Free: 1-800-368-5719

SP200B
1x-10x
Switchable

*49

NEW free 16-page catalog lists
active probes, ditferential probes,
DMM leads and coax adapters

TEST TR
progis, e, 11|

PROBES, INC.
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nix, AZ 85063; Phone:
800-441-2447 or
602-944-6561 outside the
U.S.; Fax: 602-994-6430;
free.

This 190-page book from
Motorola discusses elec-
tronic devices for the distri-
bution of clock signals.
This edition has been ex-
panded to include the
latest information on
Motorola’s low-voltage PLL
clock drivers, 5-volt PLL
clock drivers, low-voltage/
low-skew fanout buffers,
and general-purpose
clock-generation circuits.
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Included in the book are
data sheets and applica-
tions notes on system de-
sign, clock-distribution
technigues, and design
with high-speed PECL log-
ic. Motorola says it offers
the industry’s broadest se-
lection of clock-distribution
circuits with timing solu-
tions for all of its logic tech-
nologies.

Voodoo Mac: Tips & Tricks
with an Attitude; by Kay Yar-
borough Nelson. Ventana
Press, P. 0. Box 2468, Chap-
el Hill, NC 27515; Phone:
919-942-0220; Fax:
919-942-1140; $21.95.

This book takes a humor
ous, slightly irreverent ap-
proach to Macintosh com-
puters. It sets out to
demystify and enlighten
Mac users at all experience
levels so that they can have
some fun while becoming
more proficient and pro-
ductive with their own Mac
computers.

Ms.Nelson provides
guidance on just about
every subject of interest to
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Mac users: startup, net-
working, customizing the
keyboard, dialog boxes,
and menus. You'll also find
information on storing,
erasing, and changing hard
disks, printing and fonts,
and increasing memory ca-
pacity. Diagnostic tips will
help the Mac user avoid
INIT/extension conflicts,
use 32-bit addressing, re-
cover lost files, understand
error messages, and re-

cover from a crash.

The Alarm, Sensor & Secur-
ity Circuit Cookbook; by
Thomas Petruzzellis. Tab
Books Inc., Blue Ridge
Summit, PA 17294-0850;
Phone: 800- 233 1128;
$17.95.

This cookbook is a refer-
ence source of information
on alarms and security cir-
cuits for everyone from pro-
fessionals to students and
hobbyists. It contains cir
cuit diagrams and building
instructions for a wide
range of projects relating to
home, office, and auto-
motive protection.

LAR NSO
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The projects include a
multi-purpose, high-gain
antenna, pressure sen-
sors, vibration and heat
sensors, smoke and toxic
gas detectors, door and
window alarms, motion and

impact sensors, and a
complete remote audio/
video security and sur-
veillance system. The au-
thor has built and tested all
of the circuits, and they
have proven effective in
practical alarms, sensors,
and security systems.

Electronic Parts & Compo-
nents Catalog No. 32; from
MCM Electronics, 650 Con-
gress Park Drive, Center-
ville, OH 45459-4072;
Phone: 800-543-4330; free.

aw:mv TR
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This latest edition of
MCM's parts catalog con-
tains 1000 new listings of
electronic parts and com-
ponents for a total of over
20,000. Among the prod-
uct categories included are
semiconductors, power
supplies, home-security
alarms, parts for TV sets,
VCRs and telephones,
connectors, tools, bat-
teries, speakers, and test
equipment.

1994 World Satellite Yearly;
by Dr. Frank Baylin. Baylin
Publications, 1905 Mar-
iposa, Boulder, CO 80302;
Phone: 303-449-4551; Fax:
303-939-8720; $90 plus $5
shipping and handling.

This book provides the
kind of up-to-date informa-
tion on satellite reception
that fans need to deter
mine satellite programming
available at various receive
sites. It also gives useful
information on the equip-
ment needed to receive
that programming.

A technical section in-
cludes a detailed back-
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ground on satellite broad-
casting, the components
for a home satellite sys-
tem, and the methods for
aiming a parabolic-dish re-
ceiving antenna. Also cov-
ered are broadcast meth-
ods and standards, com-
plete tables of broadcast
formats, compressed dig-
ital video and audio meth-
ods, and scrambling and

encryption techniques.
The programming sec-
tion lists polarity, frequen-
cy, and language for video
programming available on
broadcast satellites. A
400-page satellites section
presents the charac-
teristics and footprints of
every operational broad-
cast satellite, and a ven-
dor's. section gives a
complete directory of sat-
ellite programmers and
manufacturers.

Handbook of Power Sig-
natures, Second Edition;
from Basic Measuring In-
struments (BMI), 3250 Jay
Street, Santa Clara, CA
95054; Phone:
408-970-3700; Fax:
408-970-3720; $35.

This is a 290-page infor-
mative book on the identi-
fying features, cause,
symptoms, and solutions
for the most common
power disturbances. The
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signatures were printed by
the 4800 PowerScope,
8800 PowerScope, and
8010 PQNode power
monitors.

This second edition in-
cludes updated and ex-
panded information on
simultaneous voftage and
current monitoring, har-
monics analysis, power
quality surveying, safety
practices, and report writ-
ing. It includes new tables,
frequently-used equations,
a glossary. and a recom-
mended reading list.

Master Frequency File; by
James E. Tunnell and Robert
Keity. Tab Books Inc., Blue
Ridge Summit, PA
17294-0850;
1-800-233-1128; $29.95.

If you're interested in lis-
tening to shortwave radio
broadcasts or monitoring
the communications within
and between government
agencies—Ilaw enforce-
ment or military—this book
is for you. A scanner's de-
light, it identifies the ser
vices, frequencies, call
signs, and user IDs on the
VHF and UHF (25 MHz to
2.11 GH2) radio bands.
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The listing contains the
information you'll need to
tune in and listen to con-
versations between such
government agencies as
the FBI, DEA, Secret Ser
vice, IRS, the Border Pa-
trol. You will also be able to
listen in on the Marshal
Service, the Bureau of Pris-
ons and the National Park
Service. However, the reg-
ular broadcasts from

McGraw-Hill Circuit Ency-
clopedia and Troubleshoot-
ing Guide, Volume 1; by
John D. Lenk. McGraw-Hill
Book Company, 11 West 19th
Street, New York, NY 10011;
Phone: 1-800-2-MCGRAW;
$59.50.

collection of more than
7000 of the latest, most
widely used integrated and
discrete component cir-
cuits. The schematics are
accompanied by a step-by-
step troubleshooting guide
for solving problems re-
lated to applying those
electronic circuits.

EleCtrofics -0

NOAA will prove more
helpful if you are planning
trips by auto, airplane or
boat.

TJunnell and Kelty's book
contains a useful list of
publications, organiza-
tions, institutions, and facil-
ities that can provide you
with further assistance in
locating broadcast fre-
quenies from sources of in-
terest to you.

ENERGIZER

— T

CRYSTAL-CONTROLLED! 5 MINUTE AS-
SEMBLY! MONEYBACK GUARANTEE! At-
tach 3 wires and hear every whisper up to 2
miles away on any programmable scanner or
VHF surveillance receiver. Pre-tested surface
mount module uses standard 9V battery for
100mW output! Includes battery box and
crystal for 140MHZ. Custom frequencies
available for Law Enforcement. Model VX-100
only $79.95 + 2.00 S&H. VISA, MC, MO.
COD add $5.00. DECO INDUSTRIES, BOX
607, BEDFORD HILLS, NY 10507.
914-232-3878.
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Lenk's guide contains a
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The circuits in this book
have been tested and are
known to work. Neverthe-
less, the reader with a
knowledge of circuitry will
be able to change certain
component values to tailor
the circuits to his specific
needs.

Lenk explains how the
circuits work and where
you will find them in exist-
ing electronic products and
systems. Included in the
book are circuits intended
for ultrasonic, intermedi-

Continued on page 68

6004 LOGIC SCOPE PROBE KIT converts
analog oscilloscope into 8-channel real-time
logic analyzer, trigger-probe or MUX-mode
tool for digital analysis of newest circuits and
ICs. Memory switch saves 3 readings. Daisy-
chain up to 3 units for 24 channel system.
Board powered (5V). Kit includes MX39100
probe assembly, Micrograbber® lead, comb
BNC and phone jack/plug interface cabling.
ITT POMONA ELECTRONICS, 1500 E.
Ninth Street, Pomona, CA 91766-3835
(909) 469-2900, FAX (909) 629-3317.
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CALL NOW
AND

RESERVE
YOUR SPACE

® 6 x rate $940.00 per each insertion.

o Fast reader service cycle.

e Short lead time for the placement of
ads.

® We typeset and layout the ad at no
additional charge.

Call 516-293-3000 to reserve space.
Ask for Arline Fishman. Limited number
of pages available. Mail materials to:
mini-ADS, ELECTRONICS NOW, 500-B
Bi-County Blvd., Farmingdale, NY
11735.

FAX: 516-293-3115
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[1BP325—A CONCISE USER'S
GUIDE TO WINDOWS 3.1 ....
$7.95. Come to grips with Windows
3.1 n the shortest and most effective
way. Learn how to manipulate Win-
dows screens and DOS by Windows
graphics interface. Master its word
processor, Paintbrush and data base
along with Notepad, Macro Recorder,
PIF Editor. and Calculator.

User's Guide to

[ BP311—AN INTRODUCTION TO
SCANNERS AND SCANNING. . ..
$7.95. Radio scanners have opened
a realm of exciting radio listening.
Understand radio wave propagation,
types of transmissions, antennas,
band assignments—the straight
dope on what to hear and where to
hear it! Comes complete with index,
glossary of important terminology.

[ BP248—TEST
EQUIPMENT CON-
STRUCTION
$5.95, Details con-
struction of simple, in-
expensive, but ex-
tremely useful test
equipment. AF Gen.
Test Bench Ampl, Au-
dio Millivoltmeter. Tran-
sistor Tester and six
more.

] BP287—A REFERENCE GUIDE
antnvosuctionts | TO PRACTICAL ELECTRONICS | bracics Sloctromis
oo TERMS . . . . $8.95. More than justa Toms
Scanning dictionary of practical electronics .
o terms. the book goes a step further in -
" | getting down to fundamentais. A ref- [, Yo |
o erence volume that can be read casu- v ‘Hﬁ ‘
o . ally by a reader seeking knowledge. ’ :
' - -

[1BP267—HOW TO
USE OSCILLO-

How i Lss
e rtes 'SCOPES AND
Spipmant OTHER TEST EQUIP-
- MENT ..... $6.95. Mas-

‘ tering the oscilloscope

is not really too difficult.
1 This book explains all
| the standard controls
] and functions. Other
__ equipment is also de-
scribed.

[1 BP265—MORE
ADVANCED USES
OF THE MULTI-
METER .... $5.95.
Use these techniques
to test and analyze the
performance of a vari-
ety of components.
Also see how to build
add-ons to extend
multi-meter ca-
pabilities.

| O BP256—INTRO TO
! LOUDSPEAKERS
AND ENCLOSURE

explore the variety of
enclosure and speaker
1 designsin use today.so

. the reader can under-
stand the principies in-
= volved.

[] BP298—A CONCISE INTRODUCTION TO THE
MACINTOSH SYSTEM AND FINDER. . . $6.25. If you
have one of the popular Macintosh range of computers.
this book is designed to help you get the most from it.
Although the Mac’s WIMP user interface is designed to
be easy to use, much of it only becomes clear when it is
explained in simple terms. All Macintosh computers are
covered including the new “Classic™ range.

0O BP299—PRACTICAL
ELECTRONIC FILTERS
..... $6.95. Presents a doz-
en filter-based practical
projects with applications in
and around the home or in
the constructor’s workshop.
Complete construction de-
tails are included.

[1BP249—MORE AD-
VANCED TEST EQUIP-
MENT CONSTRUCTION
....$6.95. Eleven more
test equipment con-
struction projects. They in-
clude a digital voltmeter,
capacitance meter, current

] BP245—DIGITAL
AUDIO PROJECTS
..... $5.95. Practical cir-
cuits to build and ex-
periment with. In-
cludes A/D converter,
input amplifier, digital
delay line, compander,
echo effect and more.

[0 BP303—UNDERSTANDING
PC SOFTWARE $6.95. This
book will help you understand the
basics of various types of business
sottware in common use. Types of
software covered include word pro-
cessors, spelling checkers. graph-
ics programs, deskiop publishing.
databases, spreadsheets and util-
ities.

[0 BP247—MORE
ADVANCED MID!
PROJECTS ..... $5.95.
Circuits included are a
MIDI indicator, THRU
box, merge unit, code
generator, pedal. pro-

] BP251—COMPUTER
HOBBYISTS HANDBOOK
... .$8.95. Awrapup of ev-
erything the computer hob-
byist needs to know in one
easy to use volume. Pro-
vides a range of useful retf-
erence material in a single
source.

.. .. $6.95. Amateur
Radio is a unique and
fascinating hobby. This
book gives the new-
comer a comprehen-

o

tracer, etc.
- [J BP309—PREAMPLI-
[] BP257—INTRO TO Prosmplifier FIER AND FILTER CIR-
AMATEUR RADIO G CUITS ..... $6.95. Provides

circuits and background
info for a range of pre-
amplitiers, plus lone con-
trols, filters, mixers and
more. All are high-perfor-
mance circuits that can be

\/

grammer, channelizer, sive and easy to under- L o at
and analyzer. stand guide to the built at a reasonable cost.
subject.

[1 PCP115—ELECTRONIC PROJECTS
FOR HOME SECURITY . . . . $10.00. 25
projects ranging from a single-door pro-
tection circuit that can be completed in an
hour or two, to a sophisticated multi-chan-
nel security system. Each project is de-
scribed in detail with circuit diagrams,
explanations of how it works. instructions
for building and testing, and how to adapt
circuits to meet special requirements.

Oscillators, Timers, Noise

[1 BP179—ELECTRONIC CIRCUITS
FOR THE COMPUTER CONTROL OF
ROBOTS ..... $7.50. Data and circuits for
interfacing the computer to the robot's
motors and sensors

O BP190—ADVANCED ELECTRONIC SECURITY PROJECTS.....$5.95. Includes a
passive infra-red detector, a fiber-optic loop alarm, computer-based alarms and an
unusual form of ultrasonic intruder detector.

[ BP235—POWER SELECTOR GUIDE . . . . $10.00 Complete guide to semicon-
ductor power devices. More than 1000 power handling devices are included. They
are tabutated in alpha-numeric sequence. by technical specs Includes power
diodes, Thyristors, Triacs, Power Transistors and FET's.

0 BP234—TRANSISTOR SELECTOR GUIDE
BP235. Book covers more than 1400 JEDEC. JIS, and brand-specific devices. Also
contains listing by case type, and electronic parameters. Includes Darlington
transistors, high-voitage devices, high-cumment devices, high power devices.

0 BP117—PRACTICAL ELECTRONIC BUILDING BLOCKS—Book 1.....85.75.
il Generators, Rectifiers, Comparators, Tnggers and more.

0O BFAS—INTRODUCTION TO SATELLITE TV..... $9.95. A definitive introduction to
the subject written for the professional engineer, electronics enthusiast, or others
who want 1o know more before they buy. 8 x 10 in.

..... $10.00. Companion volume to

[ BPZ3—GETTING THE MOST FROM YOUR MULTIMETER..... $5.95. Covers
basics of analog and digital meters. Methods of component testing includes
transistors, thyristors, resistors, capacitors and other active and passive devices

[0 BP97—IC PROJECTS FOR BEGINNERS.....$5.50. Power supplies, radio and
audio circuits, oscillators, timers, switches, and more. It you can use a soldering iron
you can build these devices.

[ RADIO—100 RAD{O HOOKUPS.....$3.00. Reprint of 1924 bookiet presents radio
circuits of the era including regenerative, neutrodyne, reflex & more.

0 BP42—SIMPLE LED CIRCUITS..... $5.50. A large selection of simple applications
for this simple electronic component.

[] BP122—AUDIO AMPLIFIER CONSTRUCTION . . . . $5.75. Construction details
for preamps and power amplifiers up through a 100-watt DC-coupled FET amplifier.

[] BP92—CRYSTAL SET CONSTRUCTION..... $5.50. Everything you need 1o know
about building crystal radio receivers.

[ BP255—INTERNATIONAL RADIO

STATIONS GUIDE $7.95. Provides

CHECK OFF
THE BOOKS YOU WANT

the casual listened, amateur radio DXer
and the professional radio monitor with an
essential reference work designed to
guide him or her around the more than
ever complex radio bands

Electronic Paperbacks at Special Prices

ELECTRONIC TECHNOLOGY TODAY INC.
PO. Box 240, Massapequa Park, NY 11762-0240

SHIPPING CHARGES IN

USA AND CANADA

SORRY No orders accepted Number of books ordered D

outside of USA & Canada

$0.01to $5.00. ... $1.50 Total price of merchandise ....$
Name $5.0110 $10.00. ... $2.50 Shipping (see chart at left) . . .. $
$10.0110 20.00.. ... $3.50 Subtotal ... ............. 3
Address $20.0110 30.00 . ...8$4.50 Sales Tax (NY State only) . .. .. $
Cit State Zi $30.011040.00 . ... $5.50 Total Enclosed ........... $
y . p $40.0110 50.00 . . . . $6.50 .
EN594  $50.01 and above . . . $8.00 All payments must be in U.S. funds
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APROGRAMMABLE LOGIC DE-
vice, or PLD, is an unstructured
array of AND and or logic gates
that can be organized to per-
form dedicated functions by se- - -
lectively opening or otherwise
altering the interconnections
between the gates. In some

PLDs, this is done by “burning
out” fusible links , and in others

it is done by reducing the con- Make designing logic C C
ductivity of their interconnec- With programmable IO c " :

its easy

tions by selectively applying
overvoltage. PLDs can be con-
sidered as semi-custom logic
devices because they stand be-
tween standard logic gates that
cannot be altered and full
custom-designed circuits. They
are an extension of the tech-
nology first developed for field-
programmable read-only mem-
ory (PROM).

The term PLD is a generic
term that can be used by any-
body, but terms such as PAL,
FPLA, and GAL are better
known. Those terms are pro-
prietary designations that were
given to the products by the
manufacturer that developed
them. For example, the pro-
grammable logic array (PAL)
was developed by Monolithic
Memories Inc., now a part of Ad-
vanced Micro Devices (AMD)
and the field-programmable log-
ic array (FPLA) or programma-
ble array (PLA) was developed by
Signetics, which is now part of
Philips N.V.

The first PLDs were intro-
duced as replacements for Sim-
ple standard ICs with 4 to 100
gates. Today low-cost medium
scale PLDs can replace four or
more logic ICs.

The introduction of PLDs was
agreat boon to the field of digital
hardware design. The second-
generation PLD, the GAL
{(which stands for Generic Array
Logic, a trademark of Lattice
Semiconductor}, is particularly

ROBERT G. BROWN

w MON SOIUC08 T .5,‘,\_/

WWW 3 ican@EiohictorvYeem
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suited for the small-scale hard-
ware designer. GALs offer the
following benefits to the hard-
ware designer:

® Flexibility—GALSs are very
flexible devices; they can imple-
ment both combinatorial logic
functions (AND. OR. NAND, €tc.)
and registered logic functions
(counters, shift registers, etc.)
on the same chip.

® PAL replacement—The
GAL16V8 and GAL20V8 each
can directly replace over 20 of

INPUT -
L e— +5VOLTS
CLOCK 3 !
INPUT omcH o
inpuTH 18 vo
inpuT 17 yo
5| | 18
INPUT - Yo
iNpuT 4| ARRAY vo
npuT 44 14 yo
INPUT 84| 13 yo
inpuT-24 12 o
)
Grounp Y L' nput
OR
18v8 OUTPUT
ENABLE

T
GROUND-2{— [

the common PAL types. This
means you need to stock only
two types of GALs to handle all
your PLD needs.

® Space savings—Each GAL
typically replaces between two
and four standard TTL chips,
saving a large amount of board
space.

® Speed—GALs are fast devices
with propagation delay down as
low as 7 nanoseconds. Typical
GALs have a propagation delay
of only 15 nanoseconds—faster

INPUT
orR M ____ 3
CLOCK !

INPUT—4

24 .5 voLTS

28 \NpUT
inpuT—2H

inpuT—4H

inpUT 24

iNPUT—2 AND/OR

,| | ArRaY
inpuT —LH
INPUT &1
iINPUT 2

INPUT 1044

INpuUT 14

20ve QUTPUT
ENABLE

FIG. 1—THE GAL16V8 is commonly packaged in a standard 20-pin DIP, and the
GAL20V8 is commonly packaged in a 24-pin skinny DIP.

1

AQ IC1-a 3 X
BC 2| v4 7408
X=A*B
a
IC4-a
16 7404
ad 2
IC3-a 3
174 7408
so—— 2|

IC3-b 6
1/4 7408

X=/A"B+
IC*D
c

1
3 x

2 |4 7432

FIG. 2—THE EQUATION represented by an AND gate is shown in a, a2-input OR gate is
shown in b, and a more complicated array of logic is represented in c. Inversion can

also occur on the output as shown in d.

than standard 7400 or 74LS se-
ries logic.

e Reprogrammability—Not
only are GALs programmable,
giving the ability to correct de-
sign errors and make board
layout easier, they can be re-
programmed up to 100 times.
Erasing and programming
takes only a few seconds.

® Cost—In addition to the sav-
ings in PC board real estate,
standard speed GAL16V8s and
GAL20V8s (25 and 15 ns) cost
only a few dollars apiece. even in
small quantities.

There are several varieties of
GALSs, but this article is limited
to the GAL16V8 and GAL20VS8.
They are easy to design withand
are the least expensive and most
readily available GAL devices.
Rather than get bogged down
with the internal details of the
devices. the article describes
what's needed to use these PLDs
in your designs and then looks
at a practical design example.

Device architecture

The GAL16V8 is commonly
packaged in a standard 20-pin
DIP, and the GAL20V8 is com-
monly packaged in a 24-pin
skinny DIP (0.3 inches wide—
half the width of a standard 24
pin DIP). The pinout for both
devices is shown in Fig. 1. For
the GAL16V8, pin 10 is the

IC2-a 3
J 4 7408

X=A+

X=/A*B+
ic
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IC3-a
18 7404
da
P Qo
= - 2f, PR gls o
IC1-a
3] 12 7474 6
1>h|; bC g~
IC3-b 1 CL
16 7404 IC&a }3 ?
2] va 7408 1
3 4 .
9 610
iIcaa N 3]12f PR ale Q1
Ic3-¢ 2 e 7432 IC1-b
116 7404 4 12 7474
+—bc qglo&
p 5 6 4 CL
icsb s | Yia
5 | 14 7408
[_‘ EQUATIONS COUNTING SEQUENCE
Q1 QoTC
Qo :=/Q0 000
010
Q1:=Q0*/Q1+ 100
IC3-d Q0" Q1 111
116 7404
TC:=/Q0*Q1
g - I s i
IC5¢ Y8 2|lp PR qls
10{ v4 7408 ’ IC2-a =
_—,’—“ 3l V2 7474 6
—1> C Q 0=
& CL
@

i1

FIG. 3—TWO OR MORE OUTPUTS can be combined to form counters and shift
registers; here is a 2-bit counter with a terminal count.

ground and pin 20 is V.. Pins
1219 are each connected to
Output Logic Macro Cells
(OLMC). The OLMC allows these
pins to act as inputs, com-
binatorial outputs, registered
outputs, and input/output
pins. Pins 2-9 are general-pur-
pose input pins. If any of the
OLMC are configured as regis-
tered outputs, then pin 1 is a
cLock input and pin 11 is the
OUTPUT ENABLE for the registered
outputs. If none of the OLMC
are registered, then pins 1 and
11 are general-purpose inputs.
Internal to the chip is an array
of AND/OR gates that's configured
with each OLMC when the chip
is programmed. The 20V8 has a
similar design: the main dif-
ference between it and the 16V8
is that the 20V8 has four addi-
tional input pins.

Design tools

In addition to your PC. you
will need only three tools to do
design work with PLDs: a text

editor. a logic compiler, and a
device programmer. The con-
struction of a suitable PC-based
GAL programmer is covered
elsewhere in this issue. A logic
compiler is a program that
translates a high-level design
file in which the relationship be-
tween inputs and outputs is ex-
pressed in the form of equations
to a low-level device-specific file
for the programmer. The low-
level file used by the program-
mer is called a JEDEC file. and
is sometimes referred to as a
“fuse map.” (Earlier PLDs were
programmed by literally blow-
ing fuses inside the device. leav-
ing only the desired connec-
tions. Of course they could not
be reprogrammed; you simply
threw away your mistakes.)

A logic compiler called Opal
Jr. is available free from Nation-
al Semiconductor. It's a no-frills
version of its Opal logic com-
piler. It supports the 16V8 and
20V8 as well as other PLDs that
National produces. The high-

wWWW americanradiohistorv com

level design file for Opal Jr. is
called an equation file and uses
the extension .EQN. The output
JEDEC file uses the extension
.JED. Since Opal Jr. is available
to everyone, it is used in the ex-
amples presented here. The
concepts, however, are univer-
sal, and not specific to Opal Jr.
The equation file is a standard
ASCII text file and can be pro-
duced using any text editor.

Designing with equations

If you normally design with
standard TTL devices, shifting
to a design process using GALs
might take a slight adjustment.
However, the underlying con-
cepts are the same. In the equa-
tions, a plus sign (+) is used to
represent the or function, a
multiplication sign ( X ) to repre-
sent the anp function. and a bar

s CLOCK.EQN
; Low cost LOGIC ANALYZER clock sefection GAL

CHIP clock 16V8

cik nc ext self s2 s1 5O dir wr gnd
/oe sysclk] wrdat sysctk0q4 q3 q2 q1 q0 vec

EQUATIONS
q0:= /q0

ql = q0%*/gl+
/q0 * ql

Q2= q0*ql*/q2+
2% iq0 +
q2* /ql

q3:= q0*ql*q2*/q3+
q3 */q0 +
q3* /1
q3°/q2

qéd:= q0*ql*q2°q3" /g4
Q4 * /q0 +
g4 */ql +
q4*/q2 +
q4 */q3

sysclkO = /s0 * /st * /52 * self +
sO¥/s1® /52 *ext+
sO*s)*/s2*qd+
50* /sl *s2¢q3+
s0*/s1*s2%q2+
/s0*sl *s2*ql+
s0*sl*s2*q0

sysclkl = /s0 * /31 * /s2 * self +
sO */s] * /52 % ext+
051 */s2%qa+
/50 % /sl *s2*q3+
sO*/sl*s2°q2+
/s0%s1%s2%ql+
s0*sl*s2%q0

wrdat = wr+
dir

FIG. 4—EQUATION FILE CLOCK.EQN.
The lines that start with a “;” are com-
ment lines; they are ignored by the com-
piler but are used for documentation.

MON $21U0N08(3 ‘v661L AB
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GAL EQUIVALENT
12} o7 ek Qo2
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15304 —Msetr a3l
b3 _Slgp IG5 415
2 e 6], GCLK s
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$00— 1A wips-
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DIRO: 2 fy4 T4F32
TTL EQUIVALENT TO CLOCK

FIG. 5—EQUIVALENT CIRCUIT TO THE GAL. Notice the savings in device count.

over a character is for inversion
(NoT). Figure 2-a shows the
equation and symbol for an AND
gate. Each group of signals AND
ed together is referred to as a
product term. Figure 2-b shows
the equation and symbol for a 2-
input or gate. InFig. 2-c, a more

RESOURCES

Lattice Semiconductor Corporation
P.O. Box 2500

Portland, Oregon 97208

(503) 681-0118

(800) FAST GAL

National Semiconductor Corp.
2900 Semiconductor Drive

P.O. Box 58090

Santa Clara, CA 95052-8090
(408) 721-5000

SGS-Thomson Microelectronics
1000 East Bell Road

Phoenix, AZ 85022-2699

1 (602) 867-6340

Robert G. Brown

30 Wicks Road

E. Northport N.Y. 11731
GENIE R.BROWNG67
Compuserve 72477,2616

complicated logic array is repre-
sented. The equations are writ-
ten in a sum of products format.
It is a useful convention to list
each product term on a separate
line. The inversion can also oc-
cur on the output as shown isin
Fig. 2-d. In the 16V8 and 20V8,
up to eight outputs can be de-
fined in this way (each of the
eight OLMC). The inputs for the
equations can come from any of
the input or output pins, either
normal or inverted. A maximum
of seven or eight product terms
is allowed for each OLMC, de-
pending on the exact configura-
tion of the OLMC.

So far, all the examples have
involved combinatorial logic.
GALs can also handle sequen-
tial logic such as is performed
by shift registers and counters.
To do this, the OLMC is config-
ured as a register (a D-type flip-
flop). If any of the OLMC are con-
figured as registered, then pin 1
is the clock input to the register.

For example. an “=" sign
shows a combinatorial output

in an equation, a “: =" shows a
registered equation output. For
example:

Q:=D

The := indicates that the Q
output is registered. This
means that Q will take on the
value of D following the rising
edge of the clock pulse on pin 1.
Two or more outputs can be
combined to form counters and
shift registers, as shown in Fig.
3. In this case it shows a 2-bit
counter with a terminal count.
Outputs Q0 and Q1 will count
from O to 3 continuously, and
the terminal count indication
will be active when the count is
at its maximum value of 3.

The registered outputs have a
common OUTPUT ENABLE at pin
11 on a 16V8 and pin 13 on a
20V8. When ouTpPUT ENABLE i8S
low, the registered outputs are
all enabled. If output enable
goes high, all the registered out-
puts will be disabled. Even
when the outputs are disabled,
the register outputs are still
available internally as feed-
backs, so the counter will con-
tinue to work even if the
outputs were disabled. Com-
binatorial outputs can each
have an output enable defined.
This is limited to a single prod-
uct term. For example:

X.0OE = BXC
That would indicate that output
X should be enabled when B
and C are high.

Design example

To illustrate the use of GALs
in a practical design, the main
board from a high-speed. low-
cost 16-channel logic analyzer
will serve as an example. The
logic analyzer main board has a
total of 17 ICs: of those, 2 are
static RAMSs, 4 are octal latches,
4 are octal buffers, and the re-
maining 7 are programmed
GAL16V8s. All standard logic
was performed by the 7 GALs.
They replace about 20 high-
speed TTL ICs and make the log-
ic analyzer buildable.

Central to thelogic analyzer is
the clock-selection GAL, which
allows the analyzer clock to be
selected from five different inter-
nal clocks, an external clock. or
a software-controlled clock. The
Opal Jr. equation file,
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Be a com

outer service technician...

5 sure
success

l o C.hoose a complete
fraining program for a
secure tomorrow

Jobs for computer service technicians will
almost double in the next 10 years according
to the latest
Department
of Labor
projections.
For you, that
means
unlimited
opportunities
for advance-
ment, a new
career, or
evena
computer service business of your own.

But to succeed in computer service today,
you need training — complete, practical
training that gives you the confidence to
service any brand of computer. You need NRI training.

Only NRI — the leader in career-building, at-home electronics training
for 80 years — gives you useful knowledge, hands-on skill, and real-world
experience with a powerful 486sx computer you keep. NRl is all you need to
succeed in this growing, profitable field.

COMPUTER—

1994 Good pay, too! 2004

2. Move beyond “book learning” to
try things for yourself

NRI knows that you learn better by
doing. That's why we developed the
highly effective NRI Discovery
Learning Method. You first read about
the subject. studying diagrams,
schematics, and photos that make the
subject even clearer. Then you
reinforce each important concept with
exciting hands-on projects and
experiments. You build, examine,
remove, test, repair, replace. So you
discover for yourself the feel of the
real thing and enjoy a confidence gained only through experience.

3. Get inside a 486sx computer

It you really want to get ahead in computer service, you have to get inside a
state-of-the-art computer system. That's why NRI
“1 now includes a high-speed 486sx mini-tower
"= computer as the centerpiece of your hands-on
Color monitor, (]

. .. training.
g CD-ROM drive, .
and 200 meg
S hard drive! magy,

As you build this system from
the keyboard up, you actually
A see for yourself how each
section of your computer
works, especially the powerful,
*  reliable 80486sx Intel CPU. You
assemble and test your
computer’s keyboard, power
supply, and 3.5 inch floppy disk
drive with your professional
multimeter and digital logic
probe. But that’s not all.

A | ﬁ[’?ﬁ‘g—“"

future

You go on to install a 200 meg hard disk
drive, Super VGA color monitor, and
CD-ROM drive with sound card — today's
most wanted computer peripherals. Now
not only will you dramatically increase your
computer’s storage capacity, but you'll also
get first-hand experience with today's
exciting new multimedia components.

What's more, you train with and keep
professional software including MS-DOS 6.2,
QBasic, and Microsoft Works. And, using
state-of-the-art diagnostic tools from
Ultra-X, you learn to quickly identify and
service virtually any computer problem on
IBM-compatible machines.

?ﬁps foa

4. Make sure you’ve
always got someone
to turn to for help

Throughout your NRI training, you've got the full support of your personal
NRlinstructor and the entire NRI technical staff. Always ready to answer
your questions and help you if you
should hit a snag, your instructors
will make you feel as if you're in a
classroom of one, giving you as
much time and personal attention
as you need.

5. Take a step in
the right direction
by sel:ding for your FREE catalog

today
Discover for yourself how easy it is to succeed in E‘-‘::QF'-?»;:.:-:-.
computer servicing — with the right training. Return e
the coupon to get a big, full-color catalog describing
NRI's incomparable computer training in microcom-
puter servicing and other high-tech career fields.

It the coupon is missing, write to: NRI Schools,
McGraw-Hill Continuing Education Center, 4401 oo
Connecticut Avenue, NW, Washington, DC 20008. T

r-----------------

"

NP 51001 itiln

l McGraw-Hill Continuing Education Center
| 4401 Connecticut Avenue, NW, Washington, DC 20008

| © CHECK ONE CATALOG ONLY
I U Microcomputer Servicing

U TV/Video/Audio Servicing

U Telecommunications

U Industrial Electronics/Robotics
| (1 Basic Electronics

For career courses
approved under GI Bill
3 check for details.

U Computer Programming
U PC Applications Specialist
U Multimedia Specialist
U Programming in C++
with Windows
U Bookkeeping & Accounting

Name Age.

Address

City/State/Zip

Accredited Member, National Home Study Council
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EQN2JED - Boolean Equations to JBDEC file assembler {Version v003)
Copyright (R} National Semiconductor Corporation 1990,19931

Document file for clock.eqn
Device:. 16V8

SLABELS 20 c¢lk nc ext self 82 s1 80 dir wr gnd /oe aysclkl wrdat sysclk0 g4

GAL16V8

EQN2JED - Boolean Equations to JEDEC file assembler (Version V003)
Copyright (R) National Semiconductor Corporation 1990,1991

Assembled from "clock.eqn”. Date: 6-9-93
*®

0000000000000000000000000000000000000000000000000000000000000000*

100000001100000011100000111100001 111100011 1T11T11110000011111111*

q3 92 q1 g0 vee QF2194*QP20*F0*
L0000
Pin  Label Type INRCIRERRNRRRRRARTRRRR RN
;. . clk ¢lock pin L0256
2 ne ] TIOHTIOIT LI LI IT LR
5o o e A 3 11101101 AN LITIIILEITLLTLITILLI®
4 self com input L0512
) 22 com input A3
Gl = S 1IOTTIOTTTIOTTEL LT L1
o o IBRCIRRRRRT I NRRERNRANENRRERRRANEE
I e IRRRRRRGIS T RNRRRNARRARRRERRRNNNL
11 oe enable pin L0768
T loTErs Sk el 11011101110111101 1111111111111
14 sysclko pos. trst, com output TEIOLLLLITLII10 LTI IILTLT11d
el i e s IRRRRRRCIRRRRRCIRRRRRRRERARRETED!
R e EERERReRRSt IR IR ERREARRARERTANE:
18 qi pos, reg feedback L1024
0 B S 11011101110111011110ELITTT1TT111
IO TTTTTI0T T
TEITTTOTTL T TI0T HIT 111111111
TTLLIILLIONI IO LLtlLLLil
IRRRRRRRRRRRRRR R IRNRRRYRNRANL
EON2JED - Boolean Equations to JEDEC file assembler {Version V003) 11280
Copyright (R} National Semiconductor Corporation 1990,1991 [EERER R it R RREaRiCRRERRNEE!
Device Utilization: 1L1L1111011110111011101111111111
e e LR d e o) 11110111111110111011011111111111
No of feedbacks used as dedicated outputs : 3/8 (37.5%) TL11EL11111110110101011 081 18111
§2Of fegibacke used S gLl TLLTTT111110101101 1101111111111
e - TLITT1E1110101111011011T11111111
i ol 1111100111101 11011 1101 LT 1111111
15 q0 /8 12.50 1101111111101 11011101111 111E111*
18 ql 2;& :25.::; L1536
17 q2 i/a 7. .
16 g3 s/ {50.0%) IRRRRRSRRRRRRRRRRARRURSARRNNNNAN
e Tl 8 Spi (SERRRRRRARRA R RARRR TR ARRRTRTIRY
13 wrdat 38 (37.5%) LITIILLILL LI LI TR Lloi 111t e
12 sysclkl 8/8 (106.0%) L1792
Total 3761 (53.1%) TNLTLLILEL LI IR I L e nnaney
>loceaie 2o i B T T110111101 1101 1101111111111
1TT10T111111101110110H 111111111
1LLLITTTT11110110103011111111111
LTTTTLTE10101 101 1E01TT11T1111
EQN2JED - Bool. E i to JBDEC fil emb 1. { 14 v003)
A T A N ety e et dco rpogariorls a0 s s i : : :: ::(‘): : mg} : :(‘)‘l): :‘l)(‘): : : : : : : : ::
Chip diagram (DIP} 1101111111110111011101111TLI11E1*
L2048
\_/ e
elk | 1t 20 | vee
nc 2 19 | q0 L2056
ext 3 18 | q1
1£ ] 4 17 2
se“ | s 16 ! :3 L2120
) < = b he 000011
dair | 8 13 | wrdat L.2128
wr 9 12 | sysclkl
gnd | 10 11 | /foe L2192
N o1+
C823E*

FIG. 6—CLOCK.LOG FILE. The log file contains a lot of inter-
esting information about the programmed device: the use of
each device pin, the product term usage, and the device

pinout.

CLOCK.E@N, is shown in Fig.
4. The lines that start with a ™:"”
are comment lines; they are ig-
nored by the compiler and are
used for documentation. The
equation file must contain two
sections: the declaration sec-
tion and the equation section.
The declaration section should
appear first, and is indicated by
the keyword CHIP. The line
“CHIP clock 16V8” begins the
declaration block, it gives the

FIG. 7—CLOCK.JED FILE. This is used by the programmer to
configure the chip. it will make sense only if you have care-

fully studied the GAL16V8 data book.

chip a name (clock), and selects
the device type (16V8). The next
part of the declaration block is
optional, but will be needed in
most cases. In this section sym-
bolic names are assigned to
each pin on the chip, as follows:
clk nc ext self s2 s1 sOdirwr gnd
/oe sysclkl wrdat sysclkO g4 g3
q2 ql qO0 vee

The symbolic names start
with pin | and are assigned in
order through pin 20. In this

case, pin lisassigned the name
CLK, pin 9 wr, pin 12 SYSCLKI,
and pin 19 the go. If you later
need to change the pin assign-
ments, simply rearrange the
names given here.

The equation section of the
file is indicated by a line with
the word "EQUATIONS."” Out-
puts go. 1. g2. @3 and g4 form a
5-bit counter (a straight for-
ward expansion of the 2-bit

Continued on page 84
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ROBERT G. BROWN

THERE ARE MANY GOOD REASONS
why you would want to include
programmable logic devices
(PLDs) in your designs. Pro-
grammable logic devices save
PC board space, reduce cost,
and add design flexibility when
compared to standard TTL logic
devices. The main reason for
avoiding design with program-
mable logic until now has been
the high cost of PLD (program-
mable logic device) program-
mers. But now you can build a
programmer from a kit for only
$150.00—far below the price of
commercial programmers.

This programmer can pro-
gram the GAL16V8A,
GAL16V8B, GAL20V8A, and
GAL20V8B PLDs from Lattice
Semiconductor Corp., SGS-
Thomson Microelectronics, and
National Semiconductor. The
ability to program only 16V8
and 20V8 devices might seem to
be restrictive, but it really is not.
The GAL is a second-generation
PLD, and it is more flexible than
the first generation PAL. Table 1
shows which PALs can be di-
rectly replaced with the 16V8
and 20V8 devices.

In addition to being able to
replace those PAL devices, GALs
can perform logic functions
that cannot be performed by
any of the standard PALs. GALs

TABLE 1—GAL COMPATIBILITY

16V8 20v8
16R6 20R6
16R4 20R4
“6RP8 20RP8
“6RP6 20RP6
16RP4 20RP4
16L8 20L8
16H8 20H8
16P8 20P8
10L8 1418
16L6 16L6
14L4 18L4
i6L2 20L2
10H8 14H8
16H6 16H6
14H4 18H4
16H2 20H2
10P8 14P8
12P6 16P6
14P4 18P4
16P2 20P2

BUILD THIS

PLD
PROGRAMMER

Build a programmable logic
device (PLD) programmer at a

very affordable price.

can also be reprogrammed in
seconds, while PALs are one-
time only (OTO) programmable,
so GALs are ideal for use by the
experimenter.

Theory of operation

The programmer is composed
of two separate modules: an in-
terface board that plugs into a
slot in your personal computer
and a main programmer mod-
ule that is external to the PC.
The modules are connected by a
ribbon cable terminated by a
50-pin connector.

The interface board is a stan-
dard two-device parallel inter-
face (see Fig. 1). The 8255
programmable peripheral inter-
face (IC6) has three 8-bit paral-
lel ports that can be organized
by software as a flexible inter-
face. In the normal operation of
the programmer, Ports A and B
are configured as outputs, and
Port C is configured with bits

wwWWwW americanradiohistorv com

0-3 as outputs and bits 4—7 as
inputs.

The second chip is a 74LS682
8-bit totem-pole comparator
(IC7) that decodes addresses for
the 8255. The 74LS682 pulls
pin 19 low when its p inputs
equal it's g inputs. The eight g
inputs have internal 10K pull-
up resistors so they remain
high unless forced low. The
8255 address is selected by DIP
switch S1; each switch pulls the
corresponding g input low.
When the address on the PC bus
(the p inputs) matches the ad-
dress selected by S1 (the g
inputs), a CHIP SELECT is gener-
ated for the 8255. If it is an /O
cycle, then either ior or 1ow will
also be asserted, and data will
be read from or written to the
8255 register selected by a0 and
Al. The 8255 base address is
specified for the software in the
configuration file.

Fifty-pin connector Pl is the

MON SOIU0II08(T ‘v661 Aepy
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FIG. 1—THE INTERFACE BOARD is a standard two-device parallel interface. The 8255
programmable peripheral interface has three 8-bit parallel ports that can be config-

ured by software.

bridge to the main programmer
board. Each of the three 8-bit
ports from the 8255 are con-
nected to P1. Of the remaining
26 lines, 12 are connected to PC
ground, 12 to the PC +5-volt
supply, 1 to the PC + 12 volt sup-
ply. and 1 to the — 12-volt supply.

The main programmer board
is shown in Fig. 2. Its single 24-
pin zero insertion force (ZIF)
test socket, SOI1, accepts both
the 24-pin 20V8 and the 20-pin
16V8. The 16V8 is inserted in
the ZIF socket so that pins 1, 2,
23, and 24 of the socket are not
used. Note that the programmer

circuitry uses one 16V8 GAL
(IC3) in its design. It is set up to
perform specific functions for
the programmer. The equation
file for IC3 is shown in Listing 1.

During programming, the
GAL pins take on special func-
tions. The programming pinout
of the both the 16V8 (in the 24-
pin ZIF socket) and 20V8 are
shown in Fig. 3. To prepare the
GALs for their programming
mode, a voltage above the nor-
mal operational range of the de-
vice must be applied to pin 2.
The programming voltage must
be switchable between 0.0,

www americanradiohistorv com

12.0, 14.5, and 16.5 volts. The
remaining signals are standard
TTL (O to 5-volt) levels that are
controlled from the interface.

The programming voltage is
generated by IC2 in combina-
tion with Cl, C2, DI, and D2 to
form a voltage-doubler circuit
that takes 12 volts from the in-
terface and converts it to about
22.6 volts (12 X 2 minus the two
diode drops). The 22.6-volt out-
put from IC2 is fed into adjusta-
ble voltage regulator IC1, whose
output voltage is controlled by
the resistance between pin 1
and ground. Transistors Q1 and
Q2 permit that resistance to be
controlled, thereby selecting
different voltages at the reg-
ulator output. When signals
vsELo and vsEL1 are low, Q1 and
Q2 are shut off, and the resis-
tance to ground is simply the
series resistance of R9 and R8.
The output of IC1 is set by R8 to
16.5 volts.

When vsELo is high and vsEL1

LISTING 1—IC3 EQUATIONS
CHIP pld! 16V8

nc psi4 pslS paS pad4 pa3 pa2 pal pa0 gnd
nc vsel0 vsell led vee24 vee22 datadol4 dol$ vee

EQUATIONS
vsel0 = pa0
vsell = pal
vee22 = pa2
vee24 = pa3
dol4 = pad
dol5 = pa$

data = pad * psi4 +
/pad * ps15

led = pa2 * pa3

INTERFACE BOARD PARTS LIST

IC6—8255A-5 programmable pe-
ripheral interface (Intel or equivalent)
IC7—74LS682 8-bit comparator
(Motorola or equivalent)

S1—14-pin DIP switch

P1—50-pin right-angle IDC male head-
er

C1, C2—10 pF, 6 volts, tantalum elec-
trolytic

C3, C4—0.1 uF, ceramic

Interface cable—50-conductor ribbon
cable terminated with IDC sockets at
both ends

PC board, soider
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FIG. 2—THE MAIN PROGRAMMER BOARD has a single 24-pin ZIF socket to accom-
modate both the 24-pin 20V8 and the 20-pin 16V8 PLDs.

] 24
| NoTuseD [y
\ Sy Y o2 s voLts
PROGRAMMING 415) 1%V8 19)|2 PROGRAM
Ra1—24@3)  (18)2%Rao
Raz—83  apl
RA3-6)  (efe
ras—2le (sl
Ras-m)  (9fs
cLock-Y®  (3ps
pataIN-H@) (124 paTa ouT
arounD—2{(10) (113 sTRoBE

I
s 1<% .svoLTS
PROGRAMMING 2 | 23
VOLTAGE 20v8 T
RAT 3] 122 PROGRAM
RAa2—4 21 Rao
RA3 _5] 120
_6] 19
= 18
8 17
RAd— Lo
9 16
RAE — =
CLOCK—O B DATA OUT
DATA IN—1] e
GROUND—2] 13 sTROBE

FIG. 3—THE PROGRAMMING PINOUT for both the 16V8 and 20V8 PLDs.

is low, Q2 is turned on, and the
resistance to ground is reduced
by placing R5 and R6 in parallel

with R8 and R9; R5 is adjusted
to give an output of 14.5 volts.
When both vseLo and vseLi are

wwWwW americanradiohistorv com

P2 2V I D2 VCC22:Rp2
1N4001
RIBBON o] o, U o A e
CAB‘LE R11 7 ‘B; Pr (';‘2
FROM PC 10K c2 — R21 ¢
NTERFACE 1 ¢ 1N4001 10uF| +5v 2 Q7
INT! e 7662 — L 10K ¢ Mps2907
+5V =
+5V] VCC24 R20
1.5K
PAQ) L,,M i
i +5V R19:: Q8
»
PA2 { 10K € mpsago7
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PBO PS6 5] so1 |20
PB1 Pse 6| . [19 Psto
PB2 Ps7 7| SOCKET{18_ PS18
peaf2S— Pss 8 17 PS17
PB4 PS9 9 16 PS16
PBS PS10 10 15 PS15
PB6I29 PS11 11 14 PS14
12 13
PB7] = |
PCO
vy
PC1 > = R23
e Wy 3R — o PSsi
PC2 < 10K VA
= 9
Pc3 R24 Q3 = Q6 AM-
PC4 a2 arfl—PS13 81 MPS2222 R1g MPS2907 ot -
[ Wy 10K Wy
pCs| A1 qefts PSURPCZ 74 4, BT WA ;
pcel4s — A0 qsft4_PS10 /PC1 61 EE R A
PCT DaTA Q4f13 PSORPCO. 51 Q5= o 12
GND iy Qofi2——PSafRe2 4l o | MPs2222 +t Al
11 Ps7TiPB1__ 3 . |3
GND RES Q2 Wy T WA
i 10 psefPBO 2| .., C6 A C7Ax C8= C9=R C55% WA
5 Ics Q1 10pF 1 AOTT .01 = Wl 7
2V 4009 ot PSSR sy« 11 - - WA

high, Q2 and Q1 are turned on.
That places R3 and R4 in paral-
lel with R5, R6. R8, and RS9,
which again decreases the re-
sistance, again lowering the
output voltage. The output volt-
age is adjusted by R4 to 12.0
volts. In this way, the program-
ming voltage can be selected
from two control signals ori-
ginating at the interface.
Programming voltage must
be applied to either pin 2 or pin
4 of the ZIF socket. Transistor
pairs @3 and Q4 form a switch
that controls the application of
the programming voltage to pin
2 of the ZIF socket. When the
signal to the base of Q3 is high,
Q3 turns on. pulling the base of
Q4 low. That response turns Q4
on and applies the program-
ming voltage to pin 2 of the ZIF
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FIG. 4—INTERFACE BOARD parts-
placement diagram.
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FIG. 5—PROGRAMMER BOARD parts-
placement diagram. Make sure the LED
lens is positioned high enough off the
board to project through the case.

socket. When the signal into the
base of Q3 is low, Q3 turns off.
That turns Q4 off and removes
the programming voltage from
pin 2. In the same way. @5 and
Q6 control the programming
voltage for pin 4 of the ZIF test
socket.

The + 5-volt power to the chip
being programmed in the ZIF
socket is switched by signals
vcczz and vcezse from IC3.
When either vcc22 or vccz4 are
low, the respective transistor
(Q7 or @8) is turned on and the
5-volt power from the interface

PROGRAMMER BOARD
PARTS LIST

All resistors are Ya-watt, 5%, unless
otherwise noted.

R1, R2, R10, R11, R13-R19, R21—
10,000 ohms, Ye-watt

R3—8200 ohms

R4, R5—10,000 ohms, vertical-mount
trimmer

R6—15,000 ohms

R7-—240 ohms

R8-—2000 ohms, vertical-mount trim-
mer

R9—2000 ohms

R12—560 ohms

R20, R22—1500 ohms, Ys-watt
R23—10,000 ohms x 9, 10-pin SIP,
pin-1 common

R24—10,000 ohms x 7, 8-pin SIP, pin-1
common

R25—10,000 ohms x 3, 6-pin SIP, iso-
lated resistors

Capacitors

C1, C2—10 uF, 25 volts, electrolytic
C3—47 uF, 25 volts, electrolytic

C4, C5, C7—0.1 pF, ceramic

C6—10 pF, 6 volts, tantalum electrolytic
C8, C9—0.01 uF, ceramic

Capacitors

IC1—LM317LZ voltage regulator
IC2—ICL7662 voltage converter
iC3—programmed 16V8

IC4, IC5—4099 addressable 8-bit latch
D1, D2—1N4001 diode

D3—1N4148 or 1N914 diode

Q1-Q3, Q5—PN2222 NPN transistor
Q4, Q6-Q8—PN2907 PNP transistor
LED1—red light-emitting diode

Other components

P2-—50-pin right-angle IDC male head-
er

S0O1—24 pin ZIF socket
Miscellaneous: PC board, project
case, solder

Note: The following items are avail-
able from R.G. Brown, 30 Wicks
Road, E. Northport, NY 11731:

¢ Interface PC board only—$40.00
e Complete interface kit (includes
PCB and all parts)—$75.00

e Programmer PC board and pro-
grammed GAL (IC3)—$40.00

e Complete programmer board kit
(includes PC board and all parts)—
$85.00

e PLD programmer kit (complete kit
for both boards)—$150.00

e Floppy disk containing all soft-
ware—$10.00

Include $5.00 for shipping and han-
dling. Check or money order only. Al-
low 2—4 weeks for delivery.

is connected to the ZIF socket.
When either vcc22 or vccza are
high, the logic in IC3 pulls pin
14 low so that it turns on LED1,
indicating that the programmer
is active.

As mentioned before, the
equation file for IC3 is shown in
Listing 1. Outputs VSELO. VSELL,

wwWWwW americanradiohistorv com

vcez2. veez4. pola and pois of
IC3 are buffered versions of sig-
nals received directly from the
interface cable. Buffering is
necessary to ensure signal in-
tegrity. The LED output (pin 14)
is the or‘ed combination of
vcez2 (pa2) and vecz4 (pa3). That
combination turns LEDI1 on
when power is applied to either
pin 22 or pin 24 of the ZIF test
socket.

The logic for the data output
is slightly more complex. When
pa4 is high. the state of the out-
put data is the same as ps14 (pin
14 of the ZIF socket). When pas
is low, the state of data is the
same as psi5 (pin 15 of the ZIF
socket). That forms a simple
switch for selecting the data in-

RGB

PC INTERFACE

“
3
1
I3
S
S E
-
12
»
-
13
-
.
"

BOARD. This fits in an empty IBM PC/XT
expansion slot.

FIG. 7—COMPLETED PROGRAMMER
BOARD. The ZIF socket height above the
circuit board can be adjusted by mount-
ing it on a stack of 24-pin sockets.
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INTERFACE BOARD, component side.
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INTERFACE BOARD, solder side.

put source. While this logic is
simple, its replacement with
standard TTL devices would re-
quire several 14 or 16 pin pack-
ages. This legic circuit fits in a
single 20-pin GAL16V8 pack-
age, saving PC board space and

making PC board layout much
simpler.

Data is read in from the chip
being programmed through ei-
ther psi4 (16V8) or ps15 (20V8).
The GAL output is open-drain
during programming so it is

wWWW americanradiohistorv com

pulled up through either R10 or
R11. The input signal appears at
the interface on rc7.

The remaining pins are driv-
en by IC4 and IC5. These are 8-
bit addressable latches. The bit
address is placed on ao. A1, and
A2 (pins 5, 6, and 7}. The data to
be latched is put on pin 3. When
pin 4 is high, the data from pin
3 is placed on the addressed
output pin (if A0=0, A1=0, A2
=0, and pata=1, then go=1).
When pin 4 is returned to low,
the data is latched.

Building the programmer

Before building the program-
mer, you should obtain a copy of
the software (RGBPLD.ZIP)
from the Electronics Now BBS
(516-293-2283, V.32, V.42bis)
or from the source given in the
Parts List. The software will be
needed for testing the com-
pleted programmer.

Build both the interface
board and the programmer
board on double-sided PC
boards. Foil patterns for the
boards are provided here if you
want to make your own. Alter-
natively, you can purchase them
from the source given in the
Parts List. Figure 4 is the parts-
placement diagram for the in-
terface board. If you elect to
point-to-point wire the circuit
on a PC/XT prototype board,

'/RGB PLD PROGRAMMER SETUP and TEST Rev 1.0
{(C) COPYRIGHT 1992 Robert G. Brown
All Rights Reserved

Fl - programming voltage setup
F2 - VCC pin 22 check

F3 - VCC pin 24 check

F4 ~ data input test

F5 - pin drivers check

F10 - exit

FIG. 8—SETUP MENU. Run through
each of these tests during initial setup.

RGB PLD PROGRAMMER Rev 1.0
(C) COPYRIGHT 1992 Robert G. Brown
All Rights Reserved

PRIMARY BUFFER UES:
VERFIFY BUFFER UES:

device 16V8A
read jedec file
program

verify

secure

load device
write jedec file

b
-
L g Ry Bk

F1l0 - exit
FIG. 9—MAIN MENU. Before placing a
chip in the ZIF socket, select the correct
device type with F1; incorrect selection
could destroy the PLD.
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I 2.6 INCHES

PROGRAMMER BOARD, component side.

make the +5 volt and ground
connections from the PC bus to
Pl with 14 to 16 AWG wire.
Figure 5 is the parts-place-
ment diagram for the program-
mer board. If you want to mount
the board in a case, be sure the
LED is positioned high enough
above the board so that its lens
will project through a hole in the
case. The height of the ZIF test

5 T £
b

s <. ¢ RESOURCE LIST o
Lattice - Semiconductor Corporation
PO Box 2500 @
Fortland, Oregon 87208
[503) 681-0118

& (B00) FAST GAL £

; National Semiconductor Corpora-

% tion “, #
2800 Semiconductor Drive e
F.O. Box 58060 Saato
Santa Clara, CA B50G2-B080

5 (B0 27 2-8859 ?

x 3GS-Thomson Microelectionics
1000 East Bell Road
* Phoanix, AZ 850222600 - b
3 1602) BE?&ngU % e i L
§ »

5 ! 5
b BBt gy ey

Y
Yy

socket can be adjusted by
mounting it on a stack of 24-pin
sockets, if necessary. Use sock-
ets for mounting all ICs. Figures
6 and 7 show the completed pro-
totype boards.

Test the interface board be-
fore connecting the program-
mer board. Before plugging the
interface board into a PC expan-
sion slot, carefully check it for
short circuits and other errors.
Sec the /O address with the DIP
switch. When the switch is on,
or closed, it corresponds to a
low because it grounds the in-
put. Figure 4 shows the corre-
spondence of the DIP switches
to the address lines. Address
390H is usually free. It corre-
sponds to Ag off, as off, A7 off, ae
on, As on, a4 off, and A3 on.

When the address is set, plug
in the board and power up the
PC; if the PC does not boot up
properly, power down and look
for mistakes or omissions. Edit
the configuration file
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2.6 INCHES >

PROGRAMMER BOARD, solder side.

dress selected. RGBPLD.CFG is
a two-line ASCII text file. The
first line contains the base /O
address in hex (i.e., 390), and
the second line should always
have 1. Ignore any characters
after the numeric value on each
line. Edit the file to match your
configuration.

Check the voltages at the end
of the 50-conductor ribbon ca-
ble connector for proper power
voltages and ground, and then
start the interface test program
RGBINT. The interface test lets
you read and write to the 8255
registers. Writing an 80 (all val-
ues expressed in hex) to the
CNTRL register will program
ports A, B, and C as outputs.
Check each bit of the three ports
at the end of the cable. Different
values can be written to the
ports from the diagnostic pro-
gram. If the interface fails to re-
spond, be sure the configura-

Continued on page 84
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Identify more than 1000 colors with this $39 circuit.

JOSEPH SCHNABLE, GEORGE ALESSANDRO, AND ROBERT ORR*

COMMERCIALLY AVAILABLE COLOR-
formulation systems, color-
imeters, and spectrophotom-
eters are suitable for identifying
the visible color of a surface.
These instruments typically
scan a surface with 400-700
nanometer (nm) visible light,
compare the sample with color
references, and determine the
best color match based on a set
of built-in standards. Most
commercial instruments de-
pend on expensive optics and
cost $1000 or more. This article
describes a 839 color-identifier
circuit that can easily identify
1000 or more colors with 100%
accuracy. For 839 it's impossible
to build a very intelligent device.
However, most of us own per-
sonal computers; why not use it
as the brain? That'’s what we did
here.

A hardware/software com-
bination activates, in turn, one
of several LEDs; each emits a
portion of the visible spectrum.
A phototransistor measures the
light reflected by the surface
being measured, and an 8-bit
analog-to-digital converter
(ADC) translates the phototran-
sistor’s output into a digital for-
mat that the computer can
interpret. Seven LEDs (blue,
aqua, green, yellow, orange,
crimson, and red) provide a
range of readings across the vis-
ible spectrum. Lack of spectral

continuity among adjacent LED
colors could skew results, so the
circuit provides built-in com-
pensation for this error.

Two simple BASIC programs
control the circuit’s operation.
One allows you to define a set of
standards by measuring known
color samples and recording the
values with an associated
name. The other program mea-
sures unknown samples and
provides the best match with
the defined standards, as well
as a relative error factor.

Circuit description

Figure 1 shows the complete
circuit. Three ICs do the work.
First is IC1, a 74HCT688 8-bit
comparator that provides a low-
going signal on pin 19 when the
values on ICls p and g inputs
are equal. That happens when
there is no direct-memory ac-
cess (DMA) occurring (i.e., AEN
is low), when address line a9 is
high, and when address lines
a3-asare low. If you work out the
math, you'll see that this occurs
whenever any [/O port in the
range 512-519 is accessed. If
those port addresses are used
on your system, you can easily
change the values by con-
necting different Q inputs to
ground and +5-volts DC. You
will also need to change the val-
ue of ADR as defined in line 2 of
both BASIC programs.

*Delaware Valley College Chemistry Department, Doylestown, PA
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Every time pin 19 of IC] goes
low, IC3 latches the current con-
tents of the 8-bit data bus.
These latched values in turn
drive the seven LEDs. (LED2 is
a dual unit containing both red
and yellow LEDs, so there are
only six actual devices.) Pin 19
of IC1 also drives the RD input of
IC2, an 8-bit ADC. That causes
IC2 to sample the voltage ap-
pearing at its input pin 6.

That voltage depends pri-
marily on the amount of light
shining on Q1, a general-pur-
pose phototransistor. The au-
thors used a PN168PA-ND sold
by Digi-Key Corp. The photo-
transistor must be mounted so
that when a measurement is
taken, it will only detect light
from the LED array. The input
voltage to the ADC also depends
on the state of pin 19 of IC3.
When that pin is low, resistor R3
is effectively in parallel with R2,
thus changing the bias on the
phototransistor, hence the volt-
age at pin 6 of the ADC. The
ADC's clock frequency depends
on the values of Rl and Cl1,
which gives a frequency of
about 400 kHz.

Note that an A/D conversion
occurs whenever the system ac-
cesses /O port 512-19. But
other events happen as well, de-
pending on whether an /O read
(7OR) or an I/O write (FOW) has
occurred.

If CPU signal VORr goes low, pin
3 of the ADC in turn goes low,

MON S$21UOND3(T ‘P661 ABW
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FIG.1—COMPLETE SCHEMATIC. IC1is an address decoder hard-wired to respondto I/
O ports 512-519. IC2 is an A-to-D converter that measures the voltage across R2,
which depends on the amount of light shining on Q1.1C3 is an 8-bit inverting fatch that
the software drives to successively light each LED during a scan.

forcing the ADC to present its
most recently collected value to
the data bus. On the other
hand, if CPU signal 7ow goes
low, pin 11 of IC3 goes high,
thereby latching the values on
the databus into IC3. Each regi-
ster in IC3 provides a latched,
inverted output capable of sink-
ing 35 milliamperes.

LEDs

Table 1 summarizes impor-
tant information about the
LEDs. The activation code is the
value that must be set into the
assigned /O port to activate or
deactivate a given LED. Values
can, of course, be summed to

enable or disable several LEDs
at once.

Note that LED6, the aqua
emitter, requires direct connec-
tion to +12V. At $12.50, it was
rather expensive when first in-
troduced, but the price has
dropped slightly. (The LED is
available, as part 48-6E for
$10.26 plus shipping from
Parts 1, 1995 County Rd. B2,
Roseville, MN 55113;
800-424-6204.)

Both LED3 and LED4 are
dual units. The circuit includes
both the yellow and red units in
LED3, but it uses only the or-
ange unit in LED4.

The values of R4—R9 were se-
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lected to provide an ADC re-
sponse range from approxi-
mately 5 (for a black surface) to
200 (for a white surface) for
each LED. That will provide a
maximum response range for
most colors. Higher ADC values
might cause the phototran-
sistor to saturate, thereby pre-
venting the circuit from reliably
distinguishing different colors.

Although there is some over-
lap between the two, there is a
large spectral gap between the
aqua (LED6, 482 nm) and green
(LED2, 560 nm) LEDs. We
solved the problem by energiz-
ing both LEDs simultaneously
and decreasing ADC sensitivity.
By keying a value of 194 (128 +
64 + 2), both LEDs are turned
on and R3 is enabled via diode
D1. This increases the number
of colors that can be identified
from a few hundred to more
than 1000.

The authors used a separate
7805 voltage regulator, driven
by the host computer’s + 12-volt
supply, to power the other ICs in
the circuit. This minimized in-
consistent results obtained by
running the circuit in different
computers with slightly dif-
ferent +5-volt supplies. Thus
calibration is generally much
machine independent.

Software considerations

Listings 1 and 2 present the
calibration and identification
programs, respectively. (These
files are available on the Elec-
tronics Now BBS, 516-
293-2283, 9600 baud, as file
1KCOLOR.ZIP) The calibration
program uses two external files,
CAL1 and CAL2, to store infor-
mation. CAL1 stores standard
values, and CALZ2 stores corre-
sponding names.

oy 3«9:%9%89’
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To create the calibration files,
run CALIBRAT.BAS. The pro-
gram will ask you to enter the
name of a standard, or press “e”
to end calibration. If you enter
“e,” the program will end, dis-
playing a list of currently cali-
brated color standards. Other-
wise, it will create a new
standard using the name you
entered. It creates the standard
values by enabling each LED (or
the LED2/LED6 combination)
in turn, then reading 50 times
in succession the value sensed
by Q1. Each color value (which
is summed in variable K) is
plugged back into the appropri-
ate field of the data file in lines
110-180, then written to disk in
line 190. If you want to re-do a
standard value, enter “n” at the
prompt. The program will ask
you the numerical value of the
standard you want to re-do, and
then update the appropriate nu-
merical values.

To identify an unknown color,
run IDENTIFY.BAS. As in the
calibration program, IDENTIFY

samples each LED (or combina-
tion) 50 times and sums the re-
sults. The program then com-
pares the sum against the
values stored in the standard
file and finds the closest match.
The program calculates error as
the sum of the squares of the
differences, with double weight-
ing given to the dual (aqua/
green) LEDs. On a 20-MHz 286-
based PC, it takes less than
three seconds to determine the
closest match from a list of 1000
values.

Construction

The authors built the pro-
totype on two cards. One is an
interface card that can be inser-
ted in any standard 8-bit PC ex-
pansion slot. This card con-
tains everything except the
LEDs and phototransistor.
They are located in a separate
box called the reflectance probe;
it connects to the interface card
via a 12-conductor ribbon cable.

To save money, the authors
built the interface card on a
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$4.99 72-pin prototype card. If
you use the specified interface
card (see the Parts List), care-

Sfully file exactly %" from the

edge connector to make it fit the
62-pin PC slot. The complete
board should appear as shown
in Fig. 2. (Note that the authors
split the cable in two, attaching
the separate sections with a
pair of 25-pin, D-style, I/O con-
nectors.)

Figure 3 illustrates the reflec-

PARTS LIST

All resistors are Ys-watt, 5%, un-
less otherwise noted.

R1—10,000 ohms

R2—470,000 ohms

~R3—220,000 ohms

R4, R10—4700 ohms

R5—1200 ohms

R6—330 ohms

R7—47 ohms

R8—15,000 ohms

R9—470 ohms

Capacitors

C1—220 pF disk capacitor

C2—0.1 pF disk capacitor

Semiconductors

D1—1N4148 diode

IC4—7406A hex inverter with open
collector outputs

IC1—74HCT688E octal com-
parator

IC3—74LS533E octal latch with in-
verted outputs

IC2—ADCB803LCN analog-to-dig-
ital converter (Burr-Brown)

IC5—7805 5-volt regulator

LED1—470 nm blue LED (DigiKey
103CR-ND or equiv.)

LED2—560 nm green LED (Di-

giKey P312 or equiv.)
LED3—5%%00 nm yellow/red LED
- (DigiKey P394 or equiv.)
LED4—58%30 nm green/orange
LED (DigiKey P509 or equiv.)
LED5—665 nm crimson LED (Di-
giKey P405 or equiv,)
LED6—482 nm aqua LED
(Ledtronics, Torrance, CA,
L.200CWGBS or equiv.)
Q1-—phototransistor (Digi-Key
PN168PA-ND or equiv.)
Miscellaneous: 14-pin DIP socket
(1), 20-pin DIP sockets (3), 5-foot
- length of 14-conductor ribbon ca-
ble, box (Radio Shack 270-230 or
equiv), plug-in PC board (Radio
Shack 276-192 or equiv.), hookup
wire, wire cutters, soldering iron,
solder, drill, ¥2" drill bit, small drill
bit, file, glue gun, and black plas-
tic electrical tape.
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FIG. 2—THE PC INTERFACE CARD requires just enough space for five ICs, ten
resistors, a couple of capacitors, and a diode. The reflectance probe contains six
LEDs and the phototransistor cemented together with hot-melt glue and sealed in a

light-tight box.

tance probe, which contains the
six LEDs arranged in a circle
around the phototransistor. All
components are mounted on
perforated construction board,
which could be removed from
the top of the interface card.
Each LED must be tilted so that
the brightest emission from
each LED illuminates the sam-
ple and reflects back into the
phototransistor. Tilt angle is
particularly critical for the blue
LED.

Glue a 6-centimeter (cm)
piece of perforated construction
board into the bottom of the box
with the solder pads up. Then
drill a small pilot hole, followed
by alarger %2 inch hole, through
both the board and the box, in
the approximate center of the
box. Cut the shorter leads of the
LEDs and phototransistor to
about a 1 centimeter length,
and the longer leads to about
1.5 cm. Spread the phototran-
sistor leads 180° and solder the
phototransistor so that it
points straight out the center of
the hole. Now solder in the
LEDs. All devices should be al-
most flush with, but not pro-
trude through, the bottom of
the box.

Connect all the common LED
leads and the collector of the
phototransistor to a common
+5-volt line. Connect the re-
maining LED and phototran-

sistor leads to the individual
wires of the ribbon cable.

Testing and final assembly

Test the unit before gluing the
optics in place. First check all
wiring carefully. An inadvertent
wiring error or short circuit
could cause your PC to crash, or
even damage it. Turn off PC
power, install the circuit card,
turn the power back on, and
start BASIC. By typing a series
of statements in the following
form, you should see each LED
light up in turn.

out (512,n)

where 512 is the address at
which you wired IC1 to respond
(default=512), and N is 1, 2, 4,
8,16, 32, or 64, which should in
turn illuminate the blue, green,
yellow, orange, crimson, red, or
aqua LED.

Now run the calibration pro-
gram (Listing 1) and calibrate a
few values. Next run the IDEN-
TIFY program (Listing 2) and
verify that the unit works. Read
the usage notes before con-
cluding that it doesn’t work.

When you're satisfied that it
works correctly, seal the LEDs
and phototransistor in the box
with hot-melt glue. Attach the
cover on the box with screws,
and seal the box with electri-
cian’s black vinyl tape to prevent
stray light from leaking in and
corrupting the results.
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Usage notes

Thermal stability is an issue
with this circuit. You should al-
ways turn it on several minutes
before using it. The larger the
number of standard colors you
have defined. the longer you
should let the tester warm up.
The authors found that with a
1000-sample standard file. a
warm-up time of one hour was
required for accurate results.
The authors also found that the
best thermal stability was
achieved by leaving the LEDs
on. This is the reason for the
OUT ADR,255 instructions in
the initialization sections of
both programs. Of course, dur-
ing a scan, the software turns
on only one LED at a time.

The methodology paid off.
After it was calibrated, the au-
thors’ prototype was able to
identify 900 shades of Sears’
standard paint colors, plus an
additional 100 “Weatherbeater
Premium” paint sample colors.
In addition, the circuit gives
reasonable matches for typical
random color samples. For ex-
ample, the best match to the
blue background on page 37 of
the September 1992 issue of Ra-
dio-Electronics was identified

as “Oriental Blue.”
Magazines typically print col-

ors as discrete dots of a specific
color, not as continuous tones.
Under normal circumstances,
the dots shouldn’t affect the
color-matching process. If the
dots are very large, or if for any
other reason you have trouble
getting consistent results, try
covering your sample with a
thin sheet of clear plastic.

“Gloss” and texture are, how-
ever, subjects of concern. Sam-
ples with slight texture or gloss
can usually be matched fairly
well, but don’t use textured,
glossy, or plastic-covered sam-
ples for calibration.

Identifying 1000 colors with
100% accuracy is an impressive
feat for so simple a device. We
hope that someone will develop
the idea further by improving
the statistics, writing the soft-
ware in a language more power-
ful than BASIC, developing a
serial (RS-232) version for lap-
top computers, and even a
pocket-size EPROM version. 0
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CLYDE SMITH

HAVE YOU EVER HAD DIFFICULTIES
in picking up or holding on to
distant FM stations that were
broadcasting programs you
wanted to hear? Or maybe you
know there are more distant
stations out there that are
beyond the range of your re-
ceiver. You could, of course, buy
or build a better FM tuner. How-
ever, by building a tunable FM
booster you will both save
money and dramatically expand
your FM listening reach.

It’s true that factory-made FM
boosters are available from elec-
tronics stores and mail-order
houses, but they can cost as
much as $50. By contrast, the
parts for our FM booster cost
less than half that amount. The
project should take only a few
hours to complete, and you have
many options for packaging the
two-stage amplifier circuit.

You'll be amazed at the gain of
this little circuit. The prototype
has picked up stations more
than 150 miles from the re-
ceiver! You'll need an indoor
rabbit-ear antenna as shown in

BOOSTER

Build this FM booster and enjoy
broadcasts from distant FM stations
that you’ve never been able to receive.

Fig. 1. The antenna is con-
nected to the input side of the
booster, and the boosted signal
is sent via a single wire to the
retracted antenna of the FM ra-
dio. Some simple adjustment
procedures will be required
after you hook up the circuit.
This FM booster improves se-
lectivity when it is precisely
tuned to a desired station that
is close to others in frequency—
a feature not found in broad-
band units. This selectivity is
especially important for battery-
powered, portable, Walkman-
type receivers or low-perfor-
mance FM receivers. This cir-
cuit also boosts weak signals to
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a stereo lock-on level. However,
when you are listening to strong
local stations, you’ll want to
switch the booster off to prevent
audio “swamping.”

Circuit description

The booster circuit, whose
schematic is shown in Fig. 2, is
a two-stage radio-frequency
amplifier. It includes two
2N3904 NPN transistors, Q1
and Q2, capable of 250-MHz op-
eration. The signal from the
rabbit-ears is fed to the first
stage at the base of Q1, which is
biased for optimum gain by R1.
The circuit is tuned to the in-
coming signal frequency by the
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combination of coil L1 and ca-
pacitor C1, which is coupled to

the collector of the transistor

through C3.
The preamplified signal is
then applied to the base of Q2

2 A

ANTENNA
__RETRACTED

RABBIT EARS

FM RECEIVER
TUNABLE FM BOOSTER

FIG. 1I—TUNABLE FM BOOSTER is con-
nected between rabbit ears and re-
tracted antenna of FM receiver.

through C4. The components in
the second stage are identical to
those in the first stage, and its
frequency is determined by L2-
C2 in the collector circuit. The
fully amplified RF signal is then
fed to the antenna of the FM re-
ceiver from the junction of L2-
C2 with an insulated wire about
8 inches long terminated with
an alligator clip. If the FM re-
ceiver has a telescoping anten-
na, collapse it to its retracted
position.

The tunable FM booster is
powered by a standard 9-volt
transistor battery through
switch S1. Capacitors C6 and
C7 across the battery input per-
form filtering and stabilization
on the power supply.

ANT1
(NOTE 1) Fa P
>
222K 200K ¢ 22K = QUTPUT
A1 yve 30pF (NOTE 3)
220K C3 C4 0_____1(44—7 o)
v‘v‘v 5pF 30pF m
U 12 i Q2
ﬁ?) " | pa \Ia/ 2N2004 i
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™ (NOI:r1E 2) { 3‘1’
Qi c2 i
2N3go4| C1 + 4.5-65pF fly, pm=
4.5-65pF -EJ L_'L P (NOTE 2)
cé
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NOTES: 1.1 ELEMENT OF INPUT RABBIT EARS.

2. SEE TEXT FOR WINDING INSTRUCTIONS

3. TO ANTENNA OF FM RECEIVER

4. VOLTAGES AT TEST POINTS: TP1=0.68V, TP2=3.85V, TP3=0.68V.

FIG. 2—TWO-TRANSISTOR AMPLIFIER CIRCUIT with tunable tank circuits boosts the

distant FM signals.
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FIG. 3—PARTS PLACEMENT DIAGRAM. Components are soldered to pads on copper-
clad board. Notice that the transistors are inverted.
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Booster construction

The circuit components are
mounted on a copper foil-clad,
0.040-inch thick, glass-epoxy
circuit board, as shown in
parts-placement diagram Fig.
3. It is cut 1% X%-inches. Six
electrically isolated areas or
pads are formed on the board
for component mounting by re-
moving thin strips of copper
down to the substrate around
the pads.

This construction method
permits the components to be
soldered securely to the copper
foil of the board without drilling
any holes in the board. A
finished circuit board can be
obtained from the source listed
in the Parts List, but if you want
to make your own, a foil pattern
is included here.

Two hand-wound, air-core
coils, L1 and L2, are included in
the circuit. To form each coil,
wind a 2V2-inch length of No. 20
AWG bare copper wire 12 turns
around a %-inch diameter
dowel or drill bit.

If you make your own board,
remove the thin strips of copper
foil to form the isolated pads
with a handheld power tool with
either a fine abrasive disk or cir-
cular saw in the tool chuck. You
can also remove the copper
manually by making parallel
scores around the outlines of
each pad with a sharp razor
knife and carefully lifting out
the thin strips between the
scored lines.

Regardless of the method you
use, inspect the fine channels
with a magnifying glass and,
with an ohmmeter, verify that
there are no copper burrs be-
tween the isolated pads that
could form an unwanted elec-
trical path between them.

Position the leaded compo-
nents as shown in parts place-
ment diagram Fig. 3. The
numbers on the diagram match
the numbered pads on the cir-
cuit board. The “X" marks on
the diagram indicate where lead
terminations are to be soldered
directly to the copper-foil pads,
and the three stars indicate
where lead terminations are to
be soldered above the board,
without making any contact
with it.
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PARTS LIST

All resistors are Vs-watt, 5% car-
bon film

R1, R3—220,000 ochm

R2, R4—2200 ohm

Capacitors

C1, C2—4.5 to 65 pF variable trim-
mer, Sprague-Goodman or
equivalent.

C3—5 pF disc

C4,C5, C7— 30 pF

C6—10uF, aluminum electrolytic

Semiconductors

Q1, Q2—2N2904 NPN transistor
(TO-92 package)

Other components

L1, L2—air core RF coils (see text)

St —miniature slide switch, SPDT

Miscellaneous: Rabbit-ear anten-
na with telescoping conductors,
1%2 x 3-inch PC board (see text),
3x 3-inch ground plane (see
text), 3 miniature alligator clips, 9-
volt battery clip assembly, insu-
laled No. 22 AWG wire, bare No.
20 bare copper wire, 9-volt tran-
sistor battery, optional case, sol-
der.

Note: The following items are
available from Smith Kits,
Route 2, Box 756, Salem MO
65560
o Kit of all components and
finished PC board except an-
tenna, ground plane, and
case—$19.95
® Finished PC board—$3.00

Add $1.50 for shipping and han-
dling. Missouri residents add
local sales tax to all orders.

Notice that both transistors
Q1 and Q2 are soldered in inver-
ted positions. Solder the black
and red leads from a 9-volt bat-
tery clip to the locations shown
in Fig. 3. Cut an 8-inch length
of insulated, stranded wire.
trim the insulation from both
ends, and solder one end to the
junction of the leads from C2,
C5, and L2.

After completing all soldering
on the circuit assembly, check
carefully at the points marked
with the star to verify that no
bare leads entering or leaving
those junctions are in contact
with any copper pads. Increase
the spacing of the junctions
above the board with a thin tool
if they are too close to any cop-
per pads.

Make a bracket for the 9-volt
battery by cutting a 2Y2x 1Y%-
inch piece of tin-coated steel

from a flattened can. File the
edges to remove any sharp
burrs, and file a slight radius on
each sharp corner to round it
off. Then bend up the ends of
the metal up 90° along the dot-
ted line to form a “U-" shaped

FILE RADIUS
(4 CORNERS)

FOLD UP
90° ALONG
DOTTED LINES

MATERIAL: TIN-PLATED SHEET STEEL
CUT FROM FLATTENED CAN

FIG. 4—PATTERN FOR BATTERY brack-
et cut from can metal.

ASSEMBLED CIRCUIT
(SEE FIG.3)

3”x 3" COPPER
CLAD BOARD

TO RECEIVER

ANTENNA NOTES:

channel. Leave a %s-inch spac-
ing between the side pieces for
inserting the battery.

Cut a second 3-inch square
piece of copper foil-clad board
for a ground plane, as shown in
Fig. 5. Form an isolated Y-inch
copper foil pad with the method
previously used along one edge
of the board, as shown. Position
the amplifier circuit assembly
in a central position on the
ground plane, and mark it with
a pencil or felt-tip pen.

Solder the battery-mounting
bracket to the 3 x 3-inch board
adjacent to the circuit board
“footprint™ with solder beads at
each end of the bracket chan-
nel. Then position the circuit
assembly on the ground plane
and solder a bare copper wire
jumper from pad No. 1 on the
circuit assembly to the plane, as
shown in Fig. 5.

Form two loops from about 1-
inch lengths of bare copper
wire. Then solder a 1'%-inch
length of insulated, tinned cop-

BATTERY BRACKET
(SEE FIG.4)

1. WIRE LOOP SOLDERED TO y4”
SQUARE ISOLATED COPPER PAD
2. WIRE LOOP SOLDERED TO COPPER

CLADDING

3. BARE WIRE JUMPER

4. INSULATED CONNECTING WIRE

FIG. 5—BOOSTER ASSEMBLY DIAGRAM: 3 x 3-inch copper-clad ground-plane board
holds a second board on which all components are mounted.
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per wire from pad No. 2 on the
circuit board to the pad on the
edge of the ground plane while
simultaneously soldering one of
the copper loops to the pad.
Then solder the second copper
loop to alocation adjacent to the
pad, as shown in Fig. 5.

Solder miniature alligator
clips to the terminations of the
twin-lead from the rabbit-ear
antenna, and solder an alligator
clip to the end of the wire to the
FM receiver antenna.

You might want to house the
completed miniature circuit in
a protective plastic case. Suit-
able project cases can be pur-
chased from electronics stores
or mail-order distributors that
advertise in this magazine. If
you put the circuit in a case,
drill the holes for all external
connecting wires and two ac-
cess holes to tuning capacitors
C1 and C2 before you position
the assembly in the case.

577 aas

WELS
™ GOPPERFOIL

¥

>

i’; FTS
% 4 3 2
& i

%3

.i"ﬁ“'

e

e — | B — |2

# e e L o] e

CIRCUIT-BOARD FOIL PATTERN. Slits in

the copper foil expose the insulating
substrate.

The board can be fastened in-
side the case with beads of RTV
silicone adhesive on the corners
of the underside of the ground
plane. You might also want to
substitute small wire binding
nuts and bolts for the wire loops
on the ground plane for making
the rabbit-ear antennalead con-
nections.

Be aware that the tunable fea-
ture of the booster increases
gain, but it can also cause os-
cillation because the circuit is
not neutralized. This drawback
can be surmounted by placing
and soldering circuit compo-
nents precisely according to the
parts placement diagram in Fig.
3 and closely following the ad-
justment procedures and any
other suggestions that are given
here.

Adjustment procedures
Perform the following adjust-

ments:

1. Extend the rabbit ears to

their limits, and position them

with a separation angle of about

90°.

2. Connect the antenna leads to

the 3 X 3-inch ground plane as

shown in Fig. 5.

3. Switch the booster switch S1

orr and the FM receiver's switch

oN with its volume control set at

a middle position.

4. Clip the alligator clip to the

tip of the retracted antenna on

COMPLETED CIRCUIT ASSEMBLY mounted on the ground plane The battery is atthe

top of the picture.

wwWwW americanradiohistorv com

the FM receiver, and tune to a
station near midband that is
barely audible. Avoid loud, over-
powering local stations that will
make the adjustment pro-
cedures more difficult than is
necessary.

5. Adjust capacitors C1 and C2,
and then orient the rabbit ears
until you obtain maximum out-
put from the selected station. If
the station is broadcasting in
stereo, the stereo indicator
should indicate when signal
strength is at its maximum.

6. Turn switch S1 on, and if the
booster is working properly, you
should hear an increase in sig-
nal strength. If the circuit is not
working properly, measure the
voltage at the points shown on
schematic Fig. 1 with a volt-
meter, and compare the read-
ings with those shown on the
schematic.

7. If signal strength decreases,
the amplifier might be oscillat-
ing or it might be mistuned. Ad-
just C1 and C2 very slowly to
obtain the clearest signal; re-
positioning the antenna while
observing the stereo indicator
might also prove helpful in ob-
taining the most optimum sig-
nal possible.

8. Repeat the preceding steps
for each FM station of interest.
Once you adjust the booster for
one position of the band, others
within 10 to 20 MHz should be
received as well. Some tweaking
of C1 and C2 might be necessary
to achieve this result. Be patient
until you get the knack of max-
imizing gain—after some ex-
perimentation, you should get
it right.

Adjustment suggestions

The receiver must be tuned
exactly to the station frequency.
However, if the desired results
are not obtained, alternately
shorten one rabbit ear dipole or
the other while changing the
orientation or angle between
the elements.

If you use the booster with a
portable receiver in a fixed loca-
tion, clip the booster output
lead to the earphone wire in-
sulation near the jack. Be pa-
tient and this circuit will reward
you with many hours of listen-
ing enjoyment. Q

e
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Build this X-Y plotter for your PC and plot curves, draw
circuit-board patterns, create artistic designs, and even do

lettering!

HAVE YOU EVER WANTED AN X-Y
plotter for your personal com-
puter but been discouraged by
the high price of a factory-made
unit? Here is your chance to
build your own plotter, learn the
fundamentals of computer-
based plotters, and save money.

This plotter can draw lines,
curves, complex patterns, and
alphanumeric characters with a
pen on paper. It can also plot
mathematical functions and
even draw printed-circuit board
foil patterns. If a cutter is in-
stalled in the tool holder in place
of the pen, the plotter can cut
adhesive-backed sheet vinyl to
form uniform letters, numbers,
or patterns.

The simplified diagram of the
plotter mechanism shown in
Fig. 1 shows how it translates
the rotary motions of two step-
per motor shafts into linear mo-
tions under computer control.

JIM BROWN

The plotter assembly consists of
Xand Y stepper motors and slid-
ing X and Y motion translation
arms mounted on the rigid
wooden board that is the plot-
ting surface.

The X motor moves the tool
left and right on the board along
the X axis, and the Y motor
moves the tool up or down on
the board along the Y-axis. A
sliding component that con-
sists of two bearings and a tool
holder resolves the simulta-
neous motions of the X and Y
axes and moves the pen or cut-
ting tool in two degrees of {ree-
dom to trace the resulting
pattern.

A third or Z-axis stepper
motor shown in the more de-
tailed drawing, Fig. 2, lifts the
tool holder from the plotting
surface under computer con-
trol. A crank arm on the motor

wwWwW americanradiohistorv com

shaft hauls up on a cord at-
tached to a “drawbridge” mech-
anism that lifts a hinged arm
supporting the X and Y me-
chanical elements. Z-axis mo-
tion occurs when the motor
shaft is stepped through a par-
tial revolution.

This simple motion-transla-
tion mechanism is suitable only
for light-duty plotting or cut-
ting. It avoids expensive gears,
drive chains or lead screws. As
can be seen in Fig. 2, the mech-
anism includes tee-shaped X-
axis and Y-axis arms or frames.
Each frame consists of a base
rod with a translation arm
rigidly fastened perpendicular
to it. Each base rod is supported
at both ends by a combined
standoff and sleeve bearing.

The sleeve bearings permit
the base members to move only
in one degree of freedom—par-
allel to the X or Y axes. As a re-
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FIG. 1—CONCEPT OF X-Y PLOTTER. A pen in the holder coupled to two overlapping X
and Y tee frames is driven in two degrees of freedom. The hoider resolves the
simultaneous winching actions of the X and Y stepper motors.

sult, the perperndicular X-axis
and Y-axis motion translation
arms follow the motions of the
base members.

The base rods for both the X
and Y axes are moved in their
respective directions by cord
wrapped around the stepper
motor shafts and terminated at
the ends of the base members.
In effect, the shafts “"winch”
each tee fame back and forth
over precise linear distances
under computer control.

The overlapping translation
arms on each tee frame are con-
strained by a part consisting of
wo sleeve bearings with an at-
“tached tool holder. The two
sleeve bearings are joined, one
over the other, with their axes
90° apart and the tool holder is
fastened at right angles to both
bearings.

Precise construction details
have been deliberately omitted
from these drawings to give the
reader the opportunity to ex-
periment and build an assem-
bly that is within his or her
capabilities. It is important that
all of the mechanical parts be as
light and strong as possible,

and that all bearings permit the
supported parts to move {reely.

Stepper motors

A stepper motor is classified
as a DC motor, but it is actually
an AC motor driven by a train of
pulses. The rotors of these
motors move or are indexed
through a carefully controlled
fraction of a revolution each
time they receive an input step
pulse. This permits shaft move-
ment to be controlled precisely,
which in turn permits precise
and repeatable pen or cutting
tool movement.

Electronically counted input
pulses provide this controlled
motion without the need for an
error correcting clos=d-loop
feedback circuit. The shafts of
the light-duty stepper motors
selected for this project will turn
through a complete revolution
with the application of either 50
or 100 pulses. Each pulse to the
50-pulse motor moves the shaft
in 7.5° increments. However,
each pulse to a 100-pulse motor
moves the shaft in 3.6° incre-
ments, providing much greater
precision.

Buying the motors

Suitable stepper motors for
this project are available from
many Electronics Now adver-
tisers. The three stepping
motors for the author's pro-
totype plotter were salvaged
from obsolete floppy-disk
drives. The 100 step per revolu-
tion (3.6°) motors draw 0.16 am-
peres when driven from the 12-
volt supply available within a
personal computer. They have
an impedance of 75 ohms and
five external wires.

The drives were obtained
from All Electronics, PO. Box
567, Van Nuys, CA91408-0567,
Phone 800-826-5432. It was
necessary to disassemble the
salvaged disk drives to obtain
the motors.

However, the same source of-
fers 12-volt, 50-step per revolu-
tion (7.5°) stepper motors
which do not have to be re-
moved from a salvaged drive,
but at a slightly higher price.
They are six-wire, 35-ohm
motors. If these six-wire models
are purchased, tie the two com-
mon wires (typically back and
white) together to form a com-
mon power connection.

The first stepper motors in
360-Kbyte floppy-disk drives
had five wires: one is the ground
or common wire and four are
pulse wires. The functions of
the pulse wires can be verified
with a 9-volt battery with leads
atached. Connect the negative
lead to the black wire, andinal,
2, 3, 4 sequence, touch each of
the other four wire ends with
the wire from the battery’s
positive terminal.

Whenever you connect the
positive lead to one of the four
wires, the shaft of the stepper
motor will move incrementally.
These stepping motors step 3.6°
with each input pulse. However,
some motors must be energized
in al, 3, 2, 4 order. To reverse
the shaft direction, the motor is
stepped in reverse order: 4, 3, 2,
lor4,2, 3,1, depending on how
the motor is wound.

Building the plotter

The recommended size for the
square plotting board based on
the torque limitations of the
stepper motors is about one foot
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on a side. The prototype board
was made from Y“%-inch thick

PARTS LIST

Semiconductors

IC1—8255A-5 programmable pe-
riphial interface, Intel or equiv.

1C2—74L.5138 1 of 8 line decoder/
demultiplexer, Motorola or equiv.

IC3, IC4—ULN2803 high-volitage,
high-current Darlington array, Al-
legro Microsystems or equivalent

Other Components

MOT1, 2, and 3—stepper motor,
100 puise per revolution, 3.6°
(See text)

Miscellaneous: IBM PC/XT 8-bit
plug-in prototype board (see
text), No. 22 AWG insultated wire
in a variety of colors, plywood (1
ft > 1ft, Yz-inch thick), appropriate
materials for constructing stand-
offs, bearings and moving tee
arms and other mechanical parts,
15-pin connector, heavy-duty
nylon cord, plug and socket, ep-

plywood, but any rigid, smooth
base would be suitable.

Cut the X-Y plotting board to
that size, and sand its edges
and corners to prevent splinter-
ing. Draw the “footprints” of the
three stepper motors in the po-
sitions and with the orienta-
tions shown in Fig. 2. This will
permit you to estimate the size
of the available plotting area.
(An area of 8% x8% inches
should be satisfactory.)

Fasten both the X-and Y-axis
stepper motors at the edges of
plotting board at their mid
points as shown in Fig. 2. One
simple way to mount the motors
securely on the plotting board is
as follows:

Form two inverted “U"'-
shaped sheet-metal straps with
bent tabs at each end. Drill
holes in the tabs to accept wood
screws, and fasten the motors
to the boards with their shafts
paralle] to the board, as shown

arm from a piece of thin-walled
copper or brass tubing about 3
inches long. Drill a hole in one
end for fastening the Z-axis
“drawbridge” cord. Fasten the
arm to the shaft of the Z-axis
motor by soldering or epoxy.
Drill holes in the plotting board
to align with holes in the
mounting bracket of the Z-axis
motor so that it can be mounted
in a vertical position. With suit-
able screws, fasten the motor, as
shown in Fig. 2, with the crank
arm of the motor directed as
shown.

With the X, Y and Z motors
mounted, determine the dimen-
sions of the X and Y tee frames
or arms. The base rods should
be approximately twice the
length of the available plotting
surface. The tee frames in the
author’s prototype were made
from hardwood dowels that
were hot-glued perpendicular to
each other. However, thin-

oxy, solder. in Fig. 2. walled brass tubing that can be
Form an “L"-shaped crank  soft-soldered will work just as
2 STANCHIONS
SUPPORTING
g EYELET
g -~ X 4&—SLEEVE BEARING 1 (SEE TEXT)
> \: < . é
Gy Fe -7 1 £ -=—pEN OR CUTTING TOOL é}
STEPPER——>! T e
MOTOR | i 5 /4
] 1 \
YCORD ! et
\ N\ o TEE FRAME
%" CORDS WITH TURNS
SLEEVE "%~ K/' -~ AROUND STEPPER  DUAL-BEARING
BEARING 2 > MOTOR SHAFTS TOOL HOLDER
\ \ EOTD (SEE TEXT)
s X-AXIS
‘ TEE FRAME -~
SR <) P

SLEEVE BEARING 3

X Y PLOTTER BOARD L- SHAPED
(SEE TEXT) SHAFT
EXTENSION 3
X-AXIS >~ ™ € Ny ¥
STEPPER MOTOR N i’(»\
\\\ \| T E "
: A
.
Z-AXIS

STEPPER MOTOR

SLEEVE BEARING 4

FIG. 2—CONSTRUCTION DETAILS OF X-Y PLOTTER. The tee frames can be made
from different kinds of light, strong materials, but they must be slide easily in their
sleeve-bearing supports without binding. The vertically mounted Z-axis motor lifts the
X and Y arms and tool holder when a crank arm pulls on the cord attached to the side
rail.
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FIG. 3—1/0 BOARD SCHEMATIC: IC1, an BZSSA, is a programmable peripheral inter-
face, IC2, a 74LS138 is a line decoder, and IC3 and 4, two ULN2803s drive the stepper

motors.

well. Another possibility is glass
fiber-epoxy rods cemented with
epoxy. Triangular webbing will
help to reinforce the joint.

The sleeve bearings can be
made from sections of plastic
tubing. These can be cemented
to wooden stand-off blocks
glued or attached by screws to
the board. Alternatively, holes
can be drilled in taller wood
standoff blocks and plastic
sleeves, such as sections of
large-diameter soda straws can
be inserted as bearings.

Notice that the tee frames are
mounted so that they lie in
planes parallel to the surface of
the plotting board. The height
of the sleeve bearings above the
plotting board will depend on
the available clearance distance
between the X and Y stepper
motor shafts and the plotting
board. A vertical separation of
at least Y4-inch between frames
is recommended to prevent me-
chanical interference through-
out the frame's complete range
of motion.

The part with the two bear-

ings and attached tool holder
can be made by cementing to-
gether three plastic tubes as
shown in Fig. 2. The tool holder,
which could be made of plastic
or aluminum, should have an
inside diameter large enough to
accommodate a thin, light, felt-
tipped pen. A set screw in the
sidewall of the holder could
clamp the pen or tool, but a
folded leaf spring or wedge
would also work.

Assemble all the mechanical
parts of the plotter as shown in
Fig. 2, and attach and secure all
the cords that move their re-
spective mechanical elements.
Then manually move the tee
frames to their full extent to be
sure there is no mechanical in-
terference between parts or
bearing misalignment. Make
any repairs necessary to assure
that all mechanical parts move
smoothly without binding.

Motor drive board.

The four integrated circuits
in the motor drive circuit are
readily available from many
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electronics stores and the mail-
order electronics distributors
advertised in this magazine. All
are alternate-sourced by at least
two semiconductor manufac-
turers. A suitable 8-bit IBM PC-
XT plug-in prototyping board
for use as the circuit board is
also available as a stock item
from many of the same sources.

The four integrated circuits
on the circuit board are a
8255A-5 programmable pe-
ripheral interface or equivalent
(8255A, 8255-5, or 82C55-5)
(IC1), a 74LS138 1-0f-8 decoder/
demultiplexer for address de-
coding or CMOS equivalent
(IC2), and two ULN2803 high-
voltage, high-current
Darlington arrays (IC3 and
IC4).

The 8255A has 24 output
pins but only twelve are used in
this project—four for each step-
per motor. All eight channels of
one ULN2803 (IC1) are used to
drive the coils of the X-axis and
Y-axis stepper motors. Each coil
of the stepper sinks 500 milli-
amperes when it is turned on by
the digital logic.

The ULN2803 consists of
eight parallel driver channels,
each with load current ratings
to 500 milliamperes. Each
channel consists of a
Darlington buffer/inverter and
a flyback diode suitable for in-
terfacing between low-level logic
and a peripheral power load
such as a stepper motor coil.
The software turns on only one
coil at a time. The ULN2803 is
an inverter, so when the 8255
line goes low, the stepper is
switched on; when the line goes
high, the coil current falls to
Z€ro.

Figure 4 is a suggested parts
placement diagram for the cir-
cuit board. Component place-
ment on this card is not critical,
but lead lengths should be kept
to a minmimum. Sockets are
recommended for all ICs. Inte-
grated circuits IC1 and IC2 can
be either bipolar TTL or CMOS
that is particularly sensitive to
damage from electrostatic dis-
charge (ESD). However, observe
proper handling precautions
when handling either kind.

Notice that the components
are located on the side of the
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FIG. 4—CIRCUIT BOARD IS AN IBM-XT compatible 8-bit prototype plug-in card. Com-
ponent placement is not critical, but wiring should be kept as short as possible. The

compaonent side is shown.

board with the Al to A31 termi-
nal“fingers.” The board is inser-
ted in the computer card-edge
connecter with the drilled holes
on therightside of the board, as
shown in Fig. 4, closest to the
back of the computer. The Bl to
B31 terminations are on the sol-
der side of the board.

The wires from output pins 11
to 18 on IC3 and 15 to 18 on IC4
connect the drivers to the three
stepper motors as shown in the
schematic, Fig. 3. An additional
wire connects the 12-volt source
from B9 to the common +12-
volt wires on the stepper
motors. All wires should be cut
at least 12 inches long so they
can be soldered to the IC pins
and +12-volt terminal and
clamped securely to the circuit
board.

Drill a Ya-inch hole in the “L"
bracket that is bolted to the end
of the circuit board for covering
the slot in the computer card
cage. Insert a protective rubber
grommet in the hole. bundle the
12 drive wires and +12-volt
wire, and insert them through
the grommet. It is recom-
mended that all 13 wires be ter-
minated with a circular con-
nector socket having at least 15
contacts.

The five wires (four coil wires
and +12-volt wire) from each
motor can be cut to a length of
about four feet. They should be
bundied or inserted in a vinyl
protective sleeve and termi-
nated in a mating connector
plug. The three +12-volt wires
can be jumpered together with-

in the plug so that they mate
with the +12-volt wire in the
socket. This arrangement per-
mits the X-Y plotter to be dis-
connected and stored conve-
niently when not in use.

Drive software

The software written for this
plotter will give the builder am-
ple opportunities for program-
ming. The objective of the
program is to apply pulsesto the
stepper motor coils so that the
drive shafts respond as di-
rected. Sample software source
code is available as file PLOT-
TER.C on the Electronics Now
bulletin board 516-293-2283,
V.32, V.42bis).

Programming

The card can be set up for
eight different beginning port
addresses depending on the
chip select (CS) pin from IC2
74LS138 selected:

PIN ADDRESS ADDRESS

(HEX)  (DECIMAL)
15 200 512
14 220 544
13 240 576
12 260 608
11 280 640
10 2A0 672
9 2C0 704
7 2E0 736

If you connect the CS line to
pin 9. then the beginning port
address will be 704 {(hex 2CO).
The 8255A-5 IC has four ports.
Port A is at address@. port B is
at address + 1. port C is at ad-
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dress+2 and the configura-
tion port is at address + 3. The
common configuration for the
port is all outputs (control
word 128 (hex 80)). The
8255A-5 can be configured for
inputs as well as outputs. (For
example, control word 133
(hex 85) converts ports A and
B to outputs and port C as in-
puts if sensors were used).

To make the motors step se-
quentially, pulse each binary
line: 1, 2, 4, 8. For the high-
order nibble pulse: 16, 32, 64,
128. Be sure the delay is long
enough for the pulse to drive
the motor through the next
step. If all the circuitry is cor-
rect and the motor shaft does
not rotate, the delay is proba-
bly too short.

Programming example

The first step is to send the
configuration data to the inte-
grated circuit. That can be done
with the BASIC statement:

10 OUT 707.128

Next. the stepper motor is se-
quenced and a delay is added
between each step:

20 FOR I=0 TO 100

30 OUT 704.1

40 FOR DELAY =0 TO 100:
NEXT DELAY

50 OUT 704.2

60 FOR DELAY =0 to 100:NEXT
DELAY

70 OUT 704.4

80 FOR DELAY =0 to 100:NEXT
DELAY

90 OUT 704.8

100 FOR DELAY =0 to 100:
NEXT DELAY

110 NEXT I

Then turn off the motor:
120 OUT 704.0

By sequencing the motors. X
lines or Y lines. or a combina-
tion of them. diagonal lines can
be drawn. With additional pro-
gramming. arcs and circles can
be developed.

Banner program

The file posted on the Elec-
tronics Now BBS contains a
banner program that accepts a
text message [or printing and
plots each letter of the message.
The sample program given here
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HERE ARE SEVERAL EXAMPLES OF output from the author’s prototype plotter,
shown below.
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AUTHOR'S PROTOTYPE PLOTTER, although simple in construction, was abte to
produce impressive results.
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will help you to learn plotter pro-
gramming. It defines each of the
26 capital letters. All letters are
defined by 10 pulses. Each pulse
step can be either be a line, a
quarter arc, a pen lift and a
move command. Each step is
given XandY directions to move
the pen.

For example, the letter B is de-
fined by:

1,0,60, Draw a line 60 steps up.
1,15,0, Draw a line to the right
15 steps.

2,15,-15, Draw an arc down
and to the right, 15 by 15 steps.
2,-15,-15, Draw an arc down
and to the left, 15 by 15 steps.
1,-15,0, Draw a line to the left
15 steps.

1,15,0, Draw a line to the right
15 steps.

2,15,-15, Draw an arc down
and to the right, 15 by 15 steps.
2,-15,15, Draw an arc down to
the left 15 by 15 steps.

1,-15,0, Draw a line to the left
15 steps.

3,35,0, Move to the right 35
steps for the next letter.

The main loop looks up each
character in the message and
moves the pen the number of
steps defined for each character
until all of the characters are
drawn.

The line and arc subroutines
listed will move the pen in the
direction desired. To enlarge the
characters, increase the scale
factor. This will multiply the
number of steps required to
draw each line.

The delay subroutine allows
the stepper motor to dwell long
enough for the voltage to reach
the value that will step the
motor. Note: This program was
developed on an IBM personal
computer with an Intel 80286
microprocessor. Adjustments in
delay-time might have to be
made for reliable motor step-
ping if the programming is done
on a different computer.

Other computers might speed
up the plotter by decreasing the
delay time until movement be-
comes unreliable. If this occurs,
additional time can be added to
increase motor reliability. With
the subroutines included here
and innovative programming,
almost any kind of line artwork
can be drawn. Q
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RAY MARSTON

THIS LAST ARTICLE ON BIPOLAR
junction transistors (BJT) is a
potpourri of circuits. Some are
practical and some are not so
practical, but they can be great
fun for experiments. With these
circuits you can amplify sig-
nals, filter high and low fre-
quencies, generate white noise,
and flash lamps. You can also
boost DC voltage levels, locate
hidden metal objects, and de-
tect rising water. One circuit
will even demonstrate the fun-
damentals of lie detection!

Last month’s article concen-
trated on the operating princi-
ples and design options for
audio power amplifiers. Earlier
topics in this series have in-
cluded descriptions and sche-
matics for low-power amplifiers.
preamplifiers, tone-control cir-
cuits, multivibrators, and vari-
ous oscillators.

More power amplifiers

Today the easiest way to build
a low- to medium-power audio
amplifier is to pick an inte-
grated circuit amplifier from a
manufacturers data book and
supplement it with additional
components recommended in
the applications notes in the
data book. However, if you just
want to learn amplifier princi-
ples by experimentation or you
have a simple application in
mind, you should build the am-
plifier with discrete transistors.

Figure 1 is a schematic for a
general-purpose. low-power,
high-gain amplifier based on
discrete transistors. A Class A
amplifier, it can drive a load
such as a speaker or headset
with an impedance greater than
65 ohms. The amplifier draws a
quiescent current of about 20
milliamperes. However. this
drain can be reduced by in-
creasing the value of R3.

Transistors Q1 and Q2 are
configured as common-emitter
amplifiers: the output of Q1 is
directly coupled to the input of
Q2. This circuit has an overall
voltage gain of about 80 dB.
Notice that resistor R3. the
emitter load of Q2. is decoupled
by capacitor C3 so that the Q2
emitter follows the average col-

Build these circuits that can amplify,
filter, generate white noise, flash lamps,
locate hidden metal—and perhaps even

detect lies.

lector voltage of Q1.

The base bias for Q1 is derived
from Q25 emitter through R2.
With this configuration. the
bias is stabilized by negative DC
feedback. Input potentiometer
R4 serves as the circuit’s volume
control.

Figure 2 is the schematic for a
simple. three-transistor. Class

AB complementary amplifier
which can drive about 1 Waltt
into a 3-ohm speaker load.
Transistor QIl. which is config-
ured as a common-emitter am-
plifier. drives a load that is the
sum of speaker SPKRI1. resistor
Rl and potentiometer R5. Its
output voltage is followed and
boosted in power by the comple-
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FIG. 1—AUDIO AMPLIFIER with two
transistors offers high gain.

mentary emitter-follower stage
made up of Q2 and Q3.

The output of the amplifier is
fed through capacitor C2 to the
junction of SPKR1 and R1 where
it provides a low-impedance
drive for SPKRI1. It simulta-
neously bootstraps the value of
R1 so that the circuit has high-
voltage gain. The output is also
fed back to Qls base through
R4 so that it produces a base
bias through a negative feed-
back loop.

Carefully adjust trimmer po-
tentiometer RS to minimize au-
dible signal crossover distortion
so that it is consistent with
lowest quiescent current con-
sumption that can be mea-
sured. To obtain a reasonable
value, set the quiescent current
from 10 to 15 milliamperes.

Figure 3 shows a more com-
plex audio power amplifier that
can deliver about 10 watts into
an 8-ohm load when powered
from a 30-volt supply. This cir-
cuit includes four. high-gain,
quasi-complementary output
stages (Q3 to Q6). Transistor Q1
functions as an adjustable am-
plified diode output biasing de-
vice in this circuit.

The main load resistor R2 of
the Q2 common-emitter ampli-
fier stage is bootstrapped by C2
and DC biased by R3. This net-
work should set the quiescent
output voltage at about half the
power supply value. If it does
not. alter the value of R3. The
upper frequency response of the
amplifier is restricted by C3,
which enhances circuit sta-
bility. In addition, capacitor C5
iswired in series with R8 across

the output of the amplifier to
increase circuit stability. The
amplifier should be set up ini-
tially as was described for the
circuit in Fig. 2.

Scratch/rumble filters.

Today, with the widespread
acceptance of compact discs
(CDs). 33% rpm long-playing
(LP) and 45 rpm records are
considered to be obsolete. Nev-
ertheless, many people still own
large collections of these rec-
ords, and when played on quali-
ty record players, they can still
provide many hours of listening
pleasure.

Back when those records
were popular, unless the record
player amplifiers were properly
filtered, scratch and rumble
noises could interfere with re-
ception. This interference was
even more evident in the playing
of older 78 rpm discs. While

+9V TO +18V
Q2 b
SPK1 ¢ R TPaa| G2 R
a s 4TOuF
b
+
c3
I100uF
RS <
1000 $
w
(SET BIAS) | :
Q3
TIP32A
" 3
ATK S c1 i
10uF R4 §
INPUT oul i)t -
o
-

FIG. 2—AUDIO POWER AMPLIFIER with
three transistors has a 1-watt output.

scratch and rumble are no lon-
ger universal problems, the
techniques for eliminating
them are still interesting.

Scratch noise is essentially
sound at a frequency greater
than 10 kHz picked up from the
disc’s surface, while rumble is
sound at a frequency typically
less than 50 Hz caused by varia-
tions in turntable drive motor
speed. Each of these noises can
be effectively eliminated or at-
tenuated by passing the audio
output from the record player
through a filter that rejects the
annoying parts of the audio
spectrum.

The rumble filter in Fig. 4 is a
high-pass filter that provides
unity voltage gain for all fre-
quencies greater than 50 Hz.
However, it provides 12 dB per
octave rejection to all frequen-
cies below 50 Hz. For example,
attenuation is 40 dB at 5 Hz.
Transistor Q1 is configured as
an emitter-follower biased at
about half the supply value from
the low-impedance junction
formed by resistors R1 and R2
in parallel with capacitor C3.

However, negative feedback
applied through the filter net-
work of R3, C2, Cl, and R4
causes an active filter response.
The rolloff frequency of the cir-
cuit can be altered, if desired, by
changing the values of capaci-
tors Cl and C2—provided that
they are kept equal. For exam-
ple, if the values of C1 and C2
are reduced 50% from 0.220 to
0.110 microfarads, the rolloff
frequency will be doubled to 100
Hz.

[ AAA _AAA
Yy

vy
R1 R2
1K 3.9K

FIG. 3—AUDIO POWER AMPLIFIER WITH SIX TRANSISTORS has a 10-watt outpuf.


www.americanradiohistory.com

The scratch filter circuit of
Fig. 5 acts as a low-pass filter
that provides unity voltage gain
to all frequencies below 10 kHz,
but it rejects all frequencies
above 10 kHz at 12 dB per oc-
tave. This circuit resembles Fig.
4 except that the positions of
the resistors and capacitors are
transposed in the network con-
sisting of C2, R4, C4, and R5.

The rolloff frequency of that
circuit can be altered, if desired,
by changing the values of C2
and C4. For example, if both are
increased from 0.0022 to
0.0033 microfarads, the rolloff
frequency is reduced from 10
kHz to 7.5 kHz.

The circuits of Figs. 4 and 5
can be combined to make a
composite scratch and rumble
filter. The output of the high-
pass filter is connected to the
input of the low-pass filter. If de-
sired, bypass switches can be
installed in the individual filter

-

NPUT 1oge 3
e

1
220
A2

FIG. 4—HIGH-PASS FILTER eliminates
50-Hz record player ‘‘rumble’.
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FIG. 5—LOW-PASS FILTER eliminates
10-kHz record player scratch noise.

50Hz

INPUT HIGH-PASS
£

sections so that the filters can
easily be switched in and out of
circuit. This change is illus-
trated schematically in Fig. 6.

It's worth noting that if the
circuits of Figs. 4 and 5 are built
on a single board, three compo-
nents can be saved by making
the biasing network composed
of resistors Rl and R2 and ca-
pacitor C3 common to both fil-
ter circuits.

Noise circuits

White noise is a steady hiss-
ing sound obtained by mixing a
full spectrum of randomly gen-
erated audio frequencies, each
having equal sound power
when averaged over time. White
noise can be heard by tuning an
FM radio receiver to that part of
the band where no nearby sta-
tions can be heard. It is inten-
tionally generated for testing
audio- and radio-frequency am-
plifiers. It can also be an effec-
tive sleep aid because it masks
random background noises
from voices, passing vehicles,
car horns, closing doors, and
other sources.

Figure 7-a is the schematic
for a simple but useful white
noise generator based on the in-
herent white-noise generation
capability of a reverse-biased
Zener diode. In this circuit, re-
sistor R2 and Zener diode Dl
form a negative-feedback loop
between the collector and base
of common-emitter amplifier
Ql.

This loop stabilizes the DC
working levels of the circuit,
and capacitor C1 decouples the
AC. As a result, D1 becomes a
white-noise source in series
with the base of the Q1, which
amplifies that noise to a useful
level of about 1 volt, peak-to-
peak.

The base-emitter junction of
any silicon transistor can func-
tion as a noise-generating
Zener diode if its junction is re-

10kHz
IM| LOW-PASS

i

FILTER

FILTER
[FIG.5]

+12% TO 418V H‘-!
47K

Ak
d

o
S

+12V.TO +18Y A2
47K

FIG. 7—WHITE NOISE GENERATORS
with a transistor and Zener diode (a),
and one with two transistors (b).

verse-biased to its breakdown
level. This breakdown typically
occurs in a 2N3904 small-signal
BJT at about 6 volts. Figure 7-b
shows the schematic of a two-
transistor, white-noise gener-
ator. In this circuit Q1 acts as a
Zener diode.

Audio noise can be annoying,
especially if you are trying to lis-
ten to a very weak broadcast sta-
tion. You might find that the
peaks of unwanted background
noise completely swamp the
broadcast signal, making it un-
intelligible. [t is possible to over-
come this problem with the
noise limiter circuit shown in
Fig. 8.

In this circuit. both the signal
and the noise are fed to ampli-
fier @1 through potentiometer
R3. Transistor Q1 amplifies
both waveforms equally, but di-
odes D1 and D2 automatically
limit the peak-to-peak output
swing of @1 to about 1.2 volts. If
R3 is adjusted so that the signal
output is amplified to this peak
level. the noise peaks will not
exceed signal output. There-
fore. the received signal will be
far more intelligible.

Astable multivibrators

The astable multivibrator or
square-wave generator circuit
is versatile. Figure 9, for exam-
ple, shows how it can flash two
light-emitting diodes (LED)
about once per second. Its flash
rate is controlled by the time-
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FIG. 8—NOISE LIMITER CIRCUIT improves the reception of weak broadcast stations.
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FIG.9—TWO-LED FLASER circuit can at-
tract attention.

constant values of resistive-ca-
pacitive combinations of R4
and C! and R3 and C2.

The LEDs are in series with
the collectors of transistors Q1
and Q2. and they flash on and
off symmetrically out-of-phase
with each other. The flash rate
can be changed by altering the
values of either R4 and C1 or R3
and C2. You can also replace one
of the LEDs with a short circuit
to make the circuit a one-LED
flasher.

Figure 10 is a simple variation
of the Fig. 9 astable multi-
vibrator. This circuit generates
an asymmetrical waveform at
about 800 Hz. which is fed to
speaker SPKRI1 and limiting re-
sistor Ry in the collector circuit
of Q2. A monotone audio signal
is generated when switch Sl is
closed.

This circuit becomes a simple
sound generator if S1 is a simple
on-off switch, or it can be a
Morse-code practice oscillator if a
telegrapher’s key is substituted
for S1. The frequency of the gen-
erated tone can be changed by
altering the values of either or
both capacitors C1 and C2.

Figure 11 shows how an asta-
ble multivibrator can act as a
signal injector-tracer for testing
radio receivers. When Sl is in
the INJECT position 1. tran-

sistors Ql and Q2 are config-
ured as a 1-kHz astable multi-
vibrator. With that setting. a
sharp squarewave signal is sent
to the proBE terminal through
R1 and C1.

That waveform. which is rich
in harmonics, will produce an
audible output through a ra-
dios loudspeaker if it is injected
into any audio- or radio-fre-
quency stage of an amplitude-
modulated radio. By selecting a
suitable injection point. the in-
jector can help in troubleshoot-
ing a defective radio.

When S1 is switched to TRACE

81
(SWITCH OR
MORSE KEY)

+6V TO +9v

i

* SUM OF SPKR1 R + Ry = 1002

FIG. 10—MORSE-CODE PRACTICE os-
cillator is a multivibrator with a tele-
grapher’s key.

position 2, the circuit is config-
ured as a cascaded pair of com-
mon-emitter amplifiers. The
PROBE input feeds the base of Q1
and Q2 output driving head-
phone Z1. Consequently. any
weak audio signal fed to the
rroBE will be amplified directly
and heard in the headphone.
Similarly, any amplitude-
modulated radio-frequency sig-
nals that are fed to the rroBE
will be demodulated by the non-
linear response of transistor Q1.
and the resulting audio signal
will be amplified and heard in
the earphone. If the rroBE is
connected at suitable test
points in a radio. the tracer can
troubleshoot faults.

LC oscillators.

Many applications can be
found for inductance-capaci-
tance (LC) oscillators in test
equipment and practical cir-
cuits. Figure 12 is a local os-
cillator or beat-frequency os-
cillator (BFO). Transistor Q1 is
configured as a conventional
Hartley oscillator with a modi-
fied 465 kHz intermediate fre-
quency transformer as its
collector load.

If the internal tuning capaci-
tor of the transformer is re-
moved, variable capacitor Cl
becomes the tuning control ol a
variable-frequency oscillator.
The output frequency can be
varied from well below 465 kHz
to well above 1.7 MHz.

Any radio capable of receiving
broadcast band frequencies will
detect the oscillation frequency
if it is placed near the signal
generator circuit. If the signal
generator is tuned to the inter-

R2 Ra g R4 Z1 R& | ‘
470K 47K 470K : 47K ] 1
30 d,O’—+ —2
| ‘ 30
c2 S1-a T 1 S1b
0022 t v
: c3 .
R1 b | e
PROBE 1K * s s
4 o)|1 idn Q2 qt ev ;
i e 2N3904 ' e s
CHASSIS aTuF| T
fo) e

SWITCH S1 POSITIONS: ‘1=INJECT. 2=TRACE, 3=OFF

FIG. 11—AUDIO-RADIO SIGNAL INJECTOR and tracer will help in troubleshooting

ailing radios.
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mediate frequency of a radio, a
beat note can be heard. This will
permit continuous-wave or sin-
gle-sideband transmissions to
be detected.

Figure 13 is a modification of
Fig. 12 without a transformer
secondary. When the circuit is
functioning with a nearby radio
receiver acting as a detector and
amplifier, it becomes a simple
metal object locator. Oscillator
coil L1 is made by winding 30
turns of wire tightly on a 3- to 4-
inch diameter plastic core or

p +9V
Av;v;v T
330K |
% loutPuT
- b3 —O
68pF
AL i

FIG. 12—BROADCAST BAND SIGNAL
generator/ beat-frequency oscillator.

A +9V

AA

* 330K

ci
68pF

FIG. 13—METAL OBJECT locator can
hunt for hidden metal pipes or wires.
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bobbin about 1 inch long. It be-
comes a search head or sens-
ing coil when it is connected to
the circuit with a 3-wire cable.

The search head or sensor
can be mounted at the end of a
long wooden or plastic handle if
you want to use the circuit as a
classic ground-sweeping metal
detector. Similar circuits can
detect buried treasure or mili-
tary mines that include at least
some metal parts. However, the
complete circuit can be housed
in a handheld case if you want
to locate metal pipes or wiring
that are hidden behind walls
that are made of brick, wood. or
plasterboard.

The operation of the object lo-
cator circuit in Fig. 13 depends
on the presence of a metal object
that will interfere with coil L1's
electromagnetic field. The inter-
fering object changes both the
inductance value of L1 and the
frequency of the field. The pres-
ence of the metal object can be
detected by a battery-portable
broadcast band radio held close
to the locator circuit. It senses
the frequency shift and gives
out an audible screech.

To detect a hidden metal ob-
ject, first tune the radio to a lo-
cal station, and then adjust Cl
so that a low-frequency beat or
chirp is heard from the radios
speaker. This beat note will
change significantly if the lo-
cator circuit is placed near the
hidden metal object.

Figure 14 shows the Hartley
oscillator used as a DC-to-DC
converter. It is capable of con-
verting the output of a 9- volt
battery to 300-volts DC. Trans-
former T1 is a 9-0- - 9-volt to
250-volt transformer. Its pri-

FIG. 14—DC-to-DC CONVERTER CIRCUIT BOOSTS 9 volts to 300 volts.
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FIG. 15—RELAY CIRCUIT IS activated
when probes are immersed in water.
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FIG. 16—SIMPLE “LIE DETECTOR” cir-
cuit is suitable for experiments and fun.

mary forms the inductance (L)
part of the oscillator.

The supply voltage is stepped
up to a peak of about 350 volts
at Tl's secondary. This wave-
form is rectified by half-wave
rectifier diode DI1. and it
charges capacitor C4. With a
permanent load. the output
falls to about 300 volts at a load
current of a few milliamperes.
Caution: Without a permanent
load across C4. the capacitor
can deliver a powerful but non-
lethal shack to the unwary.

Conductive water switch

Arelay switch in a circuit that
can be activated when a pair of
probes come in contact with
water can be very useful around
the home or on a boat. It might.
for example. indicate flooding of
a basement. or water in the
bilges of a boat. Figure 15 is a
conductive-water-operated re-
lay. Transistors Ql and Q2 are a
Darlington pair configured as a
common-emitter. and relay coil
RY1 is the collector load.
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The circuit relay is normally
open (NOJ). but it is activated
when the probes are placed
across a resistance path that
has a value generally less than
several megohms. Most potable
tap water has a bulk resistances
below this value, so this circuit
will work as a water-level relay
switch. Relay RY1 can activate a
pump or alarm. However, the
presence of salt in the water (or
sea water) has higher con-
ductivity, and it can enhance
the effectiveness of the detec-
tion circuit.

Because the conductivity of
human skin has about the
same resistance range as ordi-
nary tap water, placing the
probes in contact with human
skin can also serve to activate
the relay.

Lie detector

Figure 16 is a simple Wheat-
stone bridge “lie detector.” How-
ever, because of the possible
errors in the output of this cir-
cuit, its use should be confined
to games or informal experi-
ments. The circuit’s operation

is based on the knowledge that
the resistance of human skin
changes as a result of changes
in the emotional state of the
subject.

The bridge of this detector cir-
cuit is formed by resistor R1 and
potentiometer R5 in one arm,
R3 in a second arm, R4 in a
third arm, and transistor Ql
(with a probe in its base circuit)
in the fourth arm.

A milliammeter with its zero
point at the center of the scale is
connected across the bridge. It
serves as a bridge-imbalance
detector. Resistor R2 in series
with the second probe is at-
tached to the junction between
Ql’s collector and the low side of
potentiometer R5. Large bare
copper bars or silver spoons can
be used to make suitable
probes.

The probes should be taped or
strapped directly to the skin on
the subject’s hand or arm, sepa-
rated by at least several inches.
When the subject is relaxed and
his or her skin resistance
reaches a stable value, adjust
potentiometer R5 to obtain a

null on milliammeter M1. The
subject can then be questioned
about the truth or falsity of
emotionally loaded or embar-
rassing subject—in fun, of
course.

The subject’s skin resistance
will change in response to ques-
tions of that kind if they are
phrased correctly. The bridge
should be unbalanced if the
subject reacts emotionally to
the questions. Experiments of
this kind are often performed by
students taking college-level ex-
perimental psychology lab
courses, but the equipment
that they use is usually more so-
phisticated and sensitive than
this circuit.

Professional lie detectors typ-
ically factor in changes in the
subject’s respiration and pulse
rate measured by other sensors
to supplement the skin-resis-
tance changes. The output of
the machine is in the form of
pen traces on a moving paper
strip. Nevertheless, you might
be surprised with the results
you get experimenting with this
simple circuit. Q
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ate, audio, video, and radio
frequencies. You will also
find linear and switching
power supplies, digital, and
optoelectronic circuits.
Moreover, amplifiers, reg-
ulators, oscillators, and
signal waveform gener-
ators are covered. And
you'll find information on

‘voltage-to-frequency, ana-

log-to-digital and digital-to-
analog conversion, temper-
ature sensing, and machine
control.

All the circuits are
grouped by function, and a
specific troubleshooting
approach is outlined for
each circuit category. The
book also lists proven com-
ponent values the circuits,
and includes suppliers of
those components and
their mailing addresses.

1000 AutoCAD Tips and
Tricks: Third Edition; by
George 0. Head and Jan
Doster Head. Ventana
Press, P. 0. Box 2468, Chap-
el Hill, NC 27515; Phone:
919-942-0220; Fax:
919-942-1140; $27.95.

This tips and tricks book
is based on the authors’
years of accumulated trial
and error experience in
working with AutoCAD.
The book is organized into
a compendium of practical
techniques and shortcuts
covering AutoCAD ver-
sions through Release 12.
Arranged by skill level in
“Beginning.” “'Intermedi-
ate,” and "Advanced” sec-
tions, it offers useful advice
on all the newest AutoCAD
features.

For example, you'll learn
how to use state-of-the-art
dialog boxes for functions
ranging from plotting to
programming and how to

CIRCLE 329 ON FREE
INFORMATION CARD
manipulate new drafting
tools such as grips and in-
stant “hot” keys. The text
explains how to pass infor
mation directly from Auto-
CAD to a database with
Automatic Sequel Exten-
sion, and how to take ad-
vantage of the user-friendly
features of the Windows
version of AutoCAD. The
book illustrates the cre-
ative use of AutoShade
renderings and PostScript
images inside the Auto-
CAD drawing and output-
ting to a variety of reader
formats. Drawing and edit-
ing tips are included, and

wWwWwW americanradiohistorv com

you'll learn about AutoLISP
programs that speed up
work, and 3D shortcuts
and enhancements.

This third edition con-
tains three new chapters
that discuss AutoCAD re-
lease 12. They include hun-
dreds of never-before pub-
lished tips, and a new
section filled with hints and
tips for working with Auto-
CAD Windows. Pur-
chasers of the book are
eligible to receive two free
newsletters that keep
users informed on Auto-
desk updates.

WordPerfect 6.0 for IBM PC
Quick Reference Guide; by
Deborah J. Miller. DDC Pub-
lishing, 14 East 38th Street,
New York, NY 10016; Phone:
800-528-3897; $8.95.
This spiral-bound,
pocket-size reference
book on WordPerfect 6.0 is
Continued on page 74
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GREGG A. CAMPBELL

ANALOG SIGNAL ANALYSIS IS A
useful troubleshooting “tool”
that permits you to find faulty
components in unpowered cir-
cuits. The method has been
known for years, but with the
introduction of specialized test
instruments, its use has de-
clined. Nevertheless, it is still a
valid method. and it might
prove to be better than more
conventional alternatives in
troubleshooting situations.

To perform analog signal
analysis you will need a voltage
source with a standard resistor
and an oscilloscope. This test
method can prove effective in
situations where more spe-
cialized test equipment is un-
available or inconvenient to
use. Under certain circum-
stances, it might even save you
the time taken to replace sus-
pected parts, and it could save
you the cost of buying spe-
cialized test instruments that
you seldom use.

This article explains how to
build a simple test fixture con-
sisting of an AC voltage source
and a standard resistor for per-
forming the test method. To get
started, you will want to deter-
mine the oscilloscope, pattern
“signatures” or voltage vs. cur-
rent plots obtained from a wide
variety of satisfactory passive
and active components to serve
as references.

If you apply a voltage source
across a resistor, capacitor,
transformer, diode, transistor,
or other component known to
be good, you will obtain a dis-
tinctive oscilloscope pattern. If
the components are faulty, the
oscilloscope patterns obtained

ﬁ Xj2 1
~u ES
f X
v|[-v] X
CIRCUITOR | |
» |cOMPONENT| Eg 3 4
Rsi&T'c UNDER TEST | |
<

FIG. 1—AN ANALOG SIGNAL-ANALYSIS
SETUP contains a voltage source (Eg)
and a current-sense resistor (Rg) in se-
ries with the component or circuit under
test.

ANALOG

SIGNATURE
TROUBLESHOOTING

~

Learn to troubleshoot
components and circuits
with a voltage source,
oscilloscope, and “signatures”
that provide “pass-fail” information.

will differ from those taken from
known good parts, indicating a
fault. It is also possible to dis-
criminate between a weak and a
failed component.

Refer to the analog signal
analysis test setup shown in
Fig. 1. It contains an alternating
current voltage source (Eg) and
a current-sensing resistor (Rg)
in series with the component or
circuit under test. The current
through Rg must be equal to the
current through the component

wwWWwW americanradiohistorv com

under test (I-).

If I increases or decreases.
the voltage across Rg can be
sampled and applied to the Y-
axis input of an oscilloscope to
deflect the beam vertically. This
deflection is directly related to
the current flow in the compo-
nent or circuit under test. To ob-
tain horizontal deflection, sam-
ple the voltage drop across the
circuit under test (E.) and ap-
ply it to the X-axis input of the
oscilloscope.
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FIG. 2—Ec AND ic PLOTTED AGAINST THE PHASE ANGLE OF Eg for an open circuit (
a), a short circuit (b), a capacitor (c), an inductor (d), and a diode (e).

(-Ec.0) (0.0)

(+E¢.0)

1_(0.+Ic)

(0,0)

2 _(0,+g)

FIG. 3—THESE CARTESIAN COORDINATE GRAPHS provide accurate representa-
tions of the signatures of each component. The signature of an open circuit is a
horizontal line (a), a short circuit is a vertical line (b), a resistor is a diagonal line (c),
both capacitor and inductor show a circle (d and e, respectively), and a diode is a dog,

leg-shaped trace (f).

Preliminary analog sig-
natures taken on sample com-
ponents and circuits will pro-
vide the necessary reference
information to make analog
“signatures” useful. If E. is ap-
plied to the X input to deter-
mine X-axis deviation, and the
equivalent of I is applied to the
Y input to determine the Y-axis
deviation, this will give coordi-
nates in the form of E. vs. I

After testing typical compo-
nents you will be able to compile
a collection of “signatures” or
oscilloscpe patterns of voltage

vs. current for future reference.

Analog signal analysis is nota
new method. Although it was
well known to many engineers
and technicians years ago, it fell’
into disfavor with the introduc-
tion of many new and sophisti-
cated test instruments. This is
unfortunate because, in addi-
tion to eliminating the need for
specialized testers in places
where they might not be readily
available, it will permit you to*
analyze circuits in situations
where it is advisable to perform
tests with the power off.

&
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Figure 2 (a—e) shows the amia
plitudes of E.. and I plotted
against the phase angle of Eg for
various components. In Fig. 3
those values have been trans-
ferred at 0°, 90°, 180°, 270°, and
360° to Cartesian coordinate
graphs to give accurate repre-
sentations of the signature of
each component.

The values shown for E and
I~ in Fig. 2-a apply to an open
circuit. With an open circuit
there is no path for current flow,
sol-isequalto0. At0°, E.and
[ are equal to zero, indicated as
point 1 in Fig. 3-a. At the 90°
mark, E. is at its maximum
positive value while I remains
at zero (point 2 in 3-a). At 180°
the plot is back at point 1, with
E. returning to zero and I un-
changed The 270° mark shows
E. at its maximum negative val-
ue while I again remains at
zero, point 3 in 3-a. The 360°
mark brings the plot back to the
starting point 1. By connecting
the points together as shown in
3-a, it can be seen that an open-
circuit signature is a simple
horizontal trace.

In Fig. 2-b, the values of E.
and I are shown for a short cir-
cuit. E. is equal to O because E .
= (IcRe). which is equal to
(1.0). Figure 3-b shows the
short-circuit values of E. and I~
plotted for the same five phase
angles used in the first example.
Connecting the points together
shows a vertical line centered on
the Y axis, which is the sig-
nature of a short circuit.

Figures 3-a and -b can be con-
sidered to be the signatures for
two resistors. The first of these
resistors would have infinite re-
sistance, while the second re-
sistor would have a value of zero
ohms. If the resistance were to
be decreased from infinity to-
ward zero, the signature line
would rotate counterclockwise
into quadrants 1 and 3, with co-
ordinate (0,0) being the pivot
point; Figure 3-c is the sig-
nature of a resistor.

The signatures for an open
circuit, a short circuit., and a
resistor have been given. Now
consider the signatures ob-
tained from reactive compo-
nents. Figure 2-c shows the
values of E and [ for a capaci-
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FIG. 4—IF FREQUENCY OR CAPACITANCE INCREASES, the impedance will decrease
and there will be a decrease in voltage dropped across the capacitor (Ec) and an
increase in current (Ic). That generates an ellipse centered on the Y axis (a). If either or

both values decrease, the ellipse will be centered on the X axis (b).

T1 BNC
J3 ? JACKS

120 " 442 1: Rs = TO
VAC VAC < SCOPE

J4 XY
— INPUTS

! =
J J2
WRED BLK ,

BANANA JACKS
TO CIRCUIT UNDER TEST

FIG. 5—TEST-FIXTURE SCHEMATIC.
You must select test circuit components
depending on the components that you
intend to test (see text).

TABLE 1
4-7V 135 mA
7.1-10.6V 9mA
10.7 — 42V .6 mA

tor. Notice that E lags I by 90°
and has a value of zero at 0°
while I is already at its max-
imum positive value; Figure 3-d
shows this as point 1. The 90°
mark of Fig. 2-c is indicated as
point 2 in 3-¢ where E. in-
creases to its maximum positive

POINT 2

POINT 1 \

a

value and I decreases to zero.
Plotting the values from Fig. 2-c
for 180°, 270°, and 360° gives
points 3, 4, and back to 1in Fig.
3-d. By connecting the points
together you will have plotted a
circle, the signature for a capac-
itor.

The values of E. and I foran
inductor are shown in Fig. 2-d;
notice how E leads I~ by 90°. At
0°, E¢ is already at its maximum
positive value while I is at zero
(point 1 in Fig. 3-e. At the 90°
mark in Fig. 2-d, E.. is equal to
zero, and I is at its maximum
positive value. That is shown as
point 2 in Fig. 3-e. The values
shown in Fig. 2-d can be trans-
ferred at 180°, 270°, and 360° to
complete the graph of Fig. 3-e
giving points 3 and 4, and then
returning to point 1.

Connecting those points
shows that an inductor also has
a circle signature. Note that the
inductors circle is developed in
the opposite direction from that
of a capacitor. However this op-
posite rotation cannot be seen

¢

FIG. 6—WITH A SMALL-SIGNAL TRANSISTOR mounted on a breadboard and the test
probes connected across the base-emitter junction, you should see a pattern similar
to the trace in (a), where point 1 is the forward-biased diode junction and point 2 is the
reverse-biased breakover of the diode junction. The base-collector junction is shown
in (b). By connecting the test probes between the collector and emitter you should see
a trace like (¢).
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when comparing the two sig-
natures on your oscilloscope.

There are several important
factors to keep in mind when
working with reactive compo-
nents. For instance, the CRT
display will be a perfect circle
only if the capacitor's imped-
ance is equal to Rg at the test
signal frequency.

For a capacitor, X, = Y%=fC,
where X_. is the capacitive reac-
tance (impedance). f is the test-
signal frequency, and C is the
capacitance. By using that for-
mula, it can be seen that if ei-
ther frequency or capacitance
increases, impedance will de-
crease. With a decrease in im-
pedance, there will be a de-
crease in voltage dropped across
the capacitor (E-) and an in-
crease in current (Ic). That af-
fects the signature by generat-
ing an ellipse centered on the Y
axis. If either or both values de-
crease, the ellipse will be cen-
tered on the X axis. This is
shown in Figs. 4-a and 4-b, re-
spectively.

The formula for inductive re-
actance is X = 2nfL, where X
is the inductive reactance (the
impedance), L is the induc-
tance, and f is the test-signal
frequency. An increase in either
frequency or inductance causes
an increase in impedance,
which causes an increase in E
and a decrease in I. The result

‘is an ellipse centered on the X

axis as shown in Fig. 4-b. A de-
crease of inductance or frequen-
cy produces a decrease in
impedance, which decreases E
and increases I, producing a
ellipse centered on the Y axis as
shown in Fig. 4-a.

The signatures shown so far
are those generated by passive
components. The next step is to
develop the signature of an ac-
tive component. An ordinary di-
ode will be used as the example
because, in general, active de-
vices are composed of diode
junctions.

E- and I for a diode are
shown in Fig. 2-e. Note that E.
increases in a positive direction
until the diode becomes for-
ward-biased. At that point E_
will not exceed the forward volt-
age drop of the diode. Simulta-
neously, [. increases and con-
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tinues increasing as Eg in-
creases. When E4 falls below the
diode’s forward bias voltage, E
follows Eg, and I decreases to
zero (see Fig. 3-).

The exact value of the forward
voltage drop is not critical here.
When checking active compo-
nents, it is important that you
see a sharp junction break-over.
That's where any weaknesses in
semiconductor devices can be
detected.

Test fixture

It's easy to build a power-
source test fixture that will let
you perform analog signal anal-
ysis on circuits and compo-
nents. The test circuit is generic
in that the selection of compo-
nents depends on what you in-
tend to test with it. Figure 5
shows the test circuit.

Most step-down transformers
will work well as voltage
sources. Table 1 lists voltage
ranges and specifies the max-
imum short-circuit current.
The current ratings will ensure
that no active device being test-
ed can be damaged by the test
signal. All voltages and currents
are in root mean square values.

To find the value for Rg, look
up the transformer’s output
voltage in Table 1 and use the
formula:

Rg = E¢/lepmax-

If that formula gives you a resis-
tance value that's not readily
available, choose the closest
higher value you can find. For
example, if you calculate a value
of 833 ohms for Rg, a resistor of
910 or 1000 ohms will work well.

The enclosure size is deter-
mined by the size of the trans-
former you have chosen. After
selecting an enclosure, drill
holes in the front panel for
mounting banana jacks J1 and
J2, and in the rear for BNC
jacks J3 and J4, and mount
them all in place. Be sure to iso-
late the BNC jacks from the
chassis if you use a metal en-
closure.

Determine the BNC jack that
is to be connected to the X-axis
and the one that is to be con-
nected to the Y-axis, and mark
them at this time. Mount the
transformer in the enclosure

and point-to-point wire the
components together as shown
in Fig. 5.

To check out the test fixture,
set your scope in the X-Y mode
and connect the X and Y out-
puts to the scope inputs. Also
connect a set of test leads to J1
and J2. After power is applied to
both the scope and the test fix-
ture, you should see a‘horizon-
tal trace on the CRT. Adjust the
scope’s horizontal input ampli-
fier and position its controls to
obtain a centered trace with
full-scale deflection. By short-
circuiting the test leads to-
gether you should see a vertical
trace. Adjust the scope’s vertical
input amplifier for full-scale de-
flection with its probes short-
circuited.

Operation

Mount a small-signal tran-
sistor on a breadboard and con-
nect the test probes across the
base-emitter junction. You
should see a trace similar to the
one in Fig. 6-a, where point 1 is
the forward-biased diode junc-
tion and point 2 is the reverse-
biased breakover of the diode
junction. The actual point of
the reverse break-over will de-
pend on the source voltage and
the junction'’s ratings. The re-
sults in Fig. 6 are normal and do
not indicate device failure.

Figure 6-b shows the plot of a
base-collector junction. Notice
there is no reverse breakover
here because transistors have a
much higher reverse-voltage
rating on their base-collector
junctions than they do on their
base-emitter junctions. By con-
necting the test probes between
the collector and emitter you
should see a pattern similar to
that shown in Fig. 6-c.

The best way to gain experi-
ence with this test circuit is by
using it. Select some known
good circuits and components
and determine their signatures.
You'll then know what sig-
natures to expect from various
components and then be able to
use that information to track
down all kinds of circuit prob-
lems. You'll also have another
troubleshooting aid to add to
your collection of test methods
and equipment. Q0
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the latest in a series of user
guides for personal com-
puter software. llustrated
instructions identify the
keys and keystrokes nec-
essary to carry out steps.
The books minimize the
wording and are in a “'press
this-type that-format.
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The "Find it faster be-
cause you read less” for-
mat will be of most value to
the computer user who has
read—or tried to read—
the guidance publication in-
cluded with the software
and who is familiar with his
computer’'s keyboard
layout and characteristics.
It offers a time-saving re-
fresher or reminder of
steps to get into and out of
a procedure.

Short, clear, easy to read
instructions in this Quick
Reference Guide explain
how to get the most out of
WordPerfect and take
shortcuts whenever they
are possible. For most pro-
cedures, the book provides
up to three different ways
to carry them out.

These DDC reference
books are small enough to
carry around or leave next
to your computer. The 56
books in the series cover a
wide range of word pro-
cessing and spread-sheet
programs as well as guides
to the operating systems
for both IBM and compati-
ble PCs and Macs. 0
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RBDS services, human-powered vehicles, pinball-machine resources,
understanding bus switches, and programmable interconnects.

ere are several updates on
H previous columns: Fluxgate

magnetometer construction
information appeared in the January
1994 issue of RF Design on pages
24-32. All that's needed are two
low-cost ferrite sleeves.

Concerning the Radio Broadcast
Data Service (RBDS) information
presented in March: The data for
mat is not directly compatible with
standard serial communications. In-
stead, RBDS data consists of syn-
chronous blocks that are sent as a
burst message of 64 characters.
Yes, these can be read by any mi-
crocontroller but you cannot just
shove the data stream through a
plain old serial port.

About 150 FM stations offer
RBDS at this time. Las Vegas and
Chicago (the sites of the Consumer
Electronics Shows) provide the
widest variety of coverage.

It is time for a reminder that | have
a no-charge helpline that permits
me to give you a quick answer to
any technical question or a suitable
referral. Spending restraints limit
this service to U.S. calls only. Re-
prints of all these columns are avail-
able via GEnie PSRT for about 21
cents each.

Let’s look at a new development
of great hacker importance...

Programmablie
interconnects

One of the main reasons that
we've come so far so fast with com-
puters is programmability. Custom
circuitry is no longer required for all
projects. Instead, computers are a
“one size fits all”” high-volume prod-
uct that can be “taught” to do many
different things.

There are scads of programmable
ICs available today: PROMS, which
are programmed by blowing internal
fuses; PAL, GAL, and PLA logic cir
cuits that have programmable links;
flash memory that can take non-vol-

DON LANCASTER

atile “snapshots” of their data con-
tents; and, of course, micro-
controllers with built in EEPROM
memory.

Wouldn't it be handy if you could
software program an entire circuit
as well? No matter how many chips
were involved? Being able to do so
would dramatically reduce circuit
development time. It would greatly
simplify all testing and debugging.
Later modifications or field up-
grades would also be much easier.

Hobby electronic labs for begin-
ners provide full programmability, as
did my older CMOS Microlab and
Digital Logic Microlab projects pub-
lished way back in Popular Elec-
tronics. Electronic prototype bread-
boards also deliver programmability,
and the whole idea behind wire
wrapping is to accomodate
changes in an existing circuit.

But those all have flaws. The con-
nector systems are expensive and
demand many hours of work for
manual and mistake-prone hook-
ups. Factors such as stray capaci-
tance and crosstalk cause prob-
lems, speeds are severely limited,
and testing lots of points can be a
chore. Thousands of connections
would be needed for even a medi-
um-sized project these days. And

for every copy of your job, youwould
have to repeat the entire process.

instead, there are some brand
new concepts that involve
programmable interconnects.
Those are methods for connecting
or changing the wires conducting
signals between dozens or more IC
packages.

Let's look at a pair of solutions to .

the problem of programmable inter-
connect. One is high-end, the other
one is cheap and eminently hacka-
ble. But before we look at those,
let's quickly check into...

Transmission gates

For a programmable intercon-
nect, what you'll need is a great
heaping bunch of simple, ultra-
cheap switches. Ideally, the switch-
es will provide a perfect open or a
perfect short circuit.

A few compromises are needed.
First, we'll forget about program-
ming all the supply and ground
leads. They have to be short and
have low-impedance, and there are
not all that many of them anyhow.
We'll also forget about any pro-
grammable interconnects for high-
power or extremely high-speed cir-
cuits.

Figure 1 shows two transmission

ling A 0—-|_L—C\ line B
control Q—T

{A) N-Channel MOSFET Is simple,
cheap and campact, but needs
a higher gate voliage.

|

line A = |ina B

cantral

{B) These paired N- and P-Channal
MOSFETs offar a lower and far
mere eniform an resistance.

FIG. 1—TRANSMISSION GATES act as bidirectional switches.
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gate circuits that either isolate two
lines or connect them together with
a low-value resistance.

Figure 1-a is simply an N-channel
MOSFET transistor. If the gate is a
few volts higher than either line, the
transistor turns on and looks like an
ordinary resistor. Digital or analog
signals can be routed through the
transistor in either direction when it
is turned on. There are no saturation
effects or direction restrictions. Nor
is there any difference between in-
put and output. The resistance val-
ues measured here would be 50
ohms when the transistor is on and
tens of megohms when.it's off.

A single transistor switch can be
cheap and compact, and that’s just
what we'll need if we want to get
serious about putting 25,000 of
them (1) inside one programmable
interconnect chip.

A disadvantage is that the gate
needs a higher voltage supply than
the rest of the circuit. Because cur
rents are low, a charge pump can
supply that voltage.

A classic CMOS transmission
gate is shown in 1-b. Here we place
an N-channel transistor in paratlel
with a P-channel one. The on resis-
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The Case Against Patents 24.50
Ask The Guru Reprints |, Il or i 24.50
CMOS Cookbook 24.50
TTL Cookbook 24.50

Actlve Fliter Cookbook 24.50
Micro Cookbook | 19.50
Lancaster Classics Library 119.50

POSTSCRIPT STUFF
PostScript Secrets (lle/Mac/PC) 39.50
Book-on-demand resource kit 39.50
Intro to PostScript VHS Video 39.50
PostScript Beginner Stuff 39.50
PostScript Show & Tell 39.50
PostScript Cookbook {Adobe) 19.50
PostScript Ref. Manual il {Adobe) 31.50
PostScript Program Design (Adobe) 24.50
Type | Font Format (Adobe) 15.50
Acrobat Reference (Adobe) 24.50
LaserWriter Reference (Apple) 19.50
PostScript by Example (McGliton)  29.50
Pgm. Display PostScript with X 29.50
PostScript Visual Approach (Smith) 22.50
Thinking in PostScript (Reid) 22,50
Undst PS Pgrmmg (Holtzgang) 29.50
The Whole Works (all PostScript)  349.50

FREE VOICE HELPLINE VISA/MC
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FIG. 2—AN APTIX FIELD PROGRAMMABLE INTERCONNECT can be considered a
magic box that lets you instantly connect any of a thousand wires together in any
manner you like. Here's how the ‘‘three hop” internals are arranged.

tance is then lower and more uni-
form. We can also eliminate the
need for any higher gate voltages
because the N-channel device
works best when near ground and
the P-channel device works best
near the positive supply.

Typical CMOS transmission
gates are the 4016 and 4066. Those
have 15 to 60 ohms of on resis-
tance. More details on transmission
gate fundamentals are shown in my
CMOS Cookbook.

Godzilla

Aptix has introduced a stunning
system of programmable intercon-
nect circuits and breadboards. Its
key device is the FPIC APX1024D.
You can think of it as a package that
contains 1000 wires that can be
connected togetherin any combina-
tion. Pins on the bottom of the de-
vice provide access to 936 of the
wires, which can be connected to
the other chips in your circuit any
way you like. A ribbon connector at
the top of the device provides ac-
cess to the other 64 wires, which
are normally used for testing and
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debugging. They can be connected
to any of the other wires on the fly.

At first glance, the obvious way to
connect a thousand things together
in any combination is to build an
array that is 500 wide by 500 high.
But that would mean that a total of
250,000 gates would be needed. It
is unlikely that you would ever need
that many connections.

Instead, the interconnect system
of Fig. 2is used. Each /0 or test pin
has a short vertica! stub that can be
connected to up to four horizontal
routing lines. Each 1/0 also has a
short horizontal stub which can go
to four vertical routing lines. Be-
tween each I/0 pad, four horizontal
routing lines can be connected to
any of four vertical routing lines.
This scheme needs only 24 trans-
mission gates per I/O pad, for a
total of 24,000.

Some of the routing lines are long
distance '‘express’ lines, while
others are “local” lines that short
hop across only a few pads. Typ-
ically, you'll need three series trans-
mission gates for any connection:
The first one connects the pad to a
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PINBALL RESOURCES

American Coin Machine Dist.

700 SE Clay

Portland, OR 97214
(503) 233-7000

Am Fed of Pinball Collectors
13150 SW Falcon Rise Drive
Tigard, OR 97223

(503) 524-0726

Coin Slot

4401 Zephyr Street
Wheat Ridge, CO 80033
(303) 420-2222
Fabulous Fantasies
12602 Ventura Blvd.
Studio City, CA 91604
(818) 761-2255

The Flipside

Pinball Magazine

81 Carrar Drive
Watchung, NJ 07060
For Amusement Only
315 Belitown Road
Owings Mills, MD 21117
(410) 581-8626
Funtiques

PO Box 825

Tucker, GA 30085

(404) 564-1775
Gameroom

1014 Mt. Tabor Road
New Albany, IN 47150
(812) 945-7971

Marco Specialties

2401 Sunset Blvd.

West Columbia, SC 29169
(803) 796-0265

Mayfair Amusement
60-41 Woodbine Street
Ridgewood, NY 11385
(718) 417-5050

horizontal routing line. The second
connects the horizontal routing to a
vertical one. And the third connects
the vertical line to the second pad.

Each transmission gate is a sim-
ple NPN transistor that is driven
from either ground (when off) or the
+ 7.5-volt supply (when on). The
average three-hop connection
should end up around 150 ohms
with 25 picofarads of stray capaci-
tance. Analog crosstalk will be less
than one percent, or 40 decibels
down. The pins themselves can
handle any signal analog or digital
within a 0 to + 5-volt range.

Although these transmission
gates are all bidirectional, there are
routing advantages to defining cer
tain pins as input only or output only.
There are also methods for the
critical routing of speed-sensitive
runs.

Pinball Lizard

3270 East Fifth Street
Tucson, AZ 85716

(602) 323-7496

Pinball Resource

37 Velie Road

La Grangeville, NY 12540
(914) 223-5613

Pinball Trader Newsletter
PO Box 1795

Campbell, CA 95009
(408) 554-8737
PinGame Journal

31937 Olde Franklin Drive
Farmington Hills, Mi 48334
(313) 626-5203

Pinhead Replay

13150 SW Falcon Rise Dr
Tigard, OR 97223

(503) 524-0726
Pintronics

501 Randolph Street
Canton, MA 02021

(617) 961-3012

Play Meter

PO Box 24970

New Orleans, LA 70184
(504) 488-7003

RePlay

PO Box 2550

Woodland Hills, CA 91365
(818) 347-3820
Silverball Express

PO Box 442

Muskego, WI 53150

(414) 422-0600

Steve Campbells Pinball Pages
24309 4th Place West
Bothell, WA 98021

(206) 483-1249

A portion of the circuitry is a se-
rial-to-parallel converter. As many
as a third of a million bits are re-
ceived to initialize the device. Once
programmed, the on-off patterns
are stored in static RAM.

The memory is volatile, meaning
that it forgets what it has been
taught when power is shut off. Ini-
tialization can be performed by a
host computer or with a special
stand-alone module.

Itis possible to run out of routing
lines. But that problem might be
solved with careful layout. A similar
problem is encountered with gate
arrays and other large programma-
ble ICs.

There are many other program-
mable-interconnect devices and
systems in the line. The Aptix
AX1024R is essentially the same
device in a cheaper package with-

leamVCR 1
repair athome! |

MAKE GOOD MONEY INYOUR |
OWN FULL- OR PART-TIME JOB |

Professional- |
level home study
course. You will
master easy-to- I
learn, high-profit |
repairs with- i

out investing

in high-tech 1
instruments
or a costly
workshop |

i Want more |
independence i

and higher
income? Send 11
===2"." or call today! |
Free career literature: |
800-223-4542 |
Name I
I Address Phone(___)__ _ I
I City_ ____ State___Zip_ I
1 The School of VCR Repair |

i 6065 Roswell Road i
Dept. VF342, Atlanta, Georgia 30328

N D D D D D S -
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46 Ways to Help You
Qualify for the Job You Want

Free Facts about Career
Diplomas and Degrees

Now, at home in your spare
time, without any previous
experience, you can train for
a money-making career
...even get a Specialized
Associate Degree. Call or
send for free information on the career field that
interests you most and how to train for it.

CALL ANYTIME—24 hours a day. 7 days
OR MAIL COUPON TODAYI g

Dept. ADES44S, 925 Oak Street, Scranton, PA 18515
I Send free facts on how | can study at homs for the career | have
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O Applied Computer Science
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] (3 Oiesel Mechanics 3 TVA/CR Repair ] =
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FPIC
#2

1/0 PORT

FIG. 3—THE APTIX FPCB AXB-AT2 s a plug-in card for an IBM PC that lets you quickly
connect and debug up to 1700 interconnections on 37 square inches of digital or
analog circuitry. Dozens of chips can be accommodated.

out the breadboarding connector.
Several cards are offered with one
or two programmable interconnect
chips and lots of breadboarding
areas. One of these is the FPCB
AXB-AT2, an IBM PC-compatible
plug-in card with programmable in-
terconnects. It can make a total of
1700 connections. Included are
breadboarding areas, a test and de-
bug connector, and the usual bus
driver ICs. Dozens to hundreds of
ICs can be used for the main circuit.

Lots of additional solder pads are
provided for supply and ground con-
nections. With some adapters, the
layout pattern could accommodate
just about any shape or size of IC. A
special area piggybacks a startup
device. Figure 3 shows a pictorial of
this plug-in card.

At first glance, the Aptix system
seems horribly expensive. The ICs
are in the $700 range and the bread-
boards are even higher. But the po-
tential time and doliar savings of
programmable interconnects
makes this initial cost of the system
seem trivial.

We might soon expect some ma-
jor improvements. Costs might be
driven lower because of competitive
devices and higher sales volume.
Other improvements include lower
on resistances and stray capaci-
tance. And, of course, nonvolatility
in the form of internal EEPROM or
flash memory is a must. High-volt-
age units for analog design would
also be a nice addition.

It should eventually dawn on Aptix
that smaller hacker offerings with-
out all the bells and whistles and
gold plating could be a real big sell-
er. Aptix bas a free video, a data
book, and other technical informa-
tion available.

A low-end solution

Pioneer Semiconductor has
some programmable interconnects
that are cheaper and much more
hacker friendly—albeit at much
lower package densities. Costs are
as little as $2.40 each.

Each chip typically offers eight to
twenty transmission gates in vari-
ous arrangements. The gates them-
selves give a much higher perfor
mance with an on resistance of 5
ohms and stray capacitance of 6
picofarads.

One model in particular that has
attracted me is the PI5C3383. This
one holds five double-pole, double-
throw bus switches. It would be
useful for data switches, especially
for those related to SCSI communi-
cation. Another use for programma-
ble interconnects is as an intelligent
serial cable setup that can be made
instantly configurable on the fly. De-
tails are in Fig. 4.

In use, the bus select line picks A
to C outputs when it is low and A to
D outputs when high. The bus en-
able line floats the outputs when
high and activates them when low.
As before, the bus switches are bi-
polar and can allow digital or analog
signals to go either way inside a O to
+ 5-volt DC range. Switching times
are six nanoseconds or so.

A zero propagation delay has
been claimed because no amplify-
ing or switching devices are in-
volved. You will, of course, still have
the delay caused by all the circuit
strays. Many package options are
offered, from a 24 pin DIP down to a
quarter size surface mount QSOP.

Now, if we could only convince
Pioneer to make much larger chips
or Aptix to build much cheaper
ones, we would be all set.
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NAMES AND NUMBERS

Aptix

2890 N First Street

San Jose, CA 95134
(408) 428-6200
Atheneum/MacMillan
866 Third Avenue

New York, NY 10022
(212) 702-2000

Martin Carbone

2519 Bath Street

Santa Barbara, CA 93105
(805) 682-0465

Check the Oil

Antique Newsletter

PO Box 1000
Westerville, OH 43081
Crystal Semiconductor
PO Box 17847

Austin, TX 78760

(512) 445-7222

Marcel Dekker

270 Madison Avenue
New York, NY 10016
(800) 228-1160

DynaArt Designs

3535 Stillmeadow Lane
Lancaster, CA 93536
(805) 943-4746

Eraser Company

PO Box 4961, Oliva Drive
Syracuse, NY 13221
(315) 454-3237

GEnie

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

3 Chestnut Street
Suffern, NY 10901

(914) 368-4242

Human Powered Vehicle Assn
PO Box 51255
Indianapolis, IN 46251
(317) 876-9478

In Vivo Metric

PO Box 249

Healdsburg, CA 95448
(707) 433-4819

Medical Equipment Designer
29100 Aurora Road #200
Solon, OH 44139

(216) 248-1125

Pioneer Semiconductor
2343 Bering Drive

San Jose, CA 95131
(408) 435-0800

RF Design

6300 S Syracuse Way #650
Englewood, CO 80111
(303) 220-0600

Sensym

1804 McCarthy Bivd
Milpitas, CA 95035

(408) 954-1100
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A contest

Let’s make a contest out of this.
Just tell me about some new pro-
grammable interconnect uses. As-
sume that cheaper and mid-sized
circuits will shortly be available.

There will be the usual Incredible
Secret Money Machine Il books go-
ing to the dozen best entries. An all-
expense-paid (FOB Thatcher, AZ)
tinaja quest for two will go to the
very best of all.

As always, send all of your written
entries to me here at Synergetics
and not to the Electronics Now
editorial offices.

Pinball resources

There’s a lot of interest in pinball
machines these days. As this
month's resource sidebar | gathered
together the names of a few
sources of more pinball information.

If you are primarily interested in
machines as an income source,
check into Play Meter and RePlay.

There is a surprising number of
labor-of-love newsletters and maga-
zines in the field. These include
Gameroom, The Flipside, Pingame
Journal, Pinball Trader Newsletter,
Pinhead Replay, and the Silverball
Express.

As with any specialized field,
there are dozens of viable suppliers.
I've shown a random sampling here,
but the one with the neatest name
has to be Pinball Lizard. Steve
Campbell’s Pinball Pages is a good
place to go for schematics, man-
uals, and instructions.

Silverball Express also has a
more extensive resource directory
than I've shown here. Included are
the leading manufacturers and, in
my view, the best books.

Thanks to Marc Mandeltort of
Marco Specialties who put me on to
many of these resources. Marc is
one of our tinaja quest winners.

New tech lit

A free tutorial note on MIDI and
wavetable music synthesis is of-
fered by Crystal Semiconductor.

Steve Jobs and the NeXT Big
Thing is a new book by Randall
Stross published by Atheneum.
While it is somewhat harsh, the
book explains what happens when
far too much money and far too
much ego are thrown at a non-solu-

Switch #4 Switch #3 Switch #2
ABCD ABCD ABCD
+5v
Bus Select:
lowforA-C&B-D © ? I—
high for A-D & B-C € D 6 OO 0 0006
+5V D4 B4 A C4 D3 B3 A3 C3 D2 B2 BX
PI5C3383

oBE CO A0 B0
Bus Enable: D.0.60. 0

high floats outputs
low activates outputs

gy

ABCD
Switch #0

D0 C1 Al Bl DI C2 A2 GND
56 ) 7 n( 8 (9 (10 m(11 (1

ABCD
Switch #1

FIG. 4—THE PIONEER PI5C3383 BUS SWITCH holds five double-poie, double-throw
bidirectional switches. This one is ideal for SCSI switching.

tion to a non-problem.

You can now make custom
printed circuit boards in minutes for
pennies. Frank Miller of DynaArt
Designs has just expanded his line
of direct-toner printed circuit prod-
ucts. He now offers special toner

cartridges, his new hot lamination
transfer system, and a new gentle
wave etcher. More on these if | get a
chance to test them out.

Sensym offers free samples of its
SDX pressure transducers to
qualified potential quantity buyers.
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I Your Ticket To

'SUCCESS!

Over 28,000 technicians have gained admit-
I tance worldwide as certified professionals. I
| Let your ticket start opening doors for you. I

ISCET offers Journeyman certification in I
Consumer Electronics, Industrial, Medical,
ICommumcatvons Radar, Computer andl
Video. For more information, contact thel
International Society of Cemﬂed Electro-
I nics Technicians, 2708 West Berry Street.
| Fort Worth, TX 76109; (817) 921-9101. I

| Name
l Address
I City
| State Zip

l Send material about ISCET and
I becoming certified.

Send one ‘’Study Guide for the
I Associate Level CET Test.”” En-
closed is $10 (inc. postage).
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CABLE TV

DESCRAMBLERS

Best Prices in the U.S.A.!
Guaranteed to Work!

QUANTITY DiSEUNTS

JERROLD PANASONIC
SCIENTIFIC ATLANTA PIONEER

The Newest & the Latest

DMTB-A - all Jerrold Impulse &
Starcom series
SA3-DFA - all Scientific Atlantas
including B536, B536+,
8580, Drop-field
- all Ploneer systems

PN-3A
ALSD

FTB3, SA3, TZPC145G

FAST SHIPMENTS
30 DAY MONEY BACK GUARANTEE
FREE CATALOG & INFORMATION

1-800-772- 6244

M-F.9-6 EST

U.S. Cable TV, Inc. Dept : KE
4100 N. Paverine Ad EI:! F=1 Pomipana Beach FL 3307
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. From the Lab
o loyour
Living Room!

Does your VR have a“Head Cold?

Probably not! However, through constant playing and using of degrading dry
or wet cleaners, the output of your video tapes has slowly diminished to an
unacceptable ievel and the VCR plays as if it has a head cold! The culprit is
most likely clogged and dirty video and/or audio heads.

The 3M Black Watch™ Head Cleaner Videocassette uses a patented mag-
netic tape-based cleaning formation to remove head clogging debris. No for-
eign substances such as cloth, plastics or messy liquids and no harsh abra-
sive materials are present. The cleaner’s usable life is 400 cleanings or more!

It's easy to use. Place the 3M Black Watch™ Head Cleaner Videocassette
in the VCR and press the Play button. A pre-recorded message appears clear-
ly on your screen and an audible tone is heard, telling you that the cleaning
process is now completed. No guess work, you never over clean!

3M Black Watch™ Head Cleaner Videocassette vVisS......... $19.95

Once your VCR's head cold is cured, and the unit plays like new, consider
using the finest videocassette you can buy—the 3M Black Watch™ T120 Hi
Pro VHS 4410 Videocassette. The 4410 is the highest performing video-
cassette available today for use with all standard format VHS recording hard-
ware!

Here’s what you hear and see....A sharp, clear picture—brightest colors—
freedom from streaks, flashes and snow—outstanding high-fidelity audio re-
production—optimum camcorder performance—maintains recording integri-
ty. 3M Black Watch™ video tape is 100% laser inspected to guarantee surface
smoothness and drop-out free performance.

3M Black Watch™ T120 Hi Pro VHS 4410 Videocassette [VHS......... $8.00

CLAGGK INC. — 3M VHS Special Offer
P.O. Box 4099, Farmingdale, New York 11735

Yes, | like your offer and here is my order for 3M Black Watch™ products!
____3MBlack Watch™ Head Cleaner Videocassette ($19.95each) __ §
___3M Black Watch™ T120 Hi Pro VHS 4410 Videocassette ($8.00each) $
Shipping and handling per order $ 4.00
Total Amount in U.S. Funds only $
New York State residents add local sales tax. Canadians add $6.00 per order. No for-
eign orders. Do not send cash.
Bilmy [ visaA [0 MasterCard

Card No.

Expire Date __ /__ /

Signature

Name (Please print)

Address
City State ZIP
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Pressure ranges go down to 0-1
psi. Its 0—5 psi model looks real
useful for measuring water levels to
twelve feet.

Free Fybrglass brush samples
are available from the Eraser Com-
pany. They are ideal for cleaning PC
boards before soldering.

The Grapevine Group offers hard
to find Commodore and Amiga
parts.

A new low-cost scoring system
that is ideal for making your own
boxes, cardstock models, and book
covers is offered by Martin Car
bone.

Check the QOil is a newsletter for
all collectors of antique gas pumps.
The Human Powered Vehicle Asso-
ciation publishes both a Human
Power technical journal and a HPV
News newsletter. The letter covers
the surprisingly sophisticated engi-
neering of bicycles, recumbants,
boats, kinetic art, aircraft and even
submarines. No spacecraft yet.

Electro- and Magnetobiology is a
pricey journal from the International
Society for Bioelectricity. This one
is published by Marcel Dekker.

Skin electrodes for brainwave
and EKG research are available from
In Vivo Metric. Competing ads are
in Medical Equipment Designer.

| also have a brand new catalog
with a much larger insider secrets
section. You can write, call, or E-
mail me at (syNErGeTiCS) on GEnie or
SYNERGETICS@GENIE.GEIS.COM on the
Internet for your free copy. Or down-
load it directly as syncam.ps from
GEnie PSRT.

Speaking of GEnie, | have newly
posted several cute PostScript
hacks there. No. 843 on custom
fiters, No. 861 on sneaky server
modifications, and No. 868 on my
new picojustification scheme. Q

NEED HELP?

Phone or write your Hardware
Hacker questions to:

Don Lancaster
Synergetics

Box 809-EN
Thatcher, AZ 85552

(602) 428-4073

For fast PSRT access, modem
(800) 638-8369, then an HHH.
Then XTX99005,SCRIPT.
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GET THE LATEST ADVANCES IN ELECTRONICS

SUBSCRIBE TO—

Electromcs

&—m

®

ENJOY THE WORLD OF ELECTRONICS EACH MONTH!

Subscribe to the best informed electronics maga-
zine—the one that brings you the Iatest high-tech
construction projects, feature articles on new tech-
nology, practical troubleshooting techniques, circuit
design fundamentals, and much more.

gi
and build this low-cost
PLD PROGRAMMER

Electronics Now looks to the future and shows you
what new video, audio and computer products are on
the horizon. You'll find helpful, monthly departments
such as Video News, Equipment Reports, Hardware
Hacker, Audio Update, Drawing Board, Computer
Connections, New Products, and more. All designed to
give you ms’rruc’non fips, and fun.

Electronics Now gives you
exciting articles like:

® Buyer’s Guide to Digital
Oscilloscopes

® Build A Scanner Converter

@ Single-Chip Voice Recorder

& Build A MIDI Interface for your PC

® Troubleshoot Microprocessor
Circuits

® Build A High-Power Amplifier for
your Car T

e Add Music On Hold to your Phone e

® All About Binaural Recording et

® VGA-to-NTSC Converter

e MOITS.
Sl

FOR FAST SERVICE CALL OUR TOLL-FREE NUMBER!

1-800-999-7139
DON'T DELAY — SUBSCRIBE TODAY!

If you prefer, just fill out the order card in this magazine and mail it in foday.

7RE41
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nyone who writes a column
is faced with an ongoing
temptation. As the informa-

tion pours in, the urge to pontificate
and prognosticate becomes almost
uncontrollable. The illusion of spe-
cial insight that afflicts pundits such
as myself results in a plethora of
magazine articles and books all pre-
dicting tomorrow’s events. There's
even a term for such modern-day
Nostradamuses—they're called Fu-
turists.

I usually confine myself to fore-
casts of the success or failure of
new types of products, and my bat-
ting average over the years has
been pretty good. For example, a
1970 preview of the Dolby-B cas-
sette noise-reduction system
provoked me to predict that it
could/would make the difference in
the future of cassettes as a music
medium. (It happened, but | didn’t
understand at the time how little the
major manufacturers of pre-
recorded tape cared about record-
ing quality. The adoption of Dolby-B
as a recording standard did cut the
noise in home taping, but it didn't do
much for commercial recording.
That's another story, however)

[ could list my predictive hits and
misses on product viability over the
years, but I've done that elsewhere.
What I'd like to look at is the broader
question of technology trends. In
1977, in celebration of the one-hun-
dredth anniversary of Edison’s in-
vention of recording, | wrote my first
(and only) science fiction story to be
published in a magazine. It was an
imaginary look backwards from the
year 2077 chronicling the evolution
of recording from 1977 on.

Technology chronology

Rereading my piece 17 years
later, I'm struck not by my calls and
miscalls, but by the items that |
thought were pure fantasy but that
nevertheless came to pass. For ex-
ample:

AUDIO UPDATE

Crystal Balling the Future
| LARRYKLEIN |

The turn of the century saw LSI
chips with million-bit memories—
and the eruption of two controver
sies, one major and one minor. The
major controversy would have been
familiar to our ancestors who were
involved in the cable-versus-broad-
cast TV hassles during the 1970’s
and later. The big question in the
year 2000 was the advantage of
“time-sharing’ compared with “res-
ident” computers for program stor-
age.

Since the 1950's, the need for
fast output and large memory-stor-
age capacity has driven designers
into ever more sophisticated de-
vices, most of them derived from
fundamental research in solid-state
physics. The late 1970’s, a period of
rapid advances, saw the primitive
beginnings of numerous different
technologies, including the charge-
transfer device (CTD), the surface
acoustic-wave device (SAW), and
the charge-coupled device (CCD),
each of which had special attributes
and ultimately was pressed into the
service of sound-reproduction pro-
cessing and memory. The develop-
ment of the technique of molecular
beam epitaxy (which enabled chips
to be fabricated by building up
layers of molecules with molecular
beams) eventually led to supercon-
ductor (rather than semiconductor)
LSI's and moleculartag memory
(MTM) devices. Super-fast and with
a fantastically large storage capaci-
ty, the MTM chips functioned as the
heart of the pocket-size ROM car-
tridge (or “cart,” as it was known)
that contained the equivalent of
hundreds of primitive LP discs.

The read-only memory of the
MTM carts could provide only mu-
sic that had been ""hard-pro-
grammed" into them. That was fine
for the classical-music buff, since it
was possible to buy the complete
works of, say, Bach, Beethoven,
and Carter in a variety of perfor
mances all in one MTM cart and still
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have molecules left over for the
complete works of Stravinsky,
Copland, Smythe, and Kuzo. How-
ever, anyone concerned with keep-
ing his music library up to date with
the latest Ramarock releases or
Martian crystal-tone productions
obviously needed a programmable
memory. But how would the new
program get to the resident and in
what format?

By this time, every home naturally
had a direct cable to a master time-
sharing computer whose memory
banks were constantly being up-
dated with the latest compositions
and performances. That was just
one of its minor facilities, of course,
but music listeners who subscribed
to the service needed only request
a desired selection and it would be
fed to and stored in their RAM mem-
ory units. Those audiophiles who
derived no ego gratification from
owning an enormous library of MTM
carts could simply use the main
computer feed directly and avoid
the redundancy of storing program
material at home. Everyone was
wired anyway, directly or indirectly,
to the National Computer by ultra-
wide-bandwidth light-guide cable.
The cable normally handled multi-
channel audio-video transmissions
in addition to personal communica-
tion, bill paying, voting, etc.—and,
of course, the Transfax printout that
you are now reading.

[ didn’t anticipate CD-ROM’s, but
my description of the ROM car-
tridge was pretty close.

After the article appeared, two
phone calls came into my office.
One was from a woman who identi-
fied herself as being from a govern-
ment agency whose name | didn’t
recognize. She wanted further infor-
mation on the moleculartag memo-
ry devices. | told her that there was
no further information since | made
them up. Yes, she said, but what
were they based on? My imagina-
tion, | replied. Yes, but what ..., etc.,
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RAIN FOREST RESCUE;
To Herp Save HALF OF
THE PLANTS AND
ANIMALS ON EARTH

In the rain forest, the sounds of fires
and bulldozers are replacing the sounds
of nature.

Reeent studies show that the destruction
of the rain forests wipes out 17,000 plant
and animal species each year. That's
about 48 extinctions per day, two per
hour. These are plants and animals that
will simply cease to exist, gone forever
from the planet. And the toll mounts
every day

Join The National Arbor Day Founda
tion and support Rain Forest Rescue to
help put a stop to the destruction. When
you join, the Foundation will preserve
threatened rain forest in your name.

An area of rain forest the size of 10 city
blocks is burned every minute. Help
stop the destruction. Before the sounds
of nature are replaced by the sounds of
silence
To contribute to
Rain Forest Rescue, call

1-800-222-5312

The National
? Arbor Day Foundation

etc. At the point our conversation
terminated, I'm sure she felt | was
holding something back, but | heard
nothing more from her.

The second phone call was from a
senior editor at Science News, an
authoritative science newsletter. He
also wanted my reference sources
for the MTM devices. When | told
him that | had invented them myself,
he expressed surprise. Since they
were introduced in my article as the
end result of a series of existing
semiconductor developments,
what was the source of that infor-
mation? Science News, | replied—
thus closing the circle and our con-
versation.

About a year ago, | read some-
where about the experimental use
of single molecules as digital
switches. And my local fiber-optic
cable system (TCI) now has avail-
able a programmable digital music
setup. I'll let you know how well it
works if | can persuade them to give
me a trial run. It seems that things
are moving faster than | thought!

If you would like a photocopy of
my original article, send a stamped,
self-addressed No. 10 business en-
velope to me at Electronics
Now, 500-B Bi-County Blvd.,
Farmingdale, NY 11735. Q0

EQUIPMENT REPORTS

continued from page 16

useful.

The SVR-2000 can also convert
an oscilloscope into a waveform
monitor. Its display shows wave-
forms as a voltage vs. time graph.
The graticule can be read out in IRE
units (along its left edge) and in per-
cent modulation (along its right
edge).

In its IRE filter mode, most of the
color subcarrier is stripped out of
the video signal so that the lumi-
nance (brightness) signal can be
viewed alone (and therefore more
accurately). A chroma filter is also
provided so that the chrominance
signal can be viewed alone.

The purchase of an SVR-2000 is
an ideal way for a technician who
doesn't specialize in the repair and
testing of video circuits to acquire
specialized video-testing equip-
ment. Its $699 price should be es-
pecially attractive to anyone who
has recently priced specialized
stand-alone instruments. Q

VIDEO NEWS

continued from page 8

® Movie sound for TV. The
same digital sound system that is
advertised as "'DSD" (for Dolby
Stereo Digital) in major movie pal-
aces has been chosen as the sound
channel for the Grand Alliance all-
industry HDTV system, under the
name AC-3.

Dolby Laboratories and Pioneer
are currently working to make AC-3
the audio standard for laser discs.
Those plans must be ratified by the
Laser Disc Association. The sys-
tem would supplement existing
soundtracks on laser discs to main-
tain compatibility. The Dolby Digital
AC-3 system spreads five audio
channels around the room and adds
an extra channel for subwoofer en-
hancement. AC-3 encoding
squeezes the audio data into a
bitstream running at the rate of 384
kilobits per second (kbps). (4}
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PLD PROGRAMMER

continued from page 44

tion file and DIP-switch settings
match—if they do, check the in-
terface board for errors.

Programmer board set up

Double check the program-
mer board for shorts and other
errors. Connect the 50-conduc-
tor ribbon cable connector to
the programmer board and turn
on the PC. If the PC does not
boot up properly, the power sup-
ply is probably short circuited;
shut off the PC and correct the
problem. If the PC operates sat-
isfactorily, run program
RGBSETUP. Run through each
of the tests in the setup menu
(see Fig. 8).

The F1 key lets you the adjust
the programming voltages. If
the voltages are not present,
check the section of the board
with IC1, IC2, and Q1 to Q6. F2
and F3 let you check the + 5-volt
power to the ZIF test socket. The
voltage at each of the power pins
should be 4.75 volts or greater. If
the power to the ZIF socket is
unsatisfactory, check the power
to the board, control signals
vcezz and veez4, and the re-
spective transistors. Pull-up re-
sistors R10 and R11 and the
ability to read data from the ZIF
socket pins 14 and 15 are check-
ed by F4. The functioning of
each active pin on the ZIF sock-
et can be checked by F5. Each
active pin should toggle be-
tween a high level of 3.5 volts or
more and a low level of 0.5 volt
or less, relative to ground. If all
tests are passed, the program-
mer is ready to be used.

Using the programmer

Start the program RGBPLD;
the main menu is shown in Fig.
9. Selection F1 selects the device
type to be programmed, either a
16VBA/B or 20V8A/B. Before
placing a PLD in the ZIF socket,
select the correct device type
with F1. (Caution: incorrect de-
vice selection could destroy the
PLD.) Selection F2 allows you to
read a JEDEC file, the standard
file format for transferring pro-
gramming information. It con-
tains all the programming

information for the chip. Selec-
tion F3 performs a program and
verify operation on the device in
the ZIF socket. Selection F4 ver-
ifies operation. Selection F5
locks the security cell of the
PLD. When the security cell is
locked, the programming infor-
mation in the PLD can’t be read
back. Selection F6 loads the de-
vice data into the memory that
is used to make copies of the
PLD. Selection F7 will write the
JEDEC format file for the data
loaded in memory. Key F10 to
exit the program. The user elec-
tronic signature (UES) for both
the main and verify buffer is al-
ways displayed at the top of the
menu in ASCII format. During
the program, verify, or load-de-
vice functions, LED illumina-
tion indicates that the ZIF test
socket is active.

Programming process

Normal programming opera-
tions can be performed in one of
two ways. First, always select
the proper device type with
menu option F1. If you are pro-
gramming from a file, select op-
tion F2 to read a JEDEC file.
When prompted, enter the ap-
propriate file name.

For example, PLD1.JED is the
JEDEC file for the GAL in the
programmer. After the file is
read, insert the GAL into the
proper position in the ZIF sock-
et and clamp the socket closed.
To program the GAL, select F3.

The activity LED lights for a
few seconds during the pro-
gramming cycle, then ex-
tinguishes for about a second,
and then lights again for a few
seconds during the verify cycle.
When the LED goes off for the
second time, you can remove

" the GAL from the ZIF socket.

To make copies of a pro-
grammed GAL, select the device
type, insert the GAL to be copied
into the ZIF socket, select op-
tion F6 to copy the programmed
GAL into memory, replace the
programmed GAL with the GAL
to be programmed, and select
option F3.

National Semiconductor
Corp. offers a free Logic Com-
piler called OPAL Jr. Send for a
copy and you can start to design
your programmable logic. Q

PROGRAMMABLE LOGIC
DEVICES

continued from page 38

counter used before). This
counter provides several refer-
ence frequencies at the outputs;
@1 is half of go. g2 is half of g1,
etc. With a 40-MHz crystal os-
cillator connected to pin 1, go
provides a 20-MHz clock, g1 a
10-MHz clock, g2 a 5-MHz clock,
@3 a 2.5-MHz clock, and g4 a
1.25-MHz clock. The outputs
syscLko and syscLK1 have iden-
tical equations, so they are to-
gether referred to as syscLk.

The syscLK outputs are com-
binatorial; they allow the sys-
tem clock to be selected from go.
Q1. 2. 3. 94, or the inputs SeLF
or exT. The inputs so, s1, and s2
select which clock is output to
syscLK. From the equations it
can be seen that if so. s1, and s2
are all O, then syscLK is the
same as the input seLr. If so. s1,
and s2 are all 1, then the last
product term will apply and
syscLK will follow go. The final
output defined in the equations
is wrpat, which is just a simple
two-input or function. The
equivalent circuit to this GAL is
shown in the schematic in Fig.
5; notice the savings in chip
count and cost that is typical of
circuits implemented with pro-
grammable logic.

The equation file is compiled
with the command line:
E@QN2JED -N CLOCK

EQN2JED is the Opal Jr. pro-
gram that produces the JEDEC
file. It will check the
CLOCK.EQN file for errors, and
if it's error-free, it will produce
the JEDEC file CLOCK.JED.
The “-N” in the command line
tells the program to produce a
new log file rather than append-
ing one to the existing log file.
The log file produced is
CLOCK.LOG. The log file con-
tains a lot of interesting infor-
mation about the programmed
device, the use of each device
pin, the product term usage,
and the device pinout.
CLOCK.LOG is shown in Fig. 6.

The CLOCK.JED file can be
used by the programmer to con-
figure the chip. The JEDEC file
is shown in Fig. 7. Q
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DRAWING BOARD

A closer look at our automotive power supply.

long time and occasionally | for-

get that there really are people
out there who read it. In the last
month or so I've been reminded
about this because of the response
to my request for information about
the error codes generated by car
computers. | now have a bunch of
information about this subject, and |
realize that there's no way | can fit it
all into a column—there's just not
enough room.

I'm going to wait another month
or so for other mail to come in, put it
all together in a coherent form, and
then either present it in the maga-
zine or post it on the bulletin
board—actually I'll probably do
both. I'd like to extend a particular
thank you as well as a tip of the hat
(who remembers where that came
from?), to K. Caldwell and Tim
Granger for the massive amount of
paperwork they sent me.

At the moment | have complete
information for 1980-1987 Ford,
Chrysler, and GM cars, as well as
the code list for 1990 Chrysler
Plymouths (I suspect that it's good
for all the 1990 Chrysler products).
If you have data for other years or
cars, I'd like to hear from you.

it's a good thing I'm not a vege-
tarian because | also have to eat a

l ‘ve been writing this column for a

the application. | have to admit that
the material that appeared a few
months ago was lifted from circuitry
! designed for something else. Be-
fore | take this any further, a lot of
you pointed out the mistake to me
(some more kindly than others), but
I'd like to extend particular thanks to
Michael Crawford for suggesting
some alternative schemes as well
as hitting me on the head, and Rene
Putinier for an interesting letter, a
terrific application note, and several
ideas that | should have thought of
all by myself.

So let’s take another look at
power-supply protection.

There are several electrical night-
mares that can show up in a car's
electrical system, and each one has
to be handled separately.

1. Low-voltage spikes—With an am-
plitude less than the 13.5-volt oper-
ating voltage, these spikes usually
show up when you turn on or off

BOB GROSSBLATT

-

some of the standard electrical de-
vices in your car such as the fan,
lights, or horn.

2. High-voltage spikes—these tran-
sients can be either positive or
negative and often are as high as
500 volts! Needless to say, the high-
er the voltage, the shorter the dura-
tion, but even a few microseconds
of a 400-volt blast can do an ex-
traordinary amount of damage.
These spikes are generated by arc-
ing at the battery, jump starting the
car, turning the car ignition off, and
corrosion at the field connections
on the alternator.

3. RF interference—this usually is
not a big problem because the out-
put of CB radios and cellular phones
is pretty weak, and its effect can
generally can be eliminated by put-
ting your circuitry in a well-grounded
metal box.

4. Human error—people some-
times put new batteries in back-
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bit of crow since | made a major %tch 22 fégf;fg“"

mistake with regard to power-sup- (SEE 7))

ply isolation. | don't know what was INK 0O 2 —

going through my mind when { wrote 78/2

that column, but it's completely c5j,: 4 //VGA/DOU 2 +4/§£%;z0

wrong. Not only was the math incor 000uF 31 ¢z cg

rect (13.5/.5=27, not 270), but the S0 TM 7 .o/,«:T 7o0urF

basic concepts that | used to explain & et 1 7 hesasin o

the protection of the‘ power supply /oooc,af,?-‘ 1E£.5(ﬂ4‘,4/m;€5

were really more suited to an en- ALTERNATOR Sov 3% 1 SEE TEXT UL

vironment that is less hostile than VOLTAGE O—— Wy OALTERNVATOR

the one found under the hood of  #&& 7877 2500 VOLTASE

your car. = 0SS S
While power-supply isolation is al- %ii'jﬂ s G,’f’(gma

FIG. 1—A WELL REGULATED and protected power supply is necessary for semicon-
ductor-based circuits.

ways a good idea in general, the
particulars of it have to be tailored to
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wards (tell me why there's no
standard polarized connector for
car batteries). They also like to
check whether or not jumper cables
are well connected to a battery by
briefly touching the ends of the ca-
bles together to get a spark. Last
but not least, tow trucks frequently
put two 12-volt batteries in series to
get 24 volts and then use that to
jumprstart your car. Their attitude is,
as Rene noted, "If 12 volts is good,
then 24 volts must be twice as
goodt”

A simple way to guard against
low-voltage spikes is with a basic
RC fiiter arrangement but, as was
pointed out by all of you who wrote
me letters, this scheme limits the
amount of current and is good only
for low-power circuits. This is all well
and good for CMOS-based control
and measurement designs, but as
soon as you start adding relays,
LEDs! and other things, you're go-
ing to_be in fuse-popping country.

Oné of the basic rules inlife is that
there’s no such thing as having too
muchlpower available. You might
start the circuit off needing only a
few milliamperes, but you can bet
your new pair of white tennis shoes
that overall current requirements
are going to increase later on.

After some thought on the sub-
ject, it strikes me that before you
design the supply, recognize that
not all components require the
same kind of power. Semiconduc-
tor-based circuits need all the pro-
tection they can get from the
incredible amount of electronic
noise that's present in a car, but
relays,' solenoids, and LEDs really
need protection only from spikes
and other gross anomalies.

A well regulated and protected
power éupply is shown in Fig. 1. Be-
cause | was somewhat cavalier with
myself, last time around, I'll take
each component in turn and see ex-
actly what it does.

Since the voltage supplied by this
part of the supply is going to be so
well isolated from the fluctuations in
the car, it should be used for the
circuitry that's most sensitive and,
as you undoubtedly know, it is the
CMOS section. Given that, you can
safely dssume that having an out-
side limit of 100 milliamperes is go-
ing to be fine. Remember that a

second supply can always be added
if necessary.

The resistor calculation, which |
screwed up last time, is going to be
the car voltage (13.5) less the volt-
age drop across the regulator
(about 2.5 volts) divided by the max-
imum amount of current you want.
Doing the arithmetic (using a cal-
culator this time), you get an answer
of (13.5 - 2.5)/100mA, or about 110
ohms. If you try to draw more than
100 milliamperes from the regulated
supply, the voltage across the reg-
ulator is going to drop, and thus the
5-volt supply is going to drop out of
regulation.

The people who wrote in with
comments about the 12-volt supply
were correct in that the use of an
isolation resistor with the regulator
wouldn’t leave enough voltage for
the regulator to operate. Although
the 7812 spec sheet calls for an
input voltage that's 2.5 to 3 volts
higher than 12 volts, I've used them
successfully with as little as a 1.5-
volt difference. Because | assume
that the car will be running at 13.5
volts, the 1.5-volt difference should
be fine.

That is cutting it a bit close
though, so you might think about
changing the regulator from a 7812
to a 7809; this 9-volt part will oper-
ate perfectly in a car. Moreover, the
only reason you would need a super-
protected 12-volt supply would be
for powering specialized semicon-
ductor devices such as sensors, ref-
erence voltages, and other low-
power devices.

Because there's only a 1.5-volt
difference between the absolute
minimum voltage required by the
7812 and the car's voltage, an isola-
tion resistor can't be used. You will,
however, still protect the regulator
against spikes and polarity reversal.
If you need isolation on the 12-volt
line, you can use (as Rene pointed
out) other regulators that have a
lower dropout voltage such as the
LM2931 that needs only 0.6 volts to
operate.

Protection against power reversal
can be accomplished by adding the
diode (D2) as shown in Fig. 1. That
adds a 0.6-volt drop to each input
leg of the supply, but the advan-
tages outweigh the consequences.
There's enough headroom on the 5-
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volt leg to handle the diode’s voltage
drop, but using it on the 12-volt leg
means you'll definitely have to use a
low-dropout regulator or a part like
the 7809. Again, it depends on what
you plan to power with the higher
voltage.

If you definitely need a 12-volt
supply and insist on having it both
isolated and regulated, it's always
possible to build a DC-to-DC con-
verter to raise the regulator’s input
voltage. The down side of this is that
these schemes won't produce
much in the way of usable current
and can often generate some really
dirty DC so you'll have to do some
work if you want to increase the
current output at 12 volts.

Overvoltage protection for the in-
puts is assured by the RC combina-
tion on the 5-volt leg, but it's really
nonexistent on the 12-volt supply.
The capacitor can soak up spikes,
but a series of repetitive high-volt-
age spikes or an overvoltage con-
dition that lasts longer than the RC
time can still destroy the regulator
as well as the rest of the supply. You
can guard against this with a Zener
diode (D2) as shown since it will
start conducting if the voltage at the
regulator input ever exceeds the
Zener's breakdown voitage.

The value of the Zener diode de-
pends what you want to protect, but
a 15-volt Zener is usually a good
choice. Just about the only time |
would expect a protracted period of
high voltage would be if 24 volts
were used to jump start your car.
Since that voltage would make the
Zener conduct and shunt all power
from the regulator, anything
powered by the supply wouldn't be
operating during the jump start. If
you think about it, that's really not
such a bad idea.

There are other schemes you can
use to protect the power supply, but
you're the one who has to decide if
they're really needed. The use of a
small coil on the main input leg will
keep the current down for a short
time, but the price paid for having it
in the circuit is that you'll need a
much larger capacitor to absorb the
pulse generated by the coil. As |
said, you have to figure out what's
needed for your applications. Stan-
dard instruments, such as a ta-
chometer, will probably be happy to
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be fed power by the circuit shown in
Fig. 1. :

The last consideration when de-
signing the power supply is to re-
member that not all cars are the
same. My old Jaguar is the greatest
car ever made, but it's the electrical
equivalent of the world’s cheapest
hair dryer. The ignition system reg-
ularly emits two spikes for each plug
firing. The first is at least 20 volts
and the second is about 5 volts. This
is due to the design of the ignition
system, and there's no easy way to
fix it.

More modern cars are a lot quiet-
er. Just as an aside, you wouldn't
believe the extent of the work | had
to do to keep alternator noise out of
the radio!

When we get together next time
we'll do some fun stuff and continue
working on the tachometer. Again |
apologize for the mistakes | made
but | have to tell you... crow isn't half
bad if you bake it in a slow oven at
350 degrees. 0

WHAT'S NEWS

continued from page 6

patents in 1993, giving it the distinc-
tion of being the first American com-
pany to lead the worid in the number
of U.S. patents granted since 1985.

According to Marshall Phelps, an
IBM vice president, most of the pat-
ents related to information process-
ing. However, he noted that among
the patents granted that were not
related to software were those for a
high-repetition laser, an environ-
mentally safe solvent, and a folding
computer keyboard. IBM was
granted 27% more patents in 1993
than it was granted in 1992, when it
ranked No. 7 on the list of U.S.
patent recipients.

Japanese companies still heid
seven out of the ten top positions in
patents granted—just as they did in
1992. Toshiba and Canon were in
second and third places, respec-
tively, behind IBM. Eastman Kodak,
the camera and film company,
showed up in fourth place with 1008
patents.

Multimedia patent granted

Compton’s New Media, Car-
Isbad, CA, was granted United
States Patent Number 5,241,671
for a muitimedia database search
system that uses a database con-
sisting of text, picture, audio and
animated data. The issuance of the
patent is expected to have far-
reaching implications for the fast-
growing multimedia industry.

Compton’s NewMedia applied
for the patent just after the 1989
release of “Compton's MultiMedia
Encyclopedia,” the first electronic
encyclopedia to integrate pictures,
sound, motion, and multiple entry
paths. Unlike other CD-ROM-
based products of that time, Comp-
ton’s product provided the ability to
explore databases of text or graph-
ics that can be interrelated yet
searched independently of each
other. The concept is not limited to
CD-ROM's on personal computers;
other muitimedia platforms include
the Macintosh, Philips’ CD-l, and
Tandy's VIS.

Comptons is seeking licensees
for its multimedia technology. The
licensing program will provide sev-
eral options for developers. They
could enter a strategic joint venture
relationship with Compton’s New-
Media, enter into a distribution ar-
rangement with the Affiliated Label
Program, develop a product using
Compton’s SmarTrieve technology.
or pay royalties.

A new bachelors degree in
electronics.

The Cleveland Institute of Elec-
tronics (CIE), a correspondance
school, has opened World College
in Virginia Beach, VA, to offer a
Bachelor's Degree in Electronics
Engineering Technology (BEET).

The new college has been author-
ized by the Virginia Council of High-
er Education to enroll students in
the BEET program, and the college
is seeking approval from the Council
to confer the BEET degree.

World College is accredited by
the Accrediting Commission of the
National Home Study Council, a
non-profit, voluntary association of
accredited home-study schools.

For information concerning World
College and the BEET program, call
800-243-6446. 0
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Popular Electronics
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Popular Electronics

Popular Electronics back issues are available although quantities of some
issues are nearly exhausted. Here’s an opportunity to complete your collection,
or obtain a selected back issue you cannot find elsewhere. This offer is valid
only when using the coupon on this page or a photo copy.

L]
r—=— Special Back Issue Offer! —-—
Please circle the issue(s) ordered!
Jan.  Feb. Mar. Apr. May June July Aug. Sep. Oct. Nov. Dec.
1987 1 2 3 4 = " - 5 | 1 12
e
:ceyes not availab
1988 1 4987-1988 backissu e 23 24

1989 25 26 27 28 29 30 31 32 33 34 35 36
1990 37 38 39 40 41 42 43 44 45 46 47 48
199 — 49 — 50 51 52 53 54 55 56 57 58
1992 59 60 61 62 63 64 65 66 67 68 69 70

1993 72 73

Note: Issues prior to November 1988 are “Hands-on Electronics”—the predecessor of Popular Electronics.

How to determine cost!

Price per copy

Quantity United States Canada Foreign
1-5 $6.50 US $6.50 US *
6-11 5.50 5.75 $8.00 US
12-23 5.00 5.25 7.50
24 and more 4.50 4.75 7.00

Prices include handling and shipping. Prices subject to change. All orders payable in U.S.A. funds only, via in-
ternational money order, check drawn on a U.S.A. bank, or acceptable credit card (Visa, MasterCard) in U.S.A.
funds. Allow 6-8 weeks delivery. Foreign orders may take longer. *Minimum foreign order—®6 issues.

[ Visa [] MasterCard
[Note: Credit Card minimum order is $15.00.]
Credit Card Number

Signature

[] USA Bank Check (JUS or Int. Money Order

Exp. Date /

Name. .
Address_
City - State 2IP __

I Send Orders To: CLAGGK, Inc., P.0. Box 4099, Farmingdale, NY 11735. Sorry, no telephone orders.

D D I D D G G G GED GEE BN G . RS G BN I I BN D D D S B S e s

U P SRy /N S

e e g g r——

wWWW americanradiohistorv com


www.americanradiohistory.com

Electronics Now, May 1994

o
o

COMPUTER CONNECTIONS

|
v

|
&
l
i

General Magic has something up its sleeve.

ou might wish for an easy
way to find the things you
need: electronic compo-

nents, stock prices, entertainment
software, travel information, high-
tech goods and services, antique
car parts, or technical and business
information. You might also wish for
an easy way and stay in touch with
people such as your political repre-
sentatives, medical experts, legal
experts, and technical experts. Or
perhaps you want an easy way to
advertise your own goods and ser-
vices, making sure that the right
people receive your message. You
might be addicted to exploring on-
line services such as CompuServe,
America Online, Prodigy, the Inter-
net, and legions of electronic bul-
letin-board systems. Or you might
even have a strategic interest in
where the information revolution is
leading us, and how we're going to
get there.

If any of those statements apply
to you, you're going to be interested
in a group of technologies de-
veloped by a company called Gener-
al Magic.

General Magic is a spin-off of Ap-
ple Computer; two key technical
managers were members of the
original Macintosh design team,
and another was involved in de-
velopment of the the X.400 and
X.500 network/E-mail standards
General Magic's boards of directors
and advisors reads like a global
“"Who's Who" of visionaries in
graphics, telecommunications, and
consumer electronics

General Magic has formed an al-
liance of companies, each of which
licensed its technologies and plans
to introduce products based on
them. Neither Microsoft nor IBM is
involved. But Apple, AT&T, Mat-
sushita, Motorola, Philips, and Sony
are. General Magic has also en-
listed a cadre of leading-edge com

puterindustry software developers
including America Online, Intuit,
Mead Data Central (known for its
Lexis and Nexis on-line databases),
Official Airline Guides (OAG), Ora-
cle, PenWare, SkyTel, RadioMail,
Sony Electronic Publishing, and nu-
merous others.

What does it do?

The General Magic technologies
include both hardware and soft-
ware. The hardware is a handheld
communicator, much like Apple’s
Newton MessagePad. The software
enables a communicator, as well as
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a standard PC or Macintosh, to
communicate with ease. The series
of screen shots in Fig. 1 were taken
from a prototype communicator,
and they illustrate the friendly
nature of General Magic’s software
environment.

The environment provides three
“places:” a desktop (a), a hallway
(b), and downtown (¢). By tapping a
given object—e.g., the telephone,
the in-box, or the planner—in one of
those places, a new screen pops
up. For example, you might display a
telephone database/dialer (d), a
notebook (e), or a fax application (9.
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FIG. 1—GENERAL MAGIC’'S MAGIC CAP provides a friendly environment for
performing communications-related tasks. It’s central user-interface metaphors
center around a desktop (a), a hallway (b), and downtown (c). Magic Cap also
includes several mini-apps, including a phone dialer (d), a notebook (e), a fax

appiication (f), and more.
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Rates: Ads are 2V:" x 274". One insertion $995 each. Six insertions $950 each. Twelve
insertions $925 each. Closing date Same as regular rate card. Send order with remittance to
Computer Admant, Electronics Now Magazine, 500-B Bi-County Bivd., Farmingdale, NY
11735. Direct telephone inquiries to Arline Fishman, area code-1-516-293-3000. FAX
1-516-293-3115. Only 100% Compuler ads are accepted for this Admart.

HiWIRE ||

Schematic and PCB Software

Get Started in
Lotus 1-2-3
The Easy

Way |

GET THE MOST §
FROM YOUR
PC’S

HARD DISK

[f you are disorganized and use your hard
disk inefficiently, you need this book to |
help you organize your files, use batch
files, and use backup and security pro-
cedures. To get your copy (BP280) send
$6.95 plus $2.50 for shipping in the U.S.
only to Electronics Technology Today
Inc., P.0. Box 240, Massapequa Park,
NY 11762-0240.

If you are getting started in Lotus 1-2-3 at
any release level, you'll want these
power-packed duo publications designed
for first-time users and those who need
refresher orientation. To get both (BP261
and BP302) send $12.20 plus $2.50 for
shipping in the U.S. only to Electronics
Technology Today Inc., P.0. Box 240,

With support for expanded and extended memory. HIWIRE !l
can hangdle your most demanding schematic and PCB de-
signs. Tne unique HiWIRE 1! editor allows you to.display and
edit schematics and PCBs simultaneously. using the same
commands for each. HIWIRE I is $395 and is guaranteed

mwmwl{ |

Wintek Corporation
1801 South Street
Lafayette, IN 47904

Massapequa Park, NY 11762-0240.

(800) 742-6809 or (317) 448-1903

CiRCLE 181 ON FREE INFORMATION CARD

Built-in applications include a
sketching package, a word pro-
cessor, and a file manager.

Hardware and software

General Magic is not a hardware
manufacturer. Nonetheless, it has
defined a "minimum functionality
specification” (MFS), shown in Ta-
ble 1, that any certified compatible
device must meet. General Magic
partners and consumer-electronics
giants Matsushita, Motorola, Phi-
lips, and Sony are building compati-
ble communicators, which should
be released in the second half of
1994,

The software comprises two
components: Magic Cap and Tele-
script. Magic Cap is an operating
environment and a user interface,
not a complete operating system.
By analogy, it is more like Windows
3.x—without DOS—than OS/2 or
Macintosh System 7. General Mag-
ic states that Magic Cap “provides

Telescript is a behind-the-scenes
technology with no user interface.
Like PostScript, it is a programming
language. PostScript specializes in
representing graphical and font in-
formation in a device-independent
manner. Telescript specializes in
performing communication-ori-
ented tasks in a network-indepen-
dent manner. Like PostScript,
Telescript is interpreted at run time
from strings of ASCII text.

Every PostScript printer or video
windowing system (e.g.. NextStep,
now known as OpenStep) contains
a PostScript interpreter, a software
“engine’’ that reads the ASCI|-
based programming instructions
and makes and erases marks on the
host output device accordingly.
Every PostScript interpreter is dif-
ferent, depending on the nature of
the output device (resolution. color
depth, page rate, etc). But the
PostScript language is always the
same. In most cases, an application

network connections, regardless of
the underlying link technology (e.g..
Ethernet, Token Ring, or
asynchronous modem). Hiding the
gory details of network program-
ming is a brilliant concept. | hope
that General Magic does not try to
keep it locked under veils of proprie-
tary secrecy as Adobe originally did
with PostScript.

In any case. General Magic has
applied these technologies to a sim-
ple yet compelling vision of the next
step in the information revolution:
information “agents’ that travel the
information superhighways search-
ing for the goods. services. and in-
formation that we want. As users
we interact with these agents on
handheld communicators and stan-
dard desktop computers. Of
course, the concept of agents did
not originate with General Magic
What is unique is the way the com-
pany has encapsulated messy net
work transports and protocols so

powerful building blocks that enable can write the same page-descrip-  that they can be dealt with in a con- g
independent software developers tion code—i.e.. the same ceptually clear and unified manner. <
to create new applications and ser PostScript program-—with no What's the relationship between §
vices,” and further describes it as knowledge of the output device.  Magic Cap and Telescript? Just as 1,
“an object-oriented, communica- whether it is a $1000 laser printer.a  every PostScript printer mustruna &
tion-centered platform for develop- $50.000 imagesetting machine, a  PostScript engine to interpret 3
ment.” Magic Cap does not provide video screen. a sign cutter, or  PostScript code. every "place” on a é
handwriting recognition. Magic Cap something altogether different. network must run a Telescript en- 2z
runs on personal communicators; it In like fashion, applications that  gine to interpret Telescript code g
also runs like any other application use Telescript can deliver the same  This means that every Magic Cap

under Windows and System 7. communications code to various  communicator runs a Telescript en- 91
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gine, as must every node to which it
could connect. For example, Amer-
ica Online has committed to running
a Telescript engine. Therefore, any
Magic Cap communicator will be
able to interact with America
Online, as would any PC or Macin-
tosh running Magic Cap.

America Online already has a
user interface—and a pretty good
one at that. What do Magic Cap and
Telescript do that America Online
can't do by itself? From a user’s
viewpoint, General Magic tech-
nology could provide a unified front
end not only to America Online, but
also (conceivably) to CompuServe,
a corporate database, and perhaps
even the Library of Congress.

From a software developer’s
viewpoint, the uniform program-
ming interface provided by Tele-
script can drastically simplify the job
of developing applications. That in
turn allows developers to focus
more on defining and meeting user
requirements, and less on the intri-
cacies of communicating data via
this or that network protocol.

In essence, an agent is a Tele-
script program that is sent to do a
job. Once an agent arrives at a des-
tination, it typically interacts with an-
other agent, perhaps a supervisor
or manager of local resources, or a
tour guide, or an authenticator. How
an agent arrives at a destination is
moot, and that's the beauty of Tele-
script.

Silver lining?

General Magic's literature
focuses heavily on commercial ap-
plications of its technology. Pri-
marily, the company is promoting
the idea of shopping malls—elec-
tronic shopping malls. In this view,
the primary purpose of agents is to
seek out goods, services, and infor-
mation, and to return them to the
requester. By itself, this commercial
focus is neither good nor bad. But if
Telescript technology ends up being
used exclusively for commercial
purposes, it might, at best, achieve
limited appeal.

The reason for its limited appeal is
that there is a lot of information in
the public-domain available from ed-
ucational and research institutions,
primarily through the Internet. Will
these institutions have to pay a sig-
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MINIMUM FUNCTIONALITY
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Magic Cap software

Data/fax modem s
IR communications
PCMCIA card expansion
Microphaone i
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Moterola 68349 CPLU i
480 = 320 » 4 pixael LCD touch
SCreen e
a3 MB of ROM A
1 MB of RAM
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nificant licensing fee to run a Tele-
script server? The U.S. Govern-
ment also has reams of data that is,
by definition, public domain—but
it's expensive or impossible to get.
Can we envision the Library of Con-
gress, the Department of Com-
merce, and the Advanced Research
Projects Agency (ARPA) running
Telescript servers? Who will pay for
them? Could the commercial users,
the ““Magic Cap Home-Shopping
Network,”" subsidize the effort,
much as business telephone use
has long supported private use?

There are other potential diffi-
culties, not the least of which is the
problem of bootstrapping a new in-
dustry into existence. Without pay-
ing users, service providers might
be reluctant to commit dollars to-
ward developing creative new ser
vices. And without compelling new
or at least cost-effective old infor-
mation services, users might be re-
luctant to buy into the technology.

There are technical problems with
the communicators as well. Screen
resolution is limited; color might or
might not be available; and the lack
of a keyboard will surely push many
mobile users toward traditional por
table computers. It is possible to do
everything with them that a Magic
Cap communicator can do, al-
though the user must do more
work. The Magic Cap's HyperCard-
like user interface is certainly com-
pelling at first glance. But its two-
dimensional navigational structure
may prove limiting as users' needs
increase.

The technical difficulties might be
overcome by the time real products
are introduced later this year. But
the larger issues remain.

W . & v amnericanradiohictory com

The concepts behind Telescript
are brilliant. Telescript, or some-
thing like it, is destined to become
for the telecommunications indus-
try what PostScript has become for
the publishing industry: a standard,
something simply taken for granted.
Magic Cap, on the other hand, is
just another operating environment,
although one with some compelling
features.

Happy birthday

This past January 24th marked
the 10th anniversary of the birth of
the Macintosh computer. On that
date in 1984, Apple introduced the
original Macintosh, which was
based on an 8-MHz 68000 with
128K of RAM . |t also introduced the
concept of the graphical user inter
face (GUD to a skeptical business
world. It took six more years and the
release of Windows 3.0 for Apple’s
vision to be vindicated.

Apple’s original marketing con-
cept was severely flawed: It pro-
claimed the Mac as "the computer
for the rest of us.” Yet for most of
that ten-year history Apple priced it
considerably higher than an equiv-
alent IBM-compatible PC. The com-
pany also hid both the hardware and
the software under a proprietary
shroud that only now is it beginning
to lift.

Apple tried to sue both Microsoft
and Hewlett-Packard for copying el-
ements of the Macintosh interface;
over the course of many years and
millions of dollars, the suit was grad-
ually dismantled. Anyone with a
knowledge of the history of the
computer industry knew that most
GUI concepts did not originate with
Apple, but rather with Xerox half a
decade before. Ironically, beta ver-
sions of the upcoming release of
Windows 4 provide an even more
Mac-like interface that is complete
with nested folders, exploding win-
dows, and loss of the distinction be-
tween Windows' Program Manager
and File Manager.

Nonetheless, throughout it all,
Apple has exhibited a sense of per-
sistence and dedication to a vision
that was initially derided, but is now
taken for granted. Don't forget his-
tory. Give credit where it is due. May
Apple's next decade prove as vi-
sionary as its first. Q


www.americanradiohistory.com

BUYER'S MART

FOR SALE

TUBES: "oldest”, "latest”. Parts and schematics.
SASE for lists. STEINMETZ, 7519 Maplewood
Ave. RE, Hammond, IN 46324.

TUBES, new, up to 90% off, SASE, KIRBY, 298
Waest Carmel Drive, Carmel, IN 46032,

DESCRAMBLE cable. Add simple circuit to
Radio Shack RF modulator. Instructions $8.00.
TELCOM, Box 832E4, Brusly, LA 70719.

CABLE Converters, accessories below whole-
sale! Immediate delivery from giant stock! COD
orders only. 1 (800) 995-1749.

DESCRAMBLERS, Cable TV converters, lowest
prices, guaranteed, best quality, all types avail-
able, CNC CONCEPTS INg., Box 49503,
Minneapolis, MN 55449,

RESTRICTED information: surveillance & sche-
matics, locks, cable, hacking, more. Details:
MENTOR, Box 1549-Z, Asbury, NJ 07712,

CLASSIFIED AD ORDER FORM
To run your own classified ad, put one word on each of the lines below and send this form along with your check to:

Electronics Now Classified Ads, 500-B Bi-County Boulevard, Farmingdale, NY 11735

PLEASE INDICATE in which category of classified advertising you wish your ad to appear. For
special headings, there is a surcharge of $25.00.

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale

( ) Education/Instruction ( ) Wanted ( ) Satellite Television

Special Category:_$25.00

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS.
(No refunds or credits for typesetting errors can be made unless you clearly print or type your
copy.) Rates indicated are for standard style classified ads only. See below for additionat
charges for special ads. Minimum: 15 words.

1 2 3 4 5
6 7 8 g T 10
1 12 a3 14, 15 ($46.50)
16 ($49.60)  17($52.70) 18 ($55.80) 19($58.90) 20 ($62.00)
T21($6510) 22 ($68.20) 23 ($71.30) 24 ($74.40) 25 ($77.50)
26 ($80.60) 27($83.70) 28 ($86.80) 29($89.90) 30 ($93.00)
31(896.10) 32 ($99.20) 33 ($102.30) 34 ($105.40) 35 ($108.50)

We accept MasterCard and Visa for payment of orders. If you wish to use your credit card to pay for your ad fill
in the following additional information (Sorry, no telephone orders can be accepted.):

Card Number Expiratigr-m D_até

_/

Signature

Please Print Name

IF YOU USE A BOX NUMBER YOU MUST INCLUDE YOUR PERMANENT ADDRESS AND PHONE
NUMBER FOR OUR FILES. ADS SUBMITTED WITHOUT THIS INFORMATION WILL NOT BE ACCEPTED.

CLASSIFIED COMMERCIAL RATE: (for firms or individuals oﬂerincﬁ; commercial products or services)
$3.10 per word prepaid (no charge for zip code)... MINIMUM 15 WORDS. 5% discount for same ad in 6
issues; 10% discount for same ad in 12 issues within one year; if prepaid (not applicable on credit card
orders). NON-COMMERCIAL RATE: (for individuals who want to buy or seil a personal item) $2.50 per
word, prepaid....no minimum. ONLY FIRST WORD AND NAME set in bold caps at no extra charge.
Additional boid face (not available as all caps) 55¢ per word additional. Entire ad in boldface, $3.70 per
word. TINT SCREEN BEHIND ENTIRE AD: $3.85 per word. TINT SCREEN BEHIND ENTIRE AD PLUS
ALL BOLD FACE AD: $4.50 per word. EXPANDED TYPE AD: $4.70 per word prepaid. Entire ad in
boldface, $5.60 per word. TINT SCREEN BEHIND ENTIRE EXPANDED TYPE AD: $5.90 per word. TINT
SCREEN BEHIND ENTIRE EXPANDED TYPE AD PLUS ALL BOLD FACE AD: $6.80 per word. DISPLAY
ADS: 1" x 2W'—$410.00; 2" x 2%4"—$820.00; 3" x 2¥"—$1230.00. General information: Frequency
rates and prepayment discounts are available. ALL COPY SUBJECT TO PUBLISHERS APPROVAL.
ADVERTISEMENTS USING P.O. BOX ADDRESS WILL NOT BE ACCEPTED UNTIL ADVERTISER
SUPPLIES PUBLISHER WITH PERMANENT ADDRESS AND PHONE NUMBER. Copy to be in our
hands on the 1st of the third month preceding the date of the issue. (i.e., Aug. issue copy must be received by
May 1st). When normal closing date falls on %aturday, Sunday or Holiday, issue closes on preceding working
day. Send for the classified brochure. Circle Number 49 on the Free Information Card.

CABLE TV 50dB NOTCH FILTERS for inter-
ference removal or channel censoring. Filters
are user-adjustable to desired channel # or
frequency. Eight Models available, each for
certain channels: 2 & 3;4t0 6: 7t0 13: 14 to
17,1810 22; 23 t0 29; 30 to 36; 95 t0 99 plus 0
& 1. Just $30 each or 3 for $75, includes
shipping. ONE MONTH MONEY BACK, fast
delivery. Visa, MC, check or M.O. (C.O.D. is
$5 extra) Huge discounts for higher quan-
tities. STAR CIRCUITS, P.O. Box 94917, Las
Vegas, NV 89193. Call 24 hours
1-800-535-7827.

CABLE TV converters. Jerrold, Zenith, Pioneer,
Oak, Scientific Atlanta, and many more. 12 years
experience gives us the advantage. Visa/MC
Amex COD ADVANTAGE ELECTRONICS, INC.,
1 ('300) 952-3916 1125 Riverwood Dr., Burnsville,
MN 55337.

CABLE test-chips as low as §0.95, for bestin
cable Boxes o full service mode. Jarroid:
Slarcorn V| & VI, Jerrold cubes: Pionear, clears
E2 thru E5, Ploneer cubes: BA-5000 thrg
BA-GTO Tocom BBOXGEOF, Scientific’ Allanta:
8504 thru B600; Zendh: all but P21 ramotes
£10.00. N.E. ENGINEERING, 1 (800} B26-4030,
fax {617} 7H0-2305, :

TEST equipment pre-owned now at affordable
prices. Signal generators from $50.00, os-
cilloscopes from $50.00. Other equipment includ-
ing manuals available. Send $2.00 U.S. for
catalo? refunded on first order. J.B. ELEC-
TRONICS, 3446 Dempster, Skokie, IL 60076.

(708) 982-1973.

FREE CATALOG

FAMOUS “FIRESTIK" BRAND CB ANTENNAS
AND ACCESSORIES. QUALITY PRODUCTS

FOR THE SERIOUS CB’er. SINCE 1962
FIRESTIK ANTENNA COMPANY
2614 EAST ADAMS
PHOENIX, ARIZONA 85034

THE Case Against the Patents. Thoroughly test-
ed and proven alternatives that work in the real
world. $24.50. SYNERGETICS PRESS, Box 809-
C, Thatcher, AZ 85552. (602) 428-4073. Visa/MC.

CABLE test chips. Jerreld, Tocom, S.A.,
Zenith, Puts cable boxes into full service
mode| §29.95 to 559.95, 1(B00) 452-7060, {310
9020841 B
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. Look to the Future
WithUYowun Ouwn

Cable Converter & Descrambler !

1-800-228-7404

Electronics Now, May 1994
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"NEW & IMPROVED"
Cable TV
Universal Descramble Kit
$69.00

Works with all systems
Call Toll Free 1-800-886-8699

CABLE doctor. Stop the bullet and ID signals in
cable lines. Send $20.00 to: R.R. ENTER-
PRISES, PO Box 3532, Easton, PA 18043.

CABLE descrambling New secret manual. Build
ur own descramblers for cable and subscription
V. Instructions, schematics for SSAVI, gated
sync, sinewave, (HBO, Cinemax, Showtime, UHF,
Adult) $12.95, $2.00 postage. CABLETRONICS,
Box 30502R, Bethesda, MD 20824.

CB RADIO OWNERS!

We specialize in a wide variety of technical
information, parts and services for CB
radios. 10-Meter and FM conversion kits,
repair books, plans, high-performance
accessories. Thousands of satisfied
customers since 1976! Catalog $3.

CBC INTERNATIONAL, INC.
P.0. BOX 31500EN, PHOENIX. AZ 85036

CABLE TV Descramblers most models, best
prices, all guaranteed! Monthly special, Scientific
Atlanta 8600 $320.00. C.0.D. orders & catalog
only 1 (800) 337-CABLE. (206) 944-9134 info.
CABLE CREATIONS.

LASER robotic and computer components below
wholesale. 8088 computer with keyboard,
monitor, and printer $70.00 plus $8.00 shipping.
Catalog $2.00 refundable on first order. FINDLE
DIGITRL EQUIPMENT, 1010 Columbia Ave.,
Lancaster, PA 17603.

NEW! Universal descrambler upgrade, improve-
ment, modification, repair parts/instructions. De-
livers better picture, performance. $15.00
ROBERT SNOW, 22049 Lansdowne, Saint John,
Canada E2K4T7.

RET cable descramblers] Buid you

- BE r oW
wtnﬂﬂﬁp@&mmmﬂg

thad | n to bry, inchided.
Bend 510, m%mg
4, F{}Hm_agﬂﬁ Baabwook, TX 77586, For CODE
{713 BZ2-3512 any tims!

300 Experimenters Circuits — Complete in 6
practical books using diodes, relays, FET's,
LED’, IC 555's, and IC CA3130's for buildin:
blocks. Only $33.00 plus $5.50 for shipping. US
and Canada only. US funds. ETT, INC., PO Box
240, Massapequa Park, NY 11762-0240.

PAY TV AND SATELLITE DESCRAMBLING
{ur Basl Yl 1994 EDITRHOW Our Besl Yol

Includes the latest cable hox and satellite (PLUS, B-MAC) fixes. Lots of schemat

ics and chip files (alt new). bullets, ECM's, etc. ONLY $15.95. Our best yet. Other
Pay TV editions, volumes 1-5 (all ditferent). $15.95 each The Complete Wizzard
VCII PLUS hacking. $15 95. Satelie Systems Under $600 $12.95. Wireless Cable

Hacking $12.95. Hacker Video $19 95. Any 3/834.95 or 5/852.95. Scrambling
News monthly $29.95 Scrambling News Year One (176 pages) $39 95. Every-
thing listed here and more $129.95. Includes all our information. Catalogs $1

CABLE TV converters: Jerrold, Oak, Scientific
Atlanta, Zenith & many others."New MTS" stereo
add-on: mute & volume. Ideal for 400 and 450
owners! 1 (800) 826-7623, Amex, Visa, M/C ac-
cepted. B&B INC., 3584 Kennebec, Eagan, MN
55122.

CONVERTER — descramblers: Examples,
Zenith Ztac $225.00, ST 1600 $240.00 Scientific
Atlanta 85XX $195.00, 8600 $325.00, Oak RTC56
$99.00, M35B $45.00. All Pioneer test gener-
ator $160.00. Most makes in stock, COD ok.
MOUNT HOOD ELECTRONICS, (206)
260-0107.

CABLE TV

DESCRAMBLERS

FREE CATALOG
GUARANTEED BEST PRICES - IMMEDIATE SHIPPING
APPLE ELEC

PRINTED circuit boards. Design and fabrication
of printed circuits to your requirements. Small runs
OK. Fast turnaround, 27 years experience. Call,
write or fax for information. SHORE PRINTED
CIRCUITS, 36 Fairview Avenue, Little Silver, NJ
07739. 1 (800) 572-1574, fax (908) 747-6301.

CABLE TV converters, descramblers.
Scientific Atlanta, Zenith, Jerrold, Pioneer, Oak.
Replacements for most models. Quality, price and
service. Dealer inquiries invited. EAGLE
ELECTRONICS, INC., 1(800) 259-1187, #1, 1301
Railhead Blvd., Naples, FL 33963. Visa/MC.

DMR-20
ording Adapter

MA-T Devices Hidden
M Larirsiter

In Dual Modutar Adapters!
MA-100 Fec

SnapKit uses phone line for power & antennc i =
DMR-20 v
m&mmaamprwmm_;&}
ﬂ( Plugs nfo standard srraess=recorder. Hﬁ:‘:c.q F

—_—

== 3 55% Works when any phane nhouse s
02595 g snopeq VisaIMC (214) 255-7490 529,95
siironRadicine . Box 186365 - EN  Irang TX 75016

PLANS AND KITS

PRINTED circuit boards, etched & drilled. Free
delivery. K&F ELECTRONICS INC., 33041
Groesbeck, Fraser, M1 48026. (313) 294-8720, fax
(313) 294-5999.

FASCINATING kits! Lasers, voice changers, gas
sensors, and more! Send $1.00 for catalog. LNS
TECHNOLOGIES, 20993 Foothill Blvd. Suite
307R, Hayward, CA 94541-1511.

wwWwW americanradiohistorv com

Sil-Walker

(805) 389-8100

MEMBRANE  SWITCH KITS!

These highly durable water resistant flat-panel
keypads can be assembled in minutes with
YOUR legend! Available in 4, 12, 16, 24 &
40 Key models.  Stecl "clickdomes” optional

Conncector and beze! included
12 key DSK-12
N $12.75
™
= I MAKE YOUR |
4 key DSKk-4 3875 Yo fLOWNLEGEND! A

Call for free brochure

880 Calle Ptano. Unit N,
Camarillo, CA 93012

FAX (805) 484-3311

TOP quality imported, domestic kits; computers,
components; surplus, discount electronics, parts;
auto, home electronics; lasers. Catalog $2.00.
TEKTRASONIX, 740 E. Bay Avenue,
Manahawkin, NJ 08050.

CABLE TV Turn-ons. Kits and chips for cable
converters are easy to install and use. They will
turn on your cable box to their full ability for as long
as your test may last. Call TAZ ELECTRONICS for
the best pricing and guaranteed #1 quality. 1 (800)
800-8532 1 (800) 800-9521.

STUDIO quality FM broadcast transmitter. Crystal
controlled digital unit can be programmed from 80
to 120MHz in 100KHz steps. 150mW transmitter
kit $160.00 U.S. WAVEMACH COMMUNICA-
TIONS, #302-320 Dixon Road, Etobicoke,
Ontario MIR-1S8. (416) 243-2260.

TERRESTRIAL receiving antenna receives
galactic, underground and lost signals, easily
built. For plans send $10.00 MO SASE to CO-
LOSUL COMM., 4210 82nd, Suite 143, Lubbock,
TX 79423.

LEARN how to design any system using 8051
microcontrolier. Complete info including sche-
matic, programming $49.00, kit $99.00, we also
design custom circuits. Info $5.00. CPU
ADVANCE, Box 2434 Harwood Station, Littleton,
MA 01460.

CREDIT card, ATM, read systems from $140.00,
read/write systems from $380.00, backup your
credit cards, build a system to open door with your
credit card. All systems run on PC, schematics or
complete systems. Info $5.00. CPU ADVANCE,
Box 2434 Harwood Station, Littleton, MA 01460.

60 SOLDERLESS Breadboard Projects in two
easy-to-read pocket books. Complete with circuit
descriptions, schematics, parts layouts, compo-
nent listings, etc. Both books (BP107 & BP113)
only $11.9 glus$3.50forshg>pin .USAandCan-
ada only. US funds. ETT, INC., Box 240, Mas-
sapequa Park, NY 11762-0240.

FASCINATING electronic devices! Voice Dis-
uiser! Vocal truth indicator! Lasers! Transmitters!
etectors! Free energy! High voltage! More! Kits/

Assembled! Catalog $4.00 (refundable).

QUANTUM RESEARCH, 17919-77th Ave.,

Edmonton, Alberta, Canada. T5T 2S1.

INVENTORS

INVENTORS! Can you patent and profit from your
idea? Call AMERICAN INVENTORS CORP. for
free information. Serving inventors since 1975. 1
(800) 338-5656.

SUPPORT

AiCH

9
Q) American Heart Association
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EDUCATION & INSTRUCTION

F.C.C. Commercial General Radiotelephone Ji-
cense. Electronics home study. Fast, inexpen-
sive! "Free” details. COMMAND, D-176, Box
2824, San Francisco, CA 94126.

ELECTRONIC engineering. 8 volumes com-
glete. $109.95. No prior knowledge required. Free

rochure. BANNER TECHNICAL BOOKS, 1203
Grant Avenue, Rockford, IL 61103.

SEND electronic (E-mail) from your PC to any-
where in the world. Sometimes you don't have to
pay anything. Learn the technology of the future
(networking) and make money full time or part
time. Info $5.00. CPU ADVANCE, Box 2434
Harwood Station, Littleton, MA 01460.

HAVING difficulty understanding transistors?
We have the answer. Our new simplified 8 page
text ""Transistors Today” avoids the confusing
"holes” and “majority carrier” concepts. Practical
projects described. $4.70. THERMADYNE INC.,
Box 6167 (Dept. 3), Arlington, VA 22206. (703)
549-5325.

PC Power supplies. What they are. How they
work. Safe and easy low voltage test and repair. 96
pages, 37 illus. $19.95. WELX TECH, Box 34,
Greenbelt, MD 20768.

CABLE BOX

WHOLESALERS, INC.

BEST BOXES—BEST PRICES
Immediate Shipping—COD's

Satisfaction Guaranteed
FREE Catalog—Call Now

800-841-7835

CABLE/SATELLITE

UNDETECTABLE cable/satellite descrambler
will work on all sKstems guaranteed! Send
SASE/info, $94.95/kit, $14.95/plans. MYSTICAL
ELECTRONICS, PO Box 481, Cooper Station,
New York, NY 10276.

ANTIQUE RADIO CLASSIF
Free Sample! il il
Antigue Radg's ﬁ! el f"iﬂl)‘ A=)
Largest Circulation Monthly. I! 78 e
Articles, Ads & Classifieds. Mt
6-Month Trial: $16.95. 1-Yr: $29.95 ($44.95-1st Class).
A.R.C., P.O. Box 802-L11, Carlisie, MA 01741

IED

G |

BUSINESS OPPORTUNITIES

MAKE $75,000.00 to $250,000.00 yearly. Learn
IBM monitors repairs. (solutions most brands).
New home based business program. Software
available. Information: USA-Canada $3.00 cash
(no checks), dealers wanted worldwide ($35.00)
US funds. RANDALL DISPLAY, PO Box 2168 R,
Van Nuys, CA 91404 USA.

EASY work! Excellent pay! Assemble products at
home. Call toll free 1 (800) 467-5566 Ext. 5192.

START your own technical venture! Don Lan-
caster’s newly updated Incredible Secret Money
Machine Il tells how. We now have autographed
copies of the Guru's underground classic for
$18.50. SYNERGETICS PRESS, Box 809-C,
Thatcher, AZ 85552. (602) 428-4073. Visa/MC.

EXCELLENT extraincome! Assemble easy prod-
ucts at home. Program guaranteed! 1 (800)
377-6000 Ext. 6870, open Sun.

CB’S AND SCANNERS

SCANNERS, CB's radar detectors. Call or write
for free catalog. (803) 829-3411. C.B. DOCTOR,
PO Box 2842, Orangeburg, SC 29116-2842. Toli
free order line available.

SATELLITE TV

FREE catalog — Lowest prices worldwide.
SKYVISION, 1012 Frontier, Fergus Falls, MN
56537. 1 (800) 334-6455. See full page ad the
Shopper section.

VIDEOCYPHER I descrambling manual. Sche-
matics, video and audio. Explains DES, Eprom,
CloneMaster, Pay-per-view (HBO, Cinemax,
Showtime, Adult, etc.) $16.95, $2.00 postage.
Schematics for Videocypher |l Plus, $20.00.
Schematics for Videocypher Il 032, $15.00. Soft-
ware to copy and alter Eprom codes, $25.00. VCHi
Plus Eprom, binary and source code, $30.00.
CABLETRONICS, Box 30502R, Bethesda, MD
20824,

CABLE TV
DESCRAMBLER LIQUIDATION!

FREE CATALOG!
Hamlin Combos $44, Oak M358 $60 (min. 5), etc.

WEST COAST
For Infarmation: 818
Catalogs & Orders: B00-6

ELECTRONICS

BEST BY MAIL

Rates: Write National, Box 5, Sarasota, FL 34230

OF INTEREST TO ALL

PROTECT YOURSELF — PEPPER Sprays, Alarms: GHB SE-

CURITY, Box 652, Hampstead, MD 21074-0652.

MODERN DAY REVIVAL? Eternal Security? Send for FREE

Bible Studies. Light, St. Marles, 1D 83861.

BUSINESS OPPORTUNITIES

INVENTIONS

FREE invention package: DAVISON AND AS-
SOCIATES offers customized development,
patenting, and licensing for new products and
ideas. Proven results: 1 (800) 677-6382.

EXPLOSIVE NEW 900 Number Home Business Opportunity!

Free Detalls! 508-234-7539.

EDUCATION

HIGH SCHOOL DIPLOMA Fast New Program Credit For Ex-

perience 1-800-494-9065.

VACATIONS

$5.00 A DAY VACATION HOTELS!! Save Big $ With Great
Vacation Hotel Specials. 6 Days 5 Nights Waikikl, Hawali; 5
Days 4 Nights Las Vggas; Freeport, Bahamas; Cancun, Mex-

.00. Plus Discount Airfares, Crulses And

ico, As Low As $25.
Much Much More! Call Now 1-800-864-8720.

CABLE TV TURN-ON CHIPS

SUPER Cable TV “Test Chips”. Provides ful
saErVicE activation. Exceflent: instructicng & if-
{ustratians Jarrold Starcom:
DPVES. DPVIT, DPBET. Ploneer: BA-5000 thru
BA-6700. Sclentific Atlanta: RS0 thru 8600
Tocom: 5503-VIP 5507, Zenlth; ST-100x) thru
ST-5000. Call now!! MASTER COMPONENTS.1
{800} 233-0570.

PATENTING

INVENTORS: THE CONCEPT NETWORK repre-
sents people who want to patent and market their
new product ideas. Schematics or prototype pre-
ferred but not required. Free information kit. Call 1
(800) 835-2246 ext 67.

www.americanradiohistorv.com
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(L uLTRABRIGHT LED [
l.'l‘__1_.'

Tashiba# TLRA180AP

High brightness T 1-3/4 LED. Water 11
clear, lights RED. 3000 med @ 20 ma 11
Great for indoor or outdoor displays |

uon$l.00 '

|'|00 for $45.00 I CAT # LED-19

DIP SOLID STATE RELAY

International Rectifier # DP61K %

|§ spsT normally open solid state
relay in DIP conhguration

J ACload: 300 ma. , 20-280 Voc

DC Input (turn on}: 5 to 25 mo

il The DC input can be any voltage as

long as the current is maintained

between 5 and 25 ma

LARGE QUANTITY AVAILABLE!

$ l 025eoch

N
CAT # SSRLY-03

25 for
$31.25

] ELECTROLUMINESCENT
“GLOW STRIP”

4.75" X 10.25" electroluminescent glow strip
operates on 80-125 Vac. Emits a soft pink/white
glow when energized. Great for backlighting control
panels and special effects. Thin and flexible, can
be used an curved surfaces. 0.04" thick. 2 wire

connection CAT# GS-510

$6.00 each

11 Vde, 500 ma.

WALL TRANSFORMER

We have lots of these brand new
SUPER wall transformers rated 11 Vdc @
SPECIAL! 500 ma., but they work fine at
12 volts. With no load they out-
put 16.2 Vdc. 2.1mm id power

_;@ plug center positive
White case - U.L listed
|
i \.‘E {l;p%
$ 2 ° 00 each

CAT# DCTX-115

100 for
$175.00

ORDER TOLL FREE
1-800-826-5432

i, Wit il ar Discavr

‘ CHARGE ORDERE 10

TERMS Mimmum order §10 00 Shipping and handiing for the 48 continental U S A
$4.00 per order All others ncluding AK. H1. PR or Canada must pay full shipping. All
orders delrvered 1 CALIFORNIA must Inchude state sales tax {7 25%. 7 5%. 7 75%
8 25%, 8 5%) Quantities Limted NOC O D Prices subject fa change w/out nolice

MAIL ORDERS TO
ALL ELECTRONICS
CORPORATION
P.O. Box 567
Van Nuys,
California
91408
FAX (818) 781-2653

CALL, WRITE of
FAX for a Free

64 rage

CATALOG

. A.
Outside the U.S.
send $2.00 postage

CIRCLE 107 ON FREE INFORMATION CARD
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B DIRECT FROM THE IMPORTERI!
7

E:E 28F010-15 128KB x8 150NS (1) CHOS $14.95
% 29F020-15 256KB x8 150NS (12v) CMOS $26.95

B Plugs directly Into EPROM Socket. [
[ Non-voletile FLASH memory offer designers &
5 Electrical Reprogramability in system

Applications include:

® P.C.Bios
@ Solid State Disc Drive Replacement
@ Tapeless Voice-Recording Machines
@ Digital Cameras

FirsTTime Orrer-Direct ToEnp User

. SUPERIOR ELECTRONIC SUPPLY, INC.
25156 Modoc, Laguna Hills, CA 92653
Serving The Wholasale Electronics industy for 19 Years

TEL: (714) 454-0430
FAX: (714) 837-4125

ree Data Sheet. All Product 100%
uaranteed. We accept Pre-Paid
i Orders, C.0.D’s, Company PO
i with prior approval. Price does :

g notinclude shipping and insurance.

Order Now For Immediate Shipment!
S A AN T R e
CIRCLE 183 ON FREE INFORMATION CARD
Electronics
NOW.-
The June 1994 issue will be as diversi-
fied as political views. Three unusual,
practical and rewarding projects are of-
fered:
Build the Tube Head — a vacuum-tube
final amplifier stage for your CD player
that softens the sometimes harsh
sounds of compacts discs.
AM Power Loop Antenna — Pull in
stations you were never able to hear be-
fore. '
IBM PC I/O Breadboard — Get under
the hood of the PC bus!
vt Furthermore, other interesting arti-
cles and columns covering a vast range
of topics on theory and servicing are

presented including a comprehensive
article on Relays.

The June 1994 Issue
is on Sale

MAY 3, 1994
Watch for it!

Pick Up Electronics Now at your favorite

Newsstand, Convenience Store, Bookstore
\ or Supermarket /

ADVERTISING INDEX

Electronics Now does not assume any
responsibility for errors that may appear
in the index below.

Free information Number Page
108 AMCSales.................. 15
107 All Electronics .. ............. 95
77 B&K Precision. .............. 23
— CIE............cc.coiial. 19

— CLAGGK Inc. Video Offer .. ... 9
—_ CLAGGK Inc............. 14, 80
— Command Productions. ... ... 11
127 Deco Industries .. ............ 29

— Electronic Tech. Today. . . .. 30, 89

— Electronics Book CLub . ... ... 52
121 Fluke Corporation. .. ....... CvV2
185 Global Specialties .. .......... 24

— Grantham College. . .......... 11

86 Heathkit . ................... 27
— ICS Computer Training . .. .... 77
—_ ISCET...................... 79
89 MAT Electronics ............. 24
— McGraw HIlCES............ 71
— McGraw HillInc. ............. 5
179,180 Mini-Circuits .. .......... 1, Cv4
—_ NRISchools................. 37
178 Optoelectronics . .............. 2
— Parallax................... Cv3
101 Pomona Electronics. .......... 29

183 Superior Electronics Supply ...96

92,184 Tektronmix ................ 13, 21
123 Test Probes.................. 27
177 The School of PC Repair ...... 83

176 The School of VCR Repair-. . . . . 77

181 Wintek ..................... 91

— World College ................ 7

W\ e Mericaecadichifeticn oo

Gernsback Publications, Inc.

500-B Bi-County Bilvd.

Farmingdale, NY 11735

1-(516) 293-3000

Larry Steckler, EHF/CET
President

Christina Estrada
assistant to the President

For Advertising ONLY
516-293-3000
Fax 1-516-293-3115

Larry Steckler
publisher

Arline Fishman
advertising director

Denise Mullen
advertising assistant

Kelly Twist
credit manager

Subscriber Customer Service
1-800-288-0652

Order Entry for New Subscribers

1-800-999-7139
7:00 AM - 6:00 PM M-F MST

ADVERTISING
SALES OFFICES

EAST/SOUTHEAST
Stanley Levitan
Eastern Advertising

1 Overlook Ave.

Great Neck, NY 11021
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
Pattis/3M

1800 North Highland Avenue
Suite 717

Hollywood, CA 90028
1-213-462-2700

FAX 1-213-463-0544

Electronic Shopper
Joe Shere

National Representative
P.O. Box 169

Idyliwild, CA 92549
1-909-659-9743

Fax 1-909-659-2469
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SUPPLEMENT TO ELECTRONICS NOW MAY 1994

Electronic

ATC Computer

7150 Beverly Blvd. Los Angeles, CA 90036
(213) 938-6622

We configure your way!
Price subject to change without notice.

Please allow 2-6 days for delivery or call to
verify date of delivery.
15% Restocking Fee on All Return.

ATC 386 Systern |
386 Mother Board
4MB RAM (*128k Cache)
120MB IDE Hard Drive w/ Controller
1.2MB & 1.44MB Floppy Drive
14" Super VGA Monitor
SVGA Display Adapter
101 Enhanced Keyboatrd
Mini-Tower or Desk-Top Case
2 Serial / Parallel / Game Port

$875/ 8915

ATC386sx-40 / ATC386dx-40

ATC 486 VESA LOCAL BUS SYSTEM
486 VESA Local Bus Mother Board
‘ 4MB RAM w/ 256K Cache
210MB IDE Fast Hard Drive w/Controller
1.2MB & 1.44MB Floppy Drive
14™ Super VGA Mon-Interlaced Monitor
16M Color Windows Accerated SVGA
Display Adapter
101 Enhanced Keyboard
Mini-Tower or Desk-Top Case
2 Serial / Parallel / Game Port

$1165/ 81295/ $1495

I 4865x-33 / 486dx-33 / 486dx-66
- ATC 486 EISA [VESA SYSTEM

ATC 486 PCI LOCAL BUS SYTEM |

486 PCI Local Bus Mother Board

486 EISA/VESA Local Bus Mother Board
8MB RAM w/ 256k Cache 16MB RAM w/ 256k Cache
340MB IDE Fast Hard Drive 340MB Fast IDE Hard Drive
32 Bit EISA Hard Disk Controller 32 Bit PCI Hard Disk Controller
1.2MB & 1.441MB Floppy Drive 1.2MB & 1.44MB Floppy Drive g
15" Super VGA Mon-Interlaced Monitor 15" Super VGA Mon-Interlaced Monito =
VESA 16M Color windows Accerated SVGA PCI Diamond Viper w/ 2MB VRAM §
Display Adapter Display Adapter ™
101 Enhanced Keyboard 101 Enhanced Keyboard o
Mid-Tower or Desk-Top Case Mid-Tower or Desk-Top Case 3
2 Serial / Parallel / Game Port 2 Serial / Parallel / Game Port 5
‘ z
2
$1695/ 31895 $2295/ %2395 :
T .33 / AT - ATC486dx-33 / ATCA486dx-66 »

CIRCLE 141 ON FREE INFORMATION CARD
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DESOLDERING
in the FUTURE

TODAY

ESD Safe
Truly Portable
Variable Temperature Control

Quick Replacement Filter
High Vacuum Efficiency
SMD Removal Capability

Ergonomic Design

Meets MIL-Specs

The DEN-ON SC-7000 Compact

Desoldering Tool
with buiit in Diaphragm Pump

15 Day

No Risk h
Money back
Guarantee

Regular price  $525.00

Our Price

$395.00

Credit cards accepted:
VISA-MasterCharge, American
Express—Discover & C.0.D.
Company Checks

Call Toll Free

1-800-394-1984
Fax 1-316-744-1994

Howard Electronic
Instruments, Inc.

6222 N. Oliver
Wichita, Kansas 67220

ADVERTISING INDEX

Electronics Now does not assume any responsibility for errors that may appear in the
index below.

Free Information Number Page
— A&D Electronics. . .......... 168
211 Accord .................... 124
284 Accurite Technologies Inc. . . .. 142
— Active Micro ............... 185
213 Alfa Electronics . ............ 128
214 All Electronics . ............. 104
—_ Allen Engineering .. ......... 130
282 Alitech Electronics .......... 171
215 Alltronics . ................. 110
—_ AlphaLab.................. 132
-— AmRam ................... 183
—_ Andromeda ................ 138
141 ATC Computers. .. ........... 99
217 B&SSales.................. 179
286 Basic Electrical Supply....... 144
287 BeigeBag.................. 145
288 Bel-Merit .................. 160
219 BGMicro.................. 114
289 Billabong Electronics . ....... 143
290 C&SSales ................. 118
— Cable Master . .............. 135
- Cable Warehouse . ...... 181, 185
291 Caiglabs.................. 164
- Capital Electronics .......... 132
292 Cellular Link . .............. 152
140 Chase Scientific. ............ 167
293 Circuit Specialties. ... ....... 112
— Command Productions. . . . ... 134
— Communication Specialists . .. 168
294 CompuVideo Products (VIZ). . 135
226 Consumertronics............ 153
227 ContactEast ............... 140
295 Conway Engineering Inc.. .. .. 177
228 Cool Amp Conducto Lube .. .. 116
234 Dalbani Electronics.......... i1
235 Danbar Sales .. ............. 120
236 Davilyn Corp. .............. 102
232 DC Electronics. ............. 122
230 Debco Electronics . .......... 1S
145 Demax Corp. ............... 132
- Demosource ................ 142
296 Design Computation ......... 138
— DexisCorp. ................ 180
297 ECSECorp................. 106
— Electronic Brokers Inc. ...... 148
241 Electronic Goldmine. . ....... 108
242 Electronic Rainbow.......... 117
285 Electronic Security Prods. . ... 183
— Electronic Tech. Today . . .. ... 166
- EmacInc................... 154
- FairRadio ................. 173
298 Foley-Belsaw Co. ... ......... 165
243 Gateway Electronics ......... 146
299 Gateway Products .. ......... 126
— GenoaGroup............... 185
—_ Geo-Ban Engineering . ... .. .. 140
300 Graymark International. . .. .. 150
139 Great Southern Security ... .. 161
—_ Greenleaf .................. 130
— Halcyon Group ............. 173
146 Hi-QProducts . ............. 183
301 Highlander (Gault) . ......... 109
— Howard Electronics. ......... 100

IC Engineering ............. 184
- Information Unlimited . . .. ... 121
— Innovative Electronics. . ...... 143
— Intec Inoventures............ 180
247 Interactive Image Technology . 136
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Free Information Number Page
—_ Intronics, Inc. .............. 168
302 Island LogiXInc. ........... 103
303 ITC Instruments . ........... 141
ITC Microcomponents Inc. . . . 135
— J&M Microtek, Inc. ......... 178
143 JPVideo................... 169
—_ K&K Electronics. .. ......... 180
249 Kelvin Electronics . .......... 107
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Recogn

Fully operating system mdependent
diagnostic software.

m Recently named as PC Upgrade
Magazine’s Utility of the Month.

MICRO-SCOPE Universal Computer Diagnostics was developed to satisly the
expanding need for accurate system diagnosis in the rapidly growing desktop
computer market.

® CACH MEMORY~—"Micro Scope” Ver. 5.0 now fully tests cache
memery and-the cache controller subsystem.
@ LOW LEVEL FORMAT Ability to do fac-
tory stele initialization of all IDE drives,
together with the ability to do factory
style law level formatting on all drives,
including MFM, RLL, ESDI, SCSI and all
IDE drives.

® O/S INDEPENDENT—Does not rely on
O/$ fo diagnostics. Talks to PC on a hard-
ware lcvel regardless of the O/S or CMOS
setting.

® TRUE HARDWARE DIAGNOSTICS—
Accurate testing of CPU, IRQs, DMA,
memory, hard drive, tloppy drive, video
cards, efc.

@ DISFLAY DRIVE TYPE—Reads and dis-
plays the actual drive parameters for any
drive tvpe automatically.

@ CPU DETERMINATION—This capability is nec-
essary tor accurate system diagnosis on 3865X,
486DX and 387 and 487 chip implementations.
Because each of these specitic chips has its own
unique ‘nstruction set, and therefore cannot be accurately diagnosed with any
prograr: which cannot recognize these differences!

@ MEMORY TEST—"Micro-Scope” 5.0 has no limitations as to the size of memory
it can accurately test. Micro-Scope now also tests VIDEO MEMORY {up to 2 MB)!!
® MEMORY EXAMINE—Displays any physical bit of memory. Very useful for
determining memory conflicts. Very useful for determining available memory
space.

® BATCS CONTROL—AIl tests, even destructive, may be selected for testing.

@ AUTOMAPPING—Automatically bad sector maps errors found on hard disks.
@ IRQ DISPLAY— Shows bits enabled in [RQ chip for finding cards that are soft-
ware driven. (Network, Tape Backup, etc.)
@ IRQ CAECK—Talks directly to hardware and shows /O address and {RQ of

- devices hat respond.

. @ SECTOR EDITOR—Allows the editing of any sector of fioppy or hard disk -

. media (eventrackO).
. @ AND MUCH MORE...We don 't have enough space here for Everytmng thls

H' .»oftwar&ltm do! : i il ' L33
g‘», "l p R et g : ; i S L i.,_ e L
o t%;s"i.)r,g-.. E A T T et I LN, & s oot B -«d‘,_—n L i,_.,_ TS - el A B b

ized as the two best
PC-diagnostic tools on the market.

'NOW AVAILABLE IN ONE GREAT PACKAGE...

)
157 EVER UNIVERSAL POST CARD FOR ALL PCs!

The only Power-On Self-Test card
you need to debug any “dead” PC!

SERVICE NEWS Named as Product of the Month

Fivar-Arrs S5 L ThE Ch vice nous e

PRODUCT OF THE MONTH in the July issue of Service News.

{{ T his 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 ditferent BIOS versions, but also includes a detailed reference to the
bus signals monitored by the card.” —Scott Mueller from his globally recognized
book, ‘Upgrading & Repairing PCs, Second Edition’

@ Includes pads for voltmeter to attach for
actual voltage testing under load.

@ 4 LEDs monitor +5vdc -Svdc

+12vdc -12vdc.

@ Monitors Hi & Lo clock and OSC cycies
to distinguish between clock chip or crystal
failure.

@ Monitors 1/0 Write and /O Read to
distinguish between write and read errors.
@ Monitors memory write/read to
distinguish between address line failures
and memory chip failures.

@ Monitors ALE for proper CPU/DMA

operation.

@ Monitors Reset to determine if reset is

occurring during POST, indicating short.

@ Monitors progress of POST without POST codes.

& Reads POST codes trom any IBM or compatible

that emits POST codes. ISA/EISA/MCA.

@ Compatible with Micro Channel computers.

® Dip switch atlows easy selection of 1/O ports to read.

® Includes tri-state LOGIC PROBE to determine actual chip failuses.

® Manual includes chip layouts and detailed POST procedures for all major

BIOS's.

This is the perfect package

for all repali)re technicians

and self-maintainers.

Call MICRO 2000, Inc. for volume
discounts and after sales service!

T

® ERRCR LOGGING—Automatically inputs errors during testing to an error log. -

e _-_14;00&4300&

1100 E. Broadway, Suite 301 MICF?U E’OOQ

. Glendale, California 91205
81 8-547-01.25 . Fax 81 &547—0397
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Electronics Now, May 1994

102

13406 Saticoy Street
North Hollywood, CA 91605-3475

Price: $395.00

TEKTRONIX 528 SOLID STATE
N.T.S.C. WAVEFORM MONITOR

NEW
AN/URM-120 50 OHM
THRU-LINE RF WATTMETER

Frequency range: 2MHZ to
T000MHZ. Power range: 10
Watts to 1000 Watts.
USWR= 1.08 to 1. Uses
three plug-in coupler ele-
ments, {included). CU-753
210 30 MHZ 50 to 100 Watts
CU-754 25 to 250 MHZ 10 to 500 Watts
CU-755 200 to 1000 MHZ 10 to 500 Watts

Connector: Type N. Case included. Size: 7'W x
698"H x 74D Weight: 6.5 Ibs. Price: $285.00

HEWLETT PACKARD 8640B-OPT 323

SOLID STATE SIGNAL GENERATOR
{wio synchronizer) Frequency range: 450 KHz to 512 MHz, to
1100 Mhz with external frequency doubler option supplied.
Ten Frequency bands in octave increments from 500 KHz;
band 11 for doubler use. Accuracy: 6 digit LED read. out.
Stability: < 1000 ppm. Output power: —~145dBm to +10 dBm
0.013V102V)into 50 Q). Impedance is 50 2, VSWR < 2.00n 2
Vand 1V range < 1.3 on other ranges >. Modulation: Internal
AM, FM and PM, external AM, FM and PM. Pulse frequency:
0.05 to 5 kHz. General: Power Requirements: 100, 120, 220,
240V, 48 hz to 420 hz, 2 amps. Size: 6° (H) x 19" (W) X 131"

(D). Wt. 60 Ibs. Includes ruggedized case and manual.
Price: $795.00

Current Hewlett Packard Prices: $12,050.00

DAYTON CAPACITOR MOTOR
5K504 V2HP capacitor start 1725 RPM 115V, 60HX, 1PH. Sleeve
bearings rubber mounted open, driporoof thermal protec-
tion nema 56 frame 4" dia. shaft 3v2” shaft HT.
New Price: $75.00

TEK MODEL 7603N

Oscilloscope: Mil Spec AN/USM-281C, 8 x
10 CM disptay, 100 mHz response which ac-
cepts standard 7000 series Plug-Ins. Vertical
Plug-in: 2 ea. 7A15 (AM-6565), frequency
BW 75 mHz, maximum sensitivity 5mV/DIV.
Horizontal Plug-in: 1 ea. 7B53 (TD-1085),
triggering to 100 mHz, minimum, sweep-
time 50 NS/D1V, has delayed sweep capacity.
Includes cover probes accessories. Price: $495.00

JONES INSTRUMENT TACHOMETER
Centrifugal Mechanical tachometer. Measures RPM scale to
500 RPM. Coupling shaft W". Accessories: various size rubber
tipped drive couplings.

New Price: $75.00

COLLINS HF8050 SOLID STATE

SYNTHESIZED RECEIVER
Freq: 250KHZ to 29.99999MHZ; 10HZ steps thumb wheel tun-
ing. Modes: SSB, USB, LSB, CW, AM. B.W.: 2.7KHZ, 16KHZ.
Sensitivity: 0.7MV 10dB S +N/N. Computer controllable.
Squelch. Power: 103 to 127U, 47 to 63HZ7207 t0 253V, 80 watts.
Size: 7"Hx19"x20.9'D. Wt: 42 Ibs.
Price: $2500.00

Collins 6515-1 synthesized, solid state HF receiver, AM, CW,
SSB, FM, 1SB. Freq: 250 KHZ t0 29.9999 MHZ. tMHZ, 0.1 MHZ,
100 CPS steps. IF filters: 16MHZ, 6MHZ, 3MHZ, 2.7 MHZ, 0.5
MHZ, No0.2. Input power: 115/230v, 47 to63hz, 70 to 110 watts.

Price: $1,895.00

HP MODEL 6068
Signal Generator: Later version of 606A. Frequency range of
50 KHz to 65 MHz in size bands; accuracy +1%. Output level
is continuously adjustable from 0.1uV to 3V into 50 resistive
load. Modulation level of 010 95% on 1V attenuator range and
below, 0 to at least 20% on 3V range Price: $375.00

GENUINE U.S. NAVY
-30vacuumto +300 PSi Bronze Encased Gauge. 5V4" diame-
ter V4" male NPT.

New Price: $85.00

BIRD ELECTRONIC THRULINE
RF COUPLER

Impedance 50.52. Uses standard RF slugs to coupie RF out to
meter (meter and slugs not supplied). Input.output con-
nectors: type N male and female. Part No: 4230-058

New Price: $85.00

ITT UHF POWER AMPLIFIER AM6155/
GRT-22
Frequency range: 225 MHZ K399.95MHZ, Power Output: 50
watts. Impedance: 5000HMS, Modulation range: %0% =
10%. Power Req: 105/120V/210/240 at 47 to 420 HZ, 610 watts
max. Size: SW'H, T7v5"W, 18v2°D at 70 Ibs.
Price: $300.00

(818) 787-3334

(800) 235-6222

FAX (818) 787-4732
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Powerful Integrated Digital and Analog (Berkeley Compatible Spice)

WinProbed

__ CAISAMPLE SAD_ANARAW - Transient Anatysis q
v

e [oR Bl indow e

[LogicDesigner - CULDISAMPLE SUAD_ANA |
[he EG Zoom Smulation Qpllons
Mindow {ibrary lelp

ulato

arguments: Ex: plots COS(V(1¥/V(2)*10), derivatives, + more.

$69.00 (one month only!!! reg $179.99)
(Univ & student pricing avail) VISA/Mastercard

Is,AanD LoaGi3¢ INc.

Imim mAN

920 South West 95 Terrace

Pembroke Pines, Florida 33025 U.S.A.
PH/FAX: (305) 435-7665

Circuit Design and Simulation Software for Microsoft W |n(lm\s TN (network compatible)

Includes 4 Integrated Modules: LogicDesigner + WinSpice3 + WinProbe3 + SymbolEditor

Comes with a Spice library plus 5 more libraries of active digital devices CMOS, 74xx, 74xxx,
ALUs, counters, MUX, FFs etc. Plus a passive symbol library of microprocessors and more. Use
the symbol library editor to design your own symbols and symbols for subcircuits, true
bussing, buss pins can be assigned a unique name, parts billing list, iegends, nested subcircuits
for hierarchical top down or bottom up design, checks fan out violation and electronic rules,
device unit numbers/chip pinouts automatically added as per data books, spice netlist generation,
continuous zoom in/out, cut/copy/paste, multiple rotatable fonts, rotatable symbols, multipage
zoomed in/out printouts to any windows printer/plotter.

Interactive digital simulation and schematic capture, with glitch detection, single step mode,
variable speed simulation, printable timing diagram output, truth table generation, binary to 7
segment displays, hex keypads, clock sources, logic probes. Built in logic analyzer can be set up
10 generate breakpoints during simulation from user defined AND/OR combinations of circuit
signals and sequential events to help debug circuit timing/logic/race conditions. Simulates tri
state, open collector & don't care logic, RAM/ROM, one shot, carry iook ahead, shift reg, pull up/

down,

ta A odul
DC, AC, Transient, pole-zero, noise, sensitivity and transfer function analysis. Spice library
includes MOSFET, MESFET, GaSFET, BJT, DIODE, controlled, independent, dependent and
arbitrary sources, transmission lines, current and voltage controlled switches, more. Each with
user modifiable models. Plots linear, logarithmic, smith chart type plots, more. Multiple plot
windows. Zoom in/out on plot waveforms. Plots math expressions using plot variables as

ne Edil zoom Srudation gwnun; uhoow Luuy necp

LogicOesignec - CILOVDIG_AD.CKT

[ Ti’ 7—{-
— raiBe _uaals - -
>~ Taa ey LogleDesigner Timing- CLDIDIG, Anm _
V1 | pane . L TN~ TR T TR U ]
el - 3

=l 1
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EASY TO FABRICATE
DESIGNED FOR SMALL £OT
PRODUCTION

PANELS ARE .083" ALUMINUM

MODEL DESCRIPTION PRICE
W XD X H(noves) $
1AUS 19x5x1.75 3088
1AU7 19x7x1.75 3310
1RUTO ] 19x 10X 1.75 35.28
2RUS 19x5x38 EERT
2RU7 19x7x3.5 3528
RiCE 2RUT0 | 19x10x 35 37.50
5 3AUS 19x5x5.25 41.90
WXDEHEH X §1%52x D1 ) 3IAUT? 19x7x528 44.10
DS T[4x6xdax12x19x24x16] 59.00 3RUTO | 19x10x8.25 46.30
DS-2| 6x6x4x12x19x24x 16| 6328
DS-3| 8x6x4x12x19x24x1.68| 67.50 = N n
DS-4)10x6x4x12x1.9x2.4x 1.6/ 7150 SHEET METAL PUNCHE
DS-8|i2x6x4x 12x19x2.4x 1.6 76.00 e OE & SaPe i
0S-8/16X6x4x12x1.9x24x 1.6 81.00 Bubcnt 2 ROND 955
os7| 4xs 1 x 3. : 4
Do| &x8xoxzxa1x38x1s | 7200 g (RO gk
2 : ¢ PUNCH 4 9/18° ROUND 1295
DS-9| 8x8x6x2x31x35x19 | 7800 PUNCH 5 5/* ROUND 12.95
DS-10f 10x8x6x2x3.1x35x 1.9 | 8275 PUNCH 8 11/168° ROUND 12.95
DS-11] 12xBx6x2x31x35x 19 | 87.73 :j:cc:; ‘g;:;_"‘ggssn :g:g
DS-12] 18x8x6x2x31x35x 1.9 | 100.75 PUNGCH 9 7/ ROUND 12.95
PUNCH 10 1° ROUND 13.95
PUNCH 11 1:3/16" ROUND 1395
EXTRUDED SERIES PUNCH 12 1-1/8° AOUND 13.95
PUNCH 13 1-3/168° ROUND 1395
PUNCH 14 1-1/4' ROUND 1495
MODSL 35%&‘:"?:;2: "",cz PUNCH 15 1-3/&" ROUND 1495
PUNCH 16 1-1/2° ROUND 16.95
ET-1 4.52 x 4.35 x 1.57 10.00 PUNCH 17 1-5/8" ROUND 21.95
ET.18 4.52 x 4.35 x 1.57 10.00 PUNCH 18 1-3/4° ROUND 2495
ET-2 4.52 x 6.00 x 1.57 24.00 PUNCH 19 ?‘ﬂg :OUNDE S‘<9g
T- g f ; PUNCH 20 17 QUAR 32.9
ECcég n:s:l?‘c:::vfn‘c?us f: gg RUNCfes D/ ASCLARE Peas
- PUNCH 22 1° SQUARE 48.95
PUNCH 23 | 21/32° x 15/16" RECT. | 48.95
“PUNCH 24 *THURSY BACES 10.85

SESCOM, INC.
2100 WARD DRIVE
HENDERSON, NV 89015 USA

|SHEET METAL BOXES FOR CONSTRUCTION |

{FOR QUICK DELVERY

HEAVY DUTY
RACK CHASSIS

2

BRAKE & SHEAR

CUTS METALS, PLASTIC, ETC. TO .063° THICK AND
7 7/8° WIDE AND BENDS UP TO 90°. GREAT SHOP TOOL.

CALL OR WRITE FOR YOUR FREE 24 PAGE CONSTRUCTOR'S CATALOG!
PREPAID ORDERS SHIPPED GROUND AT NO CHARQGE (48 STATES)

DESCRIPTION
W xD x H (nches!
VT X IxIx 2 650 MODEL DESCRIPTION
MC-2A 6x3ax2 18.78 ¥ 20 xH(hches)
MC-3A sx3x2 20.95 SRUTHO 19x7x525
MC-4A exexs 1875 JRUTOHD | 19x10x 525 | 121.00
MC-5A 6xax3 20.98 JAUTAHD | 19x14x525 | 134.00
MC-6A Sx4x3 2318 4RUT HD 19x7x7.0 121.00
MC-7A AxTx4 20.05 4RUIOHD | 19x10x 7.0 129.00
MC-8A 6xTx4é 2318 4RUTAHD | 19x 14x 7.0 134.00
MC-0A sx7xa 28.75 SRU7 HD 19x7x8.78 126.00
SAU10 HO 19x10x 8.75 133.00
SRUI4HD | 19x 14x 8.78 | 143.00
$610.00 HAND TOOLS
(shipped within
48 states) MO 1 MICAO Remsn 1.055 | 1650
MD-2 | REGULAA AEAMER  3.0-120 | 26.00
MD-3 | LARGE REAMER 100-25.0 | 4800
AT.1 RETHREADER 30x05 | 1050
AD-1 [ORILL @IT ADAPTEA FOR FOWER SCREWDRIVER| 6 50

NEW FOR 1994
RACKEM 'N' STACKEM™ SERIES
A NEW %4 RACK SYSTEM WITH ITS
OWN TABLE-TOP RACK
AVAILABLE IN CLEAR, BLACK AND
GOLD FOR A GREAT PRESENTATION

ORDERS (800) 634-3457
FAX ORDERS (800) 551-2749

TECH LINE (702) 565-3993 M - Th 8 am TO 4 pm (Pacific Time)
Line witi only be answered by our technician;

Hno answer, please try at another ime

OFFICE (702) 585-3400
FAX (702) 563-4826
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Electronics Now, May 1994

Futaba # M202SD0BGL

Two rows of 20 characters displayed ina 5 X 7
dot matrix. Bright green 5 mm X 3.5mm ¢harac-
ters. On board CPU, driver and DC-DC convert-
er simplifies hook-up and interfacing. Operates
on 5 Vdc. Displays 215 different characters in-
cluding alphanumeric and other symbois. ASCil
configuration. Module overall dimensions: 6.1 X
1.7 X 0.7" thick.

These disptays were modified somewhat from
original specifications and we do not know the
exact nature of the modifications. They woik fine
in the test mode, but we don't know it the origi-
nal interface is the same. We supply a data/
hook-up sheet for the pre-modified device
which, hopefully, provides most of the informa-
tion necessary to use the display.

CAT# VFM-2 fgﬁf\! agzed
$12.00 o

VIDEO/RF MODULATOR

Originally

made for

use with the
Commodore
computer,

these good
‘quality video
modulators were
probably originally designed for 9 Vdc use, but they
operate well on 6-12 Vdc. They accept color video
and audio, and a selector switch is provided for out-
put to channel 3 or 4. Easy to hook-up. Requires
a 6-12 Vdc power supply or wall transformer and a
connector to interface with your audio/video

source. Outputis an RCA Jack. Hook-up Instruc-
tions included. 3" X 1.47" X 0.75"

$ 5.00

CAT# AVMOD-3

Prototypers,

Ma.ke P.c BOOI’dS developers
in Minutes... and hobbyists

can now make

PC boards direct

from CAD, PCB layout
systems or magazines
using a photocopier, or
laser printer. Techniks
Inc’s new “Press-n-
Peel” copy paper al-
lows you to photocopy
PC artwork and iron it
on to copper-clad
board. It can then be
chemically etched in
the usual fashion. The
process is o easy
and fast you won't
beileve It

CAT# TEK-5

Five
8 1/2" X 11"sheets
and instructions.

36 PIN SNAPPABLE HEADER

SPECIAL!

SPECIAL!

Arkles Comp. # 25MSS2A36GG030

Special purchase of 36 pin, singte row 0.1" spacing
headers. Snappable to smaller lengths. Sotd anly in
bags of 100 pieces. Qur regular price on a 40 pin
header is $120.00 per 100 pieces.

CAT# SHS-36

$350.00
$40.00 for
for 100 piece bag pieces

CARBIDE DRILL BITS (USED)

s~
High quality, solid

carbide drill bits with 1/8" shanks. Ideal for precision drill-
ing. These bits were used in PC board manufacturing and
were routinely removed from service while they still had
lots of life in them. Available In the following sizes:

# SIZE () CAT#

63 0.037 DRB-63
61 0.039 DRB-61
59 0.041 DRB-59
58 0.043 DRB-58
57 0.045 DRB-57
56 0.046 DRB-56

Minimum Purchase 10 Pieces Of One Size

10 of one size $ 5.00

50 of one size $ 20.00

AA NICKEL CADMIUM

. BATTERY CHARGER

® SANYO# NC-452
Battery charger for 2 or 4 AA nickel cad-
mium rechargeabie batteries. Plugs into
wall outlet and charges batteries In 8 to
10 hours. Can be folded for easy carry-
ing and storage. 3.25° X 1.6" X 1.81"
when foided. UL listed.

RECHARGEABLE
GEL CELL BATTERIES

Maintenance free, rechargeabie
gel cell batteries are an excel-
lent back-up power source for
alarms, communications
equipment, lighting or
computers. They can
be used in any posi-
tion and can be trick-
le charged for long
periods of time.
These were removed
from new equipment and are guaranteed functional.

6 Volts @ 4 A/h

Panasonic # LCR6V4P or equivalent.

2.75;);;:7(;()(‘:'4high‘ s 1 2.00 eCCh
12 Volts @ 1.2 A/h

Yuasa # NP1.2-12 or equivatent.

3.8" X 1.817 X 2" high. $ 7.50 each

CAT# GC-1212

12 Volts @ 7 A/h

Yuasa # NP7-12 or equivalent.

3.8" X 1.81" X 2" high. $ 25.00 each

CAT# GC-127

4 (USED) AA

RECHARGEABLE
BATTERIES '

Battery pack with 4 AA nickel-cad ‘

batteries in series to make a 4.8 voit
pack. Batteries have solder tabs and

can be separated and reconfigured. }
$2.00 -
per pacl( CAT# NCB-41AAU

ORDER TOLL FREE 1 '800'826'5432

Minimum Order $10.00 « All Orders Can Be Charged To Visa, Mastercard
Or Discovercard « Quantities Limited ¢ California, Add Sales Tax ¢

Shipping And Handling $4.00 For the 48 Continental United States
- All Others Including Alaska, Hawaii, P.R. And Canada Must Pay Full
Shipping ¢ No C.0.D. « Prices Subject to change without notice.
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LOW VOLTAGE D.C. MOTORS

1.5-4.5 Volt

Mabuchi ln
Approx. 9000 APM @ 3 Vdec.

Rectanguiar shape p
0.71" X 0.75" X 0.38". *
Shaft size 0.06" dia. X 0.27" long.

Solder loop terminals.

CAT# DCM-45

3 for $'I.00

100 for $25.00 * 1600 for $320.00

1.5 -3 Volt
1.5 vdc. Modified oval
0.08" dia. X 0.60" long. Pigtail leads. CAT# DCM-46

Mabuchi — —
Approx. 9000 RPM @ \Em
shape 1.15% long X
0.78" X 0.85". Shaft size:
3 for $1.00

100 for $30.00 ¢ 1000 for $250.00

1.5-3 Volt i ~
Johnson Motors # NF213G-2050 ]
Operates well at 1.5 vdc 10 4.5 Vdc. = 8 g
0.72" X 0.94" X 1.38" long. \ 22 3
0.08" (2mm) diameter shaft is
0.25" iong.

CAT # DCM-42

3for$ 1.00

150 for $45.00 (30¢ea.)
600 for $150.00 (25¢ ea.)

o

8 mm Video
Camcorder
Users!

(USED) “HI-8
VIDEO CASSETTE .

We have a new supply of
these popular T-120

(120 minute) Hi-8 video
casseftes. These are

top quality, metal oxide
(particte) cassettes that
were used for a short time,
then bulk-erased. Each cassette has its own piastic
storage box. New, they would sell for considerably
more than we're asking. We've sold thousands, and
our customers love them.

10 for $3.00 each

$28.00 CAT# VCU-8

ULTRASONIC PROXIMITY
DETECTOR

\"@Xf\,r"w SRR BE

National Semiconductor # WUS2294V-0 (NSA1188)
9 seven segment red LED characters, each is 3 mm
high. Mounted on a module 2" X 0.73" X 0.23".
Common cathode. Includes hook-up diagram.

$ 1 .25 eac" CAT # TDY-9

10 for $10.00

10 AMP SOLID STATE RELAY

Teledyne Relays # 615-8500
Control Voltage: 3-32 Vdc
Load: 10 amp,

250 Vac 50/60 hz.

Standard "hockey puck”
size: 2.27" X 1.72" X 0.95".
Screw and qc terminals.

UL and CSA listed.

CAT # SSRLY-14

$ l 0050 each

10 for $95.00

240 X 128 D

Optrex# DMF660N-S 240 X 128 dot LCD module with on-
board dnvers. Will display graphics, figures and characters.
Moduie slze: 5.68" X 4.1" X 0.5" thick. Vlewing area: 4,1° X
2.52". Dot size: 0.4mm X 0.4mm. High contrast, wide view-
ing angle. Low voltage drive and low power consumption,
Uses fitting controllers LSIMSM6255, HD64646, SED1330,
SED1351: Includes hook-up Instructions and specs.

$29.95...

—v"‘v 1‘ _\.

The ED-100 was designed for use as an auto/AV/
truck back-up alarm. Two 40 khz ultrasonic emitter/
detector modules attach to the back of the vehicle
and warn the driver when the rear of the vehicie is
within 24 feet ot another object. A digitai display. and
audible beeper inside the car continuaily monitor the
distance to impact. The ultrasonic modules meas-
ure 5.81%long X 1.9" wide X 2.05". Operates on 12
or 24 Vdc Inciudes instructions for installation. The
units are new, in original cartons and, as far as we
know, in working condition. The company that
marketed this device is no longer in business, and
no manufacturer's guarantee Is in effect. We ofter
these uitrasonic detectors for experimentation
only, and in no way wish to promote their usetul-
ness as a driving aid.

Original Sold For OVER $100.00.

$ 24.95 S

EXPERIMENTER'S DELIGHT
VHF TO UHF
BLOCK CONVERTER

Channel Master# 0746

This is ons of those deals that's too good to be true.
Brand new, in the box, Channel Master block converters.
They used to be popular a tew years ago before there
were a lot of cabie-ready TVs, Somewhere in the world
we know there is still a demand'for them- especially at
this price, Designed to convert television VHF channeis
2 through 13 and A through W to UHF channels 36
through 76. The box alone. is a great project box. The
10 ft. AC power cord, the interior components, F connec-
tors and AC receptacles are well worth the-price.

CAT# CM-0746 $ 2 .oo ok

FAX (818) 781-2653 - INFORMATION (818) 904-0524

Mail Orders To:
ALL ELECTRONICS CORP.
P.O. Box 567
Van Nuys, CA 91408

o)

Visa, Mastercard, Discover,
Checks, Money Orders
Accepted On All Orders

RETAIL STORES
LOCATED IN

Los Angeles
and Van Nuys
CALIFORNIA
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Surplus Gity

BBS On-Line Store Inventory (310) 217-1922

Call for additional bargains. New inventory added daily « We are interested in purchasing articles and project ideas for our new magazine!

20 MB HARD DRIVE MFM
Brand new, 3.5', Fuj FK309-26 . $29.00

FLOPPY DRIVE New, 360K DSDD............. $9.95

Specify black or beige bezel
XT Motherboard 8 Slots, 8 MHz, ............ $16.95

FLOPPY DRIVE CONTROLLER ....... $21.49
1.44MB/1.2MB/720KB/360KB FDC (for 8088, 286, 386).

These will fit in XT as well as faster machines. They control 2 drives.

MICROCONTROLLERS EPROMS

8741H oo $5.00 2764 .....ocoooveeren. 9%
8751H ooveenn. $8.00 27C128 .......c......... $2.50
8749 .o $4.00 27256 .................... $3.00

TAPEBACK-UP ... ..o, $32.00

Irwin Mode! 245 40meg
Brand new, will store 80 meg w/compression, interface to floppy controller

LASERS
Lasers 3-4 MWHENE ......o.oveereeeeereieeirirreenns $24.95
125ers 4-5 MW HENE w...ooveeeereeer e $35.95
Laser Deck 10 Mw HeNe Laser .................. $199.00

Power supply, 2 beam spiitters, 5 front surface mirrors, AQ modulator, AO
Griver, po?ygon scanner, photo detectors, 3 special lenses, polarizer, over
$5,000 worth of optical components plus documentation. Soid many of
these to Fortune 500 companies, universities, and research labs. Applica-
tions include research, design and engineering. An experimenter's dream.

Visible Laser Diodes (visible red light)

MW e $15.00 2Mw ....................$23.95
LaSEr DIOAE «vuveevrveereverreerreereieesveassaereeeenes $15.00
5mW, by Toshiba, brand new, TOLD9200, without focusing lense
Laser Diode Kit .......cccoerverreeererreseeircneennens $49.00
To power TOLD9200, includes laser diode, board, parts, instructions
LASEr TUDES ....evvevierireeeeeisenseeneseeeeneerenes $39
3 From SIEMENS, brand new, SmW HeNe
2| SOLID STATERELAY ... o $8.95
g Cryon D1240, input 3-32 VDG, output 120 VAG 40A
s | MOS Fet N-Channael rar #565p222 50 104 ... 4/$1.00
2| Controllers
2 Token RiNG BoArd .......cccceovevevvvrevvererieeene $99.00
£ Proteon Pro-NET-4 Model OP1347, 4 Mibits
8 MFM, WD1002-WA2 ..., $19.95
0 SEFCO Monochrome Controller ................ $14.95
106

AST FOUR-PORT/XN

UARTS socketed (16450's) DOS & Xenix drivers .$29.95

Buffalo RJB-1000, SCRAM card - 1 Meg PC-MCIA 2.0 JEIDA SCRAM Memory
Card by Melco Inc. Type 1 card, thinnest to fit type 2.or 3 slots. Will fit device
meeting standard: HP95LX, Sharp, NCR, etc. Elsewhere for $150.

Our price is BELOW WHOLESALE!

BABY “AT” CASE sSiots ..........cc........ $37.00
With hardware and 150W power supply

FULL HEIGHT “AT” CASE ... $45.00
By Wang Microsystems, 230W power supply

GGA VIDEO CARD By Paradise ............... $19.95

ADAPTOR KIT For Hard or Floppy Drive ... $3.00

(3-1/2" drive in 5-1/4" slot) with hardware & cable

Floppy Disk Controfler Board ....................... $9.95
Dual, 360K or 720K switch selectable
Async Cluster Adapter by AST .................... $34.95

Muttichannel board providing 4 individually addressable RS-232 serial
ports on IBM PC/XT/AT. (Async Cluster Adapter Cable add $5)

CCD SCANNERBOARD ............. ....... 524.95

Uses a 4096-element line imaging chip. Can use for robotics, astronomy, machine
vision, high resolution siow scan TV, etc. Supplied with documentation.
50-Watt Switching Power Supply ..............c....... $14.95
Astec Model #AC9232-01 for microprocessor-based systems, disk drive systems,
terminais & mixed logic. 5 VOG/6A, +12 VDC/2.54, -12 VDC/0.5A, -5VDC/05A
STEPPERMOTOR ... $19.95
by Oriental Motor, Model #PH566-A-Q5, high precision, 500 steps per rev.,
0.72° per step
Monitor Board with Power Supply .........ccccovervenens $7.95
High voltage, video, brightness, focus, vertical and horizontal
with ftyback transformer. Mode! 99-0493-001 rev D.

PC Mother Board by Hyundai ........................... $13.95
With serial, paraliet, floppy controfier. Space for 512K memory on board.

COD or send Cashier's Check or Money Order to ECSC

1490 W. Artesia Bivd. » Gardena, CA 90248
Orders only (800) 5430540 - FAX (310) 217-0950
Tech Support & Info (310) 217-8021

$20 minfmum order, CA residents add 8.25% sales tax.
Prepaid: We pay Shipping in Continental U.S. on orders up to $100.
Over $100 add $10 shipping and handiing. Laser deck,
$20 shipping and handiing. COD: You pay shipping + $4.50 UPS COD charge.

Come into Our Huge L.A. Store
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(800) 645-9212 Established 1945

, .
K E L v I N (516) 756-1750 bl s R WHOLESALE PRICES!

(516) 756-1763/Fax KELVIN CATALOG *3

O
10 HUB DRIVE, MELVILLE, NY 11747 Stock No. 650412

RE-ENGIN RED & DESIGNED FOR 1994 ; e e e — {10 Pc. Min.)
100 Basic DIGITAL TRAINER ERTSN Mty
# 990087 X - 600029 556 DUAL TIMER ........ $.40 ea
600039 LM566PPL .............. %60 ea
FUNCTION GENERATOR
600018 741C OP-AMP ......... 5,300
ALY RBviERsATED
600026 1458 OP-AMP .......... $.35¢ea

DUAL 741C OP-AMP

Laptop Digital Trainercomes with 100
page instruction manual, power supply,
built-in 1 digit true hexadecimei display,

E ¢ N 630383 ..3.08 ea
X two independent clocks with user
150 LE - Student 200 LE - Technician 400 LE - Engineer ll® LOW BATTERY INDICATOR h f 4 B s
Standard Features - ® AC & DC VOLTAGES ©DIODE TEST ®BATTERY TEST ::'i':csr::::n;ef Laég':;i);;{:;:s:dmda'ilﬁ ZﬁZN?g::::::::gsé,{:;:
® DC CURRENT @ RESISTANCE @ TRANSISTOR CAPACITANCE METER [EVoVgryyny RET-1-10) (Simhar 1o GE C106C1) 4.0 amp, 100PIV
©® CONTINUITY TEST - Buzzer @ DIODE TEST 600014 s 89 a $ 79 6a/10+
©®31/2Digt LCD @ 10M ohm INPUT IMPEDANCE 8 KELVIN BINARY QUA RTZ Gsiadis S r— :

630041 ...3.20 ea

©® CONTINUITY TEST-Buzzer
® 3 1/2 Digit LCD

BATTERY TEST FREQCOUNTER [INDUCTANCE N 250 LE CLOCK wiAlarm bl L
TRANSISTOR  [up to 20MHz Resolution 1uH #990126 T — T 1 ea/20+
DCACURRENT (T:T;;‘f'grr%ncs F“ﬁggﬁ,‘ﬁ““ $ 95 T Ak $1.350a....... *1.00 0a/20+
10 Tl | 110097 ... 350a...... d

™ from 1pF to 20uF CD APACITANCE 59 e 6 o0pe ool bose

from 1pF to 200uF

{00 hoge ek bas. PROJECT PARTS
AC/DCCURRENT | 4 emc cURRENT . -

® ACCURACY:

Project
10 Amp DUTY % 0.5%
150 LE 20 Amp © RANGES:20mF, 2000uF, D
Stock # 990122| 200 LE 400 LE 200uF, 20uF, 2uF, 200nF, Stock No. 350009
$9Q95 | Stock #990123 | Stock # 990124 ] _ 20nF. 2000pF, 200pF 59¢
$ $ 95 ® Zero Adjust B ollde
4995 79 ® Safet est Leads : BUZZER D
Designed 1o meet I[EC-348 & UL-1244 safoty specifications [l © Egﬁpg::&go' Plug-in ORIGINAL DESIGN- 24 Hr. Binary J§3. 9 Vot DS, 8040 \ m
9 | Quartz Accurate Clock with 2 cotor B8 €
2 Year Warranty (Parts& Labor) AUTO-RANGE METER [XLTNar sl Asdad s11.59 ea
- - - . : Display in binary code. DESIGNED | *1.39 ea/10. aty
=i Not only does the 300 LE R FOR LEARNING about digital 50,‘,9,,,,
L Kelvin 94 boast alot of | circuitry & binary code. Built with
# 990125 individual IC components. Battery sn

| features ... the features

g i $ 95 Memory Loss Prévention. Comes LONG LIFE TP
go the extra dlistance. with rechargeable battery, DC wall § Stock No. 990098
AUTO-RANGE transformer and detailed instruction § 33.95 ea

"If we had to run into a
burning building to do
some  emergency
" trouble- shootmg and
could carry in only one
piece of equipment, the

manual. Advanced Level Kit
®ACY & DCV Stock No. 840589 ..579% JLE D T1 3/4
CCURRENT . Stock No. Color :oo.ow lOOOvOly
cRESISTANGE L wxades L el I R e
W ea B ea
O®CONTIN TEST VoIcE P _D 60026 YELLOW 5.08ea %.07
SIODETEST Svaogiico | WSS [:co0 icoios, ‘i ‘o
®10M ohm INPUT IMPEDANCE

i . REE XENON STROBE
Kelvin 94 wouldbeit! Siockho.  TUBE
|
. Popular Electronics ;3.25 ea
\ e s ?J Reviewed - May 1993 2.95 ea’20. Qty
™ ~ LA An elect:ionlc note pad, abl: TR;GGEI; CO|LT
] to record your message for XenonStrobe Tube -,
KELVIN94 The Ultimate Meter | s o 3 : r:;:lay I&t later. It has a built-in .s{"gg"" 320037
= B & a4 ' fl photo cell & as soon as it senses your
Wn m (dBm| W Logi¢ Probe 20 MHz SCOPE presence, it will automatically playback I .89 as 20+ Qty
only meter wit ccuarcy on D the message left for you. The 8|\ eparpEDLED

Duai Trace 2 Yr Warranty-Parts & La‘bor

Voltages built-in True RMS, Freq Counter § .- T s

to 20MHz Res: 10 Hz, LCR- Inductance

components are PC mounted. The IC IR Pair, LED lmrared
canfecordamessageupto20seconds B wansmiter

Tester Res: 10 uH, DC/AC Voltages ,,43, mﬂfﬁfg&i sz,,‘f;:""'"" & no mechanical parts or tape - only a ff and recelver
Res:0.1mV, Ohm Meter Res: 0.1 ohms StOCk NG, 740086 ........pperrreee $ digital integrated circuit. Stock No. 260061
12 INSTRUMENTS IN ONE - Intarmediate Lovel Kit = N$1.95 ¢a
AC & DC VOLTMETERS TEST ACCESSOR'ES Stock No. 840806 .................. 49 NEON LAMP
Model 94 AC & DC CURRENT, dBm, SCOPE R
OHMMETER, DIODE TESTER PROBES S\ockNo 260003
#990111 AUDIBLE CONTINUITY TEST, 00 5 s oo ] T $.15ea
$1 a ngl:émi% cag:gsn e T - $.12 ea/ 100+ Qty
E 700072 ....
*See Standard Features INDUCTANCEMETER, 150 MHz, X10 PHOTO CELL
Listed below LOGIC PROBE 700073 ........ ShoCle Ssolohm

$ .65 ea 45 6a /20+ Qty

ENGINE Standard Features plus - IC CLIPS™
Y IR e L] [EMP, TACHOMETER & SOLDER TYPE Stook o, 260078

DWELL ANGLE TESTER, SPRING LOADED 5. Gty 385 00 .45 ca 120+ Qty
Model 95 #390112 DUTY CYCLE, 10M OHM 350104 BLACK 565 oa. §-50 %a ) :

990105 RED  3.65 00.%.50 02

DC TOY MOTORS

DC T°X5 Motor
Stock No.

PUSH-ON, PUSH-OFF

Stock No. 270021 "
$.55ea %
$.49 sa/ 100+ Qty
SUB-MINIATURE MOMENTARY

SWITCH
Sloalg(No 990002

$ 95 IMPEDANCE, ANALOG BAR
199 GRAPH, K-TYPE TEMP
TEST LEABS NDOCTVE
- LEADS, INDUCTIVE
PICKUP CLIP, 6' TEST LEADS
Auto Mechanles g e X CARRYING CASE
* Standard Features - Models 94895
'®DC/AC VOLTMETERS ~ @AC/DC CURRENT
®OHMMETER @DATA HOLD ®RELATIVE MODE
@ FREQ COUNTER to 4 MHz (Model 95)
@AUDIBLE CONTINUITY TEST @ DIODE TEST

IPUSH-BUTTON SWITCH

‘ Stock No.
.75 ea/ 50+ Qty 6VDC High Speed M 6g0093 0 500 .

Solar Motor stockNo. 850646 [ 680087 O 840 . ea

) .60 ea 1.5VDC 680098 2 1380 $

$.55 eal 50+ Gty 680100 4 2390 2lea! 200: Gty

- WIRE JUMPER KIT MINIATURE TOGGLE SWITCH
®MAX/MIN AVERAGE MEMORY RECORD Toicr e R LA ot e Stock No.

@ 10A HIGH-ENERGY FUSE PROTECTION 5.95 ea 230289 140 Ploce Set .5 4,55 15.50 a3 1ypa. spsT
@®AUTO SLEEP & AUTO POWER OFF 5.50 0a/3+ Qty 330290 350 Plece Set....5 8.5 [§%.79 ea/s504 aty
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For phone orders call (602) 451-7454 or Fax your orders to (602) 451-9495
Minimum Order: $10.00 plus $4.00 Shipping and Handling. We accept MasterCard, Visa and

Money orders. Canadians and orders that need US MAIL send minimum $5.00 S&H.
Call or send for our FREE CATALOG!

TINY TRACKBALL
This isprobably the timiest trackbail aver made!
It measures only 1 "L x /"W x 35"H.
.\ Made by Alps for a major laplop computer
h maker that went out of business. They are
B very precision made and highest quallty.

RADIOSONDE
Very late mode| Radiosonde made for tracking all types of weather data. These were to be
sent aloft attached to a weather baltoon {mot lacluded), Each is about 10%/," long x3 ¥y thick x
8" wide. Inside of the removable cardboard sleeve is astyrofoam chamber housing a sophisticated
8I1C circult board which has sensors hed to pherlc pressure, b ture and
humidity. As it gathers the information, It transmits the data at about 1.677 gigahertz (GHZ).
These are prime, brand new units that were waiting shipmeat from the manutacturer (Space
Data Corporation) to the government when the contract ended. These ars complete except 4
for the 24V battery (we coanected two 9V batteries in series and the unit worked
pertectly from them). Sorry, no schematic available. The main board
contains the following ICs: 7555, CD4051, C04520, LM324, 4151,

E 3.IA1 DT0G2/TB6012CF and a tiny 8 position connector. They
appeav to be complete, new and very recent In manufacture. We have no
kaup Info or schematic. Hurry, these may not last long!

v

get your Radiosonde today!

TLC27L (2 pes.) and 3 T8M1SC voltage regulator. It aiso has the / / HANDBOOK OF KIT PLANS
precision T05 case pressure sensor, hygristor sensor hoider (with ) We have a limited supply of the 1997 Electronic Hobbyist Handbook 1901
the hygristor (humidity) sensor plate in a seated costainer ready which features the complete Plans, Parts Lists, PC Board Layouts | hopavier "
VAiown) . toinsertinto the holder), istor for and and Assembly Instructions for 31 of our most popular kits. Allows | HANDBOOK
AND nose cone transmitter antenna assembly, These cost the government a you to tind out detailed information on many of our kits. Bulld them | = =
NOSE CONE bundle to have made but we are selling them at a giveaway price. Hurry, G5058 $8 95 with your parts or buy the kit from us. This handy 100 page f_:-‘ =

also ins infs ion on how to read resistor color
codes, identify kit components, etg. Contains articies on Geigers,

Amps, Sequencers, Alarms, etc. G2710 $3.50—
SUPER CP CLARE 5vVDC

RADIOSONDE MAIN CIRCUIT BOARD % G5064
Main circuit board as used in the Radiosonde above. These are the < 5

"Heart" of the Radioscnde and contaln the foilowingICs; 7555, C04051,
CD4520, LM324, 4151, TLC27L (2 pu] and a 78M15C valtage regulator- &

siso ins the Ic p sensor made by SDC. The boards s T INFRARED LED DIP RELAY ﬁ
brand d ia the final assembly stage - they do not ¢ Ith the transmitt & “«"
::;e::annu?::v:l':ﬂ;::\s:r o:th:alhaerml:‘tory. Theyeﬂohavye v::I:us‘::‘:ls:nrs. unlalr:n: ca;;. regular "':» Superioutaut |umvo|bize intrared|LED PRAMA 100375

made for use in Zeaith remote controls.
Diffused grayish blue tens. High outpet
unit actually produces 2 spots of
Infrared energy.

Small reed relay in a miniaturs blue epoxy
package features 1 form A (SPST) contacts
rated 1amp. Coll voitage 5VDC resistance
380 ohms. Fits in standard 14 pin IC socket.

G2318 3/$1.00 G5108 89¢ ea.
100/$25.00 100 ror $85.00
only 5ma (+ 1mA). This GFC is brand new,

1000/$220.00 1000 rFor $750.00
SHARP GP1U5 INFRARED MODULE )
busses for 21 16 pin dip devices grey In color and mounts in a standard wall

Super sansitive infrazed module by sharp is onlyS/s" x3/¢" x 12" Turns /
3 on any LED or low voitage reiay from over 50 ff. away when you press \
interposed power and ground busses. outlet. Complete with all hardware and wall buttons on almost any infrared TV or VCR remote controlier. Has only

Brand new. Size: 417" 181w, plate. Leviton# 6599-GY. Brand new in box withsimple Installation § 3 hookup pins and operates from 5 to 3VDC. Module and simple hookup

G5050 $8.00 yoitreotion:. G5007 $9.95 dagam. G5076 $1.49 ea. + 10/$14.00
INVERTER TRANSFORMERS BLUE T1%,JUMBO LED - 100/$125.00 - 1000/$1180.00
4 LEAD TRANSFORMERS Factory fresh T1%/; Blue LED features clear — TRANSISTORS BY THE SCOOP .’

These convert low voltage DC to high 5 lens and long leads. We purchased these directly
voltage required for strobes, Geiger
counters, fiurescent displays, etc. /

from the factory and are offering them 1o you at
when used iu conjunction with a 555
We just purchased close to a'/2 milfion prime house numbered transistors made for

caps, trimmer resistors, etc. Size: §/;" x2"". Brand New Prime - No specs or schematics.

ECTOR PADBORDTvrE 3677-6
Very useful Vector glass epoxy circult
board for prototyping various
tlrcutts. Has over 3380 drilied holes
spaced on .1" centers. Very useful
tor laying out all types of electronic
clrcuits. Has various folf pattems as
shown. Features 3 hole solder pads,

INTERRUPTER (GFCI)
This quality GFCI is the same type found i
many mew homes all over the country. It
features trip time 1n .025 seconds for 240mA
faull, silver alloy comtacts, tough impact

and trip of

close to our cost to provide you with a aew
dimension for your projects. The blue LED is made
IC oscillator circult (schematic supplled).
Stock# Size Price
an OEM. Each is house numbered and has full length {eads. They are absolutely first
quality - not rejects. We think there are FETs, Darlingtons and smail signal NPN

trom silicon carbide and can withstand up to 50mA
current without damage. We have found that It looks
N1703 .4" x .4"Tiny $2.00
vy 5" :
6093 .5"x.5"Medium $1.75 transistors, We do know that there is at least 4 different house numbers. Most are
reguiar size T092 cases however, there are also a few 1 watt T092 cases.

best if operaled close to a 4VDC limit. Very unique and tolertull
G5067 79¢
HIGH BRIGHTNESS ALL
COLOR LED ASSORTMENT ;am::::::;llue aswe méegg;n;m hg!h;:;tg:acv;g:f)agms at least

10 ror $7.50 « 100 For $69.00
\%%X: 10 scoorps (aBout 5,000) ‘$40.00

STANLEY HIGH BRIGHTNESS
CLEAR CASE LEDS_:m){
N
10" THRUSTER WOOFER
:;::r;:.:::tlz'e: g'l ff:&ﬂz’g::ﬂs' :;&o:“?l'_’ ireen You wil! be amazed at the great sound of this high quality 10"

Powerful bright LEDs ia popular T1 3/4 case. Each has a water
clear lens and long leads.
woofer that is perfect for upgrading your oid system or ne
G5464 $1 00 construction. pWe nr: rto'llﬂ' rlhafe we‘:l made by JB’L" 4
SUPER PC DRILL BIT

GREEN G5308 8/$1.00 100/$98.00
ercow G5309  8/$1.00  100/$3.0

MUSIC MAKER

RED G5307 10/$1.00 100/$8.00
(lhelr model #210H). Thly fnture 8 ohm

poly foam dandaf

ASSORTMENT MODULES response from 25H1 1o 2KHZ. Weight: 2.5 Ibs.
Operate on 6YDC to 12VDC with built In spuk Brand new and at an iacredible blowout price!!!
%\\ { f 1 G3256 "Somewhere My Love" G3311 $15.95 Ea.
=" (SR f = G3900 “Let Me Call You Sweetheart" OR

G3226 "Pomp and Circumstance”
G5034 "Winter Wondertand"

$1.00 EACH

&\ ey MLYNX TRACKBALL
?‘ " @ Mictolyaxtrackbalimade byHoneywel

Perfect assortment for PC board needs. Eight dlfferent
drill bits ranglng from small to large sizes.

G590 $6.95

’::p; - WEIRD GENERATOR/
(7 LINEAR MOVER

PAIR rfor 30.00

SUPER PC BOARD
BLOWOUT

ol Unique science item consists of a large coll for XT IBM compatible computers with

{o| / r—

{{ which slides between two sets of rare earth 4 MS-DDS up to version 3.0. These feature | /-
super magnets. The coil has 2 mounting hoies to S easy asit ts bet [~

attach anything you want and It travels to the and very rapidly your keyboard and your computer so no seriai /0

This is your chance to stock up on prime copper clad for
making atl types of custom PC boards. Various sizes: 2"
17" up to 6" x 6" or larger. This is high quality giass
epory double sided copper clad!

G3500 50/$7.95
{Add an additional $2.00 extra heavy shipping)

card is needed. Features graphics driver, ergonomic design,
self contained menu for user programming of ball and button
defiaitions, text and graphics modes, fast direct cursor motion, atc.
Comes compiete with cable, instruction manual, softwars on 5" Hoppy.
Brand new in boxes. NOTE: For XT computers only! Blowout Price:

G3649 $4.50

when 12VDC is applied to It. Reverse the voltage and it snaps back
to the other end. it also can generate enough electricity to light a
LED. Simply solder any LED to the coil and as you shake the coll back

and forth the LED will light up. Unusuat item is about 3 %" [ x 13"
H x 7/g" W. Removed from optical hard drives for Next Computers.

G3909 $10.00
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e PIONEER

REPLACES ALL
THE REST

GREEN

PANASONIC TZPC-1453G2

- CALL FOR PRICING &
JERROLD DON-7.DON-5  AyAILABLITY ON NEW AND
REFURBISHED EQUIPMENT

SCIENTIFIC ATLANTA 85118529

)
STARCOM 7BB ... 317 JERROLD

STARCOM BBB ..o, §17%
SA 8580 6-BUTTON ........coooveininnne $17% ZENITH
DP-SCHIP ..ot $10%
ZENITH 3-WIRE CHIP o..vooooooeoooe . $1 100 SCIENTIFIC ATLANTA
§
g
o
BE SAFI' a
Don’t buy Cable Equipment 3
from anyone that isn’t el
800-338-0400 =i |
this seal g
6325-9 Falls of the Neuse. Road_ Raliegh, NC 27615
30 day Money Back Guarantee - 1 year warranty - Your Satisfaction is @mrmrteed/ 109
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STEEL ENCLOSURES

Features inciude ventilation holes, self-adhesive
rubber feet. Front and real paneis are 0.05" alu-
minum alodine painted white. Top and bottom
covers are 0.04" phosphated steel painted black.
E3119A (25" x 8" x 7") $12.95
E3119B (2.5° x 12" x 7%) 15.95
E3119F (2.5° x 17" x 11°) 19.95
E3119G (3.5°x 8" x 7%) 13.95
E3119K (3.5" x 17" x 11°) 24.95
E3119P (5.2" x 17" x 11°) 29.95

DB25MALETO >
FEMALE CABLE &=

Hi-quality molded ends. %‘\/ -
{94W006) $5.95 each )

PARALLEL
PRINTER CABLE
PC-compatible. High- |
quality molded ends.
« 3-Ft. (94W006)

$2.89 each
* 6-FL. (94W007)

$3.29 each

STEREO
EARPHONES
Unitimpedance 32Qz
1.5%; 27mm mylar
speakers with wash- 3
able ear sponge; max.
power 0.05W, 4-foot
cord; compatible with
all personal stereo
products. (83V002)

. $3.95 each

PLUG-IN
POWER
SUPPLY
12VDC @ O0.8A.
CIE #DV-1280.
(83E009)

$4.95 each

3-SECTION DIELECTRIC FILTERS

« 1875 MHz. Matsushita #GPS1575. (83P013)
$9.95 each

« 1226 MHz. Matsushita #GPS1226. (83P014)
$9.95 each

15KV TRANSMITTING CAPS
10 pF (94P009) » 25 pF (94P010)
50 pF (94P011)
Your Choice - $12.50 Each

gqx 20 WATT, 50 OHM

STRIPLINE RESISTOR
(92P003) $9.95 each

NEODYMIUM
MAGNETS
100+ Gauss each,

‘92N003)
6 for $9.95

JOYSTICKS
Base 1" x 1" x 1"
Waell-constructed.

« Two 5K pots.

«+ Two 150K pots.
(93Po05) $3.95

SCANNER RF AMPLIFIER

5 MHz to 900 MHz installs at antenna and serves

as a preamplifier to increase signal to noise ratio.

Increase the sensitivity of your scanner or short-

wave receiver over six times (10 dB gain). Easy

hookup. Power supply and coupler jncluded.
(82a025) $19.95 each

AMAREX
UNIBOX
2" x 25" x0.758"%,
with 0.125" hole
in one end.
(920065) Three
for $5.00

6-POLE LINEAR
PHASE FILTER
10.7 MHz. Phase Lin-
ear #517N.

(94P012) $11.95

BRAND *"X* LENS
Eyepiece-type magnifier. Fo-
cal length = 50mm, :3.2. Ap-
prox. dimensions: dia. =
38mm, length = 43mm. Ex-
cellent hand magnifier at
approx. two power. (93L.009)
$9.95 each

PAY RADIO
DECODER
(CODART)
Pay radio? That's right. Part of
a system that broadcast pur-
chased programs late at night,
these Codart units would turn
on one of two tape recorders
when a coded tone was broad-
cast. Contains a Z-80 with 4K of EPROM, 2K of
battery-backed up RAM, 18-key keyboard, 8-
digit display and relays for the recorders. Repro-
gram it to make your own stereo or lamp timer, or
a time lock to keep the kids from watching too
much TV. With documents. (82C002)

2 for $19.95

TELETEXT DECODER

Teletext signals may be hidden in the TV signal
you receive. The VBI-1 decodes the wealth of
data at baseband level and converts itto channel
3for reinsertion into your TV. Teletext messages
may be watched superimposed over your favor-
ite TV show. New. (94Vv002) $89.95 each
TELETEXT

DECODER % w

CARD = ™
For the firsttime, the TeleText Decoder card lets
you use your personal computer toreceive news,
sports, stock, traffic and other important news
information through normal commercial, cable or
satellite TV signals. Without the need and ex-
pense of modems, telephone lines or service
fees, TeleText offers PC users the ability to view,
capture, store and print TeleText information
pages easily and quickly.

By simply connecting the TeleText Decoder
cardto a conventional TV antenna, cable hookup
or satellite receiver and tuning in to a TeleText
service TV channel, you can receive any Tel-
eText information in full color and graphics. With
additional software, you can even capture and
manipulate stocks, mutual funds and money
market funds for your own personal use. You can
also watch regular TV programs with the built-in
TV tuner together with a TV display card or by
using an additional TV monitor.

ForIBM PC, XT, AT or compatible computers,
MS DOS 2.11 or higher. 512K memory required.
VGA, CGA or EGA display recommended.

(94C001) $199.00 each

28V MINIATURE
LAMP QM&“*“’

40mA, 6° wire leads. (92L.029) .
4 for $1.00 or 100 for $19.95
= ———

12V 5% 1W ZENER
RD12F. (835031)

QUACK

MEDICINE?

These units arethe heart ¢’

of devices billed asy

"muscle stimulators®and

marketed in the $200

price range. They runon

a 9V battery with a 90V A N

pulse output at the rate of approx. one per

second. Assembled on a breadboard, compo-

nents include a timer chip driver transistor and

output transformer. Sneak one into biology labs

and make a dead frog's legs kick. (34U002)
$4.95 each - 3 for $10.00

5 for $1.0Q

24-Hour BBS
(408) 943-0622

2400 Baud ¢ N-8-1

030594

ALLTRONICS

2300 Zanker Road ¢+ San Jose, CA 95131
Phone (408) 943-9773 ° Fax (408) 943-9776

CIRCLE 215 ON FREE INFORMATION CARD
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Visa, MC, AmEx cards accepted.
Minimum order $15.00.
CA & OH residents add local sales tax.
Shipping additional on ail orders.

VISA "'L‘ZT,
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Call Toll Free 1-800-325-2264 or (305) 716-1016
4225 N.W. 72nd Ave., Miami, Florida 33166 FAX (305) 594-6588
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Circuit Specialists, Inc.

We've been providing electronic equipment and supplies since 1971!

ET1cHING TANK

This attractive injection moulded designed tank is
ideal for etching your PCBs. It includes a
thermostatically controlled glass heater, electric
agitator and PCB hanging accessories. Measuring
graduations are included. Maximum PCB size is
160mm x 250mm or 200mm x 250mm w/o heater.
Typical etching time is 4 minutes.

CAT NO DESCRIPTION PRICE
ETI10EN Etch Tank System $48.00

Positive PHOTO RESIST
PRE-SENSITIZED PRINTED

Circuir BOARDS ...
ﬁ;m;‘."fy_é_!; :

These pre-sensitized printed circuit boards

are ideal for small production runs. They ﬁ“f;“ = o
provide high resolution and excellent line g = :‘,} L
width control. High sensitive positive resist R

\lc o
coated on loz. copper foil allows you to go - >
direct from your computer plot or art work J
layout. No need to reverse art.

Single-Sided, 1oz. Copper Foil on Paper Phenolic Substrate

PRICE EACH
CAT NO DESCRIPTION 1 10 50
PP101EN 100mm x 150mm/3.91" x 5.91" $2.55 $1.90 $1.70
PP114EN 114mm x 185mm/4.49" x 7.28" 2.98 245 1.98
PP152EN 150mm x 250mm/5.91" x 9.84" 5.40 3.98 3.60
PP163EN 150mm x 300mm/5.91" x 11.81" 6.15 4.48 4.10

Single-Sided, 10z. Copper Foil on Fiberglass Substrate

PRICE EACH
CAT NO DESCRIPTION 1 10 50
GS101EN 100mm x 150mm/3.91" x 5.91°  $ 3.90 $2.98 $2.60
GS114EN 114mm x 185mm/4.49 x 7.28" 4.80 3.49 3.20
GS152EN 160mm x 250mm/5.91" x 9.84" 8.69 5.98 5.78
GS153EN 150mm x 300mm/5.91" x 11.81" 10.20 7.20 6.80
Double-Sided, loz. Copper Foil on Fiberglass Substrate
PRICE EACH
CAT NO DESCRIPTION 1 10 50
GD101EN 100mm x 150mm/3.91" x 5.91"  $ 5.07 $3.68 $3.38
GD114EN 114mm x 185mm/4.49" x 7.28" 5.96 4.29 3.99
GD152EN 150mm x 250mm/5.91" x 9.84" 10.47 7.39 6.98
GD153EN 150mm x 300mm/5.91" x 11.81"  11.95 8.69 8.30

~A-Nol-

-f=0:"e
=¥ s
~Wa

THE SOUTHERN CROSS

A Single Board Z-80-Based Computer
Here is a single board computer designed |\, SMmos I

Withaseries of add-onboards, smartsockels, « 8K EPROM
fullycommentedmonitor &an intelligentEPROM  » 64K RAM
emulator, itcanteach many aspects of micro- ¢ 4.00MHz 280
processor & micro-controller techniques of *

programming.
The Southern Cross SBC is designed to teach

We do not fill the User Manual with pages of
theory. Go straight to program examples. Starts  DS1216BEN SmartWatch
from a very basic level anyone can follow.

The Southern Cross system includes:

especially for the 1990's generationof students. o hardware speed control

10 year RAM backup with optional DS12138 Y
Calendar/time access & RAM backup with  target system. Cables included. Small 4.5°
optional DS1216B

¢ 9-158V AC/DC Single-sided PCB 9.75" x 5.18"

beginners modern code development tech-  Two add-on boards available. Relay Board to  SCSEN Kit
niques as well as assembly language. Start  connect to real world of lights & motors and 8 x
with machine language using the on-board 8 LED module Board to write moving displays.

ErcHiING CHEMICALS
FERRIC CHLORIDE

A dry concentrate that mixes with water to
make 1 pint of etchant, enough to etch 400
sq. inches of loz board.

PRICE EACH
CAT NO DESCRIPTION 1 5
ER-3EN Makes 1 pint $3,50 $2.75

e This product is

E V E:LOPE used as the devel-

oper on our positive photo-resist printed circuit boards.

3 Includes instructions. 50 gram package, mixes with

A =) L water, makes 1 quart.
> S 4

CAT NO DESCRIPTION

POSDEVEN Positive Developer

PRICE EACH

1 10 25

486 CPU CoOLER

Increase ‘Performance! Prolong Life!

COOL IT! With our easy to install
miniature CPU Cooler Fan. This kit
includes an omni-directional heat sink,
long-life, low noise, DC fan with ready to go
power hook-up. The best low-cost, high add-
on value investment you can make!
PERFORMANCE Typical 80486-33MHz CPU
surface temperature reduces from approximately
79°C to approximately 48°C. Typical 80486-50MHz
CPU surface temperature reduces from approximately

95°C to approximately 54°C. PRICE
CSI PART# 1 5
CC-M3SEN $15.95 . $14.95

WANT MORE INFO ON THE
SOUTHERN CROSs?

Use our FaxBack Automated Document Retrieval System:. Dial
1-800-662-5426 (602-834-1005 In AZ) and select document
#5025 on your push-button phone. You'll receive an article
reprint from Australia‘s “Silicon Chip" magazine. reviewing the
Southern Cross SBC. This is a free service available 24-hours a
day. Don't forget to have your FAX# handy.

21 hex digit keypad. then progress to usinga PC ¢ 1EN Southern Cross Kit s ] 45_00
Assembler provided with many program exam-

o ples. Serial download assembled program from  SC2EN Assembled
N PC to Southern Cross. Serial interface provided.

$185.00
$49.00

SC4EN 8 x 8 Board

Simple, but powerful monitor program fully
annotated. Learn to use parts of it in your own  SC3EN Relay Board-1 relay $27_00
. programs by ‘system qalls' & using a'header file'.  §C13EN Kit to complete relay
Learn how to singte step through your program board-7 relays plus
to find errors. Both hardware & software single  SOmPonents
stepping provided & explained.

$19.95
$18.00

$36.00
Intelligent Eprom Emulator

Full explanation of how to construct & use
it. Uses 51C's & 8748 uC. Emulates 8K, 16K &
32K EPROM. Recognizes binary & Intel hex
flles in software. Connects fo printer port 1
or 2 on a PC. Reset sent in software before
file transfer. /F switch fills unused emulated
ROM with any hex byte. Powered from

DS1213BEN SmartSocket

x2.3"double-sided.PCB with overlay. Many
examples provided on floppy disk.

$79.00
$94.00

SC6EN Assembled

o wwWWwW americanradiohistorv com
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Circuit Specialists, Inc.

Always New! Never Surplus!

Toll-Free

800-528-1417 « In Arizona 602-464-2485 * FAX

602-464-5824

Our phone operators are on duty from 8:00am-6:00pm MST

EDUCATIONAL PROJECT KITS

These kit designs are fully tested & guaranteed to work! They are designed to provide
educationalvalue aseach kitincludes complete documentation, aschematic diagram
and a short discussion on the theory. All of the circuit boards are made from 1.6mm
fiberglass. They have beensilk-screened onthe top to aidin component placement and
the backs have been soldermasked to aid in soldering. The solder pads and traces are

on the large side to help withstand rough

handling.

High Quality Educational Project Kits

Excellent Documentation

EachKitincludes a Schematic Diagram

A Circuit Description and Theory

Discussion Included

PCB's are Rugged 1.6mm Fiberglass

PCB's are Silk Screened on Top to Aid in

Component Placement

PCB Pads & Traces are Oversized to

Protect Against Rough Treatment

¢ Faulty Components will be Repilaced
FREE of Charge

Three Digit Panel Meter and
Counter Module

Basic low cost counter. Two or more counter
modules may be piugged together with 6-
pin sockets & harness provided. Uses a
single-unit 3-digit LED display. Built around
the 14553 & 14551 chips. Box & battery
provided. The separate COUNTER MODULE
shows how to use the Kit as a counter. Has
COUNT & RESET switches with debounce
clrcuit built in to eliminate problems from
noisy switches. 9V battery operation.

CATNO PRICE
KITAEN $19.95

Introduction to a Power Supply
Batteries soon become an expensive way
to power your electronic kit and electronic
games. This is a basic power supply using
two 7805 regulators. Input up to 20V AC
from a transformer or power pack. Two
regulated outputs—tixed 5V, the other
variable. Box provided. Good introduction
to electronics.
CATNO

KIT 4EN

PRICE
$12.77

Introduction to LM3909.
Continuity Tester & Long Life
Flasher

MostiCs operate inthe 4V to 40V range. The
LM3909 trom National Semiconductor
changed this. Two PCBs supplied. A 1.5V D
cell will flash an LED for over two years. Use
as an imitation car alarm. A second PCB
connectsthe chip asa 1.5V continuity tester.
Seven pages of documentation provided
from National Semiconductor.

CATNO PRICE
KIT 11EN $9.95

ATTNEDUCATORS:
Call for Special Kit

Prices on Quantities
of 10 or More.

Sound Activated Switch for

Tape Recorder

Can be adjusted to turn on your tape
recorder through its REMOTE piug. Has
feedback and delay circuit for robust
operation. Very sensitive, Proven circuit.
Needs 6V plug pack tor most stable
operation.

CATNO
KIT 13EN

PRICE
$9.95

6V Tape Switch for Telephone
Record your phone conversations. Turns
tape recorder on when the handset Is lifted.
Easy to connect to your phone line. Plugs
Into REMOTE & MIC jacks of your tape
recorder. Best for 6V tape recorders.
Educational Kit, not tor lllegal use.

PRICE

KIT 15EN $9.95

FM Telephone Transmitter
Miniature transmitter which attaches in
series to one of the two lines to your
telephone. Transmits over 200 meters to an
ordinary FM recelver. Transmits further if the
FMreceiver is nearthe phone line. Tune with
ceramic trim cap. Uses the phone line as an
aerial and power source. Not for illegal use.
CATNO PRICE
KIT 16EN $8.95

Logic Probe
This is the most important piece of
equipment for testing and measuring digital
equipment. It Is usually used in fault finding
and testing, but can aiso assist In design
work and to find out how digital equipment
works. Switch tor either TTL or CMOS. Our
own modern design using a PUT. includes
detection circuit for.very fast pulses. Glves
visual (3 LED's) and audio (piezo buzzer)
response.

CATNO
KIT 24EN

PRICE
$10.88

Fiber Optic Audio Link

Allows you to send sound through plastic
Imm tiber optic cable. Matched
transmitter/receiver pair from Motorola. Two
circuit boards with a microphone at one
end and a speaker at the other. 14 feet fiber
optlic cable supplied. Will work over 200
meters.

CATNO
KIT 26EN

PRICE
$29.00

Two Stage FM Transmitter
Our most powerful FM 'bug’ to date. A two
stage FM transmitter with an RF transistor
(2N3563 or ZTX320) in its output stage. 9V
operation. On/off switch mounted on the
PCB.

CATNO
KIT 32EN

PRICE
$9.95

CIRCLE 293 ON FREE INFORMATION CARD
wWWW americanradiohistorv com

I Company Name

General Purpose 4-1/2 Digit
Frequency Counter with LCD

General Purpose 4-1/2 Digit Counter uses
Harris 7224 I1C. Full instructions INCLUDING
the 7224 data sheet Is included. All pins
from the 7224 are brought out for easy
access. Directly drives an LCD (provided).
This project is a building block that you can
use as part of a larger project. The LCD
section can be cut away and connected
by atlat ribbon cable. The Kit has its own 5V
regulated supply on board for the 7224,
allowing a relatively wide range of voltage
inputs from +6V to 10V.The Harris 7224 counts
up to 15MHz, guaranteed, 25MHz typical.

CATNO PRICE
KIT 36EN $42.00

Intro to Microcontrollers
Learn to program microcontroilers without
going to technical college. This Kit
introduces the Motorola 68HC708KT, an 8
bit, 16-pin microcontroller released in 1992.
The Kit'is a down counter from 60 or 90
seconds with beeps every 10 seconds. All
the software code Is supplied and fully
explained. See how easy itis to change the
time and beep settings by simple changes
in the software program. You can judge for
yourself how using micro-controllers is a
huge advance over using logic ICs. On/off
switch and pulldown resistors on input lines
are all bullt into the K1 and are under
software control. 9V battery powered.

All the information about how to continue
learning to program these “computers-on-
a-chip® is suppilied. The tools to program
the K1 are available at very low cost (under
$200) from Motorola. The K1 is the simplest
8-bit microcontroller available.

CATNO
KIT 38EN

PRICE
$38.95

REeceEIVE Your FREE
Cory or Our NEW
FALL/WINTER CATALOG

Our 100-page catalog is loaded with electronic supplies and
equipment! Semiconductors, Switches, Passive Devices,
Computer Systems, Test Equipment, Industrial PC
Supplies, Printed Circuit Product, Heat Shrink, Wire... the
list goes on and on! If you order from this ad, request that
a copy be included with your order. Or just fill out the
catalog request coupon below and mail it in. Mai/ Your
Request to our Distribution Warehouse:

Circuit Specialists, Inc.

220 South Country Club Drive'

Mesa Arizona 85210

FEEEEEEEEEmE

I ISAW YOUR AD IN ELECTRONICS NOW! I
I Please send me a FREE copy of your Genera! Catalog, I
I Send it to: I

I Name

I Address

| cv State Zip

MON SOIUOI03|T ‘pe6L ABW
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NEW ITEMS! NEW PRICES! NEW ITEMS!

NEW PRICES!

B G M lc Ro P. 0. Box 280298 Dallas, Texas 75228
¢ , (214) 271-5546 @ m

FAX (214) 271-2462
LCD DISPLAYS

SWITCHING POWER SUPPLIES

OPTREX 2x16-DMC 16207H-8 Bit ASCII Input , DELTA Switching Power Supply
Oim. 3'kx1%.x% Char. Height . 19° $5. 99 Heavy duty switcher—A full 280 watts
OPTREX 2x20-DMC 20261-8 Bit ASCIl Input completly enclosed w/fan—UL and CSA
Dim. 4°sx17lsx% Char. Height 19" $7- 99 approved— + 12V @ 7 amps— + 5V @ 37 amps

OPTREX 1x16 "Backlit"-DMC 16187-

8Bit ASCIlInput Dim. 3 ' fax13ksx%1
Char. Height .11 $9 . 95
OPTREX 1x20-DMC 20171-8 Bit ASClI Input

Dim. 73hsx1%hex'/2 Char. Height 42 $9- 95

OPTREX 2x40-DMC 40218-8 Bit ASCll input
Dim. 736x1%/16x'3/32 Char. Height 19" $9 . 95

VERY EASY TO INTERFACE TO ALMOST ANY

STEREO AUDIO AMP

This 20 walt per channel, open frame, stereo audio
amp comes completely assembled and tested. It
also includes a self contained plug-in power supply.
Less than .1 % distortion for you real "audio buffs”.
You supply the speakers and we will supply some of
the cleanest audio you have heard. Unit includes
volume, tone, and balance controls. Front panel
measures 9"x3".

Astealat .........$12.95

-5V @ .75 amps—
-12V @ .75 amps.

Measures 8 1/2"'x
515/16"x7 3/8"

$17.95

SIRENS

Simply apply 12 volts to this little
baby, then you had better hold

your ears. Very loud!
$5.95

Great for car andintrusion alarms

NS16450.......... 6.50

S$SI-202 Decoder2.25
8870 Decoder . .2.25
5087 Generator .2.00

AY5-1013 pin out 2.45

5089 Generator . 1 .25 .........
STATIC RAM EPROM SPECIAL

(COM 2017) .... 1.75
IM6402 +5v High speed

20/16; KRB 22008 ISt 1500 We bought a large quantity of
PR Sty BOD ] - 75 | 2708s, 27165, 25325, 27325, 2764s,
2102AL-4 L P 450ns '} '49 27128s, 272565 and 27512s froma
i o’ =° T computer manufacturer who re-
SANYO_BRUSHLESS g::;;_;sGX‘d‘ .500 L ;gg designed their boards. We re-
12VoltDC at .07 Amps— 2114L-3 1KK4 300 n.s. .. 45 f§ movedthemiromsockets.erased
7Blades 2125A-2 1KK1 70n.s. ....1.00 and verified them, and now we
. s 2147 aKXV ... .1.00 Q offer the savings to you. Com-
60 MM—2 3/8"x2 3/8"'x1 2148, ... . ... .5 ..1.00 plete satisfaction guaranteed.
$5.95 i Eaaga Yok Your Choice
L 8264 crae feros oo 1/20 10/8.00
TECHIDYNE—Brushless ?532%2“8 ceeee V{g.gg g;;g - .;.gg 10:15403
12Volt DC at.12 Amps— S B A
DYNAMIG RAM B :
7 Blades L RAT 2764 ... ....2.00 10/17.50
80MM—3 1/8"x3 1/8"x1" 2108-48KX1 . so 27128 T e
This size commonly usedin ZASSI SKXILSVOl R mrn .o 70 g 10508
; $5 90 4027-4KX1-260n.s. .. .. .....80 Q§27152......4.75 10/40.00
Computer Power Supplies g 4116-16KX1-250n.s. ... ...40 .....8.50 10/77.50
4116-16KX1-200ns. .. ... ...75
PANAFLO—Brushless—12 VoIt DC at 4116-16KX1-150n.s. ... .. ...80
4128 Piggyback . . ...... .. 2.00
-121'30&55??;’9156,_ T o $5.99 4164-150n.s. . ... .. 490r9/3.50
— /16" x4 Tyl 172 . 4164-120n.s. ............1.10 QO74% - :
6 4164-100n.s. ... ........1.40 §8742......... .. ceee--7.00
TMS4416-16KX4-15-n.s. ..2,75 §8748.. ... ... ... ......7.00

8000/80000

4464-150n.s. ... ........1.40 §8749.. ... .. .. .....7.00
8237  1.90 am2b" (a257) 1 SO A304120ME - meegie w143 R memec weRiZ 5
8002  $2.50 8237-5 2.80 | 8155 225 8259A 185 [ gaciaoons o 1a3 R87SS .. s
8010 495 g243 175 } 8156  2.25 8259C-5 2.10 W 4y56.150n.5. ...1.250r9/9.95
8031 295 8250  2.95 | 8202A 8.00 8275 10.95 M 49256.120n.s. ..1.300r9/10.99
8032 3.95 (16450) 6.50 § 8212 1.25 8279 2.25 @ 41256.100n.s. .1.300r9/10.99
8035 1.00  (16550) 10.95 | 8214  2.00 8284 1.49 B 41256-80n.s. ...1.300r9/10.99 825123 1.49
8036  4.95 8251 110 | 8216 125 8286  3.50 f§ 41256.60ns .. ........1.85 JOZIVZI ... ... .
8039  1.00 82535 1.75 | 8224  1.25 8287  2.49 fl 1Meg-100n.s. .. . .. 4.40
8085  1.55 8254  1.80 | 8228 1.75 8288 350 | 1Me J80ns 440 825126 .~savuan. 1.49
8086  1.55 8255  1.50 8530 3.00 | 414256-80n.5.256x4 ... 4 825153 1.75
8088 220 82555 1.75 SIPPS. SIMMS. & CACHE AVAILABLER “ =~ ~~ """ """ ° a

TERMS: (Unless specified elsewhere) Add $3.25 postage, we pay balance. Orders over $50.00 add 85¢ for insurance. No. C.0.D. Texas Res. add
81/2% Tax. 90 Day Money Back Guarantee all items. Allitems subject to prior sale. Prices subject to change without notice. Foreign order - US funds
only. We cannot ship to Mexico or Puerto Rico. Canada, add $7.50 minimum shipping and handling. Countries other than Canada, add $15.00
minimum shipping and handling.
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Debco Electronics

4025 Edwards Road, Cincinnati, OH 45209

Toll Free Order Hot Line,

1(800) 423-4499 - Information - (513) 531-4499

Millions of Chips, Transistors and Electronic Components in Stock!

74L - 39| 74F245----. 791 TAHC154--- 129
74L. - 35| 74F251- 79 [ 74HC157---- 59
74L - .35 79[ 7
74L. - 35 79
74L. - 40 69
74 - 25 - 119
74 S | 74 69
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40| 7 99
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ADCOBI7 - -

Regulators, | ADCOBZO;:.
Adjustable | apc120s-- 45

838

pritrepeatd

it el ety

0}
i
]
5

In addition to these catagories, we have tens of thousands of other components, chips, CPUSs,
RAMs, EPROMS, PALs diodes, bridges, MOVS, resistors, chokes, torroids, LEDs, displays,
cables, switches, relays, tools, instruments and other new and surplus aquipment in stock.

ey Call OF write fOr a complete listing Gue—

Terms and conditions of sale: (NO MINIMUM ORDER!) - Mail all orders to: Debco Electronics. Inc
4025 Edwards Road, Cincinnali, Ohio 45209 or call. toll-free - 1 (800) 423-4499 or (513) 531-4499 - We
accep! cash, checks, money orders (U.S. funds only), VISA DISCOVER and Mastercard - UPS ground
shipping- $5.00 1st Ib. - 50 each additional ib. - 2nd Day Ar- $8.50 1st. Ib. + 1.50 each add. - Next Day
Air- $17.00 1st. Ib. + 2.50 each add. - Most orders shipped within 24 hours. (COD orders add $5.00)
(ALL COD'S SHIPPED CASH ONLY) - Open accounts available to quallfied customers.
Ohio residents add 5 5% Ohio Sales Tax or submil certificate of exemption.

All prices and availability are subject to change without notice

Debco Electronics, 4025 Edwards Road, Cincinnati, OH 45209

Orders, 1 (800) 423-4499 - Info, 1 (513) 531 4499 - FAX (513) 531-4455 049403
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SILVER SUCCESS STORY:

SILVER PLATING THE CONDUCTIVE
ON-THE-JOB. LUBRICANT.

lr.l w

Time-proven since 1944.
Minimizes overheating and

Demonstrating low-voltage continuity through

power lOSS, assures cool container of Conducto-Lube.

conductivity for copper, brass The upstart, since 1952. An
and bronze contacts. Applies excellent lubricant which is
easily on the job. Adheres highly conductive because it
permanently. Equal to contains pure silver. Uses
electroplating in performance. continue to expand—from
Reduce maintenance time, switches and breakers to any
prevent power losses from application where a conductive
oxidation. lubricant is needed.

COOL-AMP | Codin e

Cool-Amp Conducto-Lube Company
15834 Upper Boones Ferry Road « Lake Oswego, Oregon 97035
(503) 624-6426 * Fax (503) 624-6436 « ORDER FACTORY DIRECT

INNNNN R NNNNNNT
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SUPER
SNOOPER

BIG EAR
Listen through
walls, hear con-
versations across
the room. Add a
parabolic reflector
& hear blocks

away. The BIG EAR can be hidden
aboul anywhere. Makes an ultra- sensi-
tive intercom, Can be used as a 1.5W
AMP. We supply a mini- electret mike

PHONE

TRANSMITTER
Small but mighty,
it fits anywhere.
Phone line pow-
ered, never needs
batteries

Transmits both
sides of a phone

conversation 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

TEL-SW1

recorder will record both sides of the
conversation automatically. Use it in
your office to record all phone calls so
){gu d_on‘t loose important information.

$12.95

in the kit. 1"x1.75" & to 12vDC speaker phone. Size .5™1"

3 $10.95 | TEL-B1 $12.95

PHONE STROBE

RECORDING LIGHT
SWITCH If you need an
This phone line attention getter,
gg]“g?l'eg gwn%h "S warning light, or

nou o] . g

be installed any ﬂashlng_hght for
where. Every time model airplanes,
the phone s then this kit is for
icked up the fyou, Use it as an emergency light for

your auto, radio tower, even use it on

your bicycle. Has a
Size 3.5"x1.8" oper.
DC only.

varible flash rate.
ates on 6 or 12v

EXCITING |
RAINBOW
LASER
KITS G

)
ALL 3 FOR T
$9995 -“‘—A

DIRECT EYE EXPOSURE
LASER SWITCHING POWER SUPPLY KIT A

Input 12vDC 1A, Output 2 to 3KV at 3-4.5ma. triger voltage LPS-1
of aprox. 8-10KV. Complete with P.C. Board 6.25"x 2.25" 559 95
schematic & ali parts.

1MW He-Ne LASER TUBE B

Approx. 1'x 5.75" perfect for experimenters laser projects. L1MN-1
Works great with LPS-1 power supply. 539 95
MIRROR MOTORKIT C

Project Lissajous paterns on the walls. Change the MM-2

patterns by changing the speed of the motors. Comes
complete with 2 motors, 2 front surface mirrors, mounting
brackets, & speed control.

51995

meter into an accu-
rate digital ther-
mometer with .1
degree resolution.
Measures tempera-
ture from -40F to
250F degrees. It has
a remota sensor .25"
$Q. and can be
mounted many feet
away ‘from_ the

meter into a
capacitance
meter. Turn that
junk  box of
unmarked capagci-
tors into a fortune
of usable parts.
Measures capaci-
tors from <2.2pF

freezer stopped?
The TC-2 kit would
have saved you
money. An atarm
activates when the
temp. reaches that
critical degree. Turn
ceiling fans on auto-
matically when it
gets to hot. This kit
gives you 100MA of

ST-1 $9.95
DIGITAL CAPACITANCE | TEMPERATURE LIGHT
THERMOMETER METER GENIE GENIE
The OT-3 kit will turn | This Kit will turn | Ever lost frozen | Tum anything on or
your digital volt your digital volt [ food because your oft with light, night

light, security lights,
turns on at night off
at daylight automat-
ically. As the light
touches or leaves
the sensor it deliv-
ers 100 MA of out-
put to run a relay.

TV NOTCH

For channels

~ Our TV filters eliminate

#” unwanted TV channels or

g interference that alters both
sound and video with a beep-

# beep-beep. Works on cable channels
2 thru 22.and the "SNOOPER & BULLET.

NOTE: All TV Filter Kits are sold for educational purposes only. You must obtain permis-
sion from your local cable company before using these filters on your cable system.

Every torth led chas-
es around the dis-
play to glve you a
dazzling etfect. You
can use 40 led’s
around badges, pic-
tures, hats, belts,
signs, only your
imagination limits

phones. When
one phone is in
use an LED will
light on the other
extension. This
lets  everyone
know when your

won't replace a
$200.00 unit but
this simple yet
effective detec-
tor circuit can be

meter. Size 1.5x1.2" tgo SgUF' 1.75"x2" output. 1.5x1.2" 6 | Slze 1.5x1.2" 6 to
9vDC - to 15vDC 15vDC .
DT-3  $8.95 | CA-1  $1295 [TC-2  $7.95|1G-2  $7.95 DF222 Kit $14.95
HAS RADAR . .
EIGH%IS{ Bl{f}éﬁ%ﬁ DSEIGE%R \ This Manual contains all
Use this kit like a | Add this little kit to \ chemati arts .C.
theater marquee. any or all of your The ASD-1 kit @\// \ S Cs, p & P.C

built in less than an hour and can be

tuned to respond

to signals from .

board layouts for all of the
% | Rainbow Kits. Use your own

panes
o out
s sl g \\ ;I)(grts to construct any of our
T ant® \ its.

Use this kit to
turn on a relay
for a sump
pump. Add this
to your security
system 10 turn on
an atarm when
water reaches a
certain level.
This kit will give
you 100Ma of

output. Size
1.5"x1.2 9vDC
LL-1 $9.95

while

S BETILE | SR R | S e We el %\ $500 07 o buy o 42

doabe XS | DG 12 et R L - | 95,00 off if you buy any kit

CL-1  $15.95 | TEL-LITE $9.95 | RSD-1 $12.95 ==

LIQUID LEVEL With the Please add sufficient postage 4B
DETECTOR FMST-100 First Ib ss.oop d

you have a wireless 1inr( to
Any FM stereoc radio.
Transmit your CD player

mowing the lawn,

from your camper to your
car, through out an audito-
rium, around the neighbor-
hood, even transmit music
on one channel and sing

on the other. Compatible with any of your audio equipment. The
clarity is excellent, uses a crystal for approximately 40dB of stereo
separation. The length of antenna determines how long it trans-
mits. The output is tuneable from 76 to 108MHz FM. Comes with a
left & right Input level adjust. operates on 9vDC. 1.5"x1 6"

FMST-100
Enclosure

$29.95
$8.95

We will accept telephone orders for Visa or Mastercard

To Order Calli

317-291-7262
ELECTRONIC RAINBOW 3

6254 LaPas Trail » Indianapolis, IN 46268 l
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CALL TOLL FREE
1-800-292-7711
1-800-445-3201 (Can.)

Dual-Display

LCR Meter

w/ Stat Functions
B+K 878

$239.95
Auto / Manual Range

i
I ‘ Many Features
\ with Q Factor
High Accuracy

o s i

High Current Power Supply
: Spectrum
by Elenco

2.5-15VDC
or 13.8VDC

Fully requlated, Shon cucun protected
Voltage/Current Analog Mefers

SPL-010 SPL-020
o108 139 “ga0n 3199

GENERATORS &
VIDEO PRODUCTS

Function Generator
Blox

#9600

by Eienco

$28.95

Provides sine, triangle, square wave
from 1Hz to tMHz
Kit $26.95 A or FM <an

AM or FM capability
Color Convergence Generator
Elenco SG-250
- Kit $69.95
™ Finest in the industry

10 rock steady patterns
RF & Video output

TEST EQUIPMENT
AT DISCOUNT PRICES

DIGITAL METERS

Digital Multimeter
w/ Inductance
& Capacitance

$75.00

--

¢
LCM-1850 =

Ten Functions

by Elenco

12A DC Power Supply
B+K 1686

$169.95

3-14V @ 12A

Fully requlated & protected
Separate Volt & Current Meters
Current Limiting, Low Ripple

Model Y-01 $48.95
Teaches basics of robotics. Arm
grabs & releases, lifts & lowers, &
pivots from side to side

Digital Capacitance Meter

CM-15508
$58.95

9 Ranges
.1pt-20,000ufd

.5% basic accy.
Zero control w/ Case
Big 1" Display

by Elenco

Fully regulated & short
circuit protecied

Made in USA by Elenco

AM/FM Transistor
Radio Kit
with 52 page Training Course
Elenco AM/FM 108

$27.95

14 Transistors @ 5 Diodes
Easy to build because
schematic is
printed right on the PCB
Makes a great schooi project

Modet AM 550 AM Only $18.95

Digital
Multimeter
DVM-638
$39.95

11 Functions with

Made in USA by Elenco
All the desired features for doing experiments.
Features short circuit protection, all supplies.

LOWEST
PRICES
GUARANTEED

Fluke Multimeters
Model 12
Modet 70l1
Model! 771l
Model 79It
Model 87
Case § Modal 93 . ... $1,225.00
Model 97 ... $1,795.00
All Models Avallable - Call

$169.00
$289.00

Triple Power Supply XP-620
Assembled $75
Kit $49.95

21015V @ 1A,
210-15V@ 1A
{or 4 1o 30V @ 1A)
and 5V @ 3A

Learn to Bulld and Program
Computers with this kit

Includes: Aii Parts,
Assembly and
Lesson Manuai

Elenco
MM-8000

$129.00

Starting from scratch you build a complete system.
Our Micro-Master trainer teaches you to write into
RAMs, ROMs and run a 8085 microprocessof, which
uses similar machine language as 1BM PC.

Wide Band Signal
Generators

Eienco
$G-8000

$129

RF Freq 100K-450MHz AM Modulation
of 1KHz Variable RF output
$G-9500 w/ Digital Display &
150MHz built-in counter $239

Digital Multimeter Kit
with Training Course
Eienco

M-2665K

$49.95

Fun & Easy

-4 to Build
—— " ldeal School Project
s @ &b Full Function
LR 34 Ranges
includes

Capacitance, Transistor/Diode Testing
20Amp AC/DC, Extra Large Display
M-2661 (assembled) $54.95

Power Supplies
@ Variable Power Supply
@ +1.251t0 20VDC @ .5 Amp
(+1.25 10 16VDC @ 1 Amp)
-1.2510 -20vDC @ .5 Amp
(-1.25 10 -15VDC @ 1 Amp)
+12VDC @ 1 Amp
-12vDC @ 1 Amp
+5VDC @ 1 Amp
30VAC Center tapped
@ 15VAC at 1 Amp
Analog - Section
@ Function Generator Sine,
Trianguiar, Square wave forms

Sweep/Function Generator
with Freq. Counter

$239
Elenco GF-8026

Int/Ext Operation,

Sine, Square, Triangle, Pulse,
Ramp, .2 to 2MHz, Freq Counter .1-10MHz

ALL PRODUCTS FACTORY NEW

Electronics Now, May 1994

IL RES add 7.75% TAX
118 PROBES INCLUDED IN ALL METERS

UPS SHIPPING: 48 STATES 5% OTHERS CALL

Multi-Function Counter
Eienco
F-1200
1.2GHz

o
T 2 $229

Measures Frequency, Period, Totalizer
8 LED digits, Crysral Oven Oscillator
.5ppm Accuracy

Fraquency adjustable in five
ranges trom 1 to 100KHz
Fine frequency adjust
Amplitude adjust
DC offset
Modutation FM-AM
Digital - Section

m Eight data swiches

@ Two no bounce logic switches

@ 8 LED readouts TTL buttered
@ Clock frequency 1 to 100KHz
B Clock amplitude 5VPP square wave
Breadboards
8 2 breadboards, each contain:
840 tie points (total 1,680)

C&S SALES INC.

1245 ROSEWOOD, DEERFIELD, IL 60015
FAX: 708-520-0085 « (708) 541-0710

CIRCLE 290 ON FREE INFORMATION CARD
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XK-500 Digital / Analog Trainer

A complete mini-lab for building, testing, prototyping analog and digltal circuits
Elenco's Digital/Analog Trainer is specially designed for school projects, with 5 built-in power
supplies. Includes a function generator with continously variable, sine, triangular, square wave
forms. All power supplies are regulated and protected against shorts.

$159.95 Assembied

$129.95 Kit

15 DAY MONEY BACK GUARANTEE
FULL FACTORY WARRANTY
WRITE FOR FREE CATALOG
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FREE
PROBES

WITH ALL
SCOPES

B&K 2120

(g w4 B TR
gih=
%‘ ——— %.{'ﬁﬁﬁl

$539.95
20MHz $389 Model 2125
2 Channel Delayed Sweep
40MHz DUAL-TRACE
Model B 1mV/div sensitivity

1541B B Video sync separators
B Z axis input

95 8 Single sweep
$695 WV mode- dlsplays two signals
unrelated in frequency.

60MHz DUAL-TRACE
B 1mV/div sensitivity

SCOPES AT

$-1360
Delayed Sweep

$775

W Automatic Beam Finder
M Built-in Component Tester
B 1mV Sensitivity

M Dual Time Base

B llluminated Internal
Gradicule

W TV Sync

S$-1345
Delayed Sweep

$575

Model 8 Sweep to 5 ns/div
2160 [ ] Dyal time bas.e H Automatic Beam Finder
W Signal delay line W Built-in Component Tester
5949 1 95 mVmode-displays two signals| m1mv Sensitivity

unrelated in frequency
H Component tester

100MHz THREE-TRACE

W 1mV/division sensitivity

W Sweeps to 2ns/division

M Dual time base

B Calibrated delay time multi-

$1,395.95 pier

B Signal delay line
W 19KV accelerating voltage

20MHz ANALOG

WITH DIGITAL STORAGE
W 20MHz anaiog bandwidth

H Dual Time Base

B llluminated Internal
Gradicule

BTV Sync

Model
2190

$-1330
Delayed Sweep

$449

H Automatic Beam Finder
M Built-in Component Tester

Model g s
2522A W 20MS/s sampling rate B 1mV Sensitivity
W 2k memory per channel B Dual Time Base
B 20MHz equivalent time § M IHuminated Internal
5875 sampling Gradicule

M Pre-trigger capture

SPECIAL BUY

E TV Sync

Hitachi Popular Series

HITACHI V'2 4| 2 V-525 - S0MHz, Cursors $995
V-523 - 50MHz, Delayed Sweep, $949
V-522 - 50MHz, DC Offset $895
V-422 - 40MHz, DC Offset $795
V-222 - 20MHz, DC Offset _ $649
Hitachl Compact Serles Scopes
V-660 - 60MHz, Dual Trace_ $1,149
V-665A - 60MHz, DT, w/cursor $1,325
V-1060 - 100MHz, Dual Trace $1,395
V-1065A - 100MHz, DT, w/cursor $1,649
V-1085 - 100MHz, QT, w/cursor $1,995
20MHz V-1100A - 100MHz, Quad Trace $2,495
2 Channel $399 V-1150 - 150MHz, Quad Trace $2,895

C&S SALES INC,

1245 ROSEWOOD, DEERFIELD, IL 60015 E

FAX: 708-520-0085 » (708) 541-0710

1-800-445-3201 (Canada)

CIRCLE 290 ON FREE INFORMATION CARD
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ELENCO ¢ HITACHI ¢ B&K

GUARANTEED LOWEST PRICES

AFFORDABLE - ELENCO OSCILLOSCOPES
2 YEAR WARRANTY

60MHz

Dual Trace

40MHz

Dual Trace

25MHz

Dual Trace

Elenco DS-203 20MHz, 10MS/s

CALL TOLL FREE 1-800-292-7711
P]ALL PRODUCTS ARE FACTORY NEW

24 HOUR
SHIPPING

S-1365

Cursor Readout

$849

M Voitage, Time, + Frequency
i differences displayed on CRT
e thru the use of cursors.

S-1340
$495

#/ W High luminance 6" CRT

B 1mV Sensitivity

B 12KV Acceleration Voltage
[ # mons Rise Time

H X-Y Operation

BTV Sync

S-1325
$349

M High luminance 6* CRT
B 1mV Sensitivity

B 2KV Acceleration Voltage
M 18ns Rise Time

B X-Y Operation

H TV Sync

Digital Storage Oscilloscope

U

W 2K Word Per Channel

H Plotter Output

H 8 Bit Vert. Resolution

W 2048 Pts Hor. Resolution
B Much More

15 DAY MONEY BACK GUARANTEE

FULL FACTORY WARRANTY
WRITE FOR FREE CATALOG

$775
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Wiltron 560A
Scaler Network Analyzer, 10 MHz to 40
GHz range depending on detector used.
GPIB programmability, includes 2
detectors.

$1750.00

Wandel & Goltermann SPM-16
Selective Level Meter, 10 Hz to 160
MHz, high frequency accuracy, uncer-
tainty less than 1 x 10 -7, digital and
analog display.

Rty 1T

Special $ 975.00
Originally cost over $ 50K

Rt &

Hewlett-Packard 33

Synthesized/ Level Generator is an
excellent precision source from 10 Hz
to 20.9 MHz, frequency resolution of
001 Hz, level accuracy within .15 dB
over full range, AM and phase modulat-
ion , Fully programmable over HP-IB,
harmonics down more than 5 dB.
Special $ 650.00

Hewlett-Packard 3586B
Selective Level Meter, makes carrier
measurements to 32.5 MHz, Voice
channel measurements from 50 Hz to
100 kHz, works with 3336 Level
Generator.

Special $ 850.00
Buy Both Together as a Set for
$1300.00

Tektronix 2230
100 MHz Digital Storage/ Nonstorage
Oscilloscope, 100 nS glitch capture at
any sweep speed, cursors for time and
voltage measurements.

$ 2950.00

Hewlett-Packard 141T System
Spectrum Analyzer consists of 1 8552B
IF Section and 1 8553B RF Section &
141T Mainframe. 1 kHz to 110 MHz.

$ 1750.00

Racal Dana 1996
Universal Systems Counter, DC to 1.3
‘GHz, 1 nS single shot time interval
resolution, 9-digit, full GPIB program-

Tektronix 492P Opt 01, 02, & 03
Spectrum Analyzer, fully programmable,
digital storage, internal preselection, freq-
uency stabilization, 50 kHz to 21 GHz
standard, amplitude specified coverage to
220 GHz with optional Tektronix
waveguide mixers.

$ 14,000.00

Tektronix TR 503
Tracking Generator works with all 490
series spectrum analyzers, swept fre-
quency measurements to 1.8 GHz. New
boxed with TM503 power module. All

Wandel & Goltermann TSA-1
Transmission System Analyzer. 100 Hz
to 180 MHz, spectrum analysis, selective;
level, demodulation, phase jitter.

Se2asuna e
Done &
[ ETTT]
TrT

Special $ 2250.00
Same as above but includes network analyzer

Special $ 2750.00

Hewlett-Packard 8350A/ 83592A
RF Plug-In and Sweep Oscillator
Mainframe. 0.01 to 20 GHz, + 6.3
minimum leveled output.

$ 13,500.00

Wavetek SAM 1-450
Signal Level Meter, simple hum and
carrier-to-noise measurement, built-in
calibrator, frequency range 4 MHz to

mability, phase, slew & duty measure- | Manuals and accessories included. 450 MHz, extremely portable.
ment. $ 795.00 s 2500.00 $ 895.00
Tektronix Plug-Ins Hewlett-Packard Sweep Systems Hewlett-Packard 3335A

PG 506 Calibration Generator $1150.00
TG 501 Time Mark Generator $ 750.00
SG 503 Signal Generator $950.00

TM 503 RACK with the above Plug-Ins
PG 506, TG 501, & SG 503.

Special _$ 2750.00

Hewlett-Packard 8565A

Spectrum Analyzer, 10 MHz to 22 GHz
with internal mixing, up to 40 GHz with
external mixing. Wide resolution range,
1kHz to 3 MHz.

$ 6250.00

8620C Sweep Oscillator Mainframe  $ 850.00

86222A RF Plug-In .01t0 2.4 GHz  $ 2200.00
86230B RF Plug-In 1.8t0 4.2 GHz  $ 1100.00
86235A RF Plug-In 1.710 43 GHz  § 1200.00
86240B RF Plug-In 2.0t0 8.4 GHz  $ 1250.00
86242A RF Plug-In 5.91t09.0 GHz  § 1050.00
86245A RF Plug-In 5.9 to 12.4 GHz  $ 1450.00
86250B RF Plug-In 8.0t0 12.4 GHz $ 1250.00
86260A RF Plug-In 12.4 to 18.0 GHz $ 1100.00
86290A RF Plug-In 2.0to 18.0 GHz § 1975.00

86290B RF Plug-In 2.0 to 18.6 GHz § 3250.00

Synthesizer/ Level Generator, 200 Hz to
81 MHz, .001 Hz resolution, high
spectral purity, precision amplitude
control, program storage, 11 digit display
HP-IB.

$ 2750.00 Special Price

OUR NEW CATALOG IS HERE.
PLEASE CALL OR WRITE FOR
A FREE COPY.
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AMAZ

Mystery
Levitating
Device! =

R
Remember War of the World? Objects fioat 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.........ccu... $19.50

Laser Ray Gun

DANGER
HEHNEE sum %
O DT ORRCATT ER SADGATION
LAY L PROEKGT
Advanced project produces a burst of light energy capable of burning
holes in most malerials. Hand-held device uses rechargeable batieries.
500 joules of fiash energy excite either a neodynium giass, yag or other
suitable 3" laser rod. This is a dangerous CLASS IV project (individual

parts/assemblies avaitable).

LAGUNT  Plans $20.00
LAGUNIK Kt/ PIans ...coeeeuerecnmessnsrrsrne Price on Request
Extended Play

Telephone A

Recording System

READY TO USE! Automatically controls and records on o X-4
extended pray recorder, taping both sides of a telephone conversation.
Intended for order entry verification. Check your local laws as some
states may require an alerting beeper.

TAP20X Ready to Use SySIeM.....oo..ceccreucosomsocsocns $120.50

&
Shocker Force Field/

A Vehicle Electrifier —=

Neat it device allows you 1o make hand and shock balls, shock
wandswelectrifyobieds,dwgecapaldtors. Great payback for

those wise guys who have wronged youl
SHKIKM  Easy to Assemble Electronic Kit ........... 450
.'ll
!
K-\‘:‘- .:‘.\'\." ‘/Lp’#/f
_'_‘; i é
o BANG! =
. W
r
4
Blaster Pulser
Pocket-sized wand proguces 100,000 walts of power for personal

delense, field and lab use, etc. BLS3 Plans ......cemmee $10.00
BLS3K Kit/ Pians $60.50

ﬂmipg / Tracking Transmitter

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

Listen Through Walls, Floors
ighly sensitive stethoscope mi
ETH1 Plans.......$8.00

STETHIK KItPians ....... $44.50

aih R s

INFINITY TRANSMITTER ++
Room Monitor / Phone Line Grabber

ALL NEW! The Ultimate In Home or Office Security & Safety!
Simple 1 Use! Call your home or office phone, push a secret fone on
your telephone keypad to access either: A, On premises sounds and
voices; or B. Existing lelephone conversation with break in capabiliy for
emergency messages. CAUTION: Before assembly or use, check
legaliies with your state Attomey General's office as you may require
“beepers” or other rd party alerts.

N
waves. Blow holes in metal, produce
"oold” sleam, aiormize bquids. Mary Gy \
dlaaning uses for PC boards, jewelry, ~=>
Shock Wand Module
Build an electical device that is afective up to 20 feel, May be
enclosed for handheld, portable field or laboratory applicatons.

TELEGRABIK Kit/PIans .-.......
Ultrasonic Blaster
coins, smal parts, elc. “ \
ULB1 Plans.........$10.00  ULBIK Kit/Plans....$69.50

Laboratory source of acoustical shock
100,000V Intimidator /

TELEGRAB1 Plans Only .......
3

TM2KM  Easy-to-Assemble Electronics Kit........... . $49.50
2 Pians only, credit-able to kit ... -.$10.00
}\ I/ . \\\ / ’,
e i S SRI
lon Ray Gun

prank. 10G3 Plans $8.00

I0G3K _Klt/Plans $69.50
Iz ") )))

device produces time variant

complex shock waves of intense directional acoustic energy, capable of

Projects charged ions that induce shocks in people and objects without

Invisible Pain

Field Generator

warding off aggressive animals, elc.

IPG7 Plans ........$8.00 IPG7K Kit/Pians ..$49.50 %
7

any connection! Great science project as well as a high tech party
Shirt pocket size elecironic
IPG70 Assembied

1000 Ft++

Potato Cannon
NOT A TOY. Uses electronic of plezo
ignition. CAUTION REQUIRED!
POT!  Plans....

{Dangerous Product)............$10.00

FireBall Gun

Shoots flaming ball - two shot capacity
Great for special effects and remote

wwWWwW americanradiohistorv com
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Electronic and
Scientific Products

TV & FM Joker / Jammer

| Shirt pocket device allows you 1o totally control and remolely disrupt TV

|

|

or radio reception. Great gag to play on family or friends. Discretion
required. EJK1KM Easy to Assembie Electronic Kt...... $24.50

Visible Beam Laser *
High brightness req HeNe laser visible for miles.
Produce your own ight show! Projects a visible beam of red lite clearly
visible in most ciraumstances. Can be used to intimidate by projection
of ared dot on target subject. Also may be used 1o isten in” using our
laser window bounce method #1011 below. Easy o buid module

makes A working visible laser!
LAS1KM Kitw/imw Laser Tube, Class . ................. . $69.50
LASIKM Kit wi2.5mw Laser Tube, Class WA ............. $98.50

&

gg 'T—_ Sufral
"Laser Bounce” Listener System
window or other simiar objects. System uses our ready-to-use LATR1
Laser Terminator gun site as the transmitter. The receiver section is
supplied as an easy-to-build kit,inctuding our cushioned HS10 o
LLISTIK  Kitof Both Transmitter and Receiver ..... $199.50
LLIST20  Assemble with Laser Gun Site ..............
* 3mw Visible Red Pocket Laser
) NBLIEM  KH (Plang,,, i $74.50
;@ H}dronic 3
“—g=— Hypnotism

Puts subjects under conrol using highly effective electronic stimut.
Intended for parties and entertainment but must be used with caution,
Includes valuable text book reference and plans.
Pocket Sized Night Viewer
Uses Low Level Starfight
{0 Se¢ In the Dark!
+ Uttra-H Lite Ampiification]
+ Auto Brighiness Control
+ Limited Amount Available
Can be used to fly an airplane or drive 8 car!
PKV7 Plans $15.00
PKVIK Easy to Assemble Kit ............ Price on Request
3 Mi FM
Wireless Microphone 3
Subminiature) Crystal dlear, ulra sensitive pickup transmits voices and
invalids. Become the neighborhood disk jockey, or go “under cover”
using our sunglasses FM radio (see catalog). FMV1  Plans ... $7.00
Kit and PIans .........cooressceveersee $39.50

Allows you 1o hear sounds from an area via a lite beam reflected from a
headsets. LLIST2 Plans
Utiizes our touch power controll

EH2  Pians and Text BOOK .uccwrwcerecmmsrsersesmmsessssersie $19.50
* Low Cost
* Madein USA + Night surveillance « Animal studies, etc.
PKV70 Ready {0 USe ccwersersnrcner Price on Request
sounds 1o FM radio. Exceéient for security, monitoring of chikdren or

Sunglasses with built in FM Radi $29.50

1K
SUGL10

Telephone Transmitter - 3 Mi
Automatically transmits both sides of a telephone conversation 1o an FM
radio. + Tunable Frequency « Undetectabie on Phone + Easy to Build
and Use + Upto 3 Mile Range + Only transmits during phone use.

ing. EO

PREBALL b (Dangeroos roduct. 1200 V@ | @ Wp:;,(m"’nwm’ sggg
e o e - _
i ek e i o .. CATALOG " by Maill

| Dept ENS16, Box 716, Amherst, NH 03031 | “w, many " | orby2eHou

YR e e i re ftems

ﬁhme:ﬁﬂﬁmm QFAX Gﬁ&-ﬁﬂﬂﬂﬁ - FrTfuthrdw ringhiggii it
MC, ¥ISA, 0D, Chvecka acospted Pisass sikd 35,00 Shipping & Hendiing | O 9079 $1PaH 800-221-1705

MON sSolaN0alT ‘p661L Aep
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TOLL FREE ORDER
HOT LINE

ALLNEW-- IMPROVED
STEREOFM
TRANSMITTER

LOADED WITH FEATURES

* RF AMPLIFIER

* FRONT PANEL FINE TUNING

* STABLE OPERATION

* INPUT LEVEL ADJUSTMENTS

* WORKS WITH DIGITAL TUNED RADIOS

* 38KHz CRYSTAL MULTIPLEX CIRCUIT

DC’S all new FM Stereo Transmitter Kit based on the unique BA1404
Stereo Broadcaster Integrated Circuit that includes all the complex
circuitry to generate the stereo signal. We've added an RF amplifier
circuit to provided excellent transmit range. Additional features like
electronic fine tuning, voltage regulation, 38KHz multiplex crystal, input
level adjustment makes the Stereocaster the top of the line Stereo FM
Transmitter.

ORDER STEREOCASTER $29.95
ERATOR KIT ORDER FG2 KIT MAKE CIRCUIT BOARDS
g $19.95 THE NEW, EASY WAY

A great profect to enhance your bench. This handy little func-

tion generator has a bullt-In buffer amplifier, a 3-decade range WlTH TEC 200 FILM
selector switch that covers 15 hZ to 25 khZ, output level con- JUST 3 EASY STEPS:

trol and function switch to select sine, square, or triangle. « Copy circuit pattern on TEC-200 film
using any plain paper copier
¢ lion film on to copper clad board

MOREKITS ® Peel off film a'nd etch '
POWER SUPPLY KIT 3 DIGIT LED DVM ONLY 3' X 3" READS 0 TO ool oy
PS-1$16.99 100V DC ORDER DVM3 $19.95 ith Complete Instructions

Output of this power supply is con-

FM WIRELESS BROADCASTER FMI $ 9.95 3 .
timic sl adjusiabie Trom L2 10 25V ORDER TEC200-10 (10-SHEETS) $5.95

8038 FUNCTION GEN. KIT FGI $9.50

3 DC . The LM317T voltage regulator SEQUENCER PROJECT SEQKIT $9.50

&  [provides excellent regulation and CHRISTMAS TREE PROJECT

> fipple rejection. IncludesalA Build this unique seasonal project and have UNIVERSAL ::)CECODER ICS

S  [ransformer, PC board, LM317T, 2 an unusual converstlon plece. Powered by REFER TO RADIO ELECTRONICS MAY 1990

;  pinding posts, and all small parts. two D cells, 17 LEDs flash in a seemingly ran- CD22402E 7.95 CD4040 65

S dom tashon. Kit includes everything except LM733 99 CD4053 .59

2 batteries. ORDER XMASKIT $16.95 LM7805 50 LM7812 50

S CA3126E 1.95 LM7905 50

5 74C00 .50 3.58 MHz 1.00

ks DC ELECTRONICS VISA esiestia @ S| NES64 229 18Uh 39
SEND MAIL ORDERS TO:

122 PO BOX 3203 SCOTTSDALE, AZ 85271 ADD $3.50 S&H

CIRCLE 232 ON FREE INFORMATION CARD
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MCM ELECTRONICS

High Technology Without

the High Price

*Quality Test Equipment at an Affordable Price

eEverything From Pocket Testers to 1GHz Spectrum Analyzers
*New Line of Amateur, GMRS & Citizens Band Radio Products
*Your Complete Source for Consumer Electronic Repair Parts

TENMA"®

The Worlds Most Affordable
Test Equipment!

PCl Dual Display DMM
*This dual display multimeter is
loaded with high-tech features
including an RS-232 interface
for viewing and storing data on
a PC «Software and cable
included *Call today for more
information and complete

specifications
#72-1050....5119.99a )

Digital Multimeter Kit
+Easy to build DMM great for schools as well as the enthusiast
3% digit LCD display <Diode test *Measures AC/DC volts, DC
amps and resistance to 2000K Requires 9V battery

MCM #290-080

#72-1035 ................ celelsissioteissiziicter 31.49(1.4)

ISORTIP Cordless

Soldering Iron

*Use in areas where AC is
unavailable or inconvenient
*Solders up to 125 connec-
tions on a single charge
*Replacement battery

and tips available

f #21-130.....%49.95ca )

25W Grounded Soldering lron

»Ideal for delicate or static sensitive work
«Lightweight, with cool-grip handle *Replacement
t#ps available

21-940.......ooeeiee, *8.50(1-9)

Solder Aid Kit

*Six piece kit includes heat sink, tweezers, probes
and heat sink *Great for light work and kit building

#21-665...........cccceinnnnnn. $3.95(1-9) To order, or to requeSt g

FREE Catalog...Call

1-800-543-4330
To Order By Fax...Call 1-513-434-6959
Product questions...Call 1-800-824-TECH(8324)

Get Fast Delivery From Our Distribution Facilities In Dayton, OH And Reno, NV!

Rosin Core Solder
*High-quality small diameter
solder sLow melting point
great for small work

#21-1045 ..... $4.25(1-9)

CIRCLE 306 ON FREE INFORMATION CARD
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MCM ELECTRONICS Emmmms

650 CONGRESS PARK DR.
CENTERVILLE, OH 45458-4072

A PREMIER Company

2 Meter Amateur

Transceiver

=5 Watt Transceiver *Tunes 144-
148MHz *CTCSS/DTMF built in
enabling code or tone squelch
control as well as paging *Half
duplex operation «20 Memory
Channels *DTMF Code Decoding
*Wide 5-16VDC Operation
*Includes pack for “AA" Ni-Cad or
alkaline batteries *Hi-Cap
rechargeable battery, speaker mic
and carry case available

#111-4000..... . $279.95(1-2)

A wide range of 2 Meter and 440MHz Base Yagi
and mobil single and dualband antennas
are available!

MCM
TECHKITS

Easy and fun to
build. Creates

© useful circuits
when completed.
These are excellent educallnnal tools for
teaching the Jundamentals of electronic
circuits. Afl shown kits can operate on SV
battery. Call today for more information
ahout these and other available kits.

Audio Amplifier

*Includes mini electret microphone <Ultra
sensitive, can pick up sounds from across
the room *Oniy 1" x 1%°

#80-690 ................ 10.95)

- DMM Capacitance Adaptor
<Turn your Digital VOM into a capacitance
meter *Measures 2.2uF - 2.2uF

#80-695.............. +.-."12.95(e2.)

Voice Activated Switch

*Sound activated switch can operate tape
recorder, relay, lights and more

*Only 13" x 147

#80-765 .................... *6.95(ca.)

Prices effective thru June 17, 1994,
Call for quantity pricing.

ELECTRON
At 22,008 i1t0S
B 0r AL 0ADERS
SHPRED WTIw
25 homs

ENS-12

MON SOILONOBIT ‘b66L ABW

-
N
w
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ACCORD ELECTRONIC SYSTEMS, INC.

RADIAL ELECTROLYTIC DIODES TRANSISTORS FLOPPY DRIVE
CAPACITORS e WIRE 1.44m 35"
— 1 AMP RECTIFIER 2N2222A 22 WRAP WHITE FACE

R e v T 2 | sakooeen

WWF 25V .04 IN4004 400V .04 2N3904 05 o P

220F 25V 04 IN4007 KV .05 2N3906 .05 Yo/EMN . SUPER IDE CARD

3'3UF 25V .04 2N4125 .09 18 PIN 72 INCLUDES

aTF 25V 04 3 AMP RECTIFIER 2N4126 09 R e -2 HARD D. CONTR.
2N4401 05 24 PIN. 96

68UF 25V 04 IN5401 100V 06 T e ey = - 2 FLOPPY CONTR.

WuF 25V .05 IN5404 400V .07 Sice. 20 g PG, _ ik - 2 SERIAL PORTS

220F 25V .05 IN5408 KV .08 o e WO EM i - 1 PARA?ELL;(L)R PTQRT

330F 25V .06 08 HEe bl : : -16A

470F 25V 06 6 AMP RECTIFIER g:gggg - DIP SWITCHES LED's $21.00 each

100uF 25V .08 6A10 100V .19 ¥ /

2200F 25V .08 6AI00 KV 22 g:ggfg 'g 4 POS. % 68 RED 3mm .06 101 KEY KEYBOARD

330uF 25V .09 2N5400 ']2 6 POS. 77 RED 5mm 06 1 YEAR WARRANTY

‘]‘785"':': ggx (2)3 1 AMP SCHOTTIKY 2N5550 :]2 8 POS. .80 %gN gmm g; s]"w oach

ot o s :N5817 gg 2N5551 09 10 POS. 95 Ot s, 07 T TS

3300uF 25V 53 S 25 MIES0SST TR 4 TOGGLE SWITCHES || YELLOW 5mm .08 1 YEAR WARRANTY
! ’ Py : WINDOWS SOFTWARE
4700uF 25V 91 E B wor . é - N S R
Mugp ;«:rr;g;mc ]:5:'2‘:’ 5°"°"':; MPSA:E =z SPDY center off .73 RED 5mm 65 $69.00 each
i g : DPDT 69
IN5821 46 MPSA-42 M S S O 5 3 BUTTON MOUSE
%ﬂ IN5822 50 MPSA-44 22 : LED HOLDERS CRIERE SoFTat?
MPSA-56 .10 PUSH BUTTON 3mm .08
L00WF 50v .05 GERMANIUM MPSA-63 A5 SWITCHES S5mm .08 INCLUDED
DO22UF 50V .05 IN34A 10 MPSA-92 10 TR $10.50 each
-00470F 50V .05 0 10 MPSA-93 15 3
OWF  50v .05 Lo i g fils in a 1/4” hole NATURAL COLOR MOTHER BOARDS
} : IN270 Ay MESEEI0 el0 Normalty open 29
.022uF 50v .05 PN2222A 05 i Oacmem—— 386 CPU
047uF 50V .05 PN2 05 Glognidased, 30 4 00pcs  2.00[| Dx40 OK  138.00
' d SWITCHING 907A . 8 100pcs  4.00{| Dx-40 128k 150.00
JuF ggV ?25 IN914 025 P31 42 BRIDGE RECTIFIER A Do 600 !
-220F Voo y P41 A8 . ;
S BOvi il s 025l npiza 52 IN LINE BODY o Ll 486 cPU
1 W ZENER DIODE TIP125 55 RSI01  IA-50v .60 $%25 0K  233.00
CERAMIC DISC IN4728 33V .07 RSI06  TA-800V 93 CABLE TIE MOUNT DX-33 128K 487.00
CAPACITORS N4720 36V 07 || VOLTAGE REGULATORS || s o5  2aa00v 95 || seif stick 100pcs 1000 || DX-40 256K 546.00
INA730 39V 07 400  4A-50V .65 DX-50 728.00
. RESISTORS
4) IN4731 43V .07 7805 A48 TUSOO 6A-50V 1.02 I/ES'AWSX 3 vy
0pF 50V .05 N4732 A7V .07 7812 48 TUB0O 8A-50V 1.33 b SOLDER
220F 50V .05 IN4733 5.V .07 7905 48 ANY STANDARD VALUE || 031" diameler
27pF  50v .05 IN4734 5.6V .07 7912 48 8 PIN DIP BODY sold in increments of [ SN60/40
33pF S0V .05 :m;gz g-gz ~g; ;gtozs gg DFOOSM 1A-50V .25 50pcs per value. $6.50 each
- i 1 . DFIOM  1A-KV 52 -

zgﬁi B N4737 75V 07 79105 35 5 $0.80 50pcs bog 7 SEGMENT DISPLAY

82pF 50V :05 IN4738 8.2v .07 LM3V7T .68 ROUND BODY HEAT SINK 14mm RED

100pF 50V 05 }m;f:g ?6‘\7 -g; LM3507 2.05 WO4AM  1A-400V .35 FOR TO-220 CASE COMMON ANODE

- . 2ZWIOM 2A-KV .50 oach
o tov on |l mezar v o7 |l WNTEGRATED GROUITS . joa0
WOpF 50V 05 N4742 1V 07 S WREEATE 6/8° X 6/8" X 3/8 AXIAL ELECTROLYTIC
220pF 50V .05 }m;ﬁ :‘s‘z ~g; ggzg%‘ gg TBI05 3A-50V .53 $0.25 each CAPACITORS

; : ; . TB805 BA-50V .93

g;g’;ﬁ ?8\\5 'gg NA745 16V .07 CD4013 @ a7 D'S‘;" CON':UCLORS A

: IN4746 18V .07 CD4017 a7 JOuReE TAE, BADS OLDER

‘]‘0780”': ggv 'gg INA747 20V 07 CD4028 a7 5361 Aoy 5500 D9 mole 29 00F 25V .10
PR SV CD4049 29 : : DBY fem. 29 220F 25V M

2200pF 50V .05 N4748 22V .07 TB352 35A-200V  2.68

il | NA749 24V 07 CD4051 63 68 DB25male .53 470F 25V 16
oLl ] CD4066 35 CRYSTALS DB25fem. .53 || 100uF 25V .19
! = e IN4750 27V .07
ome S0v 05 N4751 30V .07 CD4069 29 HC18 case 2200F 25V .27
Bt Eol [ N4752 33V .07 3N 43 18432 MHZ 89 RIGHT ANGLE PC 470uF 25V .35
‘0470F 50V .05 IN4753 36V 07 Lm324 a7 20000 MHZ 74 DB-9 male .39 Jopoul a5V 4%
o S0v 05 IN4754 39v 07 LM339 a7 35795 MHZ .74 DB-9 fem. 39 2200uF 25V .89
P : INA755 43V 07 M358 a7 36864 MHZ .74 DB-25male .69
INA756 47V .07 LM386 67 40000 MHZ .74 DB-25fem. .69
wzz:m;:wm IN4757 5V .07 LM393 a7 49152 MHZ .74 THERE ISN'T A
- kS INA758 56V .07 LM555 43 50688 MHZ .74 PLASTIC HOOD
<y o) IN4759 62v .07 LM556 a7 7.3728 MHZ .74 FOR DB BETTER SOURCE
S INA760 68V .07 LM741 37 10.000 MHZ .74 0B-09 % FOR
> WF 25v M INATET 75V .07 MCI458 43 N000 MHZ 74 DB-15 27
s 220F 25V 4 IN4762 82V .07 LM1488 A7 N059 MHZ 74 DB.25 2% BASIC
- W0uF 25V .25 IN4763 9V .07 LMI489 a7 12000 MHZ " .74 =y -
§ 220F 25V .52 N4764 100V .07 nm 35 143181 MHZ 74 37 : COMPONENTS.
28 MAIL YOUR ORDERSTO ~ TERMS AND CONDITIONS 800 998-2242
5 NO MINIMUM ORDER, Please, add $2.00 handling to orders
<] ACCORD ELECTRONIC SYSTEMS
= less than $10.00. We take VISA, Master Card, Checks, Money PH: (305) 772-2282 [
5 ICCIVESLEIE LRIl  Oders ond COD fadd 34,50 to COD orders - Shipping and : o
w andiing Is $4.00 on all regular shipping. For n CECIR Fax: (305) 772-2568 b
FORT LAUDERDALE, FL 33309 days service and foreign orders, please call for shipping (305)
Attn.: ORDER DESK amount. Florido residents don't forget 10 add 6% sales tax.  [EReVUSIeRclagelVEgL oL IR SR (8
124 N We can also open an account for your company.,

CIRCLE 211 ON FREE INFORMATION CARD
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VACUUM TUBE DEALER PRICE LIST JAN. ’94

SOVTEK ® ...

5881/6L6WGC........... $6.20 each 10 at $5.70 each 25 at $4.90 each .................. FENDER, SOLDANO, VTL, BRUNO
5AR4/GZ34 . . g MATCHLESS
MESA BOOGIE DUAL RECTIFIER

AUDIO RESEARCH, MANLEY, JADIS
AUDIO RES., MELOS, CONVERGENT

SLM
HARTKE,
(Hi Gain 12AX7) CARVIN, DEMETER
: . i SENSATIONAL EARLY 60°’S SOUND
EL84/6BQ5 . R PEAVEY, HUGHES & KETTNER
EL84M/6BQ5SWA
SINO, CHINA
10 at $69.00 each 25 at $59.00 each

6.90

10 at $11.75 each each 10 at $12.20
19.75

SOLID STATE RECTIFIER
Built into tube socket. Direct plug-in replacement for all 5Y3, 5U4 and 5AR4 types. $5.90 each, 10 at $5.50 each

ODD BALL TUBES

23.00 each 6AQS.......... 5.85 each 2.90 each 12BY7.... 7.50 each
2.90 6AST.......... 4.25 2.90 12DW7.....8.90
(6BA6W industrial) 6AUG.......... 2.25 .. 290 12FQS8..... 9.00
8.90 6AXS.......... 4.90 2.50 35w4...... 4.90
46.50 6BAG.......... 2.25 3.50 7119....... 9.50
4.90 6BEG.......... 3.50 6U8/6KDS..... 5.00 7308...... 9.50
1.90 6BHEG.......... 3.90 5.50 50Cs....... 4.90
4.15 6BKl11....... 15.90 445 8il........ 9.70
(12AU7W industrial) 6BLS.......... 2.90 3.90 813........ 23.00
6267/EF86........... 3.60 6BMS......... 5.00 3.90 0A2........ 3.90
14.90 6C33C-B... 29.50 4.90 0A3........ 2.90
2.40 (Triode + ceramic socket) 2.50 0B2........ 2.90
5.50 6C4............ 4.25 7.95 0C3........ 3.90
6AQS5A......ccrrvee 4.65 6C10.......... 8.90 4.90 §
MATCHING AVAILABLE ON MOST OCTAL POWER TUBES 75¢ extra per tube. Free on 26 + on one tube. §
. "PLATINUM" MATCHING ALSO AVAILABLE WITH 24 HOUR =
TEST AND BURN-IN, ENSURING PREMIUM MATCH. PAIRS,QUADS or SEXTETS $2.00 extra per tube. 'g
MINIMUM ORDER $50.00 S
SURFACE SHIPPING: ADD $ 5.00 PER ORDER USA, $10.00 PER ORDER CANADA, HAWAII, ALASKA g
NEW SENSOR CORPORATION g
133 Fifth Avenue New York City, NY 10003
(212) 529-0466 1-800-633-5477 Fax (212) 529-0486 125

CIRCLE 258 ON FREE INFORMATION CARD
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GATEWAY PRODUCTS CORP.
P. O. Box: 63-6397 Tel: (305) 974-6864
Margate, FL 33063  Fax: 5305 974-6818

B 4

TRANSISTORS

PN2222A
PN2907A ......

2N4403 .........
50 pcs min per ltem
Deal ‘N8": 60pcs (10 ea) .. $5

T1 3, (6mm)
Diffused LEDs

20 pcs min per item
Deal ‘'L3": 30pcs (10 ea)... $3

VOLTAGE REGULATOR

MORE DIODES

1N5401...(3A/100V) ... 8¢
1N5404 ...(3A/400V) ... 9¢
1N5408....(3A/1kV) .. 10¢
(6A/200V).22¢

(6A/1kV) .. 25¢

10 pcs min per item

Deal "H8': 25pcs (5 ea) ... $5

GERMANIUM DIODES

I1.C. SOCKETS

Doble contact - Low profile

10 pcs min per item

RADIAL 'LYTIC CAPS

1uF/50V

2.2uF/50V .
3.3uF/50V ..
4.7uF/50V..
10uF/25V...
22uF/25V...
33uF/25V...
47uF/25V...

POPULAR I.C.'s

L

SOLDER ROLL
SN63/37 - Mullicore

LM324

LM339 ...
LM358 ...
NESS55 ...
NESS6 ...

20 pcs min per item
Deal 'A9': 60pcs (5 ea) ... $5

7812
3~ o 1N34A 12¢
7824 .. / 1N270 20¢
10 pcs min per item 21 Gage (.032" dia)

TANTALUM CAPS

4 pcs min per item
Deal 'U3": 12pcs (2 ea) ... $7

POPULAR CMOS

CD4001B
CD4011B..
CD4013B.. .
CD40178B.. )
CD4028B.. | 2
CDA4066B..
CD4069B ..

4 pcs min per item

Deal 'V2': 14pcs (2 ea) ... $7
AuF / 50V MONO

s B

6¢ ea / 20pcs - 5¢ ea / 100+

Deal "M4": 9pcs (3 ea)
‘G3": 1Lb roll - Great buy
78L05 40¢ QDeal 'G3': 10pcs (5ea).... $2
78012, a0 [P $8.00 each
% 2 poo wineor tom | 1 WATT ZENER DIODE e
1N4733A ........5.1V p 2.2uF/35V 18¢
MORE TRANSISTORS INT4ZA f"’: g ol
- Spcs for $1.00 J Deal 'T6": 10pcs (5 ea)
= 2N2222A....25¢ *
10¢ ea - 10pcs min - no mix. e 68 PIN
@ 2N3055.......80¢ *Deal 25 25pcs (5 es) .. $3 ]| AR pLcc || CERAMIC D'scs‘éAPsh
L. ¢ 5 eac!
W
DIODES TOGGLE SWITCHES o b
INST4A .o 3¢ 22pF  330pF
27pF  470pF
1N4004...(1A/400V) ... 5¢ 210 04570‘2 e1ac‘t(\: 47pF  01uF
Y , 4.7K, 10K, 100pF  .1uF
1N4007....(1A/1KV) ... 6¢ | on- -off-on 47K 100K, 4TOK - p '
20 pcs min per item No mummumquanmy pcs min per item

Deal *J1°: 20pcs (10 ea)... $7 IN4728A .....33V § 9V BATTERY CLIP
1N4744A
No minimum quantit

- A - SOCKET (Caps rated 50V)

& Miniature size

1/4" Panel hole

Solder Lugs
1N4001 ... (1A/50V)..... 4¢ 1/AW RESISTOR PACK 33pF  1000pF
Deal 'P7": 50pcs (10 ea) .. $3 A Deal *S7": 6pcs (2 ea) ...... $6 Deal 'We'...$3.00 J Deat ‘R2": 60pos (5 ea) ... $4

$10.00 minimum order. We accept VISA, MC, MO, Check, C.0.D. Cash. Please add $4.50 for shipping & handling. C.O.D. charge is $5.
Foreign orders: $9.00 freight charges. Florida addresses add 6% sales tax. Hours: 9AM to 7PM - Mon-Sat. All premium, high-quality parts.

CIRCLE 299 ON FREE INFORMATION CARD

BUY WITH CONFIDENCE FROM XANDI

Servang the fucllic since 1981

SATISFACTION « 30-DAY REFUND POLICY
XANDI El ecfron ' €S auz RA ”r;'[p | o NEW TELEPHONE TECH SUPPORT NUMBER
201 E Southern #111, Tempe AZ 85282 (602-894-0992)

* Smaliest Phone  Digital voice changing: |

Smallest FM transmitter . qultal voice changing:

® anywhere! transmitter anywheret male to female, female to male to female, female to
[ Tunes 88-108 MHz © Tunes 88-108 MHz maleaduttoghiichild Lol aduilo child, child
. ; ) '
Powerful 2 stage audio * No batteries required, ] )
* amplifier. powered by phone line : ;ﬁt’teo‘::zr";;‘::; masking | C g:g[:glh any modular
Sensitive, picks up sounds | # Upto 3/4 mile range. operation « Connects between handset
* atthe level of a whisper. B Y * Attach to phone line anywhere 'Completeanonymny onall and phone.
*Upto 1 mile range inhouse, even inside phone. alls | « 16 levels of voice masking.

XST500 SUPER-MINIATURE FM TRANSMITTER |XSP250 SUPER-MINIATURE PHONE TRANSMITTER TRANSITION 2000 VOICE CHANGING TELEPHONE | TRANSITION 2001 VOICE CHANGING Accessory
Warlds smallest FM voice transmitter. Use withany | Worids smallest FM phone transmitter. Usewnhanyl STOP THOSE ANNOYING PHONE CALLS! Sound | STOP THOSE ANNOYING PHONE CALLS! Sound
FMbroadcast receiver. Easytoassemble. allchip FM broadcast receiver. Easyto assemble, all chip olderandtougher when you wanlto. Notakit, fufly | olderandtougher when you wantto. Use withsingle
(SMT) parts are pre-assembledlothe circuitboard. | {SMT)partsare pre-assembledtolhecircuitboard. | assembled. Single ine phone operation anly | of multi-line phones. Notakit, full assembled.

LSTETLY (11— $44.95 | XSPISO(EZ) Kt ..o $34.95 | TRANSITION 2000 ........................... $89.95 | TRANSITION 2001 ......cvvccocrrrveree $59.95

« Transmits both sides of
phone conversation.
. Ad]uslablefrum
08MHz. o

T - 7

. E:SI:; ?re‘r;srl‘l‘;\l/‘esehear every . g(eaer;s"rréltso;:.on |nuou:r . Uses_sensmvelry;pcrowave
« Adjustable from b | transislor amplifier

» Powerful 2'stage ﬂ 88-108 MHZ

audio amp. AL &7

TPl Q s *Uptao1 milerange.

® Covers 1to 2000 MH2

'Works with any FM Use with any FM » Compact hand hetd unil
broadcast receiver. - A Sfassitiany ¢ _r o Works with an © Uses Miniature
> y FM
® Upto 1 miie range i o 32’::?;:3:::;{ | broadcast receiver. Jgrgagle:f:;](cr\;llérr\‘c;vded) -
o Turns off when phone is not « Powered by 0V battery | » Operates at batlery detected signals.

voitages of 310 18 volls.

XTR100 TRACKING TRANSMITTER

inuge to extend battery ilfe

XTTI00 LONG RANGE PHONE TRANSMITTER | XFMI00 MINIATURE FM TRANSMITTER | XBD200 SUPER SENSITIVE BUG DETECTOR

g) Similarto our very popularXSP500.the XTT100is | The XFM100has a super sensitive microphone andls\ Measuring .7 by 2.4 inches, the XTR100 is ideal for Whenthe XBD200 intercepts a signal in the 1 to 2000
[ battery powered for maximum range. It plugs into capable of picking up sounds at the level of a whisper | use in lacating lost model rockets, bicycles. MHz range. it emits a grow! that Increasesto a high
'; anyphone jack and transmits all callsonthat line. | andtransmitting them to any FM broadcast receiver. | automoblles, games of hide-and-seek, and contests. | pitched squeal asthe signal strength increases.
g D (LI (9.( — SR ¥ X LRI (7.1 [/]//(C].(/ — e $32.95 | XIRIOO(C) Kit ........... .. $43.95 | XBD20O(C) Kt .......ccocoocc0nc.ce... $49.95
- | XLC900 B00-950 MHz SCANNER CONVERTER KIT XLATO00 AMPLIFIER KIT
g If your scanner can receive 400-550 MHz, just add the | Designed to help scanners with poor sensitivity
Z XLC900 for uninterrupted 800-950 MHz coverage. It pull in those weak signals. Includes off/pass
P converts all 800-950 MHz signals down 10 400-550 switch for returning lo normal operation and front
o MHz so your scanner can receive Ihem! Add our panel gain control. Add our custom case and
8 customcase and knob kit for that “prafessional * look. knob kit for that ‘professional * look
£ | XLC900 Kit | XLAT000 Kit ... v $24.95
@ | X(-CaseKit... . XIA-Case Kit $13.95
e s \VE ACCEPT VISA, MC, MO, COD  TOLL FREE ORDER LINE SEND MAIL ~ XANDI ELECTRONICS
VA ASK FOR FREE CATALOG OF ORDERS TO:  BOX 25647
o w11 5 O0R PRODUCTS 1-800-336-7389 Yerpe. aF 852855647

CIRCLE 281 ON FREE INFORMATION CARD
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OCEAN STATE ELECTRONICS

PROFESSIONAL, AMATEUR, OR COMMERCIAL — WE'RE YOUR ONE STOP ELECTRONIC SOURCE
CALL OR WRITE FOR OUR FREE 112 PAGE CATALOG 1-401-596-3080

DELUX CODE KEY
- Adjustable, heavy duly brass base
(~ with ball bearing prvots.
Designed for hard usage.
16" plated contacls

MASTERING THE MORSE CODE

CODE PRACTICE
OSCILLATOR & MONITOR IN KiT
FORM OR WIRED

A solid-state code practice oscillator and monitor that
uses the latest IC circuitry. It contains a 3° built-n

the addition of a few parts, the unt can
easlly be converted [nto CW monltor.

MAKE CIRCUIT BOARDS
THE NEW, EASY WAY WITH

TEC-200 FILM
JUST 3EASY STEPS
« Copy circunt pattermn

« tron tilm on to
coppe’ clad board

200 WATT INVERTER
Plugs mto your lighter and runs:
«Ham Equipment
«Lights
«Soldenng Iron
«Computer

$11.75 speaker, headphone terminals, a volume controf and a on TEC-200 fim «Power Yook
tone control. It is & attractvely using any plain «Shaver
packaged with a two color panel. With paper coprer <13 TV with VCR

“MUCH MORE

This book eaches the beginner how 10 lsam the Morse can there fore be used &8 an operating + Peoel off fiim and etch Model  POW 200
Code Some of topics covered are Rules for practicing aud after the code has been iaarned. Convenient 8 172 x 11 sze Input: 10 to 15 volts DC
the Morsa Code, the code alphabet, how to send and K $ With Compiete instructions Cutput: 115 volts AC trus RMS
receive code, how to bulld and hook wp a code practice e 19.95 5 SHEETS Power. 400 Walts peak
oscilletor. 32 pages Wired ....oorimacnisacraness $24.95 10 SHEETS . ... 200 waits for 2 minutes
$2.50 20 SHEETS 4 140 Watts continously
50 SHEETS .. 5"x26 x1.7
TOROIDS - Weight: 15 ounces sgg_gs
ey EMAGNE"’ WIRE JHON FERRITE ORI
namel coated sold copper.
() Yo windng cols, ransformers and 25 2L 4 G733 GET THAT HAM TICKET THIS YEAR
toroids. Prices for 174 (b, spoois T-25-6 --40 FT37-81. WITH OUR NOVICE CODE AND DIGITAL CAPACITANCE/
#14 ... 328 #34......4.80 T-376 . 45 F137-77 THEORY PACKAGE INDUCTANCE METER
#16 ... 330 #36 ......4.90 T-37-12 45 FT50-43 COMMUNICATE WITH THE DIGITAL LCR METER measures.
"e .33 538.....495 T50:2 . 55  FT50-61 WORLD THROUGH HAM e
:22 ..... 3 gg #4 ..5.10 T-50-3 55 FT50-77 RADIO" 18 a complete Novios A'l‘ LadstLAn LCR meter that weryzna can
e T50-6 55 FT82-43 Training package. t contains a Bllofo L oWjyou TNnimeasue oo
- 1 14 les50n theory course and a transformers, chokes Irom 1uH to 200K,
T68-0 75 FTa2-67 ..1.00 Capacitors from .1 pid 1o 200 mid and

Novice code cassette that
1eaches how to send and
recere code up 10 8 WPM and

§ resistors from.1 ohms 10 20 meg ohms

--1.00 Al In one handheld instrument.

215

REGULATED POWER SUPPLIES

13.8 VDC a 32 page book. MODEL LCR-1801 .........$119.95
T80-2 85 FT140-43......4.10 The
o A package also contains FCC-type code and theo!
Pertect forham equpment, CB's, car steorso's and T200-2 FT240-61 ......8.00 ‘ag NP jtodys Tm;y

other 13.8VDC items. LED on indicator, short circut

protection. Binding post output 2 year warranty. package’ your fasiest waylth a*Novics —

containg 2 books and 1 tape.
NP-1 $10.95

VERNIER DIALS
1-172° Diameter 10 Marking  $8.25
1-1/2* Diameter 0-100 Marking  $9.25

2* Diameter 6-100 Marking  $10.25

WE STOCK A COMPLETE LINE OF
TOROIDS AND BEADS.

Q-DOPE

Solution of pure polystyrens in solvems. Dries
p fast and leaves a clear, protective coating on

MINI-CIRCUITS SBL-1
DIODE RING MIXER

10 AMP ... 379:50

20 AMP . $119.50 | HESP 1281 200 lodves a doar. protective o SIGNETICS NE602AN
30 AMP ....$139.50 moz\nN\:!:vle; :n J;’:J‘c::z‘::x;os h;:ymaka be ng:’:':bala"“ Mixey Balanced Mixer’OSC. Poputar IC among
used as a cement lor molded or fabricated RF m'.’mﬁz J experimentars tor buriding DC and super-het
items made of polystyrene. Teceners
" (Bottle with Brush 21l oz 59 mi). ... $3.75 $6.75 $2.49 .....BUY 3 OR MORE .. $2.25
SHORTWAVE CONVERTER KIT SIGNAL INJECTOR/ LOGIC PROBE KIT LINEARIC'S TRANSISTORS
Bring some imeree! 10 1hose long commutes 10 and from work, this TRACER KIT :m::go?\&‘:;?glﬁ:;?:ss 5o NES55 .25 PN2222A .10
shorwave converter is the ticket. The SC-1 convenier brings the sounds This handy u;sru s both Aa signal in the measurement of logic IrCuts. NE564 175 2N2222A 32
of the worid right irto your Car radio or by Blerao (setto AM broadcast generalor and recever. Asa N
band). Front %anel pﬁn swieh lote ygummoou between regular AM generalor use it to check out an :U":;'a:: d'w;":ﬁ:‘"‘::ﬁm”‘:'m LM733N 65 2N3055 .69
radio between any two bands of intersst, each 1 MMz wide, Se one ammpifier, stage by stage. Also tests 1o 300 nanoseconds High infensity LM741 .30 2N3553 275
range for daylime frequencies and one for night time when propagation AM radio IF and RF stages. As a LED readouts provide m?wl UA7805 39 2N3563 40
15 dtferent, choose any two frequencies between 3 and 22 MHZ raceiver you can pin point where a ,“po::g 10 ": logic state UAT7812 y 9 2N3866  1.05
Frequencss are tuned on your AM radio, making & easy 10 log slations of set presets. Buftt-in detective part exists. Wili ransmit : W3 . |
antenna switch automatically switches @xisting AM antenna to ehar the radio or Converter, and receive simunaneously. UA7912 .75 2N3904 10
malu:)g‘ hook-up easy. A handsome matching case and knob set puts the timishing touches on LM317T 69 2N3906 10
ot CA3126E 1.80 2N4401 R
SC...... CONVERTER KIT $27.95 CD22402E 9.95 MPF102 .49
CsC ... MATCHING CASE SET ......ccccoviirimmirminrirassaraiins $12.95
THE FORREST MIMS ENGINEERS
AIRCRAFT RECEIVER KIT NOTEBOOK rorest wims

This n'm/ revised edtion contains humdreds of proven,
g today's most
popular inear, TTL, and CMOS ICs. Forrest gves you full
datator each devi d DN numbers,

..puts you in the pilots seatl!

Tune into the excting world of aviation. Listen to airines, big

TO ORDER

b i . hot-shot military pilots, local privat pciam
p:::::’:nﬁ%’l‘:oogo: P:‘:x)ro:m and clcpawz v:dar cm(u;vl’vang Ca” 1 '800'866'6626 OR DERS ONLY ;‘:zﬂ»z‘l‘::"c‘:c”w" ors dlaks ractal miomulm;
other g and 9 ax band oul
hsa:planq up lnl hundred miles away as well as all local traffic The AR-1 features smooth (catalog reques1$ can not be taken on toll methods, and interfacing
varacior tuning of the entire air band from 118 (o 136 MHz, eftective AGC, superhetrodyne free number.) ditarent IC families. i you work wih KCs you gotia get this
creuniy, squelch, convenient 3 voh operation and penty of speaker volume. Donttorget to add 8 5 EST book!
our matching case and knob set for a fine looking project you'll kove to show. Our detailed am. - pm 25941 $14.95
nstruction manual makes the AR-1 an Weal mtroduction to two Me-long fascinating hobbies at MOnday thl’OUgh F”day MosterCard w =
once ~ electionics and aviation|
AR-1 .AIRCRAFT RADIO KIT OR WRITE TO: v m— MULTIVOLTAGE | RECTIFIER DIODES
C-AR.. -CASE SET FOR AR-1 .. Ocean State Electronics AC ADAPTER
] 1N400Y .09
P.O. Box 1458, Westerly, R.I. 02831 Ratac S04 1NGOC2 .09
Iy
LEARN COMPUTER THEORY' BY BUILDING THIS KIT ORFAXTO:  CATALOG REQUESTS CLAMABIOR ::Zﬁﬁ :g
DIGITAL TRAINER MODEL MM-8000 (401) 596-3590 (401) 596-3080 Polarty swich 1N4005 12
Starting trom scraich you buiid a complete computer system. Qur Micro Master tramer teaches you . . Universal plug *
1o write (o RAMS, ROME and fun a 8085 mrcioprocessor. You wik witte the inttlal nstructions to If paying by CREDIT CARD include Card No. & 1N4006 15
tell the 80B5 processor to get started and store these instructions N permanent memory n a 2816 L. 1N4007 a7
E*PROM. Teaches you all about input and output ports, computer mers. Budd your own Keyboard and Expiration Date 1N5400 20
and sam how i ke d and display. No uter knowledge required. Simple o N f " y
easy 'o’:ndsrm:n:c:&lm;b:::sam‘you {omv:':x;hmwzq;; Upogn W"olnn ;1 ths Mail in orders please include $4.50 Sh'ppmg 1N5401 .20
course you ¥l be proficient in computer technology. ALASKA & HAWAII $9.00 1N5402 20
« Uses the 3085 Micropiocess o CANADA $7.00 - OVERSEAS'$12.00 1N5404 .25
* Uses the 2816 E? PROM. electrically erasabie ni iDDiI 1N5406 .25
orogrammlafAoM Minimum order $10.00 (before shipping) e =
+ Uses the 8156C, 2048 Bit static MOS RAM R. |. Residents add 7% Sales Tax 1N5408 25
Vo and :
s ORDERS RECEIVED BY 1:00 PM EST— SHIP

+ Memary exzandabie option

+ Butit n 5V power supply SAME DAY! FREE SHIPPING ON ALL MAIL IN

25 ey v ORDERS OVER $50.00. . i
i ’ NOT VALID WHEN COMBINED W/CAT. ORDERS. et e 0, copper. phenolk base
sxperiments Applies to UPS Ground in Continental U.S. Only. ) ’ )
Catalog FREE to US Customers. -
Canada, Please send $2.00 (American funds of US stamps). 7" xS ....SINGLE SIDED .........
$119.95 Overseas, Please send $3.00 (American funds or US stamps). 3 1/4” x 6 1/2" DOUBLE SIDED ..

CIRCLE 260 ON FREE INFORMATION CARD
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ALFA ELECTRONICS

DMM 89 $199.95 [=<k=uiy DMM 2360 DMM 21 Fluke Multimeter
i Fluke 12  $84.95
 Most Advanced DMM $119.95 $74.95 Holster C-10 $10
All Purpose & Communication DMM+LCR Meter 'gg::;;ﬁg;_yﬁ:;&" ¢ |Fluke 701t $675
-80.7 to 81.4 dBm with 4Q2-1200Q Very Versatile DMM Frequency. 1Hz-1MHz |Fluke 7311  $94
20 reference impedances | Volt_ amp, ohm, diode, |Fluke 7511 $129
True RMS Inductance: 1uH-40H continuity ci 16
Frequency counter 0.01Hz-10MHz Capacitance: 1pF-40uF 3999 count display olster C-70 $
Capacitance: 1pF-50,0004F Frequency: 1Hz - AMHs b TTL logic, HFE Fluke 771l $149
Measure AC volt to 20kHz g{nfﬂatg‘r_ﬂ ;430333‘ ;::;::j'; A aed Fluke 7911 $169
5000 counts, 0.1% accuracy TL Logic Test z el Fluke 29l $169
Auto/manual range, fast bar graph Diode, Continuity | Rubber holster $8.00
Min/Max/Ave/DH/Relative/Zoom Volt, Amp, Ohm Full line of DMMs, Fluke 83 $225
Auto power off 3999 count display- economy, compact, Fluke 85 $259
Input waming Peak Hold on ruggerdized, solar cell, |Fluke 87 $287
Splash proot Auto power off automotive, heavy
Voit, amp, ohm, logic, diode, continuity Ruggerdized case. et duty, mdus!nalls Fluke 97
Ruggerdized case Rubber Holster $8.00 Gy 23 MULTWE TER starts from §15.95 Scope Meter$1785
Rubber holster included Temperature probe $7.00

HIGH QUALITY - TEST EQUIPAIENT

BIST PRICIE

LLCR Meter 131D LCR Meter 814
$229.95 $189.95
Most Advanced LCR Best Resolution LCR

Dual display.L/Q or C/D
Inductance: 0.1uH-1000H
Capacitance:0.1pF-10,000pF
Impedance: 1mQ-10MQ
0.7% basic accuracy
Dissipation factor & Q factor
Serial & parallei mode
Relative mode for comparison
and to remove parasitics
Statistics, tolerance,

Best for design, incoming
testing & production

SMD and chip component
test probe $25.00

Inductance: 0.1pH-200H
Capacitance: 0.1pF-20,000uF
Resistance: 1mQ-20MQ
1% basic accuracy
pation factor ir

in capacitor and Q factor in inductor
Zero adjustment to reduce parasi-
tics from test fixture

Best for high frequency RF

and surface mount components.

$25.00, Deluxe carrying
case $5.00

SMD and chip component test probe

Frequency Counter
FC-1200 $129.95

Frequency.0.1Hz-1 25GHz
D|splay d|g|t LCD
Peri 'u;s
Records ax/MlnIAverage
Data hold, reiative mode
Telescoping antenna $8.00
Detuxe case $5.00

Iso Available:
AC/DC clamp meter, nght metar
Thermometer, BH meler
voltage probe, Digital cal lper
Anemometer, Electronic sm‘e
Force gauge,Tachometer
Stroboscope, Humidity & EMF
adapter, Sound level meter,
Frequency counter SWRHield
strength/power meter, Dip meter

CERLEE

| Sweep PS-205

PS-200 20 MHz DUAL TRACE
PS-400 40 MKz DUAL TRACE
PS-405 40 MHz DELAY SWEEP
PS-605 60 MHz DELAY SWEEP

1,

20 MHz Oscilloscope with Delay

Sync, Z-Modulation, CH2 Output, Graticule Hlum, 2 probes

£ "" ‘ &, | Dual Trace, Component test. 6" CRT, X-Y Operation, TV
i ‘ v | each has x1,x10 switch. Best price with delay sweep.

Scope Probe: 80MHz x1, x10 $13, 100MHz x1, x10 $22

20 MHz Digital Storage

Oscilloscope DS-203 $729.95
Switchable between digital and analog modes
2 K word per channel storage

Sampling rate: 10 M sample /sec

$429.95

$339.95 8 bit vertical resolution (25 Lerel/div)
$494.95 Expanded Timebase 10ms/div - 0.5 s/div.
$569.95 Refresh, Roll, Save all , Save CH2, Pre-Trig
$769.95 Plotter Control

250MHz x1,x10 $28, 250MHz x100 $39

e <
s DC Power Supply

PS-303 $159.00

0-30 VDC , 0-3A output
Constant voltage & constant curent mode
0.02% + 2mV line reguiation

DC Power Supply Triple Output

+ PS-8202 $499.95
. Two 0-30 VDC , 0-3A outputs
' One fixed 5VDC, 3A
Capabie of independent or tracking operation

RF Output 100mVrms to 35 MHz

S$G-4162 AD $229.95
Generates RF signal same as
SG-4160B

Frequency counter 1Hz - 150 MHz
for intemal and extemal source
Sensitivity <50mV

ALFA ELECTRONICS

741 Alexander Rd., Princeton, NJ 08540

Generates audio
AG-2601A

for intemal and

Electronics Now, May 1994

FAX:(609) 520-2007
Visa, Master Card. American Express..COD. Purchase Order Welcome
CIRCLE 213 ON FREE INFORMATION CARD
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0.02% + 3mV load reguiation I 88 e oThH & Constant voitage and constant current mode
+ 1 mVirms noise and ripple ! o = Four digital meters for voit and current display
Short circutt and overioad protected % 67 e [ S ) % /4 Excelent regulation and low ripple
# PS-8200 with digital vottmeter $173.00 [ - ’ * e * g?- Short circuit and overioad protected
i Also avaliable: 30V/SA, 60V/3A, 60V/SA - ' ! ¥ Also avaiiable: 30V/SA triple output $543 95
16V/10A, 30V/0A Dual fracking 30V/3A, 30V/5A, 60V/3A, 60VSA
RF SIGNAL AUDIO GENERATOR FUNCTION GENERATOR
GENERATOR AG-2601A  $119.00 526-210% , $169.95
10Hz - IMHz in 5 .2 Hz -2 MHz in 7 ranges
SG'41GOB 1 ‘1 19.00 Outpzut: 0_8\/"'.:5 r:i:g;save Sine, square, triangte, pulse and ramp
100 kHz-150MHz sinewave in 8 0-10Vp-p squarewave Output: 5mV-20Vp-p
ranges Synchronization: +3% of oscillation 1% distortion, DC offset + 10V

frequency per Vrms

- l:::rr“naold ngiﬁzénEx!emal S50Hz-20kHz Ousp;; (:i s\om:Zn:
! [ Audio output 1 kHz, 1 Vrms 0.5% 50Hz-

Output impedance: 600 ohm

Frequency counter 4 digits
RF SIGNAL AUDIO Feature TTL and CMOS output
GEN./COUNTER GEN./JCOUNTER SWEEP FUNCTION

AG-2603AD $229.95

Frequency counter 1Hz-150MHz

Sensitivity <50mV

VCF: 0-10V control frequency to 1000:1

FUNCTION GEN/COUNTER
FG-2102AD $229.95

Generates signal same as FG-2100A

SOkHz
500kHz

GEN./COUNTER  $329.95
0.5Hz to 5 MHz in 7 ranges

Sweep: Linear 10:1/Log 10:1 20ms to 2s
AM Modulation

Gated Burst, Voltage Control Generator
Generator Control Voitage & 8 digit counter
1Hz-10MHz for internal & external sources

signal same as

external sources

(800) 526-2532/(609) 520-2002 15 DAY MONEY BACK GUARANTEE. t YEAR WARRANTY

CALL OR WRITE FOR FREE CATALOG AND BEST OFFER
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iNnstTek
100 MHz Cursor Readout Scope
4 ch, 8 traces 0S-6101 $1,

99 95

* 4 ing dent channels, 8 traces

* Time /Voltage cursor measurement
* ALT trigg, e function for 4 ch.

* Sweeps div, Delayed Sweep
. TV S c Ch 1 ouLput.% axis input
* 2 prol X1, x10)

100 MHz Scope, 4ch. 8 traces
Best value aII purpose scope
08-6100 $1,329.95

* 4 channels, 8 traces
* High scnsmvx 500 Vidiv
* Swe elayed sweep

%ps

‘ 20 k accelcmung voltage
c , Z-axis m ut

‘ A an gat: oul

= Best rice 100

L/ x1, x10)

50 MHz Triggering Oscilloscope
08-653 363’9.

scope

* ALT Triggen
* High sensitivity ] mV/div
* Tnigger level lock function

* Dual Channel

* Hold Off Function

* Delayed chcg‘
ine

:%x/:lé-m Delay . %_;r,ggc s&u]" ,(‘:lgl output
20 MHz Oscilloscope
08-622B $344.95

gsBes (x1,x10)
08-645B ~ 40 MHz Cursor readout.................... .$734.95
08-625B ~ 20 MHz Cursor readout...

08-623B - 20 MHz w/Delayed Sweep
08-935 - 5 MHz One channel...

ALFA ELECTRONICS

741 Alexander Rd.; Princeton, NJ 08540

DC Linear Power Supplles
Single Output

* Constant voltage and constant current mode

* Voltage regulation <0.01%

* Curent regulation 0.2%

* Low rippie and noise

* Qverload and reverse polarity protection

* Features 2 analog or 1 digital meter(PS series)
2 analog or 2 digital melcrs(PR scnd)

PS-1830 : (0-18V, 0- 3A) ..$194.95
PS-1830D : Digital xs la !
s 18 0 gﬁs 204.9
PS-1850D : Dj ulbu
PS-3225 E'? f
PS-3225D
(a%ov 0- A

PS-6010

H - (0-18V, 0-10A).
:(0-30V, 0-6A

: (0-60V, 0-3A).
u]Dlsplay

PR.

PR-3060
PR-6030
PR-6030D :

Triple Output DC Power Supplles

P e =2

* Two vanable 0-30VDC, 0-3A outputs

* One fixed 5VDC, 3A output

* Auto trac]

* Auto serial and parallel operation

* Constant voltage and constant current mode
* Continuous/dynamic load can be selected

* Features 4 analog or 2 digital displays

PC-3030 :(0-30V, 0-3Ax2).......
PC-3030D : Digital display........... I
Programmable DC Power Supplies

* High stability , low drift, 4 digit displa
o Frg:!/rear otuytpul-scnse Switc seleglagle
* Auto step running w/timer settings

* 100 point programmability (PPS series)
* 50 E)oml progammnblhty PT senjes

al and paralle! operation (PP s g
‘Autotrgcungﬂ? 'PT serics), IEEE-488.2 and SCP]
ompatib e command set optlonal)

PBS-1860G (0187, 0-6A)
PP -36356: 0-36V" 0-3.5A)...

-6020G: (0-50V, 0-2A).
p [-1830G: (0-18V, 0-3A%3, 626V, 0-5A).
PPT-3615G: (0-36V, 0-1.5AX2, 0-6V, 0-3A)

FAX:(609) 520-2007
Visa. Master Card. Americap Express. COD, Putchase Ordeg Welcome.

CIRCLE 213 ON FREE INFORMATION CARD
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Test & Measurmg Instruments 1S0 9002 CERT. 5934163

Digital Display Function Generator
FG-8016G $239.95

N Frequcncy Range: 0.02Hz to 2MHz
* Three Instruments in one: Function generator, Pulse
enerator & Fre uency counter.

ine, Tri quare, TTL Pulse and CMOS output
: IBOu(.l)g-in 6 glt countcr with INT/EXT function
tuning

* Variable DC oﬁ"set control
FG-8015 Function Generator
* 0.02Hz-2MHz (No Counter)
FC-8131 Intelligent Counter 1.3GHz
FC-8270 Inteiligent Counter 2.7GHz.
UC-2010G Universal Counter.................

Digital Multimeter & C Meter.
DM-8034(3": digits) $179.95

‘ 8 Func\xon, AC/DC voltage, AC/DC current, resistance
meter, diode test and audible continuity check
H?’nvoltage 1000V and 20A range
* 0.5% basic accuracy
DM-8040 (3% Digits, True RMS)
* Measwres ACVto SOkHz...........
DM-8055 (5% Digits),
‘ 0 006% basic accura
V, Im(2, InA resolution
m measurement ;
® Auto range, relative mode, Max/Min

DM-8055G(5% Digits, GPIB)...............................$889.95

Model DM-392
(3% digits) 5109.95

‘ 32 Sej ent anai i)ar graph

mcmory
/Relauve rnodc
* Auto power off
* Overload protection
. ;;\ivgi‘ble continwity check

* Caj acnance 1
‘Frpuency 0. lglz IMHz

lﬁt,lhlc hxgh energy fused
.3% DCV accura
‘ AC True RMS

....$339.95

(OF1:394 caty)

: 3% Digits w/Continui
:3% Dagits, Cap. Freg.
: 3% Digits, Cap. Freq. Temp. hFE.
:3‘/- Digits, Auto, Cap. Freq. Min/Max.
- 3% Digits, Hold, Mm/Max 20Am|

: 3% Digits, Pe
: 3% Digits,

(800) 526-2532/(609) 520-2002 150y MONEY BACK GUARANTEE. 2 YEAR WARRANTY.

CALL OR WRITE FOR FREE CATALOG AND BEST OFFER

MON SOIUOLOBIT ‘bE6L ABIY

-
N
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NEW!! Laser Radar Detectors $99.95
CABLE CONVERTER SPECIALS

Jerrold 400 Converter
60 channel refurbished with new
transmitter. Fine tuning HRC/STD
selectable. 6 month warranty

Hamlin 5000 Converter
64 channel w/fine tune.
New transmitter.
Channel O & 1 Compatable.

SA-3 Type Decoders

1 5 10+
59.95 49.95 45.00

69.95 59.95 55.00

89.95 65.00 50.00

United Electronic Supply
P.O. Box 1206-NV
Elgin, IL 60121

708-697-0600

No Illinois Sales

Hours: Mon - Fri: 8:30 — 5:00 pm CST

24 Hour Answering Machine for orders

CIRCLE 277 ON FREE INFORMATION CARD

CABLE TV

Converters & Descramblers

Compatible with
Jerrold, Scientific Atlanta,

Pioneer, Oak, & Hamlin
Equipment

BRAND NEW!
90-DAY GUARANTEE
LOWEST PRICES
Volume Control & Parental Lockout Available

Greenleaf Electronics
1-800-742-2567
NO ILLINOIS SALES

It is not the intent of Greenleaf Electronics to defraud any pay television operator
and we will not assist any company or Individual in doing the same.

Learn MICROCONTROLLERS

and EMBEDDER SYSTEMS
with the AES-10 y

The AES-10...acomplete learning
system, a complete embedded
control system.Extensive manuals
guide you through your 8051
development project. Assembly, ot
BASIC, and C programming. All hardware delalls - ,
complete schematics. Learn to program the LCD,
keypad, digital and analog 1/Os for your applications.

80C32 Computer/Microcontroller board with:
+ 32K ROM , 32K RAM I
= 2 by 16 Liquid Crystal Display

]

| * 4byS Keypad !
‘ = Digital, A/D , D/A, and PWM, 1/O
|

» Built in Logic Probe
= Power supply, (can also be battery operated)
* Extended AES BASIC and AES Monitor in ROM |
Built-in routines for LCD, Keypad, i
A/D, D/A and Digital /O ports
See 80C32 registers while you Step
See all memory locations and data on LCD
See memory contents in dec. hex. and binary
* RS-232 cable to connect to PC for programming
= 8051/52 DOS Cross Assembler
» Program disks with welt documented examples
» User's"Manual, Language Manual, and Text

$365 , Money Back Guarantee
Free Brochure, M/C Visa
800 - 730-3232

714 - 744-0981

Fax 714 - 744-2693

1407 North Batavia Street, Orange, California 92667, USA

wWWW americanradiohistorv com
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Satellite Television New Poyry,
Order Your FREE Catalog/Buyers Guide Today!

The World Supplier of Satellite T.V. Products. ., . "Down To Earth Prices”

rful
Smaije, Dlshia'ell"es
Malley Dig S

Ku-BAND SYSTEM
Package INCLUDES all of this:
3ft Quality alum dish

Pansat BR 1100 Receiver
Polar tracking mount

Polarity switching feed

Low Temperature LNB

100ft All in one ribbon cable
Site data coordinate sheet

® s e o o & o

pr—

Sateliite
Analysis and
Antenna
Aiming
Software

An extremely valuable tool for designing and
installing TVRO's, tallored for ease of use by
professionals and dealers as well as by technically
orientated TVRO owners. Demonstrates how
changing parameters such as dish size or LNB
noise temperature affect picture quality. The
program performs both TVRO system analysis and
antenna aiming. The analysis subcomponent, is
aspecially useful for predicting performance when
viewing signals from a particularly weak satellite.
The aiming subcomponent calculates azimuth and
elevation angles and range to all sateliites within
"view" of a TVRO. The names and latitudes of all
world-wide C and Ku-band broadcast satellites,
presently in service or to be launched by 1095, are
listed. The user simply enters TVRO site latitude

and longitude.
5.25° disk ... .. $49.95
3.5°disk ..o, n . $49.95
SATELLITE SYSTEM
DO-IT-YOURSELF
INSTALLATION VIDEO

"Now You Can Watch It Being Done”

Install or “Tune up” your satellite system in no
time flat with this professional video.
VHS or Beta (45 Min))........cccccoerrnnnn..

MESH DISHES
by ORBITRON

Quality
Demonstrated
by Performance

for size") are known the
world over for their
superior reception and

picture quality.
7t dish & polar tracking mount.  $259
8.5ft . . 319
10ft = J 369
10ft HD. “ o 449
121 - e 649

\Call Toll Free 800-334-6455 International 1-218 -739-5231 Fax 218-739-4879

C-BAND SYSTEM
Package INCLUDES all of this:

* 71t ORBITRON mesh dish

¢ uniden 4400 IRD

* Polar tracking mount and

motorized arm

Chaparral Polarity switching feed

25°Low Temperature LNB

100ft All in one ribbon cable

Optional Decoder module

X
(ﬁ Bulz-1-Tuning
NS Moeter *All you need to supply
%, Now with Is ground pole to mount
audio alert dish.on, (3.5°0.0.)

TUNE YOUR DISH .
TOIT'S MAXIMUM!

New Lower
. Temp's
Dish tuning meters are a must for the serious
dealer or satellite system owner. Saves time,
frustration and money. Use when installing a new
system, moving your dish, re-alignment of a dish
that has been moved by wind, frost heaves etc.,
gets you right on the satellite belt for the best
possibie pictures!

Hemt Technology Commercial Grade

35° LNB C-band 4GHz
25° LNB " "

0.9dbLNB Ku-band 12GHz
0.7dbLNB N

Pico meter {meter tuning) 0.6dbLNB

Bulz-I-IV meter {meter & audio alent)...

All Major Credit Cards Accepted Skyv is ion InC.‘!’
1046 Frontier Drive, Fergus Falls, MN 56537 - Toll Free 800-334-6455
Mail in coupon or call today for the SKYVISION Satellite TV Product Catalog/Buyers
Guide Delivered free to your mail box in U.S. and its possessions.

(L) Send Free Doraestic Sateflite TV Products Catalog
D Send International Satellite Catalog {For International Catalog add $8.00 to cover S&H)

. Phone( )

Zip.

& Name__ L ST

install A System, Upgrade & Repair Yourself And Save $$$$

[ gy ——————————————————————
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O Choose hands-on or video based learning

ssenemaneam
»

S % =
Q Individual courses from $49. AT
Q Three course, hands-on package only $339.% of
—— e W Elactricity
e

Gain vital, S AR
practical skills ( .3
for today's high- rf
tech world, and have fun
doing it. Demax® courses are
based on experiments and
demos. No hard math, no boring programmed learning!
Mastering the Digital Multimaster, Direct Current, Alternating
Current and Electromagnetics give you key knowledge, used
everywhere from house wiring to space vehicles.

FREE INFORMATION
Demax Corporation, P.O. Box 946, Benton Harbor, MI 49022

(800)-79DEMAX
Fax: (616) 428-7411

CIRCLE 145 ON FREE INFORMATION CARD

5451 North Broadway Ave.
Chicago, Illinois 60640
(312) 271 - 9510 ® Fax (312) 271-9733

PRINTED CIRCUIT BOARD
MANUFACTURERS

¢ SINGLE-SIDED, DOUBLE-SIDED,
MULTI-LAYER(4-8 LAYERS) AND
FLEXIBLE PCB PRODUCTION

» PREMIUM DELIVERY AVAILABLE
24 HR SERVICE ON SS & DS
72 HR SERVICE ON MULTI-LAYER
o ARTWORK GENERATION/EDITING
» PHOTOPLOTTING SERVICES
« 24 HR. MODEM(19,200 BAUDE)

FOR QUICK & COMPETITIVE PRICING,

OR MORE INFORMATION,
PLEASE CALL US TODAY!

QUIALITY IS OUR

CAPITAL CONCERN

NOW
YOU CAN “SEE”
INVISIBLE FIELDS

AND AVOID THEM

Most homes and offices

have hot spots with strong

artificial electro-magnetic

fields, where chronic

exposure may cause

mental or physical problems Even the EPA namesthese
fields as suspected carcinogens. You can reduce your
risk by avoiding these high-field areas.

The Trifield™ meter detects far more of these fields than any other
electromagnetic pollution meter. it's the only one that independently
reads AC electric fields, AC magnetic fields, andradio/microwaves. 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 relative exposure is prudent.)

The TriField™ meter comes ready-to-use with battery, instructions, and
one-year limited warranty. The cost is $144.50 postpaid.

AlphalLab, Inc. / 1280 South Third West / Salt Lake City, UT 84101-3049
For literature and information, call (503) 543-6545

wWWwW americanradiohistorv com
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TIMELINE INC.

Over 7 years and 22,000 customers and still growing.

|  LIQUID CRYSTAL DISPLAYS ]

MONITORS

Alphanumeric—parallel interface

16X 1. 3 for $25.00
20x2 .§12.00
20x 4 §25.00
2x 20.00
40 x 25,00

5v powe ei -MOS LCD driver & controlier » Easy "Microprocessor
interface - 38 ASCI) character generator « Certain models are back/i, call for more info.

Graphic and alphanumeric—serlal Interface
Size s

B

Non-Enclosed TTL
Comes with pinout. 12V at 1.4 Amp input. Horizontal frequency 15 Khz. Ability 0 do 40 and 80 column.
5 inch Black & White......... $35.00
7 inch Amber....

9 inch Amber......cceeveveneae
12" Green or B & W
Enclosed
9" Green BNC composite 115V /230V .............$79.00
12" White BNC composite 24V...........cccccovruennnee. $99.00

Mft.: Electrohome « For Very High Quality Medical and Industrial Applications

5’ COLOR MONITOR $69.x

* Flat 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

* Standard Interface Connector

* Degaussing Coil Included ¢ Mfg.: Samtron

| CHARGE COUPLED DEVICES
s [MATRIX TYPE
;’ﬁ} "The Spy In

"7 "The SKy™ $49.%

Sony CCD Imager - designed for btack and white composite
video cameras. Picture elements: 384 (H) x 491 (V)

Chip size 10.7 (H) x 9.3 (V) mm2 « Unit cell size 23.0 ﬁ-H) x 13.4(V)um2.
Ceramic 24 pin DIP package. « Mfr: Sony, Part# 016A

[LINEAR TYPE |

4096 element CCD $29.00
2048 element CCD $15.00 « 1728 element CCD $15.00

[ HACKER CORNER i
386SX-25 All in one
motherboard $99.%

Great for embedded applications

Includes: Intel 3865X-25 CPU s Buitt in IDE & floppy controller (cables included)
Buit in VGA with 512K video RAM onboard (expandable to 1 Mb) (Will support up
to 1280x1024) ¢ 2 serial, 1 parallel port » Mouse apd keyboard port (PS2 style) o
Award Bios, Real Time Clock » Memory upgradeable to 16 Mb. {0 K on board) ¢
VLS| chip set » Socket for 80387-5X co-processor @ Note: there is one 16 bit bus slot
on unit « Size: 9 3/4° x 8° ¢ Utility & driver diskettes included

Flip up LCD display (9-16 VDC) * Can communicate with any
computer having RS 232 port » Can communicate with 4
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. ¢ $ 00
display size 40x16 (256 x 128 pixels.) Dimensions: 6.3 W, 11'L, 99-
2"H. (With LCD up height is 7.1 or 2 for $140.2

640 x 400 (backlit)..

480 x 128.

256x128..............

160x 128 ...............

[_ LASER PRODUCTS
Laser Power Supply (orHeNetube) ~ $100.22
SCANNER ASSEMBLY $39.%
LASER DIODE (5mW) with collimator $20.®
LASER DIODE: Sharp part#: L1;0_22MC
NETWORK I

IRMA BOARD 8 bit $99.%

Proteon ProNet-4 Mode! p1347 Token Ring Board $79.%2
16 bit ¢ 4 Mbps ¢ [EEE 802.2 and 802.5 compatible ¢ twisted pair ¢ interoperable
PoOs & BAR CODE
MAGNETIC CARD READER $§25.,%

capability  keypanel with full alpha-numeric entry « separate 7.5
VvDC/0.5 Amp cFower su%%o standard teiephone Interface
HP bar code wand (HBCS 2300)................. $35.00
POWER SUPPLYS E
attached « 115/230 Volt, Dim: 8.5" L x 4.5 W x 2" H « Qutput; +5V @ 2-9.75
A +12V@ 0-1.5A,-5V@0-04A,-12V@ 0-05 A
Dim: 55" Lx3.2"Wx1.77H-Output: SV@ 4 A, 12V @ 4A
| COMPUTER PERIPHERALS I
360K for $25.00 ¢ 720K for $35.00
1.2Mb for $50.00 ¢ 1.44Mb for $50.00
101 key XT keyboard
AT Hard Drive Controller (Up 1o 12 Mhz only) =
oo e e apecation o e e e e o ‘Z'%i"‘.’
indicators ¢ Seven (7) interface LED indicators » Two (2) signal quality L * Eight %))
Character message display
ADAPTEC 4070A (RLL) OR 4000A (MFM)
SCSI Controller, your cholce $60.2

All in one 286 board $49.2

Includes: » 286-12Mhz CPU (1 wait state) * Buitt in IDE & floppy controlier « 80287 math
coprocessor « FASTI on board SVGA with 256K AAM « 2 serial ponts, 1 printer port,
mouse port * EMS-LIM ver 4.0 memory & shadow RAM support « Up to 8 mb memor:
(256K or 1 Mb SIMMS) « Comes with OK on board « On board speaker * AEAL TIM|

CLOCK « Phoenix BIOS « Note: There is png long nion standargd bus connector on board

640 x 200 ...........
240 x 128 (backlit)..
HeNe Laser Tube (10Mw max. output) TEMOO, 15.5° long MFG:NEC § G0 228
LASER 5
Asserbly tntended for a Jaser printer, Inchudes laser diode, polygon motor (6 sided) and mise. optics and Jenses.
SmW at 780 nm. single onsvene mode  § 1
Links 3270 mainframe systerns to IBM PC
with IBM Token Ring network
Includes: « 20 character dot matrix display with full alpha-numerlc
extenslon cor lithium ery and flat-cone speaker.
73 WATT SWITCHING $15.00 or 2 @ $25.00, (2) 4 pin power connectors
68 WATT SWITCHING $12.00 or 2 for $20.00, 115/230 Volt,
FLOPPY DRIVES
5.25" bracket for 720K or 1.44Mb drives $7 extra
NEC N9630-P 9600 bps External Modem $109.®
Built in error correction (can be enabled or disabled) » Seven (7) mode o(é)graﬂon
|t - MISCELLANEOUS
IBM 370 option XT and AT emulation boards $50.00

“""23605 TELO Ave, Torrance, CA 90505

Minimum Order: $20.00. Minimum shipping and handiing charge $5.00. W accapt cashiers chacks, MC/

Order desk only: USA: (800) 872-8878 CA: (800) 223-9977 - or VISA. No persona! checks or COD's. CA residents add B.25% sales tax. We are not responsible for |

- LA. & Technical Info: (310) 784-5488 Fax: (310) 784-7590 |
‘ OEM INQUIRIES WELCOME

‘typographical errors. All merchandise subject to prior sake. Phone orders welcome, Foreign orders require i
‘special handling. Prices subject to change without notice. 20% restocking fee for retumed orders..

CIRCLE 275 ON FREE INFORMATION CARD
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BeanFCC
LICENSED

ELECTRONIC TECHNICIAN!

Y

a1l $30 an hour
N wu§ and more!

N\

[ 2
m 4 Learn at home in spare time.
~ H i !
» ST 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 valuablelicenseis
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

commanbd PRODUCTIONS

FCC LICENSE TRAINING, Dept. 210
P.O. Box 2824, San Francisco, CA 94126
Please rush FREE details immediately!

NAME
ADDRESS _ _
CITY N STATE 2P

F----q

@ Electronic
WILLIAM
Company

UNBEATABLE VALUES

<> Protek

20MHz Dual Trace
with Cursors & Readout

~ MODEL P2620
e Cursor Measurement: Voltage Difference, Time
Difference, Frequency, Duty Cycle, Phase Shift.

e 6” Rectangular CRT.
¢ Ch 1 Output

e TV-V, TV-H.
¢ Includes two 10.1 probes.
e Two year limited warranty.

REG. MQ NOW $49Q00

Combination Analog/Digital
Storage Oscilloscope
Plus R232C Interface

@ ¢ lo;

MODEL P2820

e Self-Test mode.

¢ 2K record Length.

¢ CRT with internal graticule.
¢ Cursor measurement ¢ Two year limited warranty.

REG. $M@ NOW $§Q Qo

WE ACCEPT: —
=Y

VISA LAt i
_— @
VISA MASTER CARD

® 20MHz Analog BW
e 20Ms/sec Sample Rate
¢ 2 Input Channels

‘, Zd
AMERICAN EXPRESS

DISCOVER

e S g
~:1.800-438-0102
WILLIAM:::,

CIRCLE 142 ON FREE INFORMATION CARD

1863 Woodbridge Ave.
Edison, NJ 08817
Fax: (908} 985-3702
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CABLE

CONTROL ANYTHING FROM YOUR

COMPUTER SERIAL PORT!

115200 BAUDS SMART BOARDS DO NOT REQUIRE
PROGRAMMING! The I/0-232 boards understand simple
commands, e.g. PRA [Enter| reads Port A. Results are sent
buck to the computer as an ASCII string allowing the use of
PROCOMM, MAC240, or your own programs. In addition to
interfacing, the 1/0-232 boards have the following embedded

EQUIPMENT

Jerrold o Zenith ¢ Oak
Scientific Atlanta e Pioneer
& MORE!

OUR PRICES ARE BELOW WHOLESALE!

functions:

® All standard Baud rates
(300-115KB) supported.
® Bin. Hex or Dec formats.

® 24 1/0 lines configurable
individually as Inputs or

latched Outputs. Y.

® 80r 10 bits, 10 channels 55 522
Analog to Digital converter.
@ 10-10.000 Iz, 0-100% Pulse Width Modulation output.
® 3 EASY to use stepper motor logic interfaces (Muxable to more).
® Relative resistance or capacitance measurements using an RC
network (ideal to read temperatures using a thermistor).

I/0-232-8A ( 8 bit ADC) Assemb. Only US$109
1/0-232-8K ( 8 bit ADC) Kit. Only US$ 89
1/0-232-10A (10 bit ADC) Assemb. Only US$125
1/0-232-10K (10 bit ADC) Kit. Only US$ 99
Add $10 for manuals + Shipping & Handling

s

- CABLE MASTER
1-800-480-9888 TOLL FREE

ITC MICROCOMPONENTS INC.
18440-57 Ave, Edmonton AB, T6M
Canada. Phone & Fax: 1 (403) 486 2377

1Y2,

(No California Sales)

I - MR——

GOm0

VIDEO BROADCAST  waoemusa

—% %o == ol |

¢ © 6-6 2 g 69
oo S = : i
(- z2:000-0 ~0 @ |2 300 &0 Jo e 2

WFMAVECT/SCOPE. COMPOSITE $1429-1895 WFMAECT/SCOPE. Y/C-COMP $1999-2300 COMPONENT WAVEFORM_SW?Q

SVR-8000 — =— SVR-2000A.
BBLACK e © | WAVEFORM.
GEN - . — @ VECTORSCOPE.
$299 Faune. | ': DESK TOP.
12-PATTERNS 080
2-VIDEO OUT
R — - ~ Y/C-0UT. SYNC
- & T === SUBCARRIER.
6-BLACKTONE | D Q@ @Y QA @ By AvY
SMPTE BARS | $1199 PocketGen.™
GENERATOR 29999¢ MICRO VIDEO/AUDIO s
$495 TEST PATTERN <
GENERATOR 3
. | 10-PATTERNS, INCLUDIN
Sus | e, 2T SMPTE BARS AND BLACK =
STRI e s A . ’ : WORKS MORE THAN 40 HR m
A GIER 16 %2009 Der | ON4-AABATTERIES. 8
. 3 A ¢ , o AC ADAPTER INCLUDED. 5
| s499.00 I 9999229¢ o i UNIT WEIGHT 7.5 0Z. 3
T $293-549 8
g
WE OFFER TOP OF THE LINE TEST EQUIPMENT AT UNBEATABLE PRICES. VIZ Technologies 2
FREE TECHNICAL SUPPORT. ONE YEAR WARRANTY INCLUDING PARTS. (718) 714-9873
135

3861 Oceanview Avenue - Brooklyn, NY 11224

CALL US, WE'RE READY TO FIND THE BEST SOLUTION FOR YOU.

CIRCLE 294 ON FREE INFORMATION CARD
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Design and Verify

File Edit Clrouit Wimdow Help Fllo Edit Clrcuit Uindow Help |  Hurst J[ﬂ

S gwtes ol

=y
D
o
D
P
o
e : >
—= Tt - :
—=| t i —r : e
+ -+ 5
L t1 ¢ i — | l £
* S 1~ R— 3 -
. I [T TANAARAN TR ]
= Tl | e —— e
B e
Bododdod Ml — | i e
= I o : —— 165 &8585 dreiiel )

Analog Module includes: Digital Module includes:

» complete control over all component values « fast simulation of ideal components

« ideal and real-world models for active components * AND, OR, XOR, NOT, NAND and NOR gates

* resistors, capacitors, inductors, transformers, relays, ¢ RS, JK and D flipflops
diodes, Zener diodes, LEDs, BJTs, opamps, bulbs, « LED probes, half-adders, switches, seven-
fuses, JFETs and MOSFETs segment displays

 manual, time-delay, voltage-controlled and current- « word generator (16 eight-bit words)
controlled switches

* logic analyzer (eight-channel)

» logic converter (converts among gates, truth
table and Boolean representations)

» independent, voltage-controlled and current-
controlled sources

¢ multimeter

« function generator (1 Hz to 1 GHz) Electroni CS Workb enCh®

¢ dualtrace oscilioscope (1 Hz to 1 GHz)

* Bode plotter (1 mHz to 10 GH2) The electronics lab in a computer™

SYSTEM REQUIREMENTS
MS-DOS version:  Requires IBM AT, PS/2 or true compatible with 286 or greater, hard disk, I MB RAM. Microsoftcompatible mouse,
EGA or VGA display adapter and DOS 3.0 or greater. Supports a math co-processor if available.

Windows version: MS-DOS 5.0 or higher, Microsoft Windows 3.1, 2 MB RAM with suitable pointing device.
Macintosh version: Macintosh Plus or higher, 2’ MB RAM, System 6 or 7.
All trademarks are the property of their respective owners.
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Circuits.

Electronics Workbench®
~% Version 3

@ Features in Version 3

¢ new components include JFETs; MOSFETS;
voltage- and current-controlled sources; and
manual, time-delay, voltage-controlled and current-
controlled switches

» real-world models for opamps, BJTs, JFETS,
MOSFETSs and diodes — over 100 models available

* MSDOS version now supports up to 16 MB of
RAM for simulation of bigger circuits

 new Microsoft® Windows™ and Macintosh®
versions available

* Technical support now available on CompuServe®

An Ideal Test Bench

Here’s why Electronics Workbench belongs
on your test bench: Wires route themselves.
Connections are always perfect. And the
simulated components and test instruments
work just like the real thing. The instruments
are indestructible and the parts bin holds an
unlimited supply of each component. The
result: thousands of electronics professionals
and hobbyists save precious time and money.
Over 90% would recommend it to their
friends and colleagues. Electronics
Workbench: the ideal, affordable tool to
design and verify your circuits before

you breadboard.

Now the best is even
better!

Version 3.0 simulates
more and bigger circuits,
and sets the standard

for ease of use.
Guaranteed!*

Just $299!

“Design work is faster and cheaper with Electronics
Workbench.”
Mark L. Weaver, Production Engineer Technician,
Colorado Memory Systems, Loveland, Colorado

Electromics
Workbench

“Building a circuit is simple and intuitive.”
Jeff Holtzman, Computer Editor, Electronics Now

“I used Electronics Workbench extensively in the design
of a six-meter receiver. I got surprisingly good
comparison with actual breadboard and end-unit
performance, even at 50 MHz. As an affordable tool for
performing design tradeoffs, you can’t beat it.”

M. A. Chapman, Oceanside, California

*30-day money back guarantee Ca.ll 800 263_5552
>
Yes, | want Electronics Workbench in my computer!
. Name:
Version: Address: B
O MsDos [13.5” [15.25" City: — Zip:
Te:{ ) Fax:{ )

[J windows [] 3.5” [ 5.25”
LD Macintosh

Signature:

MC O VISAO AMEX O #

Exp:

908 Niagara Falls Bivd. #068,
North Tonawanda, NY 14120-2060
Tel: (416) 361-0333 Fax: (416) 368-5799

INTERACTIVE IMAGE TECHNOLOGIES LTD.  Order information: Check or Money Order payable to Interactive Image Technologies Ltd.
Call for Canadian prices. All orders add $15 shipping and handling.

X s i
: e INTERACTIVE

AL
) s
o iy 1B
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TOTAL COST FOR SHIPPING OF ANY

L = R

‘ HELMET NOT INCLUDED l

ONE, OR AS MANY OF THE FOLLOWING

on an IR laser beam. Circuitr:
FM techniques with a 200KHz carrier.
The kit includes two PCBs {transmitter and
receiver), all the on-board components,
an electret microphone, a speaker, a
5mW-780nM laser diode, a svitable
collimating lens, and the instructions.
That's everything you need to make a
high quality IR laser communications link
which has been tested to over 300 metres.
An optional relay {12V} makes this unit
double up as a perimeter protection
system, Relay activates when the beam is

broken. $39

A similar kit which does not include the
laser diode and the collimating lens, but
is supplied with an IR LED instead, is also
available. This kit produces identical
results over a much shorter range of 3-4
metres. All that is necessary to
demonstrate communications on a light
beam, a light beam relay, and ”figre
optic’’ cable communications. Fibre optic
cable is not supglied.

23

12V relay svitable for use with
either of the above: $2 extra.

employs”

ITEMS BY AIR MAIL IS $15 ALL PRICES
ARE IN US
DOLLARS
LASERCOMS
Communicate high quality audio dr data

PASSIVE NIGHT VIEWER

This kit is based on a BRAND NEW
monocular night vision scope which is
completely assembled and requires an
EH‘I’P power supply. The EHT power
supply is grovide in kit form, and is easy
to build. The scope employs a high gain
passive first generation image intensifier
tube which 1s made in Russia. It will

roduce useful images in sub-moonlight
illumination, and can be IR assisted i

total darkness.
$240

Available ‘‘Ready made’’ for an
additional $50

7

EPROM+ |

PROGRAMMING SYSTEM
NEEDS NO INTERNAL CARD

EPROMS (24,28 and 32 pins)
1702*%, 2708, 2758, TMS2716* |4
2716/C16,2516/32*/64* 68764*
2732/32A/C32, 2764/64A/C64
27128/128A/C128,27256/C256
27512/C512,27513*/CO11*
27C010, 27C1001, 27C020
27C2001, 27C040, 27C4001

40 PIN Py

EEPROMS & NVRAMS
| 2804/16A/C16/17A, 2864/C64
28256/C256, 28C010,X2210/12
| SERIAL EEPROMS* (8 PIN)
2401/02/04/16,2444,8572/82/92
9306/46/56/66,ER1400,M 58657
MICRO CONTROLLERS*

8741/42/48/49, 8751/C51/C52
87C5XX, 87C6XX, 87C751/2

27C1024, 27C2048, 27C409%6 68705, 68HC705, PIC16C5X
27C210,27C220, 27C240 BIPOLAR PROMS*

z 82SXXX, 74SXXX (16-24 PIN)
28F256/512/0 !0/020 I')/;\DAPTER FEIS{UIBED i
29CXXX, 29FXXX P s B KR

CONNECTS TO YOUR IBM OR COMPATIBLE DESKTOP, LAPTOP OR NOTEBOOK VIA'THE

PARALLEL PRINTER PORT

SMALL, RUGGED PROGRAMMING UNIT (8”X7"X3") WITH COVER AND CARRY HANDLE
EXPANDABLE DESIGN SUPPORTS OVER 500 CHIPS PLUS ADAPTS TO NEW DEVICES

A ROGRAMMING VOLTAGE - NO PERSONALITY MODULES
“READS AND CONVERTS INTEL HEX, MOTOROLA S-RECORD AND BINARY FILES
“HARDWARE PROTECTED AGAINST DEFECTIVE AND INCORRECTLY INSERTED DEVICES
<~APPROVED PROGRAMMING ALGORITHMS - MOST DEVICES PROGRAM IN UNDER 60 SEC.

EASY--TO-USE SYSTEM SOFTWARE

- READ + PROGRAM DEVICE FROM DISK - COMPARE DEVICE

- PROGRAM ~ SAVE BUFFER TO DISK + DEVICE CHECKSUM

- COPY - LOAD BUFFER FROM DISK - INSPECT DEVICE

+ BLANK CHECK . BYTE SPLIT/SHUFFLE - SELECT DEVICE TYPE

["PLUS AN INTEGRATED FULL SCREEN BUFFER EDITOR WITH 20 COMMANDS |

SYSTEM INCLUDES: PROGRAMMING UNIT, POWER PACK
CONNECTING CABLE, OPERATION MANUAL & SOFTWARE 289
OFTIONAL SOFT TRAVEL CASF. - $19.00

iR BINOCULARS

binocular viewer. Will stretch and clip over

= $220

High quality helmet mount, ex-military

most military and some lightweight
constructors helmets. Note that the
helmet is not provided. Self
powered by one 1.5V, "'C"’ size
battery. Adjustable eyepiece

and focus: from 1 metre to

infinity. Requires IR illumination.
imited stocks, ot a

CLEARANCE PRICE OFf:

MINIATURE FM

TRANSMITTER

Not a kit, but a ver
small ready made sen
contained FM transmitter
enclosed in a small black
metal case. It is powered
by a single small 1.5V
silver oxide battery, and
has an .inbuilt eleciret
microphone. Specific-
ations: Tuning range: 88-108MHz;
Antenna: Wire antenna — attached;
Microphone: Electret condenser; Battery:
One 1.5V silver oxide LR44 / Glr;;
Battery life: 60 hours;, Weight: 15g;
Dimensions: 1.3” X 0.9" X Oa".

$26

INFRA RED FILTER

A very high quality IR filter and a
RUBBER lens cover that would fit over
most torches including MAGUITEs and
covert them to a good source of IR. The
filter ‘material withstands high
temperatures and produces an output
which would not be visible from a few
metres oway and in total darkness.
Suitable for use with passive and active
viewers,

For the filter and the rubberlens
cover.

INFRA RED TUBE
AND SUPPLY

These are the key components needed for
making an INFRA RED NIGHT VIEWER.
The tubes will convert infra red light info
visible light on the phosphur screen. These
are prefocussed tubes similar to type
6929. Do not require a focus voltage. All
that is needed to make the tube
operational is a low current EHT power
supply, which we provide in kit form.
Draws 20mA from a small 9V bottery.
INCREDIBLE PRICING: $6°

For the image converter tube
and an EHT power supply kit! AH
that Is needed to make a
complete IR night viewer Is a
fens, an eyepiece, a 9V battery,
a case and a switch, We may
have available some low cost
lenses and ready made power
supplies to sult.

OATLEY ELECTRONICS

P.O. BOX 89, OATLEY. SYDNEY. NSW. AUSTRALIA 2223

PHONE ORDERS

East Coast between 7 pm and 2 am
West Coast between 4 pm and 11 pm

011 61 2 5794985

FAX ORDERS
011 61 2 5707910

Mastercare Visacard with
Telephone ot Fax Oiders

International Bank Orafts and Money Orders with Mail Orders
it possible include contact phone and fax number

TWARKE SUPPLIED ON BOTH 3 12” AND 5 14° DISh
TO ORDER SEND CHECK, MONEY ORDER, WRITE OR CALL:

SOF
MINIATURE 4 CHIP EPROM ERASER WITH TIMEK - $49.00
ANDROMEDA RESEARCH f .
i =

0. BOX 222
MILFORD, OHIO 45150
(513) 831-9708
ADD $5.00 FOR SHIPPING ADD $5.00 FOR C.0.D,

FAX (513)831-7562
\__ MADE IN THE US.A, - WRITE OR CALL FOR MORE INFORMATION OR A DATA SHEET /

DC/CAD

introducing...

THE TERMINATOR

Super Hi Dex;siz Router
(Complete with Schematic & PCB EDITOR)

Features the following powerful algorithm & capability:

» Rip - up and Retry

» Pre-routing of SMT components

= Real-Time via minimization

» Real-Time clean up passes

8 User defined strategies

s Window 3.0 capability as DOS Task
= 1-mil Autoplacer and Autopanning
® Two-way Gerber and DXF

= Automatic Ground Plane w/ Cross-Hatching

® Compiete w/ Schematic & Dolly Libraries

® Optional simulation capability & protected mode for 386 users

* PCB LAYOUT SERVICE AT LOW COST *
LEASE PROGRAM & SITE LICENSE AVAILAB

—_—— - =

Design |
Computation

L771 State Highnway 34
(908 681 “TIREL /08 681 ~4733 (FAX)

“ DC/CAD . . . The focal poins of furure CAD marker *
CIRCLE 296 ON FREE INFORMATION CARD
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The Best of Yesterday, Today and Tomorrow!

Fluke 8000A/BU
Digital Voltmeter

*199

How do you make one of the most popular
DVM's ever made even: more popular? You lower the prce and offer f with the recharpeatie bartery option!
From thetab, o the fek, o the automobde. thes meter wil prowde the solubon to you meter needs. Bust-in bat-
levystrenqmm mmmrwmmmmﬁdﬂmmmmm Stmple, aocurate, and
easy-l0-use, the quaily of Fwke 5 obwious theoughout tis mefer. Provides the most common meter funclions
used taday by offenng 26 ranges of AC/DC votage, plus current and resistance. Basi

Do Fluke 80228
I Digital Multimeter

The 80228 i a pocket-sie tagrtal mutimeter that s ideall sured for appécaton in the
fiedd, ab, shop or home. This meter offers al standard VOM measurement funcions
inciuding AC & DG Vots, ARermating and Direct current, and resistance. Features
mahmmmrnmmumaspw tha can be easily read from across the
room, 1o need to worry about bent needies, parallax. ett Ez:nrangefasmﬂau(o-poiamyqxratm
indication, and effective protection from overloads and fransients term cakbration stabilty- 2 years.
cabbwation- few adjustments. OCV: 200mVio 1000V fs; ACV 200mv1o 750V 1s, (45&[0450"1)
&0C cument: 2mA 1o 2000 mAts. Resistance: 2000210 20 MQ1s.

| Hewlett Packard 466A
AC Amplifier

| mm“mmmmmmmmw
amp(ﬁva Excellent for audi, ulrasone of low RF

suring Pmnagammzous(xmmouemm)mm

anaccuracy of 202 08 at 1000 H2. Frequency response: +0.5 B, 10 Hz 1o 1 MHz down 3 98; otltm!SHz

a0 2MHz Output voliage: 1.5V ms across 1500 €0; 1 mA maximum. Input impedance of 1 ML

Hewlett Packard

5300B/5308A
Universal Timer/Counter System

*495

The HP S300B/S308A sysiem prowdes fo frequency, period. period average, bme inter-
val,time interval average, totalze and ratio measurements. Twa inputs are provided and
cover the fraquency range of DC to 75 MHz. Sa'smwb/sratedarZSme»s(mMRz) .
and S0mV ms to 75 MHz. The display unit provides reference requency, 8-hgiv7-segr
mest display, countireg logic and timing control, an extemal imebase input is also provded. An
value 0n this counter system!

i Hewlett Packard
§ 141T/8552B/8553B
Spectrum Analyzer

*2495

The HP 1417 hased speczum analyzer features absolute cakbration of frequency and |
ampifude, bigh resolution and sensiivty. wade dyramic range, and simple to mismre!
drsplay outpul The1411mmmmmnsylorm8x10unmmummmawvm

ratefrom 0.2 secto 15.sec Maxmum time 1S Over 2 hours at reduced brightness. The 83528/85538 I
and RF sechons feature 2 taing range from 1 kHz to 110 MHz with 18 calibrated scan widths frorm 20 Had to
tude range i fom - 1400

10 Mrz/di ina 1, 2, 5 sequence ]
10 dBm. Bandwiths are adwstable from 10z to 300 kHz

Tektronix 851Digital Tcster

249 |

* Auto ranging DMM with a 4 1/2-digit multimeter, floating
inputs and a 500 VDT (350 VAC) max. inpt

* Auto ranging, § digit, 35 MHz unversal codnter with three
Inputs and an aocuracy of +0.005%

* Galibrated gated square wave outpt at 5 kHz

« Al three channels feature -30 10 +30 V threshoid adjustments

Bell Merit Corporauon HP- 9()60

60 MHz X1/X10 Probe
fmzﬁmzpmvemmem:% X0, 2295

‘\\\ compensation, all zlafantasnc price! Gable
length of 1.4 meters, af accessones, and data sheet
included. Bandwidth: 60 MHz (X10), 6 MHz (X1).
Rise time; 5.5 nS {xw) 58 05 (X1}, Input
lmpeuance 19 MQ (X10), | MO f)(i) Input
pf(an;muefrunmcssnﬂ(xm WpF s
sawecaoamanoe(x )

*Unless Otherwise Stated AII Test
are Reconditi

*1717 Reserve Street, Garland, TX 75042
*P.0. Box 551419, Dallas, TX 75355-1419

Our Best Scope
Value Yet!

Call Today! Priced at $695...
They Won't Last Long!

TEK 465M
Porable Oscilloscope

90-DAY WARRANTY! Includes Two Switchable

X1, X10 PROBES! MANUAL! TUCICERQUALITY’
The s the frst Bme we have been abie 10 offer Such a quaiy scope, wah ' excelent bandwadin for e super

low prca. Yoe: must act now- quantty is Emeted! Tektrons bull these instruments rugged. nhmdmvu»
ity i mnd. They were bull 1o woxk in Such extreme temperatces from Tule. Greennd 1o Mogve, Caifomia.
mmlnmnmmmmmnmmsmwmmmwam
inches on sch comes and tace, a total of 14 drops TMsmmmu&mviwmdaﬂmm

& This estrument woukd be s 2 home in 2 Fortune 500 company's 5! ta or some indvdlsls Ham Shack.
‘Sioe & oraws ordy 60 wafts of powe, with a mak 12 vot inverter, You can work o your boat rackos and radr
mmlwmmlmma\mmm figure 2 way 10 work on your nstumenss

» Bandwidth ncmmwummmmmmm
+ Bancuscth it mode bandwidth fimiad 10 20 Mz
.méﬁf&"ﬁ Vi, to 5 Vidiv. in 10 (126
v, 1o 5 Vidv. ranoes Sequence)
Max. input Ve rZSOWX:paa a0k
M% WZ(WMMM)WW@WW&M!Y
~TmBaA o.ssmw 10.0.05 uS/dv. in 22 staps (1-2-5 sequence). X10 magrwler extends Lastest
Swea a8
~TmeBasea wmsm to 0.0 yS/dv. in 19 steps {1-2-5 sequence. X10 magndier exends fastast
Sweep 1ate 10 5 pS/d,
Mwmr:y Aportion. 14%; B
WMMS A.A)rncnsmedwﬂ Bﬂehyedwknmd

CahbmedDdami CovthmmhommuS(oalustﬁSaﬂevlhemdmmmA

» Deterentiaf Tame Measurement Accuracy: For measurements of two or mors major deal O 415‘6

10+35°C, 1% +0.1% of full scake

Pawer Requirements: 100V 10 132V or 200 V10 264 V RMS. 48 Kz to 440 Ha. Maxsmum power
AB0Wa 115V, 60Hz

Waight 27 b
S27 135 W 70HXMAD

Call, Write or

oRLDAL,

Mhnnc.nx

BLETON &P AN Gy
!ﬂﬂS@ Jim mlm
eo-am l

Call 800- 527 4642
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... Factory Demo Units, New
E  Man r's Warranty
B&K 1265

NTSC Waveform Monitor

*895

Monitors white, grey, a
levels. checks burst, Sync level and vertical blanking of video equipment nputs:
ufers vericat cutput. barking outpet Kr synctonczd b examinabor: FLAT,1RE, CHROMA. & DIFF GAIN
selectable response; imemal and edemal rigger capabdibes; ke Selector for examining VITS or VIR wave:
forms, bit-n, selectatie 1V p-n square wave penerator checks cakbration accuracy.

Loglmemcs 920-5101
Signal Generator

The 20-5101 s a Solig-state mstrument, used for

e

and black and chroma
AorB

panet is designed so that quick setups are possible even
temal signal may be used for AM moduiation. I the FM mode, sgrat may be modulzed by a intemal 1
signal or extermnal 50 Kz to 10 itz sgnal Galtbrated output signal m 10 @B steps from -110 dBm 1o
+10d8m. Amplitude and Modulation are dispiayed using targe, easy-to-read meters.
Military USM390
Signal Generator

‘895

Th late mogel sowm&wlsemmormmlﬂmam

3 D&Il edmsmdsa(wmm

h x oy from 1 to 1000 MKz CW, Sine, Square. and Pusse outputs

are avadabie with output level continuously vanabie pver an 80 d8

(musmnous Ammmvalsdsotunmtummdmlangmwm This unt wil

wmmnsumm&wmmm.munazavmnaymwm To protect dunng
transportaion and storage, the USM 330 s enclosed i a rugged , waterproo! Cartying case weth cover.

AOR AR1500XIT
Icom IC-R1
11300 MHz Handheld 1000 Channel

Al Continuous
Communications

Receiver e CTEY g’;?:f
The IC-R1 is the wiimate in mwaturiza-

. 45| Sum)

%&?ms coverage ngJ fo
o and ow best sallr! covers 100 kHz to 100 M (0o gps). Features
contingously {na gaps) with AM, FM and Wide FM  inciude: sock-out search and scan, cigarette
medes Fealummmmmmmds,m . s, flex antenn,
scaming timer, low batlery ndicator, and
several battery power opuons (listed beiow). Comes
complete with wa charper, fieible antenna and belt cip.

er,
The built-in infernal KiCad batt hs abou‘l 04 QR
m&su’;‘m internal N ery 1S :i‘on%er AOR 7800

battery options below
{8P-841010 12 trs) Vasumuwﬂ'xl xi4 and

VEO knob or beypad. 67 x1.4° x2F, 100

woghs ool 99 02 .5 to 1300 MHz Scanner
$ .
459 |

The ARZ800 covers 5 1o 1300 Mz {10 gaps) with 1000 char-

nels. Ten scan banks, and ten search banks. AM. narmow and vde

band FM. Warks on DC or AC with an adapter, An antenna and mounting
bracket 1 meluded for your convenience m mounting the urt mobie. 2 14" x

557 X6 1.
Bearcat BC 890 XLT
200 Channel Scanner-
With 800 MHz!

*275

Thes new tesm from Bearcat has frequency through 956 Mz with 200 channets of acton i 10

banks! The turba scan feature lets you 2 through the chamels i ightreng speed. 10 pricety channels et you

scan impartant frequencies every 2 seconds. 1t even ingiudes a VF) kb for up-down control. Other

vmm'mmmmmmwmwmmmmmm,mm 3
and siep stlect

e

X0 LR TS HFECT I AP,
CHRSULAR COVIMARE O 8
VL B¢ DO RPN 3
NN BRGY X
3
3.
3
Phone sLocal 214-348-8800 ;E?

oFax 214-348-0367
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SEMICONDUCTOR Phone (818) 884-3000
STO CKING DISTRIBUTOR Fax (8 ]_8) 704.0100
OF

FLECTRONIC COMPONENTS HOURS 8:00 TO 5:00
STATIC & STATIC COLUMN RAMS EPEROMS STATIC RAM 8000 SERIES 74 SERIES
DYNAMIC & VIDEO RAMS 2716 20216 8031 7400
INTEL CPU'S 2732 2018 80L31 7418
MOTOROLA CPU'S 2764 8116 8051 74F
EPEROMS 27Cé4 6264 8052 748
EEROMS 27128 62256 8085 74ALS
PROMS 27C128 DYNAMIC 80846 74C
PALS 27256 4116 8088 74HCT
GALS 27C56 4148 8155 74HCO0
DALLAS BATTERIES 27512 4164 8205 1IBM
IBM PROPRIETARY CHIPS 27C512 41464 8224 17F
UARTS 27C0Y0 41256 8228 72X
LINEAR 27C020 412642 8237 73X
VOLTAGE REGULATORS 68756 412100 8243 15F
CMOS 4000 SEREIES 68766 51100 8253 30F
74 SERIES TTL —CONTROLLER CHIPS 8254 280 SERIES
SURFACE MOUNT TTL PROMS 6845 8255 JAPANESE TRANSISTORS
AMP CONNECTORS 745 SERIES 6275 8259 25A
AMERICAN & JAPANESE TRANSISTORS 825 D765 8272 258
VS| 8272 8274 25C
WESTERN DIGITAL 8275 25D
CHiPS & TECHNOLOGY 16L8 wD1010 8284 25K

16R8 wD1014 8288

All items in this AD are a partial listing wD1015 8741 82C200
of our inventory; Please call w/Part# wD1100 8742 82C300 SERIES
All items cre ready for immediate shipment UARTS wD1200 8748 VLS
All items subject to prior sale 2481 wD2293 8749 82C100
Prefix, Suffix & Part speeds are usually 8250 wD2010 8751 82C300
important.Please include This With 1640 WD37Cé5 82284
Requirements. 1650 wD90C 82288
ALL PRICES SUBJECT TO CHANGE 80288
S WE HAVE PROCESSORS
VISA' M ‘T.‘.!'.lf‘é’s‘,
n ]
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Professional
Tool Case

SPECIAL
$59.95

Reg.-$86:60
Model ENIM5

o Two removable pallets
hold over 60 tools

o Case top has buiit-in
document holder

* Case bottomis
partitioned into 3 areas

A handsome black case to organize and

transport your vaiuable tools and instruments. This is

the same quality case used by literally thousands of professional

field engineers. Case is made of high impact polypropylene,

and has snap-action key locks and a padded handle.

Size: 172" x 122" x 5",

Tools are not inciuded.

Ofter expires May 31, 1994,

To order call:
1-800-225-5370
In MA: (508) 682-2000

Same Day Shipment!
Money Back Guarantee!

Terms: Visa, MC, Amex;
PO's from qualified firms accepted.
Add $6.75 for packing and delivery

FREE CONTACT EAST CATALOG

Contains thousands of products for testing, repairing & assembling
electronic equipment. To get your free catalog, call (508)682-2000.

Professional Electronic
Engineering Software

"Best bargain in the country”

Adlive & Passive ckis. 50 nodes, 225|Calc and Plot Root Locus, Nyquist,
elements max. Models for active devices.| Bode of any H(s). Determine gain

Calc, Piot & Print AC vohages & currents.| and Phase Margins /stability. More
Calc DC current, volage & power. More Mag & Phasc Graphics ||
(T RIETR N AT ETHRGENEIE! Calc, plot mag/ phass of Hs). more
10 Input 1 Active, tve ckts. 50

nodes, 225 elements max. "Models for active b P

devices. Calc, plot and print output Transient | Calc, piot, edit any of 87 common

voltages. Calc dc current, voliage, pwr. more. math functions as desired. More.

Active Filters Design & Analysis || Data Graphics

Design & Analyze active LPF, BPF, HPF & Plot up to 400 data points in 9

All pass fifters. Calc, plot Mag/ Phase. More. | formats. Linear, log, sem|, etc.more.
ransicnt System Analysis Polynomial Operations

Calc, plot t lent p of 3 H(s). | Calkc R i & Coefficients.

14 Inpl Tmnslentsf Inverse Laplace. Morg) oots [indug S

New ! Circuit Schematic:Drawi Both Stand-alonc & Intcgrated

o4 \
g g S TS | bkl e

® Extremely Easy t/c;ﬂ use
¢ Dot Matrix/Laser/Mouse Support i i
# Outstanding Graphics & Menus Saljstaction

CIRCLE 227 ON FREE INFORMATION CARD

# 200 page User's Manual Included Quarantésd,
Introductory Offer: 9-program package (without Schematic Draw) $79.99
Complete 10-program package (with Schematic Draw) $129.99
Visa/MC accepted. Add $5.95 tor shipping. CA add 7.25% Tax

To order or info call 1(800)645-6806 or send check or money order to:

Geoban Engineering,PO Box 658,Ridgecrest,CA 93556

wwWWwW americanradiohistorv com
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Simply A Superior
1.3 G pectrum Analyzer

L8
g
#
&

1-1300 MHz I One Sweep $1,895.

MADE IN USA -10KHz Resolution Band Width -7 Digit Center Frequency Display

MARINE, TWO-WAY, HAM, AM FM SW BROADCAST RADIO - CATV, SATELLITE. SYS., SURVEILLANCE
TUNE DUPLEXERS, AMPS, FILTERS, SECURITY TRANS, & RECEIVERS - EMI, RFI, FCC, TESTING

EXCLUSIVE DISPERSION ZOOM

ITC SA Series exclusive Dispersion
Zoom lets you zoom in on any Center
Frequency signal, from any one of
five calibrated Dispersion positions.
Preset at >140 MHz, 50MHz, 10MHz
1MHz and zero MHz per division. The
SA1300A displays greator then 1300
MHz on the screen at one time yet
allows Instant zoom to any Dispersion
Scan Width as low as zero MHz per div.
Allowing for total control over all
Disperslon Scan Widths settings.

80 dB ON SCREEN

130 dB total Dynamic range 110 dBm
Sensitivity. At Narrow and Wide Band
Width settings. Performance you would
expect only from a $10,000 Analyzer.

ULTIMATE Low cosT ANALYZER
ITC Spectrum Analyzers are the best
performance to price ratio Analyzers on
the market today. No other low cost
Analyzer comes close to the Superior
performance and quality of an ITC
Analyzer. Total flexibility and ease

of operatlon. SA1300A gives you full
control over the Resolution Band Width
and Freq. Span widths. Plus Vertical
Position, Baseline Clipper, Sweep
Speed, Video Filter, 4 Input Attenuator
settings, 10 Frequency Select settings.

MODEL SA1800B 1800 MHz
Covers 1-1300 MHz and 850-1850 MHz
In one sweep. Ideal for Satellite service.
The SA1800B has the same general
specifications as the model SA1300A.

INTRODUCTORY OFFER

SA1300A & OPT.s 1,3,6
ONLY $1895.00 ro |

SA1800B & OPT.s 1,3, 6

ONLY $2295.00 not:
$1995.00 Opt. 1, 6 ONLY

$1595.00
$1895.00
$200.00
$350.00

SA1300A

SA18008B

OPT.1 50MHz MARKER
OPT. 3 +/- SKHz Res BW
OPT. § 1000 MHz Tracking Generator $250.00
OPT. 6 7 Digit Center Frequency Display $300.00
Note 1: Introductory Price for limited time only.

TAKE ADVANTAGE
CALL 1-800-566-1818

To: Order - For Information & Special Intro. Offer
Terms MC, VISA, AE, Check, COD, PO (OAC), LC, Transter

pistriuren sy: ADVANTAGE  ivstruments core.

3817 S, CARSON ST. #818 CARSON CITY NV. 89701

1-800-566-1818 702-885-0234 FAX 702-885-7600
PRICES & SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE OR OBLIGATION. F.0.B. CARSON CITY NV. NV, RESIDENTS ADD SALES TAX.

CIRCLE 303 ON FREE INFORMATION CARD
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Testing or Fixing Floppy Drives?

Call the experts for a complete line of industry
standard floppy drive test and alignment tools.

Test Diskettes

e Analog Alignment Diskettes (AAD™) - Traditional
"Catseye" alignment disk for use with an
oscilloscope or other test equipment.

® Digital Diagnostic Diskettes (DDD™) - Diagnostic
disk for quick drive check.

® High Resolution Diagnostic Diskettes (HRD™) -
Powerful, high resolution diagnostic disk for
c'uick and precise checking or adjustment of
floppy drives.

e Certifier Reference Diskettes (CRD™) -
Reference material for calibrating media
certification equipment.

Ready-To-Run Diagnostic Packages

and Alignment kits.

ZACCURITE

TECHNOLOGI! X S® INC.

e Drive Probe/MacDrive Probe - Complete Software-Based 1BM PC and Macintosh Floppy Drive Diagnostic

e Drive Probe Advanced Edition - Powerful Floppy Drive Tester - Plugs into a PC slot, includes all cables and
HRD Test Diskettes - Even tests Mac and Software Duplication Drives!
CALL (408) 433-1980
OR

FAX (408) 433-1716

231 Charcot Avenue
San Jose, CA 95131-1107

CIRCLE 284 ON FREE INFORMATION CARD
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° 1-33}\-x-x.\-x:\:\:\.\:«\.\.\.\.\.\J:Iz.:
O1CC:  press 121;or

: % sales,2for %
Mall # service,3for &

Machine ™

Makc thousands of dollars effortlessly by installing a BigmQuth voice
package in your 286/386. Use it to answer your home-office phone, rent
pocket-pagers, advertise produgts or operate a pay-per-call service using
major credit cards, passwords or a nationwide 500 #.

To get started, order our %25 PC Opportunity Toolkit. It contains all
the information you need & its cost is applied to all future purchases.

A Few Home-Based Ventures Featured In Our 525 Toolkit!

BigmOuth } Quickline ] /ClientCaller |
® voice mailbox/ ® write Smgrams ® outbound
pager rentals in QBasic prospector

1295. (Demo *25) $1745. (Demo $25) $1450. (Demo $25)

monitor
The Voice Application Superstore
Northndge, CA 91324 USA @
———

KinderChek] /Rise'n'Shine TollBridge |
(Y wake-up & @ _sell long
reminder service distance time
52000. (Demo *25) 1995, (Demo 325) $1995. (Demo *25)
® 0000000 E i -
I i To order, call 24 hours:

° laichkey child
[E’DemoSource”m TRY our demoinel 818 7160560
8345 Reseda Bl, Ste 202
Prices do not include shipping & tax ﬁ 800_283 _4759 | 734 |

— . | SuperCAD"

‘o Schematic |

u2 TT—
——c . .F— " | Entry Software
i u2 07402
R for the IBM PC
=3 07400 .| sv:) o ) & Compatibles |
Cro

M : ’ ONLY$9900

D7402
COMPLETE PACKAGE

* Easy-to-use schematic entry program for circuit
diagrams

* Visable on-screen and pull down menus

% Supports popular graphic standards, mice and printers
% Powerful editing and drawing commands

* Extensive digital, analog and discrete part libraries

* In-depth, readable instruction manual

+* Over 100 screens of on-line help information

+* Software includes part building and netlisting

‘% Add P.C. board layout software and routing software for|

only $99* each °
Write or call for FREE demo disk:\\\\////

MENTAL AUTOMATION. inc,

~
W

7
ORDERS/INFORMATION: /
Send check or money orders to: Or Call
Mental Automation, Inc,
5415 - 136th Place S.E. (206) 641-2141
Bellevue, WA 98006
( | el

| Mostorcors | . VISA
Visa & MasterCard orders accepted! [z
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SOLDERLESS PROTOTYRING B(?/}RD.S' _

It ycu design or build your own circuits and have never used a solderiess B
prototyping board, then you must have just about given up experimenfing. &
Our range of prototyping boards come in three sizes. IC's plug [n without
sockets, no soldering is necessary and no pins fall out. This is just too
easy. Most of the boards link five holes together in the horizontal direction
for connection points and provide horizontal and vertical power buses. Two
boards provide power and signal connectors which will accept banana
plugs, pin plugs. “forks” or Just a plece of bare wire. No sockets are neces-
sary for most items. as Duai Inline Packages (DIP) fit directly onto the pro-
totype board. This is the easiest way to prdtotype — you concentrate on the
project, not how to avoid nicking your finger or the conductor. Try one of
these solderless boards. and find out for yourself how easy designing can
be.

NOTE: SB630 Does not inciude a back piate and binding posts

Dimens. (in.) Dist. Dist. Term. Term. Bmd Ship

Order# Price LxWxH Strips Holes Strips Points Posts Wght

SB630 595 65x1.4x04 O 0 1 630 0 1 Ibs
SB1660 18.50 85x5.1x1.2 4 400 2 1,260 3 1 Ibs
SB3220 3250 9.5x83x1.2 7 700 4 2520 4 2ibs

INSTEK - ANALOG € DIGITAL
DC POWER SUPPLIES

PS1850 SERIES FEATURES E PS1850 PC3030 SERIES FEATURES

- External prog./Remote contral » *+ Auto tracking * continuous or dynamic y
Continuous or dynamic load {Int. load (Int. Setect. * 0.01% Regul. - over-
* 0.01% Regul. * Overload and load and reverse pol. prot.- Two digital
panel meters (PC3030D) » Four Analog.

Select
reverse pol. prot. - Series and Paratlel

BLLMBONG ELLCTRONICS

1167 Bucknam Court o Campbelt, CR 95008-5913

« . standard components » Coordinated print for easy recognmon and cal-

operation through remote function on p&3030 -~ panel meters (PC3030) * Auto series | Add Freight Charges As Follows
rear panel - Light compact design - 3.5 and parallet operation (Continental U.S. Only)
Digit - 0.5 " LED disp. {(PS18500 only) One 5Volt fixed output at 3Amp lU S G d U 1 b | $5.0
LOW NOISE, LOW RIPPLE - CONSTANT VOLTAGE AND CURRENT MODES | roung BV AN L o
OVERLOAD AND REVERSE POLARITY PROTECTION *UPS Btue: UpP 1o 2 1bS. .o .$
) Output O/Put Volt. In Volt. In Ship Each Additional Pound............. ~$1.00
Order# Price Voltage  Amps Series Parallel Wght {Other Services: Call for quoie ot
PS1850 215.00 0-18 0-3 NA NA 12 Ibs P Contact us for rales oulside the Continental U.S.A.
PS1850D 244.00  0-18 0-3 NA NA  120bs| R A O RS AL LT
PC3030 498.00 0-30 X 2 0-3X2 0-60@3A 0-60@6A 27 Ibs | Prices subject 10 change withoul notice
PC3030D 540.00 0-30X2 0-3X2 0-60@3A. 0-60@6A 27 Ibs |

7/‘\‘5 qu BOARDJ Screen Printed for Simplified

Circuit Designing
FEATURES *Insertion wire: 20-29AWG (.3 - .8Bmm} - Accepts all Binding Posts included

|cu|atnon Easy-on-the-eye color for ionger operation without eye fatigue
= Durable aluminum base for no static interference - High quality acetal
-material allows insertion holes to withstand wear and tear without easily
~deforming (10,000 insertion cycles) » Horizontal assembly corresponds
Jto operation flow design of PC boards for easy use * Each power distrib
Jution strip provides 10 tie points connected together for positive voltage
-and 45 tie points cennected together for negative voltage
! Billabong Electronics "Big Boards” teature a free compartmentalized storage bin with an
| assortment of 22 gauge pre-cut jumper wires to get you started on your first project,

| Dimens. (In.) Dist. Dist. Term. Term. Ship
.Order # Price LxWxH Strips Holes Strips Points Wght
!BB1 940 27.50 492x12.01x1.22 4 340 2 1600 1.2 Ibs.
|BB2740 36.50 9.84x630x122 4 340 3 2400 1.51bs.
{BB3710 45.00 7.48x1201x1.22 6 510 4 3200 2.5Ibs.

i and Prepaid Orders Only
iFor C.0.D. services, add $5.00 to order total (COD orders only are
i payable by cash. cashier's check or money order only)

! CA Residents Add Your Area Sales Tax

i Send your check or money order
!
1

made payable to

"Billabong Electronics” Today!!

CIRCLE 289 ON FREE INFORMATION CARD

SNES Cartridge
Gopy System

Only offered in kit form. Some hardware
assembly (wires, enclosure, etc.) is
required. Kits are presoldered but a
soldering gun is necessary. A PC is not
necessary. For back-up purposes only.

Presoldered Kit .....$149.
Blank Cartridges ...$14.

5 MEGS zipped files including:

» Complete book on disc

* Plans for an ESN/NAM /"snatcher” for under $400
* Motorola & Mitsubishi programming software

* Specfic ESN info on various models

* Info on cellular "fingerprint"

* All peripheral topics

* Explanation of 9122 Motorola
Revision and how to defeat it

* Wargames dialer and lots more!

only $49.

$39

FREE with Order! Access 2000 Universal
Garage Door Remote. Opens up to 95% of
garage doors and security gates. Uses 12v
automotive powef. For research purposes only.

Contact Mark M-F 9-5pm

(805) 486-1940

Access 2000 ...

Send S.ASE.
for catalog

INNOVATIVE ELECTRONICS

RONIC
COMPONENTS

Whether you order 1 part or
all 45,296... MOUSER stocks
and...ships same day!!

CALL...

(800) 992-9943

for

F

our

EE

3410 Frankfort Ct., Oxnard, CA 93933

CATALOG | 5

2401 Hwy 287 N. | §

Mansfleid, TX 76063 m

MOUSER |

z

ELECTRONICS :
Sales & Stocking Locatlons Nationwide

143
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SOLVE YOUR AUDIO PROBLEMS

FOR SPORTS REMOTES
USING DIAL-UP TELCO

ADD ANOTHER MIC INPUT
[

o)

e -

13
!
g !
i 2

©.
1

e MC LaeE DAVER aQ

7 Wercou. MC. RENDERSOH Y M0YE U S A &

PO-41 AC POWERED SEMI-PRO MIC-LINE DRIVER
$185.00 FP-TE TELCO INTERFACE

TRANSFORME R-BALANCED (NPUT WITH PHANTOM POWER; $185.00

FOR CONSUMER LEVEL OUTPUT. SCREWDRIVER | LINE LEVEL INPUTS AND OUTPUTS: A SIMPLE 2W TO 4w

ADJUSTABLE GAIN, AC, POWERED. BROAD FREQUENCY CONVERSION, CAN SEND AND RECEVE SIMULTANEGUSLY;

RESPONSE.LOW DISTORTION, SMALL SIZE, 45° x 1.5 x 4.5% BATTEAY POWERED: SMALL SIZE (4.5" x 15" x 67), COMES

CAN BE RACK MOUNTED (WITH PO-43) WITH A PLASTIC CARRYING CASE

CONVERT YOUR CONSUMER

ELIMINATE HUM, BUZZ, AND

GEAR TO PRO GROUND LOOPS IN 60002 LINES
“ "
c Poueneo
) ot s 3

PO-55 -10 TO +4 BOX

$219.00 1L-18 IN-LINE TRANSFORMER
FOR CONSUMER-TYPE TAPE, CD. ETC. TO PRO. AC 355,50
POWERED. SMALL SIZE. 45° x 15° x 4.5 CAN BE.RACK | BROAD FREQUENCY RESPONSE. 20-20 Mz LOW

MOUNTED (WITH PO-43) DISTORTION. IV REALLY WORKS!

PREPAID ORDERS RECEIVE A 20% DISCOUNT
AND FREE SECOND DAY FREIGHT
{THIS OFFER AVAILABLE ONLY (N CONTINENTAL US
USA AND CANADA ORDERS (800) 634-3457 I
FAX ORDERS (800) 551-2749 MENTION THIS AD AND RECEIVE N
SESCOM, INC. AN ADDITIONAL 10% DISCOUNT
2100 WARD OR . HENDERSON, NV 88015 USA @

TECH LINE (702) 565-3993 M - Th 8 am TO 4 pm (Pacific Time)

“the audio source”
Line wiii anty be answered by our echnician. !l ND answe:. please Iry sl another ime

CALL OR WRITE FOR YOUR FREE AUDIO CATALOG OF OVER 350 PRODUCTS!

CIRCLE 311 ON FREE INFORMATION CARD

() A QUALITY SATELLITE

SCPC AUDIO RECEIVER

AT AN AFFORDABLE PRICE

@ 2515

UNIVERSAL 5CPC-100

UNIVERSAL SCPC-100 AUDIO RECEIVER

SPECIFICATION
STABLE, MICROPROCESSOR CONTROLLED TUNING. * 50 CHAN-
NEL MEMORY RECALL. * COMPATIBLE WITH 950-1450 BLOCK
SYSTEMS. * 3 MINUTE HOOK-UP. * LARGE LE.D. TUNING
SCALE. * RECEIVES CAND KUBAND SCPC. * DOES NOT DISABLE
VIDEO WHEN IN USE.
SERVICES ON SCPC

HUNDREDS OF QUALITY SCPC CHANNELS ON SATELLITES -
SPORTS - AP - UPI - RADIO NETS - HOME TOWN SPORTS & RADIO
- RACING - TALK SHOWS - CLASSICAL, ROCK & JAZZ - RADIO
STATIONS - FINANCIAL NEWS AND MORE.

INTRODUCTORY PRICE $439 + S&H
TO ORDER CALL: 1 - 800 - 241-8171

UNIVERSAL ELECTRONICS, INC.

4555 GROVES RD., SUITE 13, COLUMBUS, OH 43232
(614) 866-4605 FAX (614) 866-1201

> ATTENTION CABLE VIEWERS <
CABI.E 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 (SA, JERROLD, PIO, CONVERTERS, ETC.)

+ ANY SIZE ORDER FILLED WITH SAME DAY SHIPPING

BASIC
ELECTRICAL
SUPPLY &

We handie NEW equipment ONLY - Don't trust last years OBSOLETE and UNSOLD stock!
COMPETITIVE PRICING—DEALERS WELCOME

HOURS: Monday-Saturday 9-5 C.S.T.

itis not the intent of B.E.S.W. to defraud any pay television operator an we will not assist any Company or‘individual in doring the same.

WAREHOUSING
CORPORATION

*Refer to sales personnel for specifications.

PO. Box 2165 = Hanover Pari, IL 60103 = 800-577-8775

CIRCLE 286 ON FREE INFORMATION CARD
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BIG News!! - B? LOGIC v 3.0 IS HERE!!! - BIG News!!
ANALOG & DIGITAL

B2 Spice®

v.1.1

NEW
RELEASE

CircuitDesign & Simulation

tor Microsoft” Windows and the Macintosh’

L1004 | <
weigeEd| <
10064 == i

152 | *"'\?
yaco|

d The Cdll Druicas Diew Swimwistion Ddows -]
Tl - _ MOSK23 W MOSHZ.3--AC Swee Graph
NINAY) T wmml Lm | ACSwespGraph
4 M1-PMOD w Wl aZed et 30587 00
Lo100E ¢

l' & DBYOUT) = PHYOUT

MDSKZ3--8C Susewp Graph |

=

)

T MOSK2.5--Traasiani Greph
Transient Graph

e

B

e

———
DC Sweep Graph
o
) 2y

o o

What Is B? Logic 3.0?
B? Logic v.2.2 + EDIF File |3 mummm—
Format Output + Enhanced
PLD Sim. Cap. + New De-
vices (inc. binary-to-seven
segment decoder and one
shot) + Print Across Mult. Pgs.
+ Subcircuit Probing + Table
For Sim. Results + Model
Primitives with User Def. Prop.
+Mult. Documentintertace in
Microsoft Windows + Rotate
Comp. + Check For Fan-Out
s Violations + More Accurate | -
Power Calc.+ Check For Max

2 Fite [dit Gevices 2oum Simuiala Litrery Windows
$lote Control

/ PulseWidth Violation + more! Lar

TRANSIENT, DC & AC ANALYSES
"Using B? Logic 2.2... my students have been able to learn more, and go much further than ever before.”
-Professor F.S. Hill, Jr. University of Massachusetts. Amherst

B2 Spice is "a very good moderately priced program." - Professor Anthony Seigman. Stanford University

* INTEGRATED SCHEMATIC CAPTURE & SIMULATION -

Now in use at over 60 major universities and leading corporations around the world.
(University of Michigan, Stanford, University of lllinois, NASA, Bell Labs... to name a few)

* Program prices start at $149.00/ea.
* University & Student Pricing Available

* Dealer Inquiries Welcome

* VISA/Mastercard Accepted

CMRCLE 207 ON FREE INFORMATION

Beige Bag Software
2000 Hogback Road * Sute 2 * Aan Arbor, M 48105
cﬂ: (313) 97-4227 e Fax: (313) 9711-3632

AFFORDABLE

DATA ACQUISITION

* PLUGS INTO PC BUSS

| e
N ‘
I 3
] —
MODEL 30...... $79.00 MODEL 45 ........ $189
* RS-232 INTERFACE
* 8 DIGITALI/O

* 24 LINES DIGITAL 110

* 8 CHANNEL-8 BIT A/D IN
* 12 BIT COUNTER

* UP TO 14K SMP/SEC

=

¢ 8 ANALOG INPUTS
* 2 ANALOG OUTPUTS
« 2 COUNTERS-24 BIT

i

MODEL 70 ........
e RS-232 INTERFACE
« 18 BITA/D

* 5.5DIGIT
e UP 70 60 SMP/SEC

$239

MODEL 150-02 .. $179

¢ RS-232 INTERFACE

* TRMS, 20 AMPS

* 12BITA/D

¢ OPTO-ISOLATED

* CHANGE RANGES,
AC/DC, VIA RS-232

Prairie Digital, Inc.

846 17th Street « Industrial Park  Prairie du Sac, W1 53578
(608) 643-8599 « FAX: (608)643-6754

CIRCLE 309 ON FREE INFORMATION CARD

Radiotelephone - Radiotelegraph
Commercial

F c License

Why Take Chances?

Discover how easy it is to pass the exams.
Study with the most current materials available. Our
Homestudy Guides, Audio, Video or PC "Q&A" disks I
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 |
1-800-800-7588

WPT Publications

| 7015 N.E. 61st Ave Dept. 10 |
i Vancouver, WA 98661 |
I Name |
! Address !
: City St. Zip :

1-800-800-7588

MON SO1U0N08(T ‘v661L ABw

ks na, o e i am) Gm] e e e | S sl 185
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6/‘FHLLA>( 2 BASICSTAMP ) GATEWAY GET'S A LITTLE
This stamp-sized computer
runs BASICH A 1X2 inch ga"e MUSCLE
{ single-board computer that can run BASIC programs That's right, Muscle Wires have come to Gateway!
written on your PC. [t features 8 digital VO lines, ELECTRONICS, INC At room temperature, Muscle Wires (thin highly
each progrommable as an input or cutput, can sink 8123 PAGE BLVD * ST. LOUIS, MO 83130 processed strands of Nitinol) are easily stretched
25mA nad source 20MA. The BASIC programs are (314)427-6116 a small force. However, when conducting an
stored In EEPROM, so they can be changed as 9222 CHESAPEAKE DR. * SAN DIEGO, CA 82123 g{ccmc current, the wire heats and changes to a
often as you like, and the simple BASK language (619)279-6802 much harder form that returns to the
Includes instructions for serlal communlications, 2525 FEDERAL BLVD. * DENVER, CO 80211 "unstretched" shape - the wire shortens in length
bzltltM mﬂometw Input, ptt::se miosuwe?t. (303)458-5444 with a usable amount of force! Pretty (_;ool, huh!
on nce, tone generation, etc. elsa MAIL ORDERS CALL TOLL-FREE There is a really cool project book ($17.95) that
smail prototyping area with space for connecting A 1 -800—66A9-581 P explores the propertigs of muscle wires, details
slgnals and extra components, and It runs on 5-12 FAX ORDERS (314)427-3147 design, construction, and power of muscle wires,
b\iD'S :fu ﬁ:g; t?rzsles IgﬂlsJ:SﬁG |S'5<;ﬂs\gs &m %V:hﬂ and provides detailed i(rilstructions for fifteen
e pls .00 and the Muscle Wires projects. Gateway has a starter Kit
BASIC stomp developer kit (which includes 1 stamp ELECg?éV‘IViI‘!ﬂLSLECS)I;”E,?I’(ING, to with diffcrcElt cjliamcter Musc)ic Wires get you
plus all the hardware, software, and ilterature : going g 19.95), a meter of 100uA muscle wire for
necessary to program o stomp) Is $138.00. $14.95, and a nifty thing for the kids called Live
i 127 TRERMOCOUPLES Wires -- similar to muscle wires but activated by
| . q PELTIER JUNCTIONS hot and cold water-- it "remcmbsers" whatever
TN - Tha paltier Junctlon Is s solid-state shape you bend it into!($2.95
typical applicatios... c3 I"L‘“ ¥ iy tharmovaltele davico. Carrant applied to the e e e e e e |
T -2 dovico will praduce hoot on ona side of the Passive Infra-red Talking Motion Detector i1l
\ = ! / davice and o cold surfoce on the ether slde. l $27.50
Water placed on the surfass will frosze or l *Sjay out of that refrigerator 1*, "Watch your step!” ... The l
10 NOTE SOUND SYNTHESIZER KIT $15.00 boll dependlag on polactty of spplied possibilities are mmd-bogﬁlmg with this talking motion
MAKE HI-TECH 'ROBOT SOUNDS’, COMPUTER voltage. ldusl for spplications from 3-12 VOO l delector. You speak into it o record gour message (uplo l
EFFECTS, CREATE AN AUDIO SPACE WAR, ETC. THIS -- whip sut o battery ond lot your imegination 12 seconds long), turn the unit on, and instantly your voice
EASY-TO-BUILD 10-NOTE SOUND SYNTHESIZER KIT run wildl ] (or your mother-in-laws) rem'?‘ds ] the vicinity ggaq
FEATURES 10 ADJUSTABLE NOTES, VARIABLE DOCUMENTATION INCLUDED!II B It T of & switch: Oeeat AR
PITCH, VARIABLE SPEED, FLASHING LED- AND Small Poltior Junction | paneaed (not L e
INDVIDUAL OR FLOWING NOTES. GREATFUNTO | |fapproximately 17" x 147" 5 .12')  $20.00 | | Dores (B jock)y I oA ed ;,&;‘;’n.
BUILD AND YOU REALLY CAN USE M COMPLETE Large Peltier Junction dently (80 db output) or with an amplified
WITH ALL PARTS, INSTRUCTIONS, AND BOARD. RUNS {opproximetaly 1.56° x 1.56" 2 .15°)  $29.50 I speaker to blast your messa?e throughout the
ON A 9V BATTERY (NOT INCLUDED.) = house. Approx 4" x 3-1/2" x 1-?[2‘.
= — L______---___‘
THE FINE PRINT : PRICES SUBJECT TO CHANGE WITHOUT NOTICE * GRTELUAY IS NOT RESPONSIBLE FOR PRINTING ERRORS * MASTEACAAD, VISA AND DISCOVER ACCEPTED = $10 MEACHANDISE
MINIMUM ON MAIL ORDERS * SUPPLY OF SOME ITEMS IS UMITED * PRICES DO NOT INCLUDE SHIPPING * UPS GROUND SHIPPING/HANDLING ‘WITHIN THE CONTINENTAL U.S.
(ITEMS AEQUIRING ADDITIONAL AMOUNTS ARE NOTED)...$4.95 FOR THE FIRST ITEM. $0.50 FOR €EACH ADDITIONAL ITEM. RESTOCKING CHARGE MAY B€ ASSESSED ON “ —
\ AETURNED ITEMS. | HAVE A ROCK GARDEN.._LAST LUEEK THAEE OF THEM DIED) /)
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D tater Dusributiny =

FAX 410-437-3757 O RD ERS 800'477'4 1 8 1 INFO 410-437-4181

1292 MONTCLAIR DRIVE * PASADENA, MD 21122

=N LS Panasonic

T e et > N e

CD1 220 $459.99
PLAYER W/ COMPTON'S ENCYCLOPEDIA

§ $299 VALUE FREE!

I~ THIS IS THE MODEL SEEN ON TV FOR $499 KX-T30810CONTROL UNIT 3-LINE 8-EXT. $529.99
= MOVIE ADAPTER 199.99 | KX-T61610CONTROL UNIT 6-LINE 16-EXT. 869.99
3 MOVIES IN STOCK 28.99 | KX-T7030 SYSTEM LCD SPEAKER PHONE 185.99
= "VOYEUR" INTERACTIVE MOVIE 48.99 | KX-T7020 SYSTEM SPEAKERPHONE 142.99
g ALSO PLAYS MUSIC AND KODAK PHOTO CD's | KX-T30865DOOR INTERCOM 28.99
§ CALL OR WRITE FOR CATALOG DEALERS MUST WRITE OR FAX ON COMPANY LETTERHEAD

UNIVERSAL FOSGATE EVERSAFE MAGNAVOX STANLEY

146 LEVITON LAWN GENIE RAINDRIP MOBILE FIDELITY X-10

CIRCLE 312 ON FREE INFORMATION CARD
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Don’t Despair...REPAIR!

Here’s how to troubleshoot and
repair your electronics successfully!

You Can Be Your Own Repair Expert!

For VCRs, camcorders, audio equipment, TV
equipment, computer hardware, office equipment,
home appliances, automobile electronics, and outdoor
equipment.
* Pinpoint and analyze problems quickly.
* Successfully complete repairs with hands-on
troubleshooting instructions.
» Become skilled understanding flowcharts and
schematic diagrams.
* Confidently use test equipment such as
oscilloscopes, frequency counters, and
video analyzers.
* Keep your equipment in top
condition with effective preventive
maintenance techniques.

Continue to Broaden Your

Repair Expertise!

You'll receive quarterly supplements, up to
160 pages, with new step-by-step repair and
maintenance instructions, valuable schematics
and new repair techniques. Learn how to
repair a growing variety of appliances with
hands-on repair projects that will keep you
up-to-date with later models and technology.
You'll be thrilled with your ability to repair a
growing list of electronic equipment! Supple-
ments may be returned or cancelled

at any time.

SAVE $10

Call our toll-free number,
pay by credit card, and mention
this ad. We'll deduct $10!
We'll also waive
shipping and handling.

Order today for your 30-day, no-risk
review of The Electronics Repair Manual.

For Faster Service Call TOLL-FREE

1-800-222-WEKA
Or Fax To: 1-800-256-5915

CIRCLE 315 ON FREE INFORMATION CARD

Ele

GUARANTEE

One Source For All Your Repair Needs!
Better organized than a magazine, more current than a book.
* 900-page manual

* easy-to-follow, detailed instructions

* trouble analysis flowcharts

* safety precaution checklists

* comprehensive replacement parts list

* directory of manufacturers

ctronics Repair
Manual

Please rush me a copy of the new Electronics Repair
DYES! Manual for only $59.95 + $5.50 shipping and

handling. I understand that if I am not satisfied | may return the

Nt i 1 manual within 30 days for a complete refund. Supplements are
trying the @, sentquarterly for 25¢ per page (never more than $30) and may be
ELECTRONICS  ®&! returned or cancelled at any time.
REPAI? MANhU?L | My payment isenclosed [J Bill me later
[;)os;_e if I;osur;%e [n:tr O Chargemy [ Visa O MasterCard
delighted, simply Acct. No. Exp. Date
return the manual Signat
afeer the 30-day Jnaiue S
trial period and Phone_{ ) nf;ﬂ%ﬁ”r'ﬁé"fiq"ﬁ?gf
receive a for all orders.
prompt refund. Name
Address
g State Zip

1077 Bridgeport Ave

RIS

All payments must be in U.S. funds. Canada add $10.
All othercountries add $15. CT residents add 6% sates tax.

Mail to: WEKA Publishing, 1077 Bridgeport Ave.
Shelton, CT 06484

400071

2 oy
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ELECTRONICS BROKERS

FAX: (303) 665-1161 PH: (303) 444-8858
HEWLETT-PACKARD [ & PIATE T

141T, DISPLAY SECTION ...ocooooccoooeiiiirmroiriorericrirooeroeree e 00 8407A, NETWORK ANALYZER, 0.1-110 MHz......
141T/8552/8556, SPECT ANAL, 20KHZ-300KHz... J 8411, HARM FREQ CONV, OPT 018, 0.11-18.0GHZ...
141T/8552A /8553, SPECT ANAL, 1KHz-110MHa...... 8411A, FREQ CONV for 8410, 110MHz-124GHz..
141T/8552A/8554, SPECT ANAL, 100 kHz-1.25 GHz... 8411A/018, FREQ CONV for 8410, 110MHz-18GHz.
141T/8552A /8555, SPECT ANAL, 10MHz18GHz... 8412A. PHASE MAG. DISPLAY for 8410.................
1722A, 100 MHz PORTABLE O'SCOPE...... ...700.00 8413A, PHASE GAIN INDICATOR for 8410
1722B, 275 MHZ PORTABLE O’SCOPE. : 8414A, POLAR DISPLAY.. .......ccc.cccooovverirrre,
1740A, 100 MHz PORTABLE O'SCOPE. 8418A, AUX. DISPLAY HOLDER. ..i.occocorvoerrirers.
1741A, 100 MHz PORTABLE O'SCOPE. 8443A, TRACKING GEN/COUNTER, LED DISPLAY...
182T, DISPLAY SECTION.... ... ... 8444A, TRACKING GENERATOR, 0.5-1300 MHz.......
204C, AUDIO OSCILLATOR, 4Hz-10MHz... 8445B, AUTOMATIC PRESELECTOR................. :
313A, TRACKING GENERATOR, 10 kHz-22 MHz. 8447A, AMPLIFIER, 0.1-400 MHz.........
3300A, FUNCTION GENERATOR, .01Hz-1000MHz 00 8552A, IF SECTION. ..o\ ioooovcoivroooisoreovescoreos
3305, SWEEP PLUG-IN, .1Hz-1000kHz............... 50,00 8552B, IF SECTION, SWITCH DISP. MODES..
3312A, 13 MHz FUNCTION GENERATOR... 8553B, RF SECTION, 0-110 MHz.......................
331A, DISTORTION ANALYZER 8553L. SPECTRUM ANALYZER-RF SECTIO
3400, RMS VOLTMETER 8554B, RF SECTION, 0.1-1250 MHz......
3403C, TRMS DMM, 3.5 DIGIT, 1. 8555A, RF SECTION, 10 MHz-18 GHz.
3406A. BROADBAND SAMPLING VOLTMETER .. 8556A, LF SECTION, 20 Hz-300 kHz................
3437A, HIGH SPEED SYSTEM DMM,1000 R/SEC HPIB.. 35000 85B, COMPUTER..................ccocrirvveeririeeireisinn.
3440/3444A DIGITAL MULTIMETER.......ccocc...ocomrrvomnr. 5. 8614A, SIGNAL GENERATOR, 0.8-2.4 GHz......
3455A, 6-1/2 DIGITAL MULTIMETER... " 8620A/8621A, SWEEP OSC. SYSTEM 0.14.2 GHu.........
3467A, LOGGING MULTIMETER, 4.5.... oo 8620C/011, SWEEP OSCILLATOR MAINFRAME, HPIB..........
3469B, MULTIMETER, DIGITAL/ANALOG READOUT. 86222A, RF PLUG-IN, 0.1-2.4GHZ...
3490A, DMM, 5 DIGIT.......cc.c.......coooricverrrrorirrororreroee 86222B. RF PLUG-IN, 0.1-2.4GHZ...
3555B, TRANSMISSION & NOISE MEASUREMENT SET... 86222B/002, RF PLUG-IN, 0.01-2.4 GHz..
3581A, WAVE ANALYZER, 15 Hz-S0 kHz 86230B, RF PLUG IN, 1.84.2 GHz...
3581C, SELECTIVE VOLTMETER, 1SHZ-SOKHZ... 86240B, 2-8.4GHz PLUG. ... ... .
35824, SPECTRUM ANALYZER, .02Hz-25.6Hz.. 00 86241A7001, RF PLUG IN, 3.2.6.5 GHz...
3586B, SELECTIVE LEVEL METER...... 100000 86245A, RF PLUG-IN, 5.9-12.4GHZ...... il o
3702A, IF/BB RECEIVER................ . 86260A, RF PLUG-IN, 12.4-18GHZ.............c.cc...........
400E, AC VOLTMETER ... 8640B, SIGNAL GENERATOR, 0.5-512 MHz, AM/FM
410C, VOLTMETER....... 8683B, SIGNAL GENERATOR, 2.3-6.5 GHz.................
41SE, SWR METER...... . 8740A/H 18, TRANSMISSION TEST UNIT, DC-18 Gliz...
419, DC NULL METER. 7500 8742A, REFLECTION TEST SET ....ccccoorvccriiimin
431, POWER METER..... °75.00 8745A, S-PARAMETER TEST SET, 0.1-2.0GHZ..
431B, POWER METER.. 100.00 9278A, PLOTTER............

431C, POWER METER .......c.oco..oooiooiooiooioiimomveoreoocrr ..150.

435A, POWER METER ... 450.00

435A/8481B, PWR MTR W/SENSOR. 1 mW-25 W, 0.01-18 GHz..1325.00 1240, LOGIC ANAL W/ 2 D2 CARDS, 36 CHANNEL.... ....1000.00
436A/03./002 DIGITAL PM_w/ HPIB.. $900.00 1241/D2/D2, LOGIC ANAL, 36 CHAN, 50 MHz, CLR DISP...2000.00
436/8484 DIGITAL PM/SENSOR.. 144, NTSC TEST SIGNAL GENERATOR... erreereennrn.100.00

461A, AMPLIFIER...............ccooocoeiiviin. ....200. 147, NTSC TEST SIGNAL GENERATOR... ..$600.00
4800A/4801A, VECTOR IMPEDANCE METER, 5 Hz-500 kHz.......550.00 184, TIME MARK GENERATOR...........cc..coooiiniii 50.00
491C, AMPLIFIER, TWT. 24GHZ, 1W 30DB GAIN ~.2000.00 2213, 60MHz DUAL CHANNEIL O'SCOPE.. ...3600.00
4935A/003 TRANS TEST SET, AC & BATT. PWR... . 2215, 60MHz DUAL TRACE O'SCOPE.. .$800.00
5004A, SIGNATURE ANALYZER w/ PROBES....... .250. 2235, 100MHz DUAL CHANNEL O'SCOPE....... .$1200.00

5245L, 50MHz FREQUENCY COUNTER...... AT 2245, 100MHz, CH 34 for DMM MEASURE...........c.cccoocimnnn. $1700.00
5246L, FREQUENCY COUNTER.................. 2246, 100MHz 100MHz ON SCREEN DMM...

5253B, FREQUENCY CONVERTER, 18GHz 2445 150MHZ CURSORS... v .
5300B/5305B, MEASURING SYSTEM........... 2465 300MHz 4 CHANNEL 0'SCOPE.... . .. . . ..$3500.00
5302A, UNIVERSAL COUNTER, SOMHZ... 434, STORAGE O'SCOPE, 25MHZ..
53058/53008/001 1.3 GHz COUNTER WITH TCXO 'REF
5312A, HP-1B INTERFACE
5314A, 100 MHz/100 nS UNIVERSAL COUNTI:R1 PORTABL!
5315A, UNIVERSAL COUNTER...
5326C, UNIVERSAL COUNTER, S0MHz..
5328A, TIMER/COUNTER, SOOMllz, DUA

4658 100MHz DUAL VERT./TIME O SCOPE
466, 100 MHz VERT./TIME STORAGE OSCOPE
475 200 MHz DUAL CHANNEL O'SCOPE...
475A 250MHz DUAL CHANNEL O’ SCOPE
4885, 350 MHz DUAL VERT./TIME O‘SCOPE ........
491, SPECTRUM ANALYZER, 10 MHz-124 GHz...
59500A MULTIPROGRAMMER INTERFACE 492, SPECTRUM ANALYZER. 50 kHz-2! GHz...
6110A, 3000V AT 6mA DUAL POLARITY POWER SUPPLY A 528, TELEVISION WAVEFORM MONITOR....
6111A, PRECISION POWER SUPPLY, 0-20V, 0-1A................. 27500 5440/D40, S0 MHz THREE SLOT FRAME.... ....225.00
6130B, BIPOLAR DIGITAL PROG. POWER SUPPLY +/-500A..60000 577/D2, CURVE TRACER..................... .
61318 CVCC, PROG., +/-100@5A...........ccccoovveiniiniiiieanniinne .1500.00 5A22N, DIFFERENTIAL AMPLIFIER..................
61868, DC CURRENT SOURCE, TO 300V, 100mA....... ....450.00  7623A, MULTIMODE STORAGI: O'SCOPE, lOOMHz
6200B, 40V/20V AT 0.3A/0.6A CVCC POWER SUPPLY.. ..200.00 7633, 100 MHz STORAGE,1000cm/uS WRITING... verr...600.00
6201, 0-20V, 0-1.3A, THREE UNITS..............ccocceerininnn 175.00 7704, 150MHz, FOUR SLOT FRAME................ . ....250.00
6255A, DUAL DC POWER SUPPLY, 40V AT 1.5A.. ..450.00 7704A 250 MHz FOUR SLOT FRAME...
6264B, 20V AT 20A CVCC POWER SUPPLY.... .500.00 7834, 400 MHz STORAGE, 2500 cm/uS WRlTlNG .......
6267B, 0400 AT 10A CVCC POWER SUPPLY.. .700.00 7834, 400 MHz SYS, W{; )7A24 7A26,(1)7BSO,(1)7BS ......1150.00
6282A, 10V AT 10A CVCC POWER SUPPLY... .275.00 7844, 400 MH:z DUAL EAM F
6284A, 0-20v DC AT 3A DC POWER SUPPLY. 275.00 7904, 500 MHz FOUR SLOT FRAME
6291A, 40V AT 5A CVCC POWER SUPPLY...... .375.00 7904, 500 MHz SYS, W/(1)7A19,(1)7A26.Sl
6299A, 100V AT 750mA CVCC POWER SUPPLY .275.00 7A13, DIFFERENTIAL COMPARATOR
6439B, 0-60V DC AT 15A DC.......oovveiviiiiiiie .600.00 7A14, CURRENT PROBE AMPLIFIER,
6448B, 600V AT 15A CVCC POWER SUPPLY ....700.00 7A18, 7S MHz DUAL TRACE AMP...
652A, AUDIO OSCILLATOR, 10Hz-10MHz.......... ....275.00 7A19 600 MHz AMP............................
6824A, POWER SUPPLY/AMPLIFIER, 50V 1A............. 300.00 7A24, 400 MHz DUAL TRACE AMP...
6940B, MULTIPROGRAMMER...............cc.occinn ....500.00 7A26, 200 MHz DUAL TRACE AMP...
6942A, MULTIPROGRAMMER...............c.coooivviniiniinnncs 1500:00-847A 29 516 Hz "VERT = PLUG . 'S s A o i 5 et .- - 800.00
775D, DUAL DIRECTIONAL COUPLER, 450-950MHZ...........250.00 7A42, 4 CHANNEIL LOGIC TRIG. VERT. AMP., 350MHz...1500.00

)7B80,(1)7BS8S....... 1000.00
ED DISPLAY........400.00
120MHz............ 175,00
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7B10, DELAY TIME 2ns/.2s/DELTA TIME...................
7B15, DELAY TIME 2ns/.2s...........c.ccc.coo.....
7BS3A 100 MHz DUAL TlME BASE...
7B80, 400 MHz DELAYED TIME BASE.. . . ... .
7B8S, 400 MHz DELTA TIME DELAYING TIME BASE......250.00
7B92A 500 MHz DUAL TIME BASE..

7D01, LOGIC ANALYZER PLUG..............c.c.....
7D02/PM111 LOGIC ANALYZER W/6809 POD
7D10, DIGITAL EVENT DELAY..........c..ccoce.....
7D13, 3-1/2 DIGIT DMM.........c.ooooviirinnnnn,
7D15, 225 MHz UNIVERSAL COUNTER/TIMER.
7D20T PROGRAMMABLE DIGITIZER................

IV ADBEAY:GIINE. iz g o - g nsi toslimmss § cnet sl i o0 150.00
7O S AP LN G NI o e e e el 3 funed L b e S et 400.00
7SlZ/S6/SSZ/7603 TDR SAMPLING SYSTEM W/S6, S52...1950.00
TT11, SAMPLING SWEEP UNIT.........cccociniiiiinnniiii i 900.00

AMSOl OPERATIONAL AMP.....................
DC5009/01, PROG 135 MHz UNI CTR, TCXO..
DC5010, PROG. 350 MHz UNIV. COUNTER.......
DC503, DIGITAL COUNTER PLUG-IN, 100MHz
DC503A, 125 MHz UNIVERSAL COUNTER............
DC504, COUNTER/TIMER, .1Hz-80MHz........
DCS05A, 225 MHz UNIVERSAL COUNTER... ... ... 250.00
DC509, 135 MHz ‘'UNIVERSAL COUNTER/TIMER.
DDSOl DIGITALSDYELAY: | ool S it qrengiog bt
DMs01, DMM MODULE, 4,5 DIGIT DISPLAY...
DMSOIO PROGRAMMABLE 4- 1/2 DIGIT DMM..
DMSOIA MULTIMETER, 4.5 DIGIT
DM502, MULTIMETER, 3.5 DIGIT..
DMSOZA MUITIMETER 35 DIGIT.......
FGS501, 1 MH:z FUNCTION GENERATOR...
FG502, 11 MHz FUNCTION GENERATOR.

: FGSO3, 3 MHz FUNCTION GENERATOR......... 250.00
FGs04, 40 MHz FUNCTION GENERATOR. 900.00
P6015, 1000X 40kV PROBE, AC/DC .300.00
PG501, 50 MHz PULSE GEN. 300.00
PG508, 50 MHz PULSE GFN 500.00
BSJOL LIBQWER [SUPHRYL UL r. r it as e Pt B 100.00

PS501-1, 0-20V PRECISION POWER SUPPLY...
PS5010, PROGRAMMABI.E TRIPLE POWER SUPPLY.....750.00
PS503A. DUAL POWER SUPPLY.

R5103N, RACK MOUNT O’SCOPE.. ...
SC502, DUAL TRACE O’SCOPE PLUG,
SC504, 80 MHz O'SCOPE...

SGSOZ AUDIO OSCILLATOR..

15MHz.

AMBITROL 4005, PWR SUP, 040VDC, 0-S500MA... ..175,
ANRITSU ML4ZZB/31 SELECTIVE LEVEL METER .1100.00
B&K PRECISION 1850A, FREQ. COUNTER S512MHz 175.00
BAFCO 920A, FRI¢ QUFNCY RESPONSE ANALYZER
BIOMATION KD101-D, LOGIC ANALYZER..............c.......... 400.00
BLUE MPR-336E-MP1,ENV. CHAMB w/ CTR SRVOCORDR.3000.00
BOONTON 92BD, DIG RF MV METER, 10KHz-1.2GHz........700.
BOONTON 93A, TRMS VOLTMETER, 10 Hz-20 MH
CLIMET CI-3100, OPTICAL PART. TRANSDUCER..
DANA 9000, MICROPROCESSING TIMER/COUNTER
DELTRON SP CVCC, 10V, 5A, METERED PWR SUP.............
DELTRON SP. 40V, S5A, CVCC METERED PWR SUP..
E.S.I. SP-25}4, 41/2 DIGIT LCR METER,. GPIB........
EIP 451, MICROWAVE PULSE COUNTER...
FLUKE 1722, IEEE 488 CONTROLLER..
FLUKE 1910A 125 MHz COUNTER/TIMER.
FLUKE 1920A, FREQUENCY COUNTER, 520MHZ
FLUKE 1952B COUNTER/TIMER, TCXO, 2 CHAN
FLUKE 1953A/02 UNIV TIMER/COUNTER 2 CHAN
FLUKE 4265A, BIN PROG PRECISION PWR SUP...
FLUKE 6011A, FREQ. SYN. 10Miiz-11MHz, .1Hz RES..
FLUKE 750A, REFERENCE DIVIDER..........................
FLUKE 8000A. DMM, 3.5 DIGITS, 5 FUNCTIONS.
FLUKE 8120A. DMM...
FLUKE 845AR, HIGH lMPEDANCF VOL. .
FLUKE 8600A, DMM. 4.5 DIGIT,S FUNCTION......
GENERAL MICROWAVE 460B-10, 3 HEADS.....
GENERAI MICROWAVE 476, POWER METER..
GOULD 816, DUAL PIN PORT RECORDER.................
GUILDLINE 91540, TRANSVOLT 1890 STAND CELLS...
HARRISON LAB 6206A, POWER SUPPLY
HITACHI V-151F, PORT. O'SCOPE ..... ...
HITACHI V-212F, PORT. O'SCOPE............
HONEYWELL 1858/700 OSCII.LOGRAPH.
IBM SYSTEM 9000, CONTROI.LER...
INTERSTATE F31, 3 MHz FUNCTION GENERATOR
INTERSTATE F72, 20 MHz PULSE FUNCTION GEN..........
INTERSTATE P23, PULSE GENFRATOR............................

INTERSTATE P24, PULSE GENERATOR.............c.c...cc.... 300.00
KAV 1/432D, ATTENUATOR.................... -

KAV 30-0, ATTENUATOR.....
KEITHLEY 225, CURRENT SOURCE.

KEITHLEY 261,
KEITHLEY 705/2x7158, LOW CUR SCANNING SYS, GPIB...
KEPCO BOP-72-15M, 72V AT 1.5A BP OP AMP/PWR SUP....
KEPCO BOP-72-5M, 72V AT 5A BP OP AMP/PWR SUP....... 600.00
KEPCO JQE, 36-3MVP 36V AT 3A CVCC ME I
KEPCO JQE, 100-2. SMVP 1000 AT 2.5A CVCC MTR SUP......500.00
KEPCO JQE, 15-6MVP, ITTGA e 18 Vet S i ¢ v 150.00

KEPCO JQE 55-10M, 55V AT 10A CVCC POWER SUPPLY.....350.00
KIKUSUI 5509, O'SCOPE, 15MHz, 4 CH . 250.00
KIKUSUI 5513, O’SCOPE...................... 200.00

KIKUSUI COS6100, 5-CHANNEL 100 M
LEADER 480-U71, TV-VIF PLUG IN UNIT..............
LEADER LDM 170, DISTORTION METER..
LEADER LMS-3100, TV SOUND METER...............
LH RESEARCH 137A, PULSE GEN, 125MHz-10Hz
MAGNAVOX T-23893, CHART PRINTER...............
MARCONI 2304, MOD METER

MARCONI 2337A, AUTOMATIC DISTORTION METER... ...400.00
MARCONI I‘F23OOB AM/FM MOD METER................co.... 500.00
MARCONI TF2370/TK SPECTRUM ANAL.,, 0-1250 MHz....3000.00

MAYNARD MAINSTREAM 150, 150MB EXT. TAPE DRIVE FOR

PS/2, UNUSED & COMPLETE.............c......... ..300.00
MEASUREMENTS CORP 80 , SIGNAL GENERATO
MICRO TECHNICAL INDU 358 THERMO PROBE ...

MICROTEL SG800, SWEEP SIGNAL GEN .1GHz-18GHz....3000.00
MILETVAC 828A olib s dral il 1. .. o Mt bl s mia B s oo 132 300.00
MILLIVAC MV-823B-S1, RF MILLIVOLTMETER, 10 kHz-1.2 GHz,

ImV-10V, W/ADAPTERS ........................................ 375.00

PHIDLIESLU8226, (OFSEOPEY Cfil e S iyl s nlia. . ..
PHILLIPS 5512, NTSC TV PATTERN GENERATOR..
PHILLIPS PM2454B, AC MILLIVOLTMETER...........
PHILLIPS PM3225, O'SCOPE..........cc.ccecvvennn.

PHILLIPS PM6302, RCL BRIDGE.................
PHILLIPS PM6611, UNIVERSAL COUNTER...................... 250.00
POWER DESIGN 2005A, PREC PWR SRCE, 20V, 500mA......200.00
POWER DESIGN 2K-10, 0-2000V_0-10mA CV PWR SUP....... 200.00
POWER DESIGN 6050A, UNIV DC SOURCE, TO 60V, SA....200.00
RACAL-DANA 1250, UNIV SWITCH CONTROLLER.......... 300.00
RACAL-DANA SERIES 6000, MICROPROCESSING DMM...350.00
RACAL-DANA SERIES 9000, TIMER/COUNTER 9 DIGIT...250.00
RADIO RESEARCH 41, AM/FM SIGNAL GENERATOR........200.00
RADIOMETER COPENHAGE SMG1 STEREO GEN...... "

RFL INDUSTRIES 829G, AC/DC CAL STANDARD......
SHIBASOKU AS9538, MPX SOUND SIGNAL GEN.
SLAUGHTER 103-25J, 2.5 KVAC HIPOT......................
SLAUGHTER 205, MEGOHMETER 20,000 MEG ELEC.
SYSTRON-DONN 6244A /011, 4.5 GHz PORT CNTER, W/30

EEBAMNIEHIOXECO o A SR st =

SYSTRON-DONNER 712-2A /809-A, SPECT ANAL..
SYSTRON-DONNER M107, PREC Dcv SRCE, 0- lkV/SOmA 1500.00
TAUTRON MB-1A, PCM ERROR RATE MEAS RECEIVER ...300.00

.....300.00

TAUTRON MB-302, BERT REC..............cccoeocoooorrrmrrrorosrnr, 300.00
TAUTRON ME-1, PSEUDO RANDOM DATA RATE MOD....250.00
TAUTRON ME- 302 DATA RATE EXTENDER......................
TAUTRON ME-SOZ. DATA GENERATOR......... .4

TAUTRON MN-302, BERT TRANSMITTER...
TAUTRON MS-2, UHF PULSE SOURCE...........
TAUTRON MX-302, CRYSTAL CLOCK SOURCE
ERSCAN L ol conps it s B gl (0 yong et -
TEXSCAN WB713, 0-950MHz SWEEP GENERATOR..
%Hl;:(l[{)l\gOTRON 012005, TEMP LIMIT CONTROL...
VALHALLA 4440, DMM, AC/DC, V&C, 2K-20M OHMS..
VALHALLA SCI 2000-1, AUTORANG DIG WATT-AMM
VU-DATA PS933, w/975 MINI O'SCOPE w/ COUNTER....
VU-DATA PS950, w/975, MINI O'SCOPE w/ COUNTER....
WANTABE SR6312 CHART RECORDER.............cccc....
WAVETEK 1002, SWEEP SIGNAL GENERATOR....

WAVETEK 116, 1 MHz FUNCTION GENERATOR.. .2
WAVETEK 134, SWEEP GENERATOR............cccccoocconiiuimunnennn
WAVETEK 1402A, VHF SWEEP GENERATOR FOR USE w/lSO"
L=800 MHZ IVl ovivor sl Uit ey g wobd b D, o SRV AV o) 700.00
WAVETEK 1701, UHF/VHF SWEEP GENERATOR............... 1500.00

WAVETEK 180 2 MHz SWEEP/FUNCTION GENERATOR.....250.00
WAVETEK 1801A, SWEEP GEN, 1-950 MHz, 75 OHMS...........

WAVETEK 182A, 4 MHz FUNCTION GENERATOR....
WAVETEK 184, 5 MHz SWEEP/FUNCTION GENERATY(
WAVETEK 185, 5 MHz LIN/LOG SWEEP/FUNCT GEN...
WAVETEK 7001A SWEEP/SIGNAL GEN, 1-1400 MHz ..
WAVETEK 3000, SIGNAL GENERATOR, 1-500MHZ.......
WAVETEK 51, UHF PROGRAMMER FOR USE w/1502... X
WESTON ELECTRICAL IN 759 FOOT-LAMB METER..........

MON SOIUOID9|T ‘P66 ABw
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) s/ Academic-Level Books
Robot Kits e
v/ Action Packed

EASY TO BUILD You do ALL electronic & mechanical assembly using 2-color Instruction Books with
step-by-step, well-illustrated directions for assembly, experiments and testing. Each Robot Kit applies
different electronic & robotic principles. Learn how Robots work and have fun at the same time!

606A  "Scrambler” ANl 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

603A "Copycar” 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

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

DEPENDABLE PRODUCTS Since 1963, Graymark's ONLY business has been producing educational electronic
kits. We do one thing and we do it right. That's why Graymark has the largest selection of electronic kits. And,
our "It works or we fix it" policy guarantees success for YOU!

ORDER TODAY! Phone: VISA/MasterCard CALL FOR FREE
Mail: Check/Money Order, VISA/MasterCard 40 PAGE CATALOG
Add: $4.00 Shipping

G raymark P.O. Box 2015, Tustin, CA 92681 800'854'7393

CIRCLE 300 ON FREE INFORMATION CARD

TONY TALLIS ORIGINAL| [ eReS e e
TELEVIEW DISTRIBUTORS Battery Charger

' Connect the PC-Charger to your PC |
WHERE OUR VALUED CUSTOMERS' & cycle your batteries back to life.
Check the condition of your NiCd’s &
have confidence in their performance. \

B
(/S/”ESS -> Complete with full featured software for DOS

-> Charge, discharge, cycle, test & trickle charge |
IS HONESTLY APPREGIATED -» Scroll bars show charge status visually
-> 2 channels separately controlied & monitored
RI E -> Each channel can charge from 1 to 9 cells
!
-> Plots charge & discharge curves [
-> Alarms & indicators keep you fully informed |
U Us Toda
ed' “ 4 p—— | => Includes a cable for each channel with clips to
90 DAY + GUARANTEE V/SA. . connect to your battery pack or holders |
SGIENTIFIC ATLANTA M | - Displays voltage, current & time measurements
M -> Sleek compact design easily fits on desk top
e PC-Charger -- US $219 _Shipping included
JERROLD PlONEER @ Call_or write to order or receive free information
OAK HAML'N ‘ P.O. Box 672, London, Ontario
Canada, N6A 4Y4

-> Autormatic & manual modes for complete control|
-> Charge & discharge up to 500mA
-> Convenient user interface with pull down menus|
-> Connects to serial port with included cable
LAMANTIA PRODUCTS T
HRS. M-F 9-4 pPST NO NV. SALES 1 (619)472-5566, (519)472-1702 FAX |
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TECH-SYSTEMS

QUALITY USED ELECT. RONIC TEST

EQUIPMENT
@1 (800)435-1516  FAX:(908)280-0111)
SPECTRUM ANALYZERS

HP 141T MAINFRAME.....$995.00
HP 182T MAINFRAME ... $595.00
HP 853A MAINFRAME....$1,995.00
HP8552A IF SECTION....$795.00

Tek 475

HP 8555A 0-18GHZ....
HP 8556A 20-300KHZ.

HP 85594 0.01-12.0GHZ... $4,995.00 DUAL TRACE PORTABLE
Tek 7LS  20Hz-5.0 MHz...$3,495.00 OSCILLOSCOPES

Tek 7L12  1.0kHz-1.0GHz. $3,695.00
Tek7L13 100 kHz-1.8GHZ$3,695.00
Tek 7L18  1.5-60 GHz........$4,195.00

**HP 3580A........51,995.00**

TEK 465.....100MHZ.....$695.00
TEK 475....200MHX.....$995.00
TEK 475A..250MHZ.....$1,095.00
TEK 2445.....150MHZ....$1,995.00
TEK 2465.....300MHZ.....$2,995.00

LAB SCOPES
TEK 7704A.200MBZ
(includes 2 cach 7A26, 7B8S delayed

time.base,& 7B80. ................. .$1,495.00
TEK 7603....200MHZ(includes 2 ea.
TAI8 & TBS3A.

7A18 dual trace vert. amp..
HP 1417 SYSTEM TA19 vertical amplifier..
7A22 differential amplifi
7TA26 dual trace amplifier...
w TB53A delayed sweep time
**HP 651A OSCILLATOR...395.00** TB80 delayed time base.
**TEK TDRw/recrdrs.......$4,995.00%* 7B92A dual time base

HP 8505A/8503A/8501A/11851B complete **TEK 7A13 DfY.
wi cables & calibration.....$7,995.00**

HP 432.. (power meter)............... $395.00

HP 436A.. (inch.cable & sensor).$1,595.00 **EMCYV 160-30 ,208 line voltage,

HP 334A distortion analyzer....... $950.00 3phase. $1,195.00°

HP 400EL AC voltmeter. .. -$195.00 "HP 4141B DC power source..$8,900*
HP 400FL AC voltmeter. $195.00 **ENI A-500 0.3-3.SMHz/60Db

HP 3400A analog meter.... .$295.00 power amp..$5,900*

HP 1645A data error analyzer.... $295.00 **Muiti- Amp Corp. CS-7-B-E, NEW
HP 3551A tansmission test set..$1,595.00 oo s $5,995.00**

Fluke 5100B automatic calibrator$8,995.00 B
Fluke 5200A AC calibrafor......§2,995.00 +¢ . HP 8505A/8503A/85014/113518

o, COMPLETEw/cables & calibra-
Transmission Impairment Test Sets fion..$7,995.00° ¢

HP 4935A...

4y o e SIGNAL GENERATORS
avtel E X

HP d944A. ..o seso00 HP 600 SERIES

Halcyon 520B/500B univ.test sys. $550.00 HP 8690 SERIES ...
HP 4955A protocol analyzer....... . $950.00 HP 8640B SI2MHZ.
TEK 834 protocol analyzer........... $35000 HP 8501A 100KHZ-110MHZ.... $895.00

HP8672A 2.0-180GHZ..........$9,950.00
POWER SUPPLIES

HP 8671A 2.0-18.0GHZ..... .$5,350.00

HP 6260B 10V 50A BRAND NEW..$695.00 HP 8620C sweep generator....
HP 6453A 15V 200A....

Qlug-ins
HP 86222B 0.01-2.4 GHZ .......$2,595.00
HP 86290A 20-18GHZ .........

HP 86245A 59-12.4 Gl ) Sl 495.00

'WE BUY SURPLUS EOUIPMENT'!
~ fax us a list of your excess

inventory

30 DAY Guarantee

1309 HWY 71 BELMAR,NJ 07719

CIRCLE 273 ON FREE INFORMATION CARD

Z=-MANN CABLE

SURPLY
“DEAL OF THE YEAR!”

WARRANTIED & GUARANTEED IN STOCK ITEMS

S

CLEARANCE- CLOSE OUT-ITEMS

| Payment Methods: Credit Card, Pre-payment or COD

www americanradiohistorv com
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TELEPHONES

* CELLULAR HANDBOOK
* MOTOROLA CELLULAR SOFTWARE $199.95

* MITSUBISHI, PANASONIC, HITACHI, $299.95
TANDY, NEC & NOKIA SOFTWARE

We also sell new reprogrammed cellular phones (car mount, bag and handheld) or send
us your second telephone and we will reprogram it to your current number. We also sell
programming cables for all the above phones. Call us for pricing.

CELLULAR LINK

9859 TH-10W, SUITE 257 * SAN ANTONIO, TEXAS 78230
PHONE (210) 697-9544, FAX on demand (210)699-9640
Unlimited Technical Support * Book and Software sold for Educational purposes only

$ 59.95

CIRCLE 292 ON FREE INFORMATION CARD

You are about to have the most

Fascinating Software Experience

=1 ofyour ENTIRE LIFE!
]

EASY NEURAL NETWORKS
Fastest way to quickly learn about
this fascinating new technology -
includes a working Neural Network
you can train! $59 :xx k%

EASY EXPERT SYSTEMS
Build your own Expert System in about
one week! Includes 40-Page Knowledge
Engineering Manual, Quick Ref Card
for quick start, and powerful Stock

Market Expert System! $69 =k k% x

BOTH ABOVE PACKAGES - ONLY $99 !!!
includes FREE Talking Expert System Demo
+ 3 BIG Catalogs + and get free prizewinning
talking PC Therapist - usually $364.95

LEARN BEST BY DOING!

We always pay postage
Please specify disk size or we ship 3.5"
- Check, Credit Card or Money Order to:

THINKING SOFTWARE, INC.
46-16 65TH PLACE CREDIT CARD ORDERS
WOODSIDE, N.Y. 11377 | PHONE (718) 803-3638 |

*Quality Software since 1986*

POST 1 COMPREHENSIVE
DIAGNOSTIC TOOL

Includes POST 1 Diagnostic Board United
with Hard Spex hard drive data base software
Allows computer professional to diagnose
system failures to component level. Works
with ISA or EISA IBM & compatible PC,XT,AT,
386sx,386dx,486sx,486dx & 586.Includes
conplete comprehensive 130 page manual.
Designed & manufactured in the U.S.A.

Sale Price $59.95 Reg. $99.95

*Address Dead PCs
*Port selectable
*Hex Displays
*Voltage Test Points
*0ver 10,000 sold
1 Year Warranty

Pioneer Electronic Designs
Call 508-687-6501 Fax 508-687-6502

www americanradiohistorv com
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CONSUMERTRONICS
2011 Culccnl Dr., P.O. %rawu 837
Alamogordo, NM 8

T, Mon- Sal
E.;.n(sos l4:)4 ogﬂu (:)rde"r“s1 ?nly i you get
werlng machine, an eener
ey e Y hour, 7 days/week
Eraa Tach Buppork (must relate directly o your
order or prospective order): Tues. and Thurs. only.
Add $5 tolal SH (US, Canada). All items I stock. VISA,
MCard OK ($29 minl No COOs or "bill me™s. Hew Cata-
(150 + offers) is $2 w/order, $4 wh (oo fre: )
In buslness siace 1971. As seen on TV, etc. John Willlams - for-
mer Lockheed Senlor Engineer, NMSU Computer Sclence Pro-
fessor, Navy, Alr Force Weapons Engineer, NIH Health Physicist.
*All software supports all IBM-PC com-
8088 - Pentlum
Off-The-Shelf HARDWARL
Vaon Eck Systems, Automated Tempest Module, R
dar Emitter, Carjacking Foller, Personal 8o Alavm
Volce Dlsuulw, Hearing Assistor, Shriek Module, EM
Countermeasure, Omnimax TENS, 6th Sense Communl-
cator, many ny Phone Boxes, Bumper Beeper, Sub-
liminal Mixer/Amp, Super MWO, Rife Device, Neuro-
one, Hieronymus Machine , Diata Card
eader/Writers, Dwelling Socml'ty Symm, Levitator,
Vortex nomnlor Ultrasonlc Jammer & Recelver,
Long-Range Elmdwpper, Nolse Cancellation System,
Unknown Presence Detsctor, Eiectronie Dowser, Auto-

matle Pet Feeder, Stealth Palnt - more! See our Catalog.

ICELLPHONE MODIFICATIONS
e our Catalog for our infamous cespione modification

?ulde ($69) - detalted, comprehensive, covers al makes 3

0 timeg mora nfo than competitor's quldebz Aw
clal Prolects (beiow) for up-to-date hardwaresol are

| SPECIAL PROJECTS

¢ buid, ri '

on any device, sysﬁam process or project - electrical,
electronic, computer, phone, mechanlcal optical, auto-
motlve. | ro!o‘l!gl

Describe and include pre-engineerin fee (does not
obilgate you). Time and cost estimates In 7-10 days.

bice Mall Box (VYWE ed an,
specmc Wi slhe are hacked Includes ASPEN, MES-
SAGE CENTER, BIX, GENESIS, £Z, SYDNEY, PHDNE
MAIL, AUDIX, CINDY CENTAGMM SPERRY LINK,
HSVP elc. Absolutely required for all users, Sysops and

Whlle 'VUICE MAIL HACKING' delalls how VMSs are
acked for "phun® and profit - Including VMS methods
Ior hacking PBXs themselves - "PBX HACKING® ad-
dresses AtL Issues relating to PBX hacking, Including
Can your busl of agency afford a

$90,000 phone fraud loss the average foss due to
hacked PBXs)? As described In Forhes Magazine. $39

PHREAKING CALLER 1D & ANJ

Delai { work and dozens of ellective ways

of delealhq Caller ID, ANI, *69, 57, and Cal Blocking

and *67. Also_describes Caller 1D, Drange, Belge,

Cheese and CF Boxes, ESS, SS7, £-91

CLASS services, CNA. NON PUB DA, CAMA, DNR,
-ECA. Diverters, LD Extenders Cemrex more. $29.

DN L .

s designed by Phone EEsl 15 pﬁone tolor boxes
 described. Dozens of clrcuils, simulalor programs. Pius
call-lorwarding, confelenclng, phreak history, 50 useful
and legal phone circuit plans - more. $29.

ROBOFONE‘ AUTODIALER
Pawerlul, versatile, ven ~Wa es autodi-
aler lets you dial any quanllty (up to IO?() or mix of lo-
caHong distance numbers In any order, over any fenglh
of time, whether busy or answered &your choice) and
log the times, commands and results {o monitor, printer

Vaica: {505) 434 023'4‘, 434 1778; | po

STOPPING POWER METERS
A 5 Hot! Tertain de-
vices can IIU' dwm - mn tlop nmmur meters -
while loads draw fult rcvml Oevice slmplyspluus into
one outiet and normal loads Into other outlets. Also de-
scrbes meler creep, overload droop, etc. Plans $29,
1 External magnetic ways (applied to
the meter itsell) to slow down and stop watthour meters
while drawing Iull loads. Plans. $19. KW-HR
METERS: How watthour meters work, calibration,
error modes (many), ANSI Standards, etc. Demand and
olyphase Meters. Experimental results to slow and
stop meters by others. $19. Any 2, $38. All 3, $58.
i Bmy abusés, vulnerabi Eu an; EeEm ex-
mdl 100+ methods detalled, include: Physical, Reg.
E cipher, PIN compromise, card counlerienun?‘1 mag-
nelic Stripe, false front, TEMPEST, Van Eck, pplnqn
spoofing, inside job, super-cool, vibration, puise, higl
voitage - others. Case hislories, law, countermeasures,
detalled security checkiist, labeled internal photos, fig-
ures, ATMs contaln up to $250,000 In cashl Recent

$350,000 ATM crime spree st unsolved] $39.

CREDIT CARD SCAMS
Cardholders, merchanls, banks Suffer § Billions In
losses annualty because of credit card fraud. Describes
very known means of credit card fraud and scams.

Prolecl ourselfl $29.
CONS & SCAMS
ons & scams heece Amencans of $100+ Bilion per

yearl The mosi comprehensive survlval manual on tons
& scams of all kinds - from the classic to hi-tech. De-
tails gn 100s and thelr many varlations. Protect yous-
selfl §2

HIGH VOLTAGE DEVIOE
devices plans: Stun
Flasher Blas‘;ev Lapper, AudlomF/ a1
Jacob's Ladder, Plasma & Van de Graaff Gens., Fence
Charger, Gelger Counter, Ozone Gen., Fish Stunner,

Plant Stim., Kirllan, more! Shocking! $29.
UNDER ATTACK!
ectromagnetic mterference and klectronic Weapon
Attacks cause: Cancer, birth defects, and profound psy-
choiogical, newological, cardlovascular and immune
sy stem disordersl Destructive to peo te, animals,

an

s, equlpmentl Includes ACTUAL CASES OF EM AT-
we Investigated)l Includes how to

LEARN HOW TO REPAIR AND
CLEAN YOUR VCR WITH EASY
TO FOLLOWINSTRUCTION TAPES

AND GETA FREE

REMOTE RETRIEVER

vcnty and plnpolm E&M and electronic altack sources,
and specific counlermeasures. $29. EM__ BRAIN:
BLASTER; Tutorlal and plans for powerlul

the | ELECTROMAGNETIC WEAPONS and LAB DEVICES.

Optimum clrcults, freqs, waveforms, duty cycles, inten-
sities. Thoroug . Both $49.

RADIONICS MANU
tic thera-

peutic, diagnostic and preventive devices (mostly ex-

History, {ans {dozens), avall-
abilties of Radionics Devices from early to modem,
While drugs cost $ Hundreds, electﬂclty costs pennles|
29, t Plans for 3 major elec-
tronlc theragemlc devices of types approved by FDA.

$19.

HARD DRIVE MANUAL
Covers all hard drive and controller im rfylememauons
{emphasis on PCs). How to select, Interface, Inltlallze
set up, use, malntain, troubleshoot and repair
How to profect them from mistakes, sabolage, prylﬂ
eyes and sticky fingers. How to recover damaged ang
lost fites. How to prevent crashes. Includes software re-
views. Loaded with Information, advice, tips. $29.

ISK_SERVICE MAMUAL: Maintain, tbouble-
shoot, repalr, adjust, allgn ﬂopples wl!.hou! eclal
gulpmen or software. 3.5%5. &1 86/
486, Apple, Commodore, etc systems A nopples need
occaslonal upkeep. $29. DISK DRIVE TUTQ-
m‘A!.x Theory trmcllcal facts on lloppy ddves. dlsll(:

tefacng FOC e1c. $24. Ay 2. $43. il 3. 360
SOFTWARE PRQTECTION SYSTEM

nique system that highly discourages costly soitware
Iracy while not interfering with legit archival coples No
own way o deleat. No speclal equipment required.
Simple and automatic o Install on your distributed soft-
ware, Compatible with all copy-prevention systems.

- | Manual + Disk* $59.

5 t Codes, including VOICE and RINGING
Optional shel o terminal program upon CONNECT, Exit
to menu or DOS (for balchln?

KO efc.
cnuntenmasures Includes disk wllh 360K of hacker
text files and utiities, and legenda;x FLUSHOT + protec-
lion system (Editor Chalce, PC Magazine). Dozens of
computer ¢crime and abuse methods and counlermea-
sures. How syslems are penetrated. B8S advice, rass
word deleats, glossary - much more! Manuais +
Olsks* $39,

BEYOND VAN ECK PHREAKING
avescroppng on 1V and compuler video signals using
an ordinary TVI Includes securlty Industry reporls. Range
up (o 1 KM. Plans include bath the Consumeriranics and

Lhe original Tnp Secret Van Eck designs! $29.
CRYPTANALYSIS TECHNIQUES

.NH werlul menu-diven Ci plo ptoofams n .

it .BAS sources) to analyze, decrypt “securs” cl-
ohenexts Worked-out examples. Recommended In pres-
tigious *Computers & Securlty”. Manual+Disk® $29.

-hitting, hi-lech sur-
vivat book evar wrmenl Toplcs inctude electmnlcs
Jcomputers, energy, fevenge,

STEALTH TECHNOLOGV
ascinalingi A aiso has eror rales .
20%! Every known emor mode - stealth method and ma
terlal used lo minimize radar reflections - factic and
strategy to fight unjust radar tckels (that cost you
$100s In Insurance and risk canceltation) - melhods to

detect and Jam signals - lully described! $29.
SECRET & SURVIVAL RADIO
Uplifum survivai and security radio equipment, meth-

ods, freq allocations and voicetata scramblingncod-
Ing. Includes small receiverstransmitters, telemetry, an-
tenna aptimizations, remote monitoring and control, se-
curtty, survelllance, and ultrasonic, fiber-optic and Inira-
red commo. 70+ Clrcuit plans, tables. $29,

4 TE SUCCESS MANUAL
pa :

useo ]

Takentor grant ed7 Sluck In a dead end lob1 Can { ﬂnd a
good Job7 Expect to be lald off, fired or transfemed
soon? The ullimate no-hoids-barred, looking-ater-#1
Machlavellhn techniques to find, oblain, optimize and
kee P jobs, é) Kiand benefils. THE RULES OF THE

OR A GAME WITHOUT RULESI From first re-
sume lo CEQ. §

HOCKET S RED GLARE
How to design and ould soid-propelfant amateur an

survival rockels on

alarms, elc to survive loJays dangerous world. We ali
face Increaslngly financially and physicalty brutai times!
Fleld-expedient usa of technology In various theeat and

CIRCLE 226 ON FREE

motors, igniters, etc. Includes
list of common avanable malerials, and the design of
Iaum:h ads an ds and thelr electronics. $25.,

INFORMATION CARD

Solve your own VCR problems
and save money with . . .

MINOR VCR REPAIR |
This instructional tape shows how to take care
of minor common problems for VHS format
VCRs including:

* Belt Replacement
= ¢ Idler Replacement

MINOR VCR REPAIR 1l

This tape probes a little deeper into some
common VHS VCR problems and shows
the most likely way to correct them.

HOW TO CLEAN VCRs

With step-by-step instructions this tape shows
you how to easily clean both VHS and’'BETA
VCR models.

To receive your FREE REMOTE RETRIEVER
4 Buy all three instruction tapes Part# PAC3

for just..... $7995

WHISTLE FINDER - REMOTE RETRIEVER
. . easily attaches to the back of any remote control. If
the remote is misplaced, just whistle and the Remote
Retiever will “beep” back, enabling you to find your remote.
Use for Cordless Phones, Pocket-books, almost anything!

¢ Sensor Lamps
¢ Lubrication

{plus shipping & handling)

Individual Tapes and the Remote are available at
the following costs plus shipping & handling:
Part# RPR1 ............... $39%  Part# RPR2 ............. $39%
Part# CLN1 Part# RT50 ................. 5495

To order the 3 Instructional Tapes and Your FREE
Remote Retriever (at almost a $35% savings) just call

toll FREE . . . 1-800-558-9572
FAX: 1-800-887-2727

“First In Quality, Service and Delivery”
s 7 EMIUM
—ELECT RONICS COMPAN Y=

P. O. Box 28 . Whitewater, Wisconsin 53190-0028

A www.americanradiohistorv.com
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Miniature Transmitters and Receivers

Small, Attractive, High End Quality, 2 Channel 318 MHz Transmitter
59,049 Settable Codes, 120°-300° Range, 1-1/4” x 2” x 9/16”, Assembled

/ Qty 1 5 10
' RF300T 150’ Range Transmitter 24.95 19.95 15.95
' RF300XT 300’ Range Transmitter 29.95 24.95 19.95

Small, High End Quality, 2 Channel Receiver for the RF300 Transmitters
1-1/4” x 3-3/4” x 9/16” PCB w/ .1” spaced pads for standard connectors
Input: 8-24 vdc Output: Gated CMOS Momentary and Latching Lines

Qty 1 5 10
RF300R Receiver, Fully Assembled 24.95 20.95 16.95
RF300RK Receiver, Complete Parts Kit 19.95 15.95 12.95
RF300PA Pre—Amplifier. Doubles Range 14.95 11.95 9.95

Small, Economical, Single Channel Transmitter and Receiver Set
Set Code, 60’ Range, 1-7/8"x2-3/8°x7/16” (T), 2’x2-3/4’x9/16” (R)
Receiver Input: 5 vdc Output: Gated TTL Momentary Line

RF60 Transmitter and Receiver Set 24.95 19.95 14.95

Add $ 4 shipping for first item + $ 1 for each additional item. Ca. residents add 8.25% tax
Visa, Mastercard, Money Orders Personal Checks and Cash C.0Ds

Qty 1 5 10

Visitect IncC. ro. poxass Fremont, CA. 94539 (510) 651-1425 Fax (510) 651-8454

CIHCLEVSM ON FREE INFORMATION CARD

* THE BEST *
8085 MICROPROCESSOR
TRAINING SYSTEM
JUST GOT BETTER

Are you interested in Single Board Computers and Microprocessor based
systems? If the answer is yes and you want to know more about these
fascinating subjects the PRIMER Trainer is the place to start. The PRIMER
teaches more and is easier to use tan other comparably priced trainers. 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 photacells,
temperature sensors,

making a waveform
generator, programmable
timer with alarm, and a new
motor speed control [ab using
back EMF. The PRIMER ;
comes with everything you needi™

to start programming in machine language. Continue on o program in
Assembler, Forth or BASIC with optional upgrade and software. Upgrade
includes: RS232 serial port, a serial cable and, 32K of battery backed RAM.

THE PRIMER IS ONLY $119.95 QUANTITY 1 IN KIT FORM. THE PRIMER
ASSEMBLED & TESTED BY EMAC IS $169.95. ORDER NOW AND RECEIVE
ONE FREE POWER SUPPLY WHEN YOU MENTION THIS AD. PLEASE ADD
$5.00 FOR SHIPPING.

EITIAC inc.

618-529-4525 FAX: 457-0110 BBS: 529-5708
P.0.BOX 2042 CARBONDALE, IL 62902

PCB Artwork
PLBurrds| made Easy!

PRINTED CIRCUIT DESIGN SOFTWARE
for

LoyouteAutoioitingsodiematic,
O Supports all Video Modes including Super VGA
O Copper Flooding for Building Ground Areas
O Gerber and Excellon Output
O Mirror Imaging for Laser Printer Output
O Autorouter and Schematic Programs
O Circuit Simulation Software Available
O NEW! - WINDOWS o Versions
O NEW! - DOS Versions - PCBoards & PCRoute
O FREE - Heat Transfer Film with Order

PCBoards Layout Only €I

Windows .. Layout starts at @YK
Call or Write for Full Product Line, Prices & Demo Packaﬁes

PCBoards (800)473-7227
2110 14th Ave. South Fax (205)933-2954
Birmingham, AL 35205 Phone (205)933-1122

www.americanradiohistorv.com 1
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Phone: 1-303-438-9662
Fax : 1-303-438-9685

Quality » Service * Selection

| POWER'SUPPLIES

TEK 465 100 MHz Dual Channet G'scope ...
TEK 7603 100 MHz 3-slot frame .

TEK 7A13 100 MHz Differsntial Cwmw
TEK 7A18 75 MHz Dual Trace Amplifier ...
TEK 7A22 1 MHz High CMRR Differentisl Amp
TEK 7B53A 100 MHz Dusé Time Bese ...
TEK 475 200 MHz Dusl Channel O'scops ...
TEK‘MWMNZMCWO'W .
TEK 7704A 250 MHz 4-siot frame .
TEK 7904 500 MHz 4-slot frame ............
TEK 7904 System w/7A24,7A26, 7880 7585
TEK 7A24 400 Miz Dusl Tracs Ampiffier ..
TEK 7A26 200 MHz Dusi Trace Ampifiee
TEK 7B10 1 GHz Time Base ...
TEK 7880 400 MHz Delayed Tim. Blu
TEK 7B88 400 MHz Delte Delaying Time Bese
TEK 7B92A 500 MHz Dual Time Bese ...
. TEK 7633 100 MHz 3-sict Storage frama
TEK 7633 Storage System. wi(2)7A26.7853A
TEK 7834 400 MHz 4-sict Storage frame
TEK 7834 System w/7A24.7A26.7B80.7B85
E-H/DATRON 1060 1 GHz Digitel Sampiing Scope .
TEK 7614 1 GHz Dual Chennel Sampiing Unt

AVEX 5338 10 MHz 100X 1kV Probe. NEWBOXED $25.00
HP 1124A 100 MHz 10X/100X Active Probe . $100.00
TEK 1101A Active Probe Power Supply .. $225.00
TEK P6007-0pt 01 100X 20 MHz 1.5kV Probt NEW $75.00
TEK P6015 1000X 40kV Drvider Probe $300.00

TEK PB201 900 MHz FET Probe, 1X/1
TEK P6202 500 MHz 10X FET Probs .
TEK P8230 1.5 GHz 10X FET Probe

$325.00
. $800.00
.. $375.00

HP 3310A § MHz Function Generstor
HP 3312A 13 MMz Function Genersior
TEK DD501 Digital Delay Generstor ...
TEK FGS802 11 MHz Function Generator
TEK FG504 40 MHz Function Generstor
WAVETEK 164 30 MHz Sweep/Funciion Generator
WAVETEK 186 5 MHz Phaselock Function Gen,
HP 214B 10 MHz Pulse Gen . 50V / 50 ohms ...
HP 80078 100 MHz Pulss Generstor . ...................
HP 8015A-0p1002 50 MHz Duat Output Pulse Gen.
HP BOB0A 1 GHz Dual Chennel Puise Gen o
HP BOB2A 280 MHz Pulse Generstor ...
TEK PGB02 250 MHz Puise Generstor, Tr<1nS

HP B163A Prog. Signal Source.1 mHz-50 MHz .
TEK PFG5805 Prog. 12 MHz Pulsa/Function Gen. $1275.00
WAVETEK 178 50 MHz Programmable Weveform Gen $1500.00

| VOLTAGE & CURRENT

GLASSMAN PS/EG-05R-06 5 kv Power Supply, 10 6mA
HP 6002A-opt.01 50V/10A Power Supply, to 200 W
HP 62008 Dual Renge Supply. 20840V Renges .
HP 62078 160V &1 200mA CVCC Power Supply .
HP 62618 20V s 50A CVCC Power Supply ...
HP 6264B 20V sl 20A CVCC Powser Supply ..
HP 6267B 40V a1 10A CVCC Power Supply
HP 6282A 10V a1 10A CVCC Power Supply ..
HP 6296A 60V at 3A CVCC Power Supply ...
HP 643868 60V &t 5A CVCC Powsr Supply
HP 62058 Dusl Output Dust Range Supply
HP 6626A Pracision Quad Output Supply
TEK PS503A Dual Power Supply .......
HP 89501A HPIB Powsr Supply Programmer
HP 6824A Power Supply/Ampiffier, S0V 1A

HP 5314A100 MHz/100 NS Universal Counter $225.00
HP 5315A 100 MHZ/100 nS Universsl Counter . $850.00
HP 5335A Unwv. Counler. opt's 10, 20, 30, 40 . $1750.00
TEK 7D15 225 MHz Unversal Counter/Timer $275.00
TEK.DC5009-0pt01 Programmebie ........... $750.00
135 MHz Count/Timer
TEK DCS0JA 125 MHz Univarsel Counter/Timer ... $500.00
TEK DC509 135 MHz High Resoiution Counter .. $700.00
TEK TVC501 Time-Volage Converter . $700.00
EIP 351D 18 GHz Frequency Counter . $050.00
EIP 545A 18 GHz Frequency Counter .. $1750.00
EIP 548.0p12.5.8 26 5 GHz Frequency Counter . $3850.00
HP 3343A 26.5 GHz Frequency Counter . $3500.00
TEK 7D14 325 MHz Frequency Counter $175.00
VECTRON FS-323 Frequency Std.. - .. $400.00

0.1.1.0. 5.0 MHz

AUDIO& BASEGAND

$2250.00
. $17%0.00
$200.00
$200.00
$3250.00

TEK AA5001 Proglmmlbh Distortion Analyzer
TEK DA4084 Distortion Anafyzer. 0.0025% THD .
HP 3400A RMS Voitmeter, 10 Hz-10 MHz
HP 204D Audic Osciliator, w/80 dB atten.

HP 3335A Synth.Level Gen., 200 Hz-80 MHz

HP 33368 Synthesizer/Level Gen, 75 ohms . $630.00

HP 3336C Syrth.Level Gen..10 kHz-21 MHz . $1250.00

HP 3575A-0pt002 Gain-Phase Meler. . —_ . $1000.00
1 Hz-13 MHz

KROHN-HITE 3202R Dusl HP/LP/BP/BR . $500.00
Fitter10 2 MHZ

PAR. 189 Fiter/Ampifier, 0.1 Hz-110 kHz $350.00

ROCKLAND 752A-opt 02 Dual Low . $1100.00
Pass Fiter. 118 dB/oct

TEK AMS02 Dfferentiai Amphﬁt . $875.00

FLUKE B500A 5.1/2 Digt Voltmeter ..
HP 3437A System Voitmeter .
TEX DM511-0pt.02 4-1/2 Dight DW & Temp. Proh. NEW =
DATA PREC B8200-HV1, 488 .. 2 =
Programmable DC Cnlttmo'

FLUKE 515A Portable DMM Calibrator ..

HP 6118A Precision DC Supply, to 99.99V
KEITHLEY 228 Prog. Voitage/Current Source

KEITHLEY 230 Programmable Voltage Source
TEK P5501-1 0-20V Precision Powsr Supply
TEK AMSOXPE302 Current Probe. .

OC-80 MHz.w/TM301

TEK CT-1/P6040 Current Transformer. 28 kHz-1 GHz ..
TEK CT-8 High Current Transformer ... ...
HP 6177C DC Cumrent Source. to 50V, 5(!)mA
[HP 6186C DC Current Source. to 300V, 100mA .
KEITHLEY 220 Progremmabie Current Source ..
KEITHLEY 225 Cumrent Sourcs, 1 nA-99.9 mA
KEITHLEY 227 Current Source. 1 uA-1 A .
KEITHLEY 261 Picoampers Source ..
WA-COM LCS-350/R Laser Current Sx.pply 0-350!\A GV

$1275.00
.. $178.00
$1000.00

.. $550.00

HP 4B00A Vector Impedanca Meter .
$1250.00

HP 4329A High Resistance Meter .. .
MEGURO MQ-171 VHF Q Meter, 20-230 MHz ...
GR 1409 Stendard Mica Capecitors. 0.05% . .
GR 1432-N 5-Decade Reaistor. 0.1 OHM-11K

GR 1433-X 6-Dacade Resintor. 0.1 OHM-111K ... $550.00
HP 164708 Stable Inductor Set (d) ... ... $500.00
IROD-L MS00AV 5000 Voit AC HIPOT Tester $700.00
TEK 876 Curve Tracer, 10 220W ........... ... $1950.00
TEK 576/176 Putsed High Current Curve Tracer .. $2250.00
TEK 877D1/177 Storage Curve Tracer $2250.00
TEK 57702177 Curve Tracer, 1o 100W .. .. $1750.00
TEK 57702/178 Curve Tracer.wilinesr IC Fixture . $1750.00
TEX 7CTIN Curve Tracer to 0.8W .. .. . $500.00
MICROTEL 4530 Wavequde TDR: 24,611 oMz . .. $4000.00

*VISA + MASTERCARD + OPEN ACCOUNT - 90 DAY WARRANTY ¢+ 10 DAY INSPECTION -

ANRITSU MS2801A Spectrum AnalyZer. ... $6000.00
10 kHz-2.2 GHz HP 5371A Moduletion ... $5000.00
Domain Analyzer

HP 8443A Tracking Genecetor, 0.1-110 MHZ .................... $500.00

HP 8444A.0pt053 Tracking Generalor. . . ... $1500.00

0.5-1500 MHz
HP 85528 IF Section .. ... SR —
HP 85538 RF Section. 1 kHz- HO MHI
HP 85548 RF Section. 0.1-9250 MHz ...
HP 8555A RF Section. 0.01-18 GHz .
TEK 140947323 Portable Spectrum An.,
1-500 MHz
TEK TR303 Tracking Generator. 0.1-1800 MHz ...
HP B405A Vector Voltmeter, 1-1000 MHZ
NARDA 7000A Microwsve Multimeter. 0.1-18 GHz

$7%0.00

WAVETEK 1038N1O/D14A Sceier ... $1250.00
Network An.§ MHZ-26 5GHz

WILTRON 63A50-0pt. 1 VSWR ... ... $600.00
Autotester, 10-4000 MHz

BOONTON 102C Signal Generetor, 0.45-520 MHz ......... $850.00

HP 11720A Puiss Modulator, 2-48 GHZ ............. .. $1200.00

HP 86408-323 Signat Generalor, 0.5-512 MHz .. $750.00

HP 866318 Extemal AM/Pulse Mod , for 8660 .. . $250.00

MARCONI 2019A Synth Signal Gen., .. .. $3500.00
1.5-1040 MHz

WILTRON 6742A-0pL0% Synth Sig./Swp. Gen. ... $9000.00
18-40 GHz

EIP 926-0pt 9201 Programmable Sweep Gen.. .. . $4000.00
1-18 GHz

HP B601A Signai/Sweep Gen., 0.1-110 MHZ .. ... $500.00

HP 8620C Sweep Oscilistor Frems —
HP 862228-002 RF Phug-in, 10-2400 MHx
HP 86235A RF Plug-in, 1.7-4.3 GHz ..
HP 862404 RF Plug-in. 2.0.8 4 GHz
HP 86290B RF Plug-n, 20-186 GHz ..
HP 87098 Synchronizer. for 8620 sweepers
WAVETEK 1067 Sweep Gen..
1-400 MHz. 75 Ohma
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§30 Compton St., Unit #C

Broomfield, CO 80020

BOONTON 4200A Digitsl .. $900.00
Powsr Meter.1MH2-12.4GHz

BOONTON 428/41-48 Power Meter, . $475.00
1 MHz-12.4 GHz

BOONTON 42B/41-4E Power Mater. ... 50.00
1 MHz-18 GHz

BOONTON 42B/42-S/3 Power Meter. ... ... $375.00
1 MHz-8 GHz

HP 432A/478A Power Meter. 0.01-10 GHz $375.00

HP 432B/478A Digitel Powse Maeter, .
0.01-10 GHz

HP 435A/8481A Power Mater,
10 MHz-18 GHz

HP 435A/8482A Power Meter, 0.1.4200 MHz .

HP 08486A Power Sensor, 33.0-80.0 GHz

WAVETEK 1034A Portable Power Mater,
0.001-18GHz

RACAL 9303-0pt 15 TRMS Lovel ..........oooocccrrrn. $1100.00
Mater2 ch, 10k-2 GHz

AILTECH 7615 Noise Gen., . ... . .. $350.00
0.01-1.3 GHz,15d8 ENR

BOONTON 82AD FM/AM Modulation Mater .. $1000.00

HP 11875A Levetied Amplifier. 2.8 GHz ... $1200.00

HP 8447E Ampiifier. 0.1-1300 MHz.+12.5d8m $600.00

PANASONIC VP-8125A FM Sterso Signal Gonomol $850.00

BIRD B087 75 OHM Load, 25W. ...
DC-1 GHz, N(f)

DIELECTRIC C43415 Trombone Line. ....
0-250 deg /GHz

GORE Instrumentation Grade SMA Cebles

GR 874-LK20 Vanable Length Air Line, 20-44cm

GR 900-LB Precision Slotted Line ..

HITACHI ME1313 Pracision Atteruator.
60-90 GHz

HP 116310 Dir. Coupler, 22 dB. 2-18 GHz

HP 116920 Dual Dr. Coupler. 22 dB.2-18 GHz

HP 776D Dual Dir. Coupler, 540-1900 MHz

HP 778D-0pt.011 Dual Or. Coupler, ... .
20 dB.0.1-2GHz

HP 779D Dir. Coupler.20 dB. 1.7-12.4 GHz ...

HP 908A Coaxial Termination. DC-4 GHz

HUGHES 41214H Tunable IMPATT Sourca,
37-39 GHz

HUGHES 47134H-1105 52 GHz ...
IMPATT Source, FM/AFC

KAY 442D 75 OHM Step Atten . 0-101 dB ..

KRYTAR 1822S SMA Mini Dir. Detector. 2-18 GHz

MAURY 2508C Stding Termination.0.9-18.0 GHz

MAURY 8045D Doubée Stub . Tuner. 1.8-18 GHz

MILITARY AS-13468 Double
Ridge Hom. 3-8 GHz. N(f)

$1250.00

$1500.00

NARDA 26102 Dr. Coupler. 30 dB, 2-18 GHz .. $150.00
NARDA 3000-SERIES Drectionsl Coupiers .. $150.00
NARDA 3090-SERIES Precision $225.00

Hi Directivity Coupler
NARDA 372NM Skding Termination. 2-12.4 GHz .
NARDA 4000-SERIES SMA Mini ..

Drectional Couplers

NARDA 4222-16 SMA Mini Dir. ................ $225.00
Coupler, 1-18 GHz.

NARDA 5070-SERIES Procision ... $300.00
Reflectometer Couplers

NARDA 70569 Step Atten., 069 dB, DC-18 GHz .. $550.00

TRG A526 WR28 Phase Shifter. round flange .. .. $200.00

WEINSCHEL DS10% Double Stub ... $100.00
Tuner. 1.0-13.0 GHz

WEINSCHEL DS109-L Double Stub $100.00
Tuner, 0.4-40 GHz

WEINSCHEL DS109-LL Doubie Stub $150.00

Tuner. 0.2-2.0 GHz

HP 16310 Logc Analyzer /DSO ... $1650.00.
HP 5006A Signatire Multimeter, HPIB . .. 3875.00

TEK 1240/D2/D2 Logic Analyzer, 36 ch 30 MHx $1250.00

HP 28687A LAN Wre Test Instrument . __................... ... $7%0.00
HP 53401A HPIB Bus Analyzer ... . $700.00
* HP 853A Teat Osc 10 Hz-10 MHZ. Video Mod . $150.00
HP 83001A Microwsve Repester, 3.7.4.2 GHz . . $750.00
KSHODETICS AITG-PC IRIG-B Tims . . $2%0.00
Base Card for PC/AT
SCIATLANTA 4647 IF Noise insertion Test Set. .. $1250.00
TEK 1411R-0pt.04 PAL Test Signai Generstor $2750.00
TEK 144 NTSC Test Signei Generalor ....... $700.00
TEX 521A PAL Vectorscope .. $1500.00
W&G RM-40 70 MHz Radiolink Monurlﬂﬂ SQ( $1750.00
HP 37204A-0p1 2 2 port Fiber-Oplic ... . o, $600.09
HPIB Extender
HP $9307A HPIB VHF Switch............ .. $200.00
HP 82937A & 39 HPIB & Senal Interfaces .. $50.00
PAR. 5206 Lock-in Amplifier. 2 Hz-200 kHz . $3000.00
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608 Gordon Baker Rd. Willowdale,

0 0
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Ontario Canada

TEL: (416) 490-8865 FAx:785-7955

Scientific =

zip: M2H-3B4

——a

INDUSTRY STANDARD
TEKTRONIX 491
SPECTRUM ANALYZER

Covers 10 Mhz - 40 Ghz. Solid state portable unit
features internal phase lock, minimum sensitivity is
-100dBm. A 12.4 Ghzmixerisincluded witheach
unit. External mixerkit (40Ghz)andatteru atorsare
available with purchase of each 491 for $400.00
extra per set. Price: $1,200 00 ea. Checked.

R390A RECEIVER
“The CLASSIC RADIO RECEIVER that is
still a great investment”. - These units are com-
plete with orig. meters and cover the frequency
range of 0.5 - 32 Mhz in AM, CW, MCW with
direct frequency readout via mechanical digital
display -physically complete, less covers.

Price: $195 .00 Used Repairable

APPLIED COMMUNICATIONS
VHF/UHF RECEIVER
SR-2155
This digital high performance radio operates
from 20Mhz-500Mhz. Modes of operation are
AM, FM, CW, PLS, LSB, USB with band-
widths of 20, 60, 100, 300, KHz and 2 or 4 MHz.
This unit contains a high performance ovenized
oscillator , HPIB interface, "very hot frontend"”,
21.4MHz IF output and dial or direct frequency

entry. Price:$2750.00

COLLINS 30L-1
POWER AMPLIFIER
One of the finest mid-size linear amplifiers
ever produced specifically for the Premier
Ham Radio Operator. It covers the 80,40,20,15
and 10 meter bands in either SSB, CW, RTTY
or SSTV modes. Input drive power is 70-100
watts for full output. Power inputis 1200watts,
@ 115/230 vac 60 Hz. Output power is 650

watts RF (1000w @ reduced duty cycle).

These units are in exceptional condition com-
plete with cables and connectors. If your look-
ing for the amp opportunity of a life time, you've
justchecked-in!!!

Price: $595.00 winged. $695.00 round.

RACAL RECEIVER
RA 6790/GM

Superior quality and design are standard in this
500Khz-30Mhz general coverage receiver.
Modes of operationare AM,FM, CW,U/LSB,ISB
-optional, with room for seven bandpass filters.
The illuminated LCD display features large read-
able digits for frequency and mode status as well
as AF or RF signal strength.Tuning can be
directly entered via keypad or with a tuning
knob. Three different gain modes are Manual,
Automatic, and Automatic with selectable
threshold. Fully Checked & Operational.
Price: $995.00 Radio only-less filters.
Bandpass Filters: 400Hz/1 .2KHz/2Khz/6.8KHz
16Khz /USB/LSB are $65.00 ea. max 4 per unit.

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

SPECIAL FORCES RADIO SET
R-1004/GRC-109 T-784/GRC-109

“Its a dream come true."Complete GRC-109
radio sets including all the goodies as follows:
- R-1004/GRC-109 Receiver
- T-784/GRC-109 Transmitter
- PP-2684/GRC-109 Power supply (AC,DC)
- PP-2685/GRC-109 Power supply (AC only)
- CN-590/GRC-109 Voltage regulator

(For hand crank generator)
- Plus Headset, Accessory kit with new spare
tubes and parts, original manual and cables.
These are new in the box. A FABULOUS collector
item!! Pnce $350.00 Complete sets only.

COLLINS STATIONS
INCLUDING

KWM-2A Transceiver, 30L-1Poweramplifier,
312B-4Stationconsole, 516F-2Powersupply
Theseunitsare physically complete, look OK
inside andonthe front panel, but require acase re-
painting. All tubes are included withthese sets.
Callfor further details, these are priced tosel fast !!
Price: $900.00 for complete sets only
(not functionally tested)

Flea Market

Prices by Mail!!!
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TN-339 ANTENNA TUNER
Originally designed for the famous T-368/URT
AM transmitter. Frequency range is 1.5-20MHz.
Contains ceramic variable inductors and fixed
capacitors for tuning elements, as well as RF
ammeter. Price: $149.00 ea.

AA,
i v i
NIDA ELECTRONIC TRAINER
For those of you with limited funds this system
providesyou with the most essential instruments
in one system. It incorporates the following:
-10MHz oscilloscope
-Autoranging DVM
-Function generator
-3 variable dc power supplys
-1 variable ac power source
-Precision decade resistance
-Speaker and 2 analog meters
This unit comes complete with a number of
electronic experiments assembled on easy to use
plug-in cards. Price: $495.00

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". 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 rairly
permits. Fortunately, we were recently able to aquire 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 is current and action swift you too will be a member of a growing club!!!

SELECTED EXCELLENT COND......$849.00
VERY GOOD CONDITION.................$695.00

These instruments are fully checked out and calibrated. They are supplied with an original front panel
cover and complete service manual. Original TEK Probes are $75.00 each with each purchase.

SYNTHESIZED SIGNAL !
GENERATOR o A
This Generator operates from .1Mhz-990Mhz. i W -
Modulationis AM or FM with int 400Hz/1 KHz BIRD TERMILINE

modulation. This unit contains a high perfor-
mance ovenized oscillator OPT 001, HPIB
interface and OPT 002 rear panel output. High-
performance and economy make this a great
investment. The units are "NEW" never used

COAXIAL DUMMY LOAD
Recomended maximum input power is 500
watts input impedence is 50 Ohms.

Type "N" inputconnector for easy connection to

still factory sealed. most RF sources.
Price: $6775.00 Fully Checked. Price: $349.00 resistance checked.
m — = —

......... $3470.00 = PRC-25 TRANSCEIVER(TACTICAL).....cco..$ 250.00 \
-HP 8443A 110MHz TRACKING GENERATORS$ 900.00 - COLLINS 651S8-1 RECEIVER........ccec0een. ... $1450.00
-HP 8160A OPT-20 PROG PULSE GEN........c...... $5500.00 - R392 RECEIVER.5-30MHz $ 165.00
-HP4260A LCRBRIDGE $ 385.00 - T195 100w COMPANION XMTR TO 392.......... $ 85.00
-HP 3551A TRANSMISSION TEST SET...cco0ervenee $1275.00 - SUNAIR GSB-920 RECEIVER (like new)
-EXACTS566 SWEEP/FUNCTION GEN.....c.cceee. $ 345.00 * TRANSWORLD TW-100 PORTABLE TRANSCEIVER
“BOONTON 82AD AM/FM MOD-METER $1275.00 * SYTHESIZED, AUTO TUNE, 100WATTS..cc00c.e $2795.00
-GEN-RAD 1662 RES-LIM BRIDGE........ .. 325.00 * GRT-22UHF POWER AMPLIFER.......cccccoesse0nes $ 200.00
-TEKTRONIX 1502 TDR w CHART-REC.......... $3795.00 = COLLINS 516F2 POWER SUPPLY..cccceesrsensens $ 95.‘(_)2)

— — |
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449%

48 PIN
ZIF

Connects to standard
PC parallel printer port

(EMP-20)

gt x 5% x 1 EMP-20

4539 Orange Grove Ave.
Sacramento, CA 95841
(Monday-Friday, 8 am-5 pm PST)

~ Device Programmers

* Easy to use software,
on-line help, full
sceen editor

« Fast Programming

27C010A, 23 seconds
280020, 34 seconds
270040, 95 seconds

» Made in USA

1 Year Warranty

« Technical Support by phone

» 30 day Money Back Guarantee

* FREE software upgrades available via BBS

e 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))

 Micros 8741A, 42A, 42AH, 48, 49, 48H, 49H, 55, 87C51, 87C51FX, 87C751,752

 GAL, PLD from NS, Lattice, AMD-16V8, 20V8, 22V10 (EMP-20 only)

FOR MORE INFORMATION CALL

NEEDHAM’S ELECTRONICS, INC.
COD. (gt

31 3995

PB-10 Internal Card for PC

2 ft. Cable

(916) 924-8037
BBS (916) 972-8042
FAX (916) 972-9960

—
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TEST EQUIPMENT SPECIALS

TEKTRONIX MAINFRAMES

7904, S00MHz M/F with, 7A24, 7A26 D/T vert.,, 7892A T/8 Manuai.............. $1395
7704, 200MHz M/F with, two 7426 D/T vert., 7880 and 7885 /B Manual.....$950
7623, 100MHz Storage with 7A18x2 D/T vert. amp, 7853 T/B Manual............ $995
PORTABLE PACKAGE DEALS

$495
.$725
..$725
.$995

TEK 335, 35MHz, MINI, AC/DC, Dual Trace, Del. Sweep, probe &Manual
TEK 475, 200MHz, Dual Trace, Delayed Sweep, Probe & Manual...
TEK 475A, 250MHz, Dual Trace, Delayed Sweep, Probe & Manua
TEK 485, 350MHz, Dual Trace, Delayed Sweep, Probe & Manual.

HI-TECH LAB & PROCESS EQUIPMENT

WYKO LADITE-256, Laser wavefront measurement-system. A fumkey system
for determining the wavefront quallty and intensity distribution of laser sources.
Operates from the visible to the infrared. The LADITE system provides full
geometric and diffraction analysis. Complete system, LIKE NEW CONDITION.
Replacement cost >$75K. LEASE/RENTAL available. ..........covcvcisuurnsresnisnsnes $20K
LASER TRIMMING STATION, QUANTRAD 1010X Pulsed xenon laser. Perfect
for frimming resistor networks. SPECS: 60 u| per pulse, TEMoo, 200W peak,
300nS pulse width, 4 to 6 PPS, 526 fo 539nm. Air cooled, 115VAC powered.
‘Includes video and direct view microscope, F.O. illuminator and manual XY
table. EXCELLENT CONDITION, low hours. Two available........... s $1500eq.
He Ne LASER HEADS with 110VAC commercial power module. Lowest price
anywherel Precision cylindrical aluminum housing with Alden HV connectors.
3-4mW, anly ........... $75, 4-5mW only........... $85, 5-6mW system only........... $95
Top af the line 6+mW system only $125 Perfect for home light show.

LOOKING FOR
TEST EQUIPMENT
NIGHT VISION or ELECTRONICS?

LASER AIMER, POINTER or MICRO MODULE !

for CAMERAS, FIREARMS and INDUSTRIAL ALIGNMENT

We have the best possible value in a LASER AIMER/SIGHT. The BEAMSHOT uses our
standard 5mw laser module for 100 Meter range. Enclosed in a water resistant
anodized aluminum cylinder 19mm Dlam. X 72mm. Package includes precision X-
Y, windage/elevation adjusiments and removable touch activated remote switch.
Weighs 20z. including 20 hour batteryl Experimenters love our 3VDC powered
MICRO-MODULE. Only 11x22mm. AR coated glass collimator and pwr. supply in
a machined brass package. For the business person, our PEN/POINT is the only
laser pointer that writes! idenfical laser as used in our BEAMSHOT and MODULE
at a super price. OUR PRODUCTS HAVE THREE TO FIVE TIMES THE OUTPUT POWER
OF THE *TOY" POINTERS SOLD IN STORES and are industrial quality. Why get less than
you need? PEN/POINT or MICRO MODULE...... $65 BEAMSHOT AIMER......$119

ATTRACTIVE OFFER ALMOST OVER ?

You may have seen *powerful® Rare Earth Magnets elsewhere for $15eq. ‘They are

kids stuff,* compared to ours. These * bod boys" can pull 50ibs! Yes fiftyl Each

module comprises two magnets bonded fo a steel base. Overall size 2.5°x1.1'x.67*

The actual magnets, are only .82Lx.78Wx.32H. Almost impossible to separate.

WARNING: CAN CAUSE PERSONAL INJURY, HANDLE WITH CARE.
TWO MODULES.......... $8.95 or 10 MODULES.......... $39.95

INTENSIFIED MONOCULAR, GENUINE U.S. MADE, Palm sized.
Precision optical system fof superior low light viewing. Self contained with intemal
rechargeable battery. Extremely rugged and light weight. Two models avatlable;

50mm for 1X operation or 135mm for 4X magnification, with transit case........ $895

COVERT IR SOURCE 1 million ¢p, 12VDC IR SPOTLIGHT........... $150

RESOURCES UN-LTD.
THE QUALITY YOU DESERVE AT PRICES YOU CAN AFFORD

60 DAY REPAIR OR REPLACEMENT GUARANTEE. FRIENDLY TECHNICAL SUPPORT. LARGE INVENTORY
VISA, MC, AMEX, DISCOVER or COD. PHONE: 603-668-2499 FAX: 644-7825
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% Sun Equipment Corporation
616 Hawick Rd., Raleigh, NC 27615
FAX:(919)870-5720

(800)870-1955/ (919)881-2141

TDDESTAR Lodestar Electronics Corp since 1979

Visa, Master, Amer. card accepted. School purchase order accepted, net 30
3% di

t for prepaid order.

days. Bids p

Quantity/OEM discount available. Prices are F.O.B. our warehouse.

[COMPUTERMICROPROCESSOR TRAINER
Let our low-cost BGC-8088 Microprocessor trainer lead you to the advanced
80386, 80486, ...etc.. Our training systems will help you learn BASIC, C, nnd

/

ASSEMBLY languages progr:mmlng and micropr:
hardware design and troub}

- ClC-100 only $549.00

. Features: Operate on IBM PCXT/AT or
compatible, controlled by ASSEMBLY, C, or
BASIC programming Janguages, 800-pin
solderless breadboard for circuit design and
* test, [/O drivers for controlling relay, step
- motor, LED, speaker ...,

Application control modules available,
including step motor, matrix key-pad and
traflic light. A/D, D/A, F/V, V/F converters.

P 'y

experiment manual.

BGC-8088 only $699.00
Features: Assembly language coding,
assembler, disassembler, single step and
multi-breakpoint program debugger. dnspluy
and rewrite regi , download/up
programs from/to external systenu(IBM PC
or compatible), L/O drivers, 56-key large size
keyboard, LCD display, RS-232, UART,
printer interface, two expansion slots, +/-5V,
+/-12V switching power supply, user's guide
and expenmenl guide, Practical control

ilable, such as stepping motor,
munx display,.. etc., and .. more.

Be our partnerlll Seeking regional distributors & dealers. We do OEM..
Visit us at EDS '94, booth 3522, 4/26 - 4/28, Las Vegat Hilton Hotel

/Sl)l’l’lei

. PS-303 $159.00
0-30VDC. 0-3A
0.02%+2mV line regulation
0.02%+3mV load regulation

g;" circuit & overload protection.

PS-305 $239.95
0-30VDC, 0-SA.
8110 $329.95
0-60VDC, 0-3A.
8112 $449.95
0-60VDC. 0-5A.
8109 $749.95, dua! output, 0-60VDC, 0-5A, independ
tracking operation. Low ripple.

8202(8203) $499.95(5549.95), riple output,
0-30VDC, 0-3A(5A). fixed SVDC/3A, indepedent
tracking o//pcr?tlnn constant voltage and current.
CRIDMIE METER,

iR DM-4061A $89.95
1.5-250MHz, 6 bands;

6 plug-in coils, 2 transistor,
and ! diode.

MODULA TION: approx. 2KHz Sinewave

CRYSTAL OSCILLATOR: 1-15MHz

POWER SUPPLY: 9VDC

Mﬁ!ﬁmwﬁﬂbﬁ

f‘/ B 2'

S

35 ":"’
i

B e T

| 420-490KHZ(AM),
iy 10-11. 4MHz(FM).
Lk Fuxgn ¥ ACCURACY: +-0.1%
MARKER: (AMMSSKHz,+/-SKHz, +/-10KHz,
1(FM)10 7M}{z. +-7. SKHz. +/-l50KHl

7
g g WF-3103 $699.95
i @8 FREQ. RANGE:
1 3KHz+/- 10% JIS/CCIR

3.15KHz+/-10% DIN.
MEASURE RANGE:
0.03/.1/.3/3% full scale.
ACCURACY: +/-5%.
WF-3105A $799.95, Digital,

FUNCTION: LIN'WOW/Flutter/WTD.

FREQ CNTR: 10Hz-9.99MHz

UNDICATION: CCIR/DIN/JIS.

M”ﬁﬁ)&%ﬁ%
SG-4110A $1999.95 il
FREQ: 100KHz-110MHz
DISPLAY: 6-digit LED
rRESOLUTION

100HZ (100-34.99MHz); 1KHz (35MHz-1 IOMHZ)
JACCURACY: <+/-(5X10-ES +/-1 count)
OQUTPUT RANGE: -19dBy, -99dBjp, 1dB step
IMPEDENCE: 500hm VSWR 1.2

B s
L PO P w‘_‘

ImVrms noise & ripple; Short |

H

R SIGNAL GENEBATOR

SG-4160B $119.00

a—y
100KHz-150MHz up to
3 . 450MHz on 3rd harmonics,
§ . i 6ranges, AM modulation.
5 ) :"“‘;' - RF OUTPUT: 100mVnmsto
i ¥ 3SMHz

MODULATION: INT. 1Khz, EXT. 50Hz-20KHz.
AUDIO OUTPUT: 1KHz, 1 Vims.

SG-4162AD $229.95, with Freq. Counter 10Hz-
150MHz for mtemal & exlemal source.

B
AG-2601A $119.00
e W‘“‘ # 10Hz-IMHz, Sranges

W E OUTPUT LEVEL:
S i & 0-8Vrms sinewav
ﬁv - , 10Vp-p square
B- = »v i 148 ¥ OUTPUT IMPEDENCE
6000hm
DISTORTION: <0.05% S00Hz-SOKHz
<0.5% S0KHz-S00KHz

AG-2603AD $229.95, with Freq. Counter 10Hz-
150MHz for intenal & external source.
e
m@m msmm
FG-2100A $169.95

0.2Hz-2MHz in 7 ranges;
. Sinc, Square, Trianle, Pulse &

OUTPUT: SmVp-p-20Vp-p.
1% distortion.
VCF: 0-10V control freq. to 1000:1.
FG-2102AD $229.95, gencrates signals same as
FG-2100, 4-digit counter display, TTL & CMOS
outputs, 30ppm+/-1 count accuracy.
FG-20208B $169.00
0.5Hz-500KHz, Sine, Square, Triagle.
FG-2103 $329.95, Digital sweep generator,
0.5Hz-5MHz in 7 ranges.
OPERATING MODE: sweep, AM, gated burst, VCG.
FREQ. COUNTE R: Intemnal. SHz-5MHz
s Extcmnl SHZ-10MHz

310 $89. 95

. RFPOWER:
0-4W/20W/200W

SWR MEASUREMENT: 1.0 -©Q 4W minmum
ACCURACY: 5%-10%

INSERTION LOSS: 0.3dB

INPUT/OUTPUT IMPED.: 500hm;S0-239 plugs.
320 $89.95, 130-520MHz

330 $129.95, 1.8-520MHz

SWR-3P $26.95

1.7-150MHz, RF Power: 0.5.10W, 0.SW-100W.
SWR-2P $22.95, 1.7-30MHz, RF Power: 0.5-10W.
PM-330 $149.95 1.8.500MHz 0-SW/20W/120W

SSEBEO MODULA
AG-2011A $549.00
RF SECTION:
CARRIER: 98MHzZ+/-2MHz
OUTPUT: 10mV, ImV & .1mV
COMPOSITE SIGNALS:
PILOT: 19KHz+/-2KHz, 0.8Vrms
INT. MODULATION: s
400KHz, 1KHz+/-1%, T P e
1Vrms, distortion: <.5% ] ; R
L-R SEPARATION: >50dB. g = =%
EXT. MODULATION: bt T
FREQ.: 50Hz-15KHz
L-R SEPARATION: >45dB 100Hz - 3KHz

>35dB S0Hz - 1SKHz.

ATSO DISTORTION,

DM-3104A $799.95

MEASUREMENT: :

RANGE: 0.01%-30% § : 3

0.1/0.3/1/3/10/30% full scale. Lt .

FREQ.: 400Hz+/-10% ’

1000Hz+/-10%(HPF).

INPUT: 3mV-100V, ratio measuring 20dB.

AUTO. SWITCHING RANGES:

Fundamental Freq. = (fo)+/-10%,;

Fundamental Rejection:  >-80dB at (fo)+/-5%
>.70dB at (fo)+/-10%

HARMONIC ACCURACY: +/- 5dB, 1.8(fo)-20KHz

W/QUE}’,QX SOUNTER
— FC-5250C $119.95
| FREQUENCY RANGE:
i @m 10Hz-220MHz:
- (HF)10Hz-20MHz,

‘”m“ e (VHF)1 0MHz-200MHz
GATE TIME: 0.1 & 1sec.
INPUT SENSITIVITY: 35mV 10Hz-200MHz
INPUT IMPED. : (HF) IMOhm, (VHF) 500hm.
MAXIMUM INPUT: 10Vp-p.
FC-5260A $139.95 _
10Hz-600MHz. .
FC-5270A $149.95
10Hz-1300MHz.
FC-5600B $329.00
10Hz-600MHz

E¥

FreaRi W o

e

e

i

%MMWW%

SE-6100 $134.95
TRACER:

Gain Max. 60dB
ATTENUATION:

i 0/20/40/60dB

INPUT IMPED - 100KOhm

OUTPUT IMPED.. 6000hm; SPEAKER: 8 Ohm.
INJECTOR: Freq. 1KHz Squarewave; Output
Level: Continuously variable 0-4.5Vp-p.

COLOB PATTERN GEN,

CPG-1366A $159.95, VHF NTSC.
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Unbeatable Discount Prices

1 YEAR WARRANTY
15 DAY MONEY BACK GUARANTEE

POWER SUPPLY ) FREQ.-C’iUNTERW““T‘;’—
mer | MT-100
| Ry 2595,

SWEEP FUNCTION GENERATOR

B f—-_fo

MULTI-METER

Function Generator

$399 00“

Four Instruments in One Instrument

» Sine, Square, Triangle, Pulse,
Skewed Sine, Ramp, TTL
*0.02 Hz ~ 2MHz

Frequency Counter

» 8 Digit LED

* 1 Hz ~ 100MHz

e+ (1 Hz + 1dgt. + Time
Base Error)

[3]Power Supply

(4] Digital Multimeter

» 3-1/2 Digit LCD
* Triple output: #1. 0~50V, 0.5A MAX
#2, 15V, 1A #3.5V, 2A

* 3-1/2 Digit LCD
*DCV, ACV, Q, DCA, ACA
*+(0.5% + 2 dgts)

BEST BUY! O'SCOPES

2 s Pantsl Labor Wamanty $§’9“’95f8'0

25 MHz Dual

25 MHz Dual

w/(z;r\pg\ggtgest

$379.00
40 MHz
Dual/Delay

$499.00

05-3304/3324, 25 MHz

¢ DC to 25 MHz. Dual Channe!

* 6" Rectangular CRT with
Internal Graticule 10x8cm
(Phillips P31)

* Uncalibration LED.

* High Sensitivity 1 mV/div to
20V/div X-Y modes, Z Axis
(intensity modulation)

¢ Rise time 14n Sec. or less.

« Full TV Trigger for TV-V & TV-H

* Acceleration Potential 2kV

¢ Uncalibration LED.

(intensity modulation)

08-3315, 40 MHz Sweep Delay

= DC to 40 MHz. Dual Channel

* Delayed Sweep 100nS to 1 Sec.

* 6" Rectangular CRT with Internal
Graticule 10x8cm (Phillips P31)

* High Sensitivity 1 mV/div to
20V/div X-Y modes, Z Axis

* Rise time 8.5nS or less.
* Full TV Trigger for TV-V & TV-H
* Acceleration Potential 12kV

GoldStar Oscilloscopes

08-7020A. 20MHz Dual
g 2525. $395.00
085-902RB. 20MHz
Dual/Read Qut

5. $595.00
085-9040D. 40MHz Delay
g 2695. $575.00

0S-504RD. 40MHz
Dual/Read Out

g £995. $695.00
085-8100. 100MHz 8 Trace
Rg. 21395 $1,145.00
Other Models Call fou Phice

FG-150
Ry $395. $229.00

2MHz Sweep / Function Generator
w/Built-in Frequency Counter

* 4 Digit LED Display

0.2 Hz ~ 2.0 MHz

*» Sine, Square, Triangle, Pulse,
Skewed Sine, Ramp, TTL

* Linear or Logarithmic Sweep

» Variable DC Offset Control

» 10 MHz Frequency Counter

(sl
1.0 GHz Counter FC-200
g, 8395, $1 99.00

High Resolution Frequency Counter

¢ 10Hz~-1.0GHz

* 8 Digit LED Display

* Auto & Manual Range

* Measured Value Hold

* 4 Selectable Gate Times

* Below 20mV Input Sensitivity

e 1mQ & 50Q Input Impedance
* 10:1 Input Switchable Attenuator

RF Signal Generator, $6-310
100KHz - 150MH:z

* 100KHz ~ 150MHz, 6 Ranges.
e Accuracy : + 5%
* RF Output: 100 m Vims
(Up to 35MHz Unloaded)
= Modulation

* Audio Output: 1KHz Min 2 Vimns

int. 1KHz (AM) 30%
Ext. 50Hz ~ 20KHz

Audio Generator, AG-350
10Hz ~ 1Mz

* 10Hz ~ 1MHz, 5 Ranges,
» Accuracy : 5% + 2
« Output Inpedance : 60082
* Sine Wave Output
« Range : 10Hz ~ 1TMHz
» Output Voltage : 8 Virns
* Square Wave Output
* Range : 1T0HZ ~ 100KHz
* QOutput Vottage : 15Vp-p

DC Power Supply, PS-500

* 0 ~ 30VDC Continuously Variable

* Regutation : £ 0.01% + 3mV

* Ripple Voltage : p-p S 2m Vrms; £ 1mV
* 0.1A ~ 3A Constant Current

* Regulation : £ 0.2% + 3mA

« Ripple Current : £ 3m Arms
» Short Circuit Overload Protection

0-30VDC, 0-3A

« 0 ~ 16VDC Continuously Variable

* Regulation : £ 0.01% + 3mV

« Ripple Voltage : p-p < 2m Vrms; £ 1mV
* 0.1A ~ 10A Constant Current

* Regulation : £ 0.2% + 3mA
« Ripple Current : < 3m Ams

. * Short.Circuit Overload Protection
s 18 w/Indicating Lamp

DG Power Supply, PS-540
0-16VDC, 0-10A

Electronics Now, May 1994
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w/Indicating Lamp
Oscilloscope Probes Auto Bargraph w/Holster DM3000 . Multimeter
Switch Selectable DM3200 Reg. S69. Multi-Function w/Holster
X1/X10 . $99. « 3-1/2 Digit DM3050 Only
/ $Q§9 OO $44'00 *1.5" Big LCD * Frequency
. » Heavy Duty, 20A ¢ Continuity
HP-9060, 60MHz I DM3050 - Capacitance Beeper
$1 5 00 * Auto & M_anual i « TR-WFE
Rg. £29. : * 3-1/2 Digit b Rg 299, 0
¢ 32 Seq. Bargraph i . M
HP-9150, 150MHz £ Dode Test | $54.00 Coaffsics |[Eisiosionlie
» Continuity Beeper ! N .
Rg. 49. $2200 « Data Hold ' DM3100 a\;?': Range Optlona[slgo(t))g
» Auto Power Off &9 299, « Protective g & 75 »0.
HP-9250, 250MHz * Low Battery Mark . e . gontunu:ty
4y 8%. $29.00 :Sgiasrt:range Mark $54 00 . it stana eeper

[S)\Y (@

13700 Alton Pkwy., Ste. 154-282
Irvine, CA 92718

Your Besl Sounce for

OW&%&&&ZM)?

800-532-3221

(714)586-2310 Fax (714) 586-3399
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ARE YOU BEING ™

EVEN AS YOU READ THIS, countless individuals and firms are
being enormously damaged by having their private conversations
overheard, monitored, and\or recorded.

Almost without exception and AFTER the fact, the victims make
a statement something along the lines ot "But, | never th ght it

OUR FINEST ™| EEEER
Cetnter-surveilance Peviece

THE| ULTIMATE IN "BUG" DETECTION EQUIPMENT
- "DEBUGS" ROOMS AND TELEPHONES!

If you require GUARANTEED PROTECTION against electronic
telephone monitoring devices and also require COMPLETE
CONFIDENTIAL PRIVACY in certain rooms and areas, we highly
recommend the COUNTER-SURVEILLANCE DETECTOR CSD-18.

EXTREME SENSITIVITY!

This is our finest plece of detection equipment! The CSD-18
quickly locetes electronic eavesdropping devices in telephones,
homes, offices, vehicles, boats, or concealad on the body. It
will actually pick up many eavesdropping transmitters at
ranges exceeding 25 feetl Extreme sensitivity is obtained via
ultra-efficent smplification circuitry following the RF datection
steges. Excellent quelity Dynsmic Headphones exclude all
externsal sounds to further enhance detector output.

The presence of any "bug" ls immedietely indicated vis a
pronounced meter deflection. The CSD-18 quickly "homes-in"

CONDUCT A PROFESSIONAL
SEARCH... ANYTIME...ANYWHERE!

Every newspaper and magazine art]cle end every redio and TV of eavesdropping transmitters and immediately. pinpoints their F%LVLNRAA'ng
story dlscusgmu some new episoda involving "Bugging” location. The closer you get to the "bug”, the furthar the HEADPHONES
devices, continues to incrasse the ever growing demand for

needla moves to the right. It's as simple as that.
electronic Counter-Surveillance "sweeps® and equipment, The '
. very limited supply of competantly trsined and equipped
Counter-Surveillance specialists has created a situation where "sweep” rates
exceading $ 250 par hour are now considered reasoneble and sppropriate.

This ie an qxciting, immensely interesting and profitable field thet YOu cen enter
with & minimum investment. Two hours actusl prectice with the CSD-18 will
have you "reading™ and "cleering” telephones and rooms with professionel ease
and competence. The average fee for "debugging”™ a single telephone is over
$200.00. It requires about 45 minutes to complete the job and once It gets
around that YOU can provide thls service, you'l quickly have more clients than
you can handle. Even if you choose to provide "sweeps” for only a smell
number of friends and sssociatas, your initial investment will quickly be returned
many times over.

analysis into en easy to follow, step by step, test procedure.
No technical knowledge is required or necessery. A visual
indication (via a flashing LED) immaediately reveals tha presence

"FLASHING" LED WARNS YOU INSTANTLY!
And, for maximum telephone security, the CSD-18
autometically anslyzes e sophisticated series of electronic

®

= ~ of the various types of telephone "taps” and the fleshing
sequence identifies the actual type of eavesdropping device.
MAXIMUM SECURITY — EASY OPERATION!

measurements along the telephone line and converts the
Latest Computer-Age IC chcuitry designed exciusively for maximum

security and ease of operation, assures the utmost privacy protection
possib todag against virtually all types of room "bugs" and telephone
“aps”. The CSD-18 detects even the very latest ultra-sophisticated devices

| FREE BONUS!
FASCINATING HI-TECH

specifically designed to defeat detection via polarity negating circuitry.
Also Includes multi-line ootion for testing business telephones.

THE ONE "BUG" TO FEAR MOST!

INFORMATION PACKAGE
INCLUDED FREE!

LATEST EAVESDROPPING DEVELOPMENTS

A dezailed analysis of a variety of extremely
tascinéting hi-tech devices and procedures
used for ultra-sophisticated audio and vidéo
eavesdropping including infrared monitoring,
multi-data eavesdropping and interception,
miniature micro-wave devices, new methods
for fistening thru walls, etc.. with many
schematics  included. You'll iearn about
slectronic volce changers, corporate spying,
how data banks are accessed to research
anyons and Banything, eavesdropping by
neighbors; space age personnel and vehicle
tracking systems, how missing persons sre
found, how lie detectors are deceived, and a
fact-filled section on Eavesdropping Law.

BIG MONEY IN COUNTER-SURVEILLANCE
Comglete information dascribing the fantastic
opportunities that are now open to trained
Counter-Surveillance technicians and exactly
how a number of Individuals. and firms are
teaping 8 huge bonanza in the booming
“Debugging” businessl You’ll learn how the
ever increasing use of Electronic Listening
Devices by investigative agencies, government
agencies, unscrupulous business competltors,
Jealcus suitors, etc., has created a tremendous

8 A compv:hen;lve information package
JAM-PACKED FULL of some of the most
ting and fascinating reading imaginable.
Reads like a James Bond novel, with one
important exception...IT'S NDT FICTION!

While . most Individuals are now somewhat guarded in thelr
telephone converastions, they still rather naively feel secure in
the “privacy” of thair own home or office. However, the
most common type of tap presently used by eavesdroppers
picks up ALL SOUNDS AND CONVERSATION WITHIN A
ROOM.... WITH THE TELEPHONE STILL ON THE HOOK!

Due to this devastating capability, this "Infinity” tap {variously
referred to as Infinity Transmitter, Hookswitch Bypess, 3rd
Wire, Harmonlca Bug, etc.), has become the "bug of choice”.

In tlagrant violation of federal law prohibiting thair use and
saie, these davices in various forms are openly advertised in
many technical publications for as little as $75. Literally
thousands of these devices are now in the hands of
unsctuputous individuals all over the countryl

In response to this ever-growing threat, a uniquely engineerad
feature of the CSD-18 now eiso detects Infinity type devices
anywhere "down the iine”,

In other words, If enyone ... ANYWHERE ... is utilizing the
tetephone tip end/or ring wires to monitor your private room
conversations while your: telephone is on tha hook, you'll
immadistely ba mede aware of it via & flashing LEDI

100% POSITIVE INDICATION
The CSD-18 also flewlessly detacts "Series™ and "Parallel”
talophone transmitters and "Telephone Recording Devices™
And, a seperate feature silently indicates when extansion
phones are picked up ot being used. The CSD-18 completely
aliminates ail doubt end guesswork.

EXCLUSIVE "LISTEN-IN" FEATURE!
The CSD-18 will even allow you to "listen-in™ to exactly what
the eavesdropper is monitoring. And, without the
savesdroppar aver bacoming aware thet he has been detacted!
We are unaware of ANY other datection equipment having
this combined capebility AT ANY PRICE!

— MAXIMUM PROTECTION—

The CSD-18 provides maximum protection
against ALL major catagories of surveillance
equipment including:

ALL TYPES OF "CONCEALED TRANSMITTERS"

"BUMPER BEEPERS"

"INFINITY" DEVICES

"BODY" TRANSMITTERS

"TELEPHONE RECORDING DEVICES"

"SERIES" & "PARALLEL" PHONE TRANSMITTERS

e 295
Complete

Including batteries, entenna/probe, headphones, ail plugs
& adapters, extensive information packege and instructions.

HOW TO ORDER

Order NOW by Mail or Telephone. 10 DAY MONEY
BACK GUARANTEE if you're not 100% pleased and
completely satisfied. We pay shipping charges on
all prepaid & credit card orders. Add $15 for CUDs.

wss: Great Southern Security
513 Bankhead Highway (SF)

FOR Carrolton, Georgia 30117 !
FASTEST YA AL F CALL TOLL FREE
1 800 732-5000

g |y
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Free TekDIRECT Subscription

Call now and receive four free issues of our
TekDIRECT catalog. TekDIRECT gives you
access to super Tektronix products and other
great benefits such as 24 Hour Shipping and a
30-Day Satisfaction Guarantee on every product.

TekDIRECT 1-800-426-2200

Tektronix
/

CABLE CONVERTERS/DESCRAMBLERS

* * & *# SUPER BUYS * * % *

OAK T358B — 36 Ch Raw — Cable Pulls
100 units = $10 ea. 25 units = $15 ea. 10 units = $19 ea.

New RC-36P two-part converters — Cabletenna
100 units = $12 ea. 25 units = $17 ea. 10 units = $21 ea.

* FULLY REFURBISHED UNITS *

TOCOM — JERROLD — SCIENTIFIC ATLANTA — ZENITH
“'WE SERVICE MOST CABLE CONVERTERS"

rone (219) 935-4128

SORRY, NO INDIANA SALES

NATIONAL CABLE BROKXKERS

14101 LINCOLN HIGHWAY * PLYMOUTH, IN 46563

QUR POLICY: Allproducts 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.

e

|maqine I_iﬂle

ped pidinq
Hoocl wi”\ouf

a {OPQSL

PLEASE lae very ccreful
wi”\ mcfcl\es. Beccuse

wi”\ouf ”\e {oresfs, li{e is

unimcqincHe.

Onlq VOU COI‘\ Dv‘even' FO"ES' Fires.

L ST Foresl Serue 3nd yeur State Foreder.

“/CATALOG KNOCKS SOCKS OFF"

For our free Catalog, just send your
name and address to:

Consumer Information Center
Department KO
Pueblo, Colorado 81009

"New & Improved Version"
Universal Descrambler
Includes all the parts and an
etched & Drilled PC Board. Not
included is AC adaptor or
ENCIOSUTE....occvvveeevraerees $69.00

Tri-Mode Descrambler

Includes all the parts and an
etched & drilled PC board &
AC adaptor. Not included is
the enclosure............ $49.00

CABLE TV DESCRAMBLER KITS

Includes all the parts & an
etched & drilled PC board
& AC adaptor. Not included
is the enclosure.....$29.00

Call Toll Free 1-800-886-8699
Visa, MasterCard, Discover, AM & COD

M & G Electronics, Inc. 2 Aborn Street, Providence, Rl. 02903

It is not the intent of M & G Electronics, Inc. to assist any individual to defraud any pay TV
operator or to violate any state or federal laws regarding the use of the descrambler kits. You
must understand the kits being purchased for educational and or experimental use only.

SB-3 Descrambler

www.americanradiohistorv.com
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DO-IT-YOURSELF ELECTRONIC KITS

9 E. Slauson Ave., v T 1
Montebello, CA 90640 Yenta Especial ! o %512, °685 6868

ORDER 1-800-521-MARK / 1-800-423-FIVE

Mark V has more than 60 kits available including high-fidelity audio
products, laboratory equipment, power supplies, light controllers,
games and numerous projects! Audio amplifiers range from 6 to 300
watts. Kit skill levels are specified as A beginner, AA intermediate,
or advanced. Quality kits at unbeatable prices starting from $
7!! Shipping within 48 hours. Foreign orders from Mexico, South
America or European countries are welcome. In business since 1985.

Super fast acting relay protects
speakers against destructive DC
voltages. Can connect directly to
a power amplifier or can use a
separate power supply. Has a 3
second tum-on delay to avoid
tum-on thumps.

(11b) Kit:$17.75

AA 1t 1s short circuit proof and
has overload protection.
Output voltage is vanable
’ over a range of 0-50 volts.
£ * Current limit tnp 1s
=" adjustable up to max of 3A.
. May use Mark V #002
Kit: $15.85 transformer. 1b)
120-250W MOSFET POWER MONO AMPLIFIER AF-2 (6 Ibs.) aAaA
Power Output: 250W mto 4 ohms RMS(42VX2 6A transformer 1s
used). 120W mto 4 ochms RMS(33VX2 4A transformer is used).
Frequency Response: 3Hz-22,000Hz. THD: <0.03%. Signal to
Noise Ratio: 91dB. Sensitivity: 1V RMS at 47k. Load Impedance:
4 or 8 chms. Power Requirement: +46VDC 4A or +60VDC 6A.
May use Mark V model 012 Transformer. Suggested Capacitor
Kit: $89.80  Asmb.$ 114.80 10,000uf 100V Model 019. Suggested Metal Cabinet LG-1925.
300W HIGH POWER MONO AMPLIFIER  TA-3600 (51bs.) AAA
Power Output: 300W mto 8 ohms RMS. 540W music power
mto 8 ohms. Frequency Response: 10Hz-20KHz. THD: <
0:05%. Sensitivity: 1V RMS at 47K. Power Requirement: 60 to
75 VDC a 8A. May use Mark V Model 007 or 009
Kit 85.00 : o Transformer. Suggested Capacitor: 10,000uf80-100V Model
Asmb.$ 110.00 ; 019 Capacitor. Suggested Metal Cabinet LG-1925.
120W + 120W PRE & MAIN STEREO AMPLIFIER TA-800MK2 (4 Ibs.) AA
. - Power Output: 120W mto 4 ohms RMS. 72W mto 8 ohms RMS.
S L Frequency Response: 10 - 20 KHZ. THD: < 0.01%. Tone Control:
» Bass +12dB, Mid +8dB, Treble +8dB. Sensitivity: Phono Input,
3mV mto 47K. Line, 0.3V into 47K. Signal to Noise Ratio: 86dB.
Power Requirement: 40V DC @ 6A. May use Mark V Model 001
or 008 Transformer. Suggested Metal Cabmet Model .G-1924.

Kit: $63.92 Asmb.$ 73.95

80W + 80W PURE DC STEREO MAIN POWER AMPLIFIER TA-802 (4 Ibs.) AA
Power Output: 80W per channel into 8 ohms. THD: < 0.05%.
Frequency Response: DC to 200 KHZ, -0 dB, -3dB @ 1W.
N Power Requirement: 30V AC X 2 @ 6A. May use Mark V

% i Sasioa ﬁ- ®  Model 001 or 008 Transformer. Suggested Capacitor 8,200uf
Asmb.$59.72 GV ". ¥ 50V Model 017. Suggested Metal Cabinet LG-1924

30W + 30W PRE & MAIN STEREO AMPLIFIER TA-323A (11b.) A
Power Output: 30W mto 8 ohms RMS per channel. THD: < 0.1% from
%‘m 100 HZ to 10 KHZ. Sensitivity: Phano 3mV @ 47K. Tuner, Tape
b A;‘TF‘ e 130mV @47K. Signal to Noise ratio: 80dB. Power Requirement: 22 to
36V AC, 3A. May use Mark V Model 002 Transformer. Suggested
Kit: $29.50 Asmb.$38.50 Cabmet LG-1684.

TRANSFORMERS { 5-12'Ibs.)
**TOROIDAL TRANSFORMERS

#001 28V/30VX2 6A $28.00
#002 36VX2 3A 23.00
#003 40V X2 6A 30.00
#008** 28V/30V X2 6A 38.00

METAL CABINETS
ALUMINIUM FRONT PANEL

LG-1273 3X12X7" (41bs)$ 23.85
LG-1684 4X16X8" (7Ibs) 28.50
LG-1924 4X19X11'2"(10 1bs.) 34.50
LG-1925 5X19X11%2"(10 Ibs.) 38.00 #009** 48/53VX2 8A 66.00
{LG-1983 2'4X19X8" (7lbs.) 32.50 #012%* 33/40/42V X2 6A  45.00

Minimum order: $ 20.00. Ve accept Visa, MasterCard, Money Orders, and Checks(allow
2 weeks for clearance). Ve ship by UPS ground inside US (min $4.00) and ship by US
mail outside US. Please call our operator for orders over 2 Ibs. or foreign orders

CIRCLE 305 ON FREE INFORMATION CARD
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SCHOOL PROJECT CORNER

po orders welcomed from schools
Melody Generator A Kit $13.85

6W Mini-Amplifier 4 8.50
Dagital Voice Memo 4 28.00
36W Class A Power Amp. AA  28.50
Dynamic Noise Reduction A 26.00
Control Switch A 8.50
20 Bar/Dot Level Display 44 3845
Microphone Mixer A 19.79
1W Mini-Amplifier A 6.87
Digital Clock with Timer 4 25.00

Stereo Pre-Amp with Mic Amp.A 9.78
Walkman Booster Stereo Amp.A  28.50

SEE OUR CATALOG FOR MORE KITS !

FLUORESCENT LIGHT DRIVER

[ A (11b.)) This umt dnves 6-40

-+ watts fluorescent light

for portable and

m emergency use. Works
Kit:$ 11.97

battery.  Includes a

from a 7.2-16 VDC
"Hi-Efficiency
Switching Mode IC Drving Circuit"
suitable for use with different lig
SURROUND SOUND PROCESSOR
SM-333 AA (5Ibs) It has mputs for
’ s VCR, 1D, CD
, and can also be
used with tuners,
tape decks and
LP discs. Frequency Response: 20 Hz-
20KHz. THD:Front Channel 0.05% Rear
Chamnel <0.25%. Input signal voltage: 0.1«
3.5V. Output: Front Channel 0.1-3.5V Rear
Channel 6.6V. Delay Time: 5-50 ms. Input
Impedance: 47K Power Requirement: 100-
120VAC, 60Hz. Ready to plug when
assembled. . Asmb:$85.00

AC/DC STEREO PRE & MAIN AMP.
SM-720 AA (7 Ibs) 120WX2 Music Power
THD: <0.2%. Input

" Sensitivity: Tape
,,:—mOmv 47K, CD/Aux
= 300mV 47K, Phono
3mV 47K, Guitar/Mic

Kit:$ 75.00 3mV (600 obm - 47k
ohm). Tone Control: Treble+8dB, Bass+8dB.
Frequency Respanse: 20Hz-20KHz Signal to
Noise Ratio: 78dB. Power Requirement: AC
110/60Hz DC 12-16V. Ready to plug in
when assembled. Asmb:$ 89.00

60+60W STEREO POWER AMP.AA
SM-302 (111bs.)

Kit:$73.00

It provides 3 mput jack
pairs. One pair accept a

N o i
. . " phone. The two remam-
Kit:$ 73.00 ing pairs are for high
& low level mput sources. Power Qutput:
60W per channel into 4 ohms RMS. 20Hz-
20KHz THD:<0.1%. Input Sensitivity :Mic
/Guitar 10mV, Hi 380mV, Lo 640mV . Ready
toplug m when assembled.  Asmb.:$ 85.00

3% MULTI-FUNCTION LED DPM AA
SM-43 (11b) ac/mC Voltage

range:
1mV-1000V. Thermometer
range :0-100C. DC current
range: 1 microamp - 2 amp.
Capacitance range: 1pf to 2
10HZ-
20KHZ. Max mdication %1999. Power

Kiy:SMF
microfarads. Frequency Counter:

Supply: 5-6V DC, 200ma.  Asmb:$ 43.00
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CAIG Electronic Chemicals

for Manufacturing, Maintenance & Service!

DON'T JUST CLEAN CONNECTIONS;
DEOXIDIZE, SEAL & PROTECT THEM!

Even the finest equipment cannot guarantee noise-free/error-free operation. One “dirty”
connsction.anywhere in the signal path can cause unwanted noise or signal loss.

ProGold and DeoxIT increase the performance and reliability of electrical components and
equipment. They provide long-lasting protection, reducing the expense of repeated
cleaning with expensive 0zone-depleting solvents.

ProGold

Gold Conditioner & Protector

ProGold is specifically formulated to improve con-
ductivity and protect gold, base metals and other
precious metal surfaces. Use on gold connectors
and contacts for maximum performance and pro-
tection. A common probiem with gold piaied sur-
faces is that the base metals migrate to the surface |8
due to goid's soft and porous nature (dendrite
corrosion). Once exposed, base metals oxidize,
adding unwanted resistance that impedes electrical performance. Since goldplated surfaces are
thinly coated, they are susceptible to scratching & abrasion, further exposing the base metals.

ProGold is a one-step treatment that conditions gold connectors, contacts and other metal
surfaces, enhancing the conductivity characteristics to efficiently transmit electrical signals.
ProGold coats the entire contact surface and connection, providing superior protection from
abrasion (insertion resistance), arcing, RFI, wear-and atmospheric contamination.

DeoxiT & PreserviT-|

Deoxidizes, Seals & Protects
Electrical Connections

DeoxIT, a one-step treatment, is a fast-acting,
deoxidizing solution that cieans, preserves, lubri-
cates & improves conductivity on all metal sur-
faces. Use as a general treatment for connectors,
contacts & other metal surfaces.

PreserviT seals, lubricates and preserves metal
surtaces for protection from oxidation and contamination. For use on clean/new surfaces orthose
pre-cleaned with DeoxIT.

Both have excellent migration properties that coat the surtaces and protect them from future
oxidation & contamination. These new advanced.formulas contain improved deoxidizers,
preservatives, conductivity enhancers, anti-tarnishing compounds, arcing & RFl inhibitors and
provide extended temperature range.

NEW'! No Ozone-Depleting CFCs

OpticALL

Effectively cleans, polishes and eliminates
static electricity on optical viewing surfaces.
OpticALL is also recommended as a general
purpose antistatic cleaner on plastic, glass
and metal surfaces.

StaticALL

Neutralizes static build-up caused by friction
& low humidity conditions.

DustALL

Quickly & safely removes dust, lint & particles
from sensitive electronic equipment, comput-
ers, iab equip., optical grade surfaces & other
mechanisms & equipment.

FreezALL

Quickly and safely cools circuits to -54°C.
Locates intermittent components due to heat
failure and hairline cracks on PCBs.

MechanicALL

ah ¥ o Farmish—
ing Cleaner & Lubricant. Lubricates & Pro-
tects, Displaces Moisture, Stops Squeaks,
Migrates & Coats Entire Surface.

ElectricALL

Rejuvenating Solution For All Electrical Ap-
plications. Cleans, Preserves, Improves &
Protects Connections, Removes Corrosion &
Oxidation, Reduces Wear, Abrasion, Arcing
& RFI.

DegreasALL ,
For degreasing, cleaning & defluxing equip-
mentandparts. Removes oil, grease, dirtand
contaminants including rosin flux from PCBs,
components and metal parts. Biodegradable.

CAEON" 27

For sensitive equipment applications. For
removal of ail, grease & dirt from surfaces.
(Freon® TF ).

Degreaser and cleaning liquid removes or-
ganic contaminants including rosin flux from
PCBs, components and metal parts. (Freon®
™C

X-10S Instrument 0l

Contains silicone. Finest quality instrument
oil for use on rubber, plastics and metals.
Non-gumming, rust inhibiting, long lasting lu-
brication.

X-10 instrument Ol

Lubricates precision instruments, fine parts &
mechanisms. Use on all metals {gauges, gears.
clocks, instruments, etc.). Non-gumming, rust
inhibiting, long lasting lubrication.

CAIG Products ... used by those who demand the best!

Boeing Honeywell Recoton

Diebold, Inc. IBM Switchcraft

Dotby Laboratories John Fluke Mfg. Tektronix

E.l. Dupont Mclintosh Labs Texas Instruments
Federal Express Motorola Wayne-Oresser
General Electric Makamichi Xerox Corp.
Hewlett Packard RCA ... and many more

Since 1956

NGAIG

LABORATORIES, INC.

16744 West Bernardo Orive
San Diego, CA 92127-1904

Phone: (619) 451-1799
FAX: (619) 451-2799

CIRCLE 291 ON FREE INFORMATION CARD
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Train fast, easy, low-cost at home!

EARN BIG MONEY IN COMPUTER REPAIR

Here's your golden opportunity to
get into one of the fastest grow-
ing fields in America today! A
business that has already estab-
lished a proven track record of
success, and is growing by leaps
and bounds every day. Now you
can be your own boss, run your
own small business, call all the
shots, set your own hours, enjoy
a better life and financial security
for you and your family. Best of
all, you can start earning BIG
MONEY fast, up to $80 an hour
full time or part-time right in your
own home or workshop.

Learn the easy, unique

"Fundamentals Method".

It used to involve a long, costly
training program to become a Pro-
fessional Computer Maintenance,
Repair and Upgrade Technician.

But now Foley-Belsaw's unique

"Fundamentals Method" concen-
trates on the mechanics involved
in 90% of all computer repairs,
without wasting time learning
unnecessary electronics, or forc-
ing you to buy an expensive new
computer. You can learn at home
and start making big money in
just a few short weeks.

No special education or

previous experience
necessary.

If you enjoy working with your
hands and can read simple in-
structions, you'll find this unique
hands-on course is fully illus
trated and written in easy to un-
derstand language. Train in the
comfort of your own home at your
own pace in your spare time. Mail-
in open-book examinations and
review, including free telephone
Hotline Assistance, assure your
progress. Upon course completion
you receive a handsome, framed

diploma in "Personal Computer
Repair and Maintenance".

We offer a comparable course in
VCR repair.

100% money-back guarantee.

Send coupon today for
Free Fact Kit.

Take the first step toward your
own future success and financial
security by sending in the coupon
NOW. Get all the facts and study
them in the privacy of your own
home. No obligation. No salesman
will call. It's your future, do some-
thing about it, mail the coupon
today!

MAIL TODAY FOR FREE INFORMATION PACKAGE

Foley-Belsaw Company )
l 6301 Equitable Road b
| Kansas City, MO 64120-9957
} YES! Without obligation send me free information kit on professional techni-
i cian home training for the following. I understand no salesman will call.
D Compufer Service Technician [:] VCR Technician
] Dept. 6402B Dept. 5229B
| Name
l Address
: City State Zip

OR PHONE TOLL-FREE 1-800-487-2100

L-----------------------J
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Surveillance & Recording Devices

Micro Dot MVC-5P
Conversation Transmitter Kit Miniature Yide: Camera
MR Crvstal clocr reception Hidden in A Small Speaker|
1"I—1 onPviradio up to 1/4mie P =

- L1 snapkit tor easy assembly

|' "11-"" Tiny-"smotl os a dime*
$39.95 High quallty video camera

can be powered by 9v battery
and connected directly to VCRI
Goes completely unnoticed!™

12 Hour Telephone Recorder

$99.95 1o sreprg ViSA/MC (214) 255-7490
| Seyrnor-Radix Inc. Box 166055 - SG  Irang TX 75016

If you've ever been involved
with Easter Seals, you're hlstory

If you've ever been involved with Easter Seals,
you're part of the history we're missing. It’s all part & @
of our 75th Anniversary celebration. So giveusa [§
ring today. Tomorrow, you could be history. :

The Easter Seal Story Search 1-800-STORIES (voice or T0p)

Rt sl ess s T

Paperback Books

GREAT PAPERBACKS AT SPECIAL PRICES

(] COMPUTER HOBBYISTS
HANDBOOK—BP251—
$8.95

Subijects covered include
microprocessors and their
register sets; interfacing serial,
paralley, monitor, games and
MIDI ports; numbering systems,
operating systems and computer
graphics. While the book is
aimed at the computer hobbyist,
it should also prove useful to
anyone who intends to use a
computer to follow their

| A WiLSON

450 pages crammed full of all the
formulae you are likely to need.
Covers Electricity, Electrostatics,
Electromagnetism, Complex
Numbers, Amplifiers, Signal
Generation and Processing,
Communications, Statistics,

1A Rk e

interests.
[J FURTHER PRACTICAL
ﬁ?&'lféau ELECTRONICS
CALCULATIONS—
t [+
‘E:laelg‘:‘&?:ons and BP144—$9.00
Formulae

(] INTERNATIONAL RADIO
STATIONS GUIDE—
BP255—$9.95

Provides the casual listener,
amateur radio DXer and the
professional radio monitor with
an essential reference work
designed as a guide for the
complex radio bands.

Includes coverage on Listening to
Short Wave Radio, ITU Country
Codes, Worldwide Radio
Stations, European Long Wave
and Medium Wave Stations,
Broadcasts in English and more.

Reliability, Audio, Radio Systems,
Transmission Lines, Digital Logic,
Power Supplies. Then there’s an
appendix of Conversion Factors,
Mathematical Formulae and
more.

(] WIRELESS &
ELECTRICAL

CYCLOPEDIA—ETT1—$5.75

A slice of history. This early
electronics catalog was issued in
1918. It consists of 176 pages
that document the early history of
electricity, radio and electronics.
It was the “bible” of the electrical
experimenter of the period. Take
a look at history and see how far
we have come. And by the way,
don’t try to order any of the
merchandise shown, it's unlikely
that it will be available. And if it
is, the prices will be many times
higher.

ELECTRONIC TECHNOLOGY TODAY INC.

| USA AND CANADA
I PO Box 240, Massapequa Park, NY 11762-0240
1 $0.01t0 $5.00. .. ..
l $5.01 to $10.00. . . .
Name $10.01t0 20.00. . ..
I Address $20.01t0 30.00 . ...
. 30.011040.00 . ...
: City State Zip §4o.o1 :g e

EN594  $50.01and above .

SHIPPING CHARGES IN

SORRY No orders accepted
outside of USA & Canada

$2.50

$3.50 Subtotal ...............
$4.50 Sales Tax (NYS only). . .. ..
$5.50 Total Enclosed .. .
$6.50

.$8.00

Total price of merchandise .. ..
Shipping (see chart) ... ...

Number of books ordered D

All payments must be in U.S. funds

e A
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PC-BASED OSCILLOSCOPES OUTPERFORM
STAND-ALONES IN COST AND PERFORMANCE

CHASE SCIENTIFIC STANDARD FEATURES

INTRODUCES 2 NEW o
- Up to 40 Megasamples/second One-Shot Digitizing Rate
SCOPES FOR 1994 - 32K Words/Channel Standard
- 2 or 4 Channel Models Available

Staft Writ 7 7
B Bt Seentific Company has just - Plot to any Epson or HP LaserJet Compatible Printer

introduced iis new 4-Ghannel 60 MHz - Built-in Functions Include FFT, Dig. Filtering, Averaging,
an 7 PC-Based Digital Storage g
Scopes. These scopes compliment its Voltmeter EmUIatlo,n’ etc', = .
al;]gagyhexistingtlirg ofdz-%h?]nnetl scopes - Measures Pulse Width, Rise/Fall Time, Frequency, Harmonic
which have useful bandwidths of 20, i : By
80, and 160 MHz. Each ChaseScope™ Distortion, RMS, Peak, Min, Max, etc. .
Systlem i_sdcpmplg(tjely sele)lt-c%n}azined ona - Store and Retrieve Waveforms and Setups to Hard Disk
single midsize add-on board (2 require . ; ;
o e g e S0 e ikl Professional Scope Software works with VGA, EGA, CGA,
make the competition cry. Just plug in or Hercules compatible monitors.
the board(s), attach your scope probes,
load the free software and you're on
your way.

These- boards have completely

independent vertical channels, each with = -
their own 25 or 40 megasample/sec VERTICAL HORIZONTAL [ENITINTEN TRIGGER CURSORS STORE  PRINT SETUP

8-bit A/D converter, 32K static ram, and Measure Uoltmeter Probes Filters Fourier Macros Diag Other
10 vertical gain seftings (in 1,2,5 steps).
This giveg you %he( same hpig)h o ort | IR | THe LULJ= 0.00 Sep 26,19%2
performance whether you are using one CH2 = OFF | SCRNw - @ Nolt Triggered 86:12:36 PM
channel  or  muitiple  channels BOTH - OFF I
simultaneously. Also, in addition to 27
timebase settings (in 1,26? steps), there g:; - *?g
is a user programmable mode for =-L
sweeps as slow as 1 month/division. IR} i frnet M’"\" -
Post and Pre- triggering are »AUE - @
available  for  time  reconstructed «ENU - B
waveforms as well as one-shot due to J
the board’s unique ability to use random #PTS- 512
interleaved sampling. UECTOR- ON l
These PC  based scopes are 'y“
2

designed with the latest in Surface OURLAY -OFF
Mount Technology, providing better
performance, reliability, and features
than any other board its size on the Expand= 1x
market today. Chase Scientific also Scroll WFM Reconsftructign
offers an unprecedented 60 day money 1V 4ns/fpoint j 200ns diu

Baciagliarantse: ’ F1 = MenuHelp < To Change Header Row Press "INS" » ESC - EXIT

COMPARISON CHART OF PC-OSCILLOSCOPES

MODEL # CS100-40A CS60-40A (CS40-25A (CS20-25A CS100-40B CS60-40B

Price (probes not incl.) $1195 $995 $795 $585 $1895 $1595

Number of Channels 2 chan 2 chan 2 chan 2 chan 4 chan (NEW!) 4 chan (NEW!)
Bandwidth
Repetative (-3db) 100 MHz 60 MHz 40 MHz 20 MHz 100 MHz 60 MHz
Single-Shot (sample rate/4) 10 MHz 10 MHz 6.2 MHz 6.2 MHz 10 MHz 10 MHz
Maximum Digitizing Rate
(two channel simultaneous) 40 Ms/sec 40 Ms/sec 25 Ms/sec 25 Ms/sec 40 Ms/sec 40 Ms/sec
Time Base Range 5ns-2sec/div  5ns-2sec/div  5ns-2sec/div  5ns-2sec/div 5ns-2sec/div 5ns-2sec/div
Maximimum Time Resolution 1ns 1ns 4ns 4ns 1ns 1ns
Vertical Resolution 8-bit 8-bit 8-bit 8-bit 8-bit 8-bit
Vertical Sensitivity smV-5V/div.- SmV-5v/div 10mV-10v/div  10mV-10V/div 5mV-5V/div SmV-5V/div
Memory Depth 32K 32K 32K 32K 32K 32K

FOR FREE INFO & DEMO DISK CALL 1-800-866-7899, FAX 408-479-8572
OR WRITE TO CHASE SCIENTIFIC, 7960-B SOQUEL DRIVE, SUITE 191, APTOS, CA 95003

CIRCLE 140 ON FREE INFORMATION CARD
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The Pocket Programmer

The portable Eprom programmer that
uses the printer port of your PC instead
of an internal card. The software has 24
easy to use functions and programs
27/25/28/68764 & Cmos from 16K
(2K x 8)—2M (256K x 8) Eproms

(32 pin socket, UpGradeable to
8Meg). Adapters available for MCU's,
40-Pin Eproms, 5-Gang and Eprom

Emulator to 32K X 8. $129.95

INTRONICS, INC.
Add 33.00 for shipping.

Box 13723
Edwardsville, KS 66113 4du $3.75 for COD.
Visa/Master Charge

(913) 422-2094

Surface Mount Chip Component
Prototypmg Klts—

CCA1 Capacitor Kit contains 365p|eces Sea. ofevery
10% value from 1pf to .33uf. CR-1 Resistor Kit contains
1540 pieces; 10 ea. of every 5% value from 1001 to 10 megQ.
Sizes are 0805 and 1206. Each kit is ONLY $49.95 and
available for Inmediate 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 926654296
Local (714) 998-3021 - FAX (714) 974-3420

Entire USA 1-800-854-0547

COMMUNICATIONS SPECIALISTS, INC.

PROFESSIONAL SURVEILLANCE EQUIPMENT

Usep BY Law ENFORCEMENT AGENCIES |

VHF-FM CRYSTAL CONTROLLED THANSMITTHS
139.000 MHz — 149.450 MHz

All kits assembie In less than § minutes!

ﬁl' H

#AD-500 Tel ~ #AD-600 Mic  #AD-700 Mic #AD-400 Mic

Range: .5 Mile  Range: .SMile  Range: 1.5 Mile Range: 2.5 Mile

Power: 1IMW  Power: 1IMW  Power 7TOMW  Power: 400MW
15 128 150 1%

We aiso sell: Micro Miniature CCD Cameras, Bug Detectors, and more

A & D ELECTRONICS

£.0. Box 601, Monsey NY 10952
800-356-3480 « In NYS 914-356-7541 » FAX 914-356-7505

Call for FREE Catalog, Credit Cards Accepted

¥ Quality Microwave TV Antennask

WIRELESS CABLE - IFTS - MMDS - Amateur TV

Prototype it....... FAST!

;=3 With ProtoQuick 8051 or 28

LIFETIME

Ultra High Gain 50db{+) » Tuneable 1.9 to 2.7 Ghz.

« 55-Channel Dish System $199.95

» 36-Channe! Dish System $149.95

« 20-Channel Dish System $124.95

» Opfional Commercial Grid Antenna {not shown) Add $50.00

» Yagi Antennas, Componems Custom Tuning Available

o Call or write (SASE) for “FREE" Catalog

"* PHILLIPS-TECH ELECTRONICS

Dish SY"E'“ P.0. Box 8533 » Scottsdale, AZ 85252
(602) 947-7700 ($3.00 Credit 2!l phone orders)
WARRANTY  MasterCard o Visa » Amencan Express o COD's » Quantity Pricing

+ R5232 C seria port w/ DB25 conn

200 s 1 EPROM w! source code
eady o run - Sv. only

L M5.005 cross sssemover mckuna

type
trom the sena part

A0IICAIONS 07 BXpenMANtal NATOWAT
P WATHOUY PROGRAMMING

ProtoQuick 28 and 8051

c NG
Davlcot wnh ing
end room

can be your

$99.00 ...

i Software !m:m' s uz:“d
Ry (513) 561-2060

sure you're safe? FREE CATALOG tells you festl Includes

Fres Bonus detsils on amac c opponunm“ now open in
Counter-Surveill

RIGHT NOWI! Ara you

and EXTREMELY prohluble {up to ‘250 hr) full/pert-time
income. Call Now! .

ly Interesting
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Use The Free Information Card for fast response.

0SCILLOSCOPE BOARDS.
This new plug in board will
permit you to turn your per-
sonal computer into an os-
cilloscope. PC Instru-
ments’ 420 and 430 series
of oscilloscope boards for
personal computers are
said to provide the features
and performance levels of a
quality oscilloscope with
the software installed and
the necessary test probes
attached.

The boards occupy one
IBM PC/AT expansion slot
and provide 200-MHz
bandwidth, a 500-picose-
cond per division minimum
timebase setting, and 200-
gigasample per second
equivalent sampling rate,

168 The 420 boards are single

channel and the 430
boards are dual channel.
Both boards provide
seven voltage ranges, AC/
DC coupling, DC offset,
and a probe compensation
signal. The boards permit
27 timebase settings from
500 picoseconds per divi-
sion to 200 milliseconds
per division, and an auto-
matic trigger-level al-
gorithm that will quickly

CIRCLE 332 ON FREE
INFORMATION CARD

establish a valid trigger
level.

The included BenchCom
software provides the user
with the ability to see and
print waveforms, translate
the waveform data file to an
ASCIl list or spreadsheet
format, and control the os-
cilloscope card from DOS
and Windows.

Optional BenchTop
software provides a “point-
and-click™ graphics userin-
terface with the ability to
store and recall waveforms
and test setups and
change settings without
the need for the user to
learn the commands.

The prices including
BenchCom software range
from $1495 for the single-

www americanradiohistorv com

channel PCI-421 with 100-
MHz bandwidth to $2695
for the dual-channel
PCIl-434 with 200-MHz
bandwidth. Optional
BenchTop software is
priced at $495.

PC Instruments, Inc.

9261 Ravenna Road,
Building B11

Twinsburg, OH 44086-249
Phone: 216-963-0800

LED Transluminators: Multi-
Chip Edge, Post and Back-
Lighting llluminator Mod-
ules (No. 87-2). Lumex
Opto/Components Inc., 292
East Hellen Road, Palan-
tine, IL 60067; Phone:
708-359-2790; Fax:
800-944-2790; free.

This four-page brochure
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BRAND NEW
1YEAR
WARRANTY
DESCRAMBLER MODELS

Add On Descrambler for all JERROLD $ 5425
Systems (Except Base Band) Guaranteed to 89 6-10
Work Anywhere Coast to Coast (Model JD-3)  ¢119 1.5

Add On Descrambler For All PIONEER 4475

Systems. Guarantered to Work Anywhere $89 ”

Coast to Coast. (Mode} PD-3) $119 15

Add On Descrarbler For All SCIENTIFIC ATLANTA . .

Systems (Except 8570, 8590, 8600). $

Guaranteed to Work Anywhere 8910 SCIENTIFIC
@t to Coast. (Model SAD-3) 119 15 Y, ATLANTA 8580

Features

» Wireless Remote Control
» Favorite Channel Recall
» Parental Lockout

BRAND NEW
' 1YEAR

" WARRANTY $289'*

ADD ON DESCRAMBLERS

ZENITH $MH 6-10 15 6-10
FS\?trurle:s Remote Control ’ 5 fas) il
: iree . TVT OR TBI 55.00 47.00

550mHz (99 Channel) capacity $289!5 SA-3 50.00 49.00

¢ Volume Control

* Parental Lock-Out KN12-3 59.00 49.00
* Programmable Favorite MLD1200-3 49.00 39.00

Channel Memory CONVERTERS
1-5 6-10

PANASONIC 1453G 79.00 69.00
JERROLD DQN7-3 75.00 65.00 pes
STARGATE 2001 75.00 65.00 &5
Call for other models

FREE COLOR CATALOG!
1-800-950-9145

www.americanradiohistorv.com
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Use The Free Information Card for fast response.

Electronics Now, May 1994

led transluminators

CIRCLE 333 ON FREE
INFORMATION CARD

from Lumex provides tech-
nical information on its new
line of illumination products
that it calls trans-
luminators. They are sub-
strates with multiple green,
amber and red LED dies for
back and edge lighting.

Lumex says that the LED
displays can backlight lig-
uid-crystal displays, illumi-
nate overlay graphics and
edge-light instruments,
and enhance color graph-
ics. Viewers can see dis-
plays or graphics in low
ambient light with the aid of
the multiple LED chips on a
board.

A product selection
guide describes the com-
plete line of 18 edge-lit
transluminators and 12
“chips-on-board"" trans-
luminators. Specifications
data includes device area,
color choices, voltage re-
quirements, intensity (can-
delas —mcd or cd/m?),
and number of LED chips
per device. The brochure
includes outline drawings,
limits of safe operation, in-
formation on reflectors,
light sources, and sub-
strates, as well as options
in reflective coating, adhe-
sives, overlays, and device

170 encapsulants.

Test and Measurement Solu-
tions for Wireless Commu-
nications. Hewlett-Packard
Company, 3000 Hanover
STreet, Palo Alto, CA 94304;
PHone: 800-452-4844; free.
This 18-page, full-color
brochure from Hewlett-
Packard Company is in-
tended to help communica-
tions managers and engi-
neers select appropriate
HP test equipment prod-
ucts for research and de-
velopment, manufacturing,
and field testing of many
kinds of wireless telecom-
munications equipment.

CIRCLE 334 ON FREE
INFORMATION CARD

The more than 30 prod-
ucts covered include spec-
trum analyzers, channel
simulators, network ana-
lyzers, mobile test soft-
ware, signal generators,
cell-site test sets, and au-
dio analyzers. A two-page
table lists the communica-
tions systems that can be
tested, and the kinds of
measurements that can be
made with each of the in-
struments described.

Quartz-Crystal Design Guide
and Catalog, Jan Crystals,
Design Engineering Depart-
ment, 2341 Crystal Drive, P.

CIRCLE 336 ON FREE
INFORMATION CARD

0. Box 60018, Fort Myers,
FL 33906-6017; Phone: 800-
JAN-XTAL; Fax:
813-936-3750; free.

This 12-page catalog de-
scribes Jan Crystal's fre-
quency-control crystals.
The catalog includes de-
scriptions of low-frequen-
cy, custom, and micro-
processor crystals, as well
as hybrid clock oscillators.
Specifications and circuit
drawings are given for each
product. In addition, the
catalog contains charts,
graphs, formulas, and tech-
nical information, including
a tutorial discussion of
crystal frequency control.

LED Product Design Guide
84-1. Lumex Opto/Compo-
nents Inc., 292 East Hellen
Road, Palatine, IL 60067;
Phone: 708-359-2790; Fax:
1-800-944-2790; free.

This 60-page guide con-
tains complete descrip-
tions, specifications, and

CIRCLE 335 ON FREE
INFORMATION CARD

www.americanradiohistorv.com

outline dimensions of more
than 2500 light-emitting di-
odes and assemblies made
from LEDs. More than 100
new items are described in-
cluding surface-mount LED
products, LED arrays, LED
light bars, and trans-
luminators.

Included are 13 pages of
technical tutorial covering
the theory of light-emitting
diodes and other solid-
state emitters and applica-
tions notes of value to the
circuit designer.

WHEN
You GIvE
BLOOD
You Give
ANOTHER
BIRTHDAY,
ANOTHER
DATE,
ANOTHER
DANCE,
ANOTHER
LAUCH,
ANOTHER
Hug,
ANOTHER
CHANCE.

+

American Red Cross
PLEASE GivE BLoop.
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Computer PARTS - SurPLus ELECTRONICS - SERVICE PARTS - ACCESSORIES
Scroot & UniversiTY P.0.s Accepteo! - Schoot Qry. Discounts AVAILABLE

CARRY CASES Printers & Accessories Bulk Disks CHirs & ROMs
A.35'x125'x 14", e $1495  Epson FX 100..................... $65.00  525'DSDD Disks (100 pcs) ... $12.00 Processors
Desigred for small laptop or notebook  Epson FX286.........coeee..... $75.00 35" DSDD Disks (50 pcs) cuemrmme S1450 802878 wuvverrreeeeennnrcesssmnssariens $19.00
mP““’- ;‘j:m e Sira &123'5 Df’“ Citizen GSX 130, 140, 140+ & 3.5" DSHD Disk (10 pcs).. 30,

anual p & Handl 200GX Manual Sheet Feeder. 5.25"Cleaning DisK cou...n.enemeres
B. 3"x16" X 13" oo $1495 AH29804-0 NEW........... $24.95 3.5” Cleaning DisK ...c.ccumemamenen: ! MC68882-16...._...1. ........... m ..... ::13300
Laptop Computer Case with shouider -~ Citizen GSX 130, 140, 140+ & Backuth Taned o) (E“h-*'if Wap Crip)-$13.
strap Chabsidle pocketisbig enoughto  200GX Printer Stand. el 4116, 4164 or short lead 41256 -12
hold a notebook computer! AH29806-0. NEW .......... $795  DC2000 Tape (Gigatek brand)$1200 ¢ 1% 50¢

" 3 : DC600 Tape (Gigatek brand)......$9.00 41024 (1 Meg x 1) or 44256 ...$3.00
1M s Tt G0 ALY JILCTI  Goo100(1 Gig Cigntrend 5 51900 25088 15 SIRIM $5.00 /.15.$4.95
Side keyboard *Whees & Jeash  Mini Tower Case Power Supply. e 256x9 SIP «12.... -$5.95
% hold Mac [Corns &Monitor Igs 145 Watts. Refurbished..... $30.00 Cables & Connectors 256x9 smr»:3 B0 $8.00

em. pockets inside. Rigi NEW cererreenerernreenserneesssernens $29.00  DB25 IDC (Flat ribbon t . batte
Bottom Sice handles. Well Corstructed! - XT Power Supply. 135W ..§25.00  p/p.. (Flat ribbon) connec 40 ; 1/2 AA size, 3.6V lithium.....$4.95

et nen o IBM XT 65Watt P/ S cooccoeee. $5.00 Dy I Flat ribbon) conmector AT Type "plug in" 3.6V or 6V $6.95
D‘, 16_ X16"X 7" e $14.95 300W. Tower or AT Type...$49.00 i EPROMs
Olivetti Carry case. Canbeused tocarry 4 T power Supply. 200W Y - 49¢
e Sy Refurb $29.00 MPM/RLL, IDE or FIoppy....$1.00 2716 0 2732.....cococcmrrmrens 75¢
e Serial Link Cable 2764 51.00
size too! Sturdy construction, heavy fab- \r\;e €an repair most types Tolink two computers for data %gg: gsng
ric, shoulder strap & handle. g: power ;upﬁi 1€S. transfer. Ends.Canbe DB9toDB9 57815 92,50

e L SO OF€:  or DBY to DB25..ccrcemn $995 271000 (32 Pin)..omroomrroorri $4.00
E 155"x125"x2.75" ............. $19.95 27010 if $6.00
Exterior pocket 13" x 9" x 1.5", Interior 22 Microcontrollers -
has positionable retainer and small Fyjitsu Cash Drawer. 874 $4.00
Paat}t’a;ls\eppanel f(;is dﬂsmp-t;‘fed Hooks up to any receipt printer g;gslz ............................................ zg:%
rﬁgh;igms,mx&h_andle, shoulderstrap. | W/parallel 1/O. RJ45 Has check _ ._

Onginally for Digital. “deposit” slot in front of drawer. FLOPPY DRIVES
F12'x15'X 275" oo $19.95 Used 360K 5.25" Drive......$14.95
Zippered Exterior pocket 12 x 12°x 1" $ 7 s i o o Used 1.2 Meg 5.25" HH ......$35.00
Sarry handles & Sh or Serap. IBM PS/2 720K Drive OEM for
M o IBM, Mitsubishi Part..........$59.00

Ask for our Apple ][ Related items, specials & surplus electronics.

Alltech Electronics Co.

Orders Only: %

800/995-7773

SPECIALS
Dexxa Hand Scanner 300dpi
$59.00
XT System Refurbished
Mono Monitor 360K Drive
$95.00
AT System ® Mono Monitor
8 Mhz « 1024K «1.2M Drive
$159.00

Monitors

9" Composite "Box" type cabinet.
Green screen. Good for security moni-
tor. Input for 75Q (standard) or High
imFedance ..................................... $35.00
Color Composite Monitor. Not suitable
for 80 column text but can be used for com-
puter games, Nintendo, as a video
monitor. Some have sound input also.
aﬂatigz - $69.00
sed /Refurbished Mono. DB9.........$35.00

¢ CA Residents plense add 7.75% Sales tux. * Minimum shipping & handling charges $5.00. (This covers most arders) * P
have s 9 day warranty ¢ ALL Retums must have an RMA #, call before shipping back to us. » No Returns without an invoice. Shipping & Handling charges are

Computer & Drive Cases

Desktop XT/AT Case & 150W P/S
Turbo §Jw1 tch & LED, 2 Exposed HH
drive ba?/s $29.00
External Floppy Drive Case. Holds two
HH drives or one FH drive. With Power

Supply $19.00
External MFM/RLL HH HD Case
Holds HH 5.25" Hard disk.............. $19.95

Open face SCSI Case & P/S. For
SyQuest or CD ROM. Two 50 Pin
entronics Connectors. ................. $45.00
External SCSI Case & P/S For 5.25” or
35" HH Drive. Two 50 Pin Connectors
& ID Selector $45.00
Full height SCSI Case & P/S. Holds 2
HH Drives or 1 FH $65.00
External CD ROM Drive Case
36 or 40 Pin CD ROM Drives. To install
a CD on your system externally....$45.00

All other Inquiries: & Tech Supgow
Fax (School PO's, Quotes, Info.):
We Buy Excess Computer Related Equipment.

y: Used /Refurbished

non-refundable » 20% Restacking charge, applies to prod h

in error & incomp

* School & Uni

others an AOC only. ¢ Prices and availubility subject to :ha’n;e at anytime without any nnh’iiﬁl’i; whatoever. * Some Products are refurbished product.

CIRCLE 282 ON FREE INFORMATION CARD
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ity Purchase Orders accepied,

602 Garrison St. Oceanside, CA 92054

9-6 PM Mon-Fet. - 9-5PM Sat.
619/721-71733
: 619/721-2823

Peripheral Cards &
Accessories ® Keyboards

AT Floppy, Serial & Par Controller............$9.95
AT IDE HD Controller ..........ccoccevemnecnnes. $9.95
Mono/Parallel Port $9.95
Universal Video Card. 8 Bit
CGA/EGA/VGA $39.00
Full Length CGA w/RCA out......cccucuuue $14.95
EGA Card....... $29.00
101 Keyboard (NEW)....cccceeeeree .$29.00
5Pin lg'bd to PS/2 adapter . ...$2.95
16 Bit Backplane board.........c.ccccececnvcrvennnes $10.00
Microsoft InPort Mouse Card (only)........ $19.00
Winning Wordperfect 5.1 in 5 hours! .......$9.95
AT 2 Meg Mem. Exp Card w/2 Meg .......$39.00
101 XT/AT Keyboard........oeceeeereesrsesnaens 19:00
Keyboard Wrist Pad $1.95
KESTOR SOLDER $4.95 EA.
Dia. Flux Core
Sb5 .025 282 66
Sn60 .031 282 66
Sn60 .020 282 66
60/40 .031 331 40
Sn63 .031 282 66

MON SOIUON08|T ‘P661 Bl
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ITS TIME ToO STOP,,.,

96,000 acres of
irreplaceable rain
forest are burned
every day.

The rain forest is
the world’s great
pharmaceutical
storehouse. It pro-
vides sources for a
quarter of today’s
drugs and medi-
cines and seventy
percent of the plants
found to have anti-
cancer properties.

This senseless
destruction must
stop. NOW!

The National Arbor
Day Foundation, the
world’s largest tree-
planting environ-

% pin Fovest
o50U8.

The National

) Arbor Day Foundation

mental organiza-
tion, has launched
Rain Forest Rescue.
By joining with the
Foundation you will
help establish natu-
ral rain forest barri-
ers to stop further
burning and sup-
port on-site conser-
vation plans to
protect threatened
forests.

every
second,
arainfor-
est the size
of a football field
goes up in smoke.
You'd better call
now.

Call Rain Forest Rescue.

1-800-255-5500

www.americanradiohistorv.com
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UNIVERSAL 1001
Fully assembled
and tested.

$169.95

$69.95

PRODUCT GUARANTEE
Limited Quantity Available

UNIVERSAL 2010
Complete Kit. Ready
For the Hobbyist.

CABLE TV
UNIVERSAL DESCRAMBLER

Combined Unit

Free Catalog CALL

1- 800—664-6999

COD

NO FLORIDA SALES!

Product for AUTHORIZED use

only. See our catalog for details.
THE HALCYON GROUP

|

Be the Judge

6805, 68HCO5 & 68HC11
Microcontroller
Development Tools

Our development tools provide the fastest, easiest
and most cost effective means of deve|op|ng
products based on the Motorola 6805, 68HC05 and
68HC11 microcontrollers. Durln? the past eight plus
years, hundreds of the worlds largest corporations,
major universities and most successful companies
have found this to be true. Now, if you are starting a
project based on one of these mlcrocontrollers

can judge for yourself. Call today for a free cata og.
We'll be happy to answer your questions and assist
you in any way we can.

Parfial Product Listing

6805 Primer indudes PC Based (ross Assembler and Simuldfor............. $269
6805/ 68HC05/68HC11 (ross Assemblers from $99
6805/68HC05 PC Based Simulator/Debuggers $99
68705 P3, P5, U3, U5, R3, RS Programmer $329
68HCT05/68HC805 Programmer from $395
68H(Z05K1 4 Site Gang Programwmer 9495
68HC0S Real-Time In-Gr it Emulators from $895
68HC11 Real-Time In-Grauit Emulators. 995
68HGx11A1/A8/D3/E2/E9 PC Based Programmer............ooceevcevercne $349
WTM Engineers Collaborative Inc.
TE RR #3, Box 8C, Barton, VT 05822, USA

\_TEL: 802-525-3458 FAX: 802-525-3451

CIRCLE 274 ON FREE INFORMATION CARD

24 VDC BATTERY CHARGER

Charger's output adjusts from 24 to 30 VDC; max-
charge current approx 8 amps. Uses SCR and volt
sensing circuits to vary puise duration that controls
average charge current. 120 VAC 60 Hzinput. Has
6 ft. line cord and 5 ft. output cable with two battery
clamps 2.5x8.8x5.8, 7 Ibs sh,

#BC-24V5, NEW. .. .. $45

TORROID TRANSFORMER ASSY

Assembly from above charger has 2.3°H x 4.4" dia
torroid transformer with dual 24 VCT 8 amp
windings, pulse charge PC board, and lower haif
of case. LESS cables and cover! Re-do to make
charger or as basis for power supply' 6 ibs sh.

el
Bt -ﬂ':‘:b._

#BC-24V-ASSY . y . s24 W
Uninterruptable power supply (UPS) produces 120 VAC 60
i Hz 500 watt output from 48 VDC input. internal 8 cell x6 VDC
4 - m  rechargeable gel-cel battery pack supplies power when nor-

| mal power input is interrupted. Inverter output is modified
| square-wave with zero crossing. No further data; batteries

- functional, but no warranty as to cell life. W/casters;
14.5x12.5x10.3, 100 bs sh.

#UPS-48-500, USED with output .., .o $149.50

INVERTER SECTION only from above #INV-48-500 . $99.50

12.6 VDC to 120 VAC 60 Hz 500 WATT INVERTER ,w/output terminal strip;
3.6x9.1x13.5, 17 Ibs sh. #RC-INV-12500, NEW ... $149.50

ENERGY STORAGE
CAPACITORS

Removed from equipment; both 10X4.5X3.5, 10 ibs sh.
88 MF 1200 VDC ....... $17.50 224 MF 1500 VDC ......... $27 .

% 650 AMP =
’ RECTIFIER
o~ " Motorola MR1265FL rectifier rated 300 PIV 650 amp; with
- hardware: 3.3x2.3x3.3, 3 Ibs sh. NEW ... $14.95
Prices F.0.B. Lima, 0.« VISA, MASTERCARD Accepted.
Allow for Shipping ¢ Write for latest Catalog

Address Dept. ES « Phone 419/227-6573 « Fax 419/227-1313

FAIR RADIO SALES

1016 E. EUREKA = Box 1105 = LIMA, OHIO = 45802

www.americanradiohistorv.com
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Intarnatidgnal Inc.

Grill Guides

Ball and socket type
grill guides for
attaching speaker grill
to cabinet. To use,
simply drill the

appropriate size holes
in cabinet and grill
frame. 12 pair per

package.
#EN-260-367 $180

L

PER PKG

Triplett Model 2202

#EN-390-140

Large, easy to read 3-1/2 digit LCD display. Tests voltage in
5 ranges to 750 VAC, resistance in 6 ranges to 20M plus
diode test with audible continuity, 6 current ranges to 10A.
Built-in battery test and HFE test for NPN and PNP
transistors. Test leads, instructions and carrying case
included. One year manufacturer warranty. Net weight: 1 Ib.

$47%

EACH

One Farad
Car Stereo Capacitor

Most car amplifiers’ power
supplies simply lack the
capability to produce large
amounts of instantaneous
power. By adding the 1
Farad Car Stereo Capacitor
to your system it will greatly
augment the power supply of
your amp and help it pro-
duce incredible bass punch
and dramatically improved
transient response. Includes

installation instructions. Specifica-
16VDC at 85
degrees C. Net weight: 2 Ibs. 1 year
guarantee. Dimensions: 8-1/2" (H) x

$79%

tions: 1,000,000 uf.

3" (dia.).
#EN-029-1000

Contact Clean Plus

Contact Clean Plus is a
CFC free industrial
grade solvent designed
to clean and lubricate
all types of switches,
electrical controls, and
tuners. The heavy duty
solvents quickly clean
dirt, grease, and
oxidation while leaving
a fine lubricating film.
Contact Clean Plus is
non-flammable, safe on
most plastics and can
be applied on operating
equipment. HCFC
bond. 16 oz. aerosol.

#EN-341-Q35  $10%

{1-11)

50
$9 (12-UP)

definition and deep, tight bass.

#EN-296-095

+Power handling: 70 watts RMS/100 watts max
+Voice coil diameter: 1-1/2 inches *Impedance: 8 ohms
¢Frequency response: 29-4000 *Magnet weight: 20 ozs.
*Fs: 29 Hz +SPL: 89 dB 1W/1m +Vas: 2,98 cu. ft. *Qrs:
.39 +Qes: .47 +Qums: 2.2 «Xmax: .17 inches *Net weight: 5 Ibs.

+Dimensions: A: 8-3/8", B: 7-1/4", C: 3-13/16", D: 3-7/8", E: 1 3/8".

$55% $5150

8" Fiberglass Cone Bass/Midrange

A premium quality driver. The woven fiberglass
cone, high loss rubber surround and 29 Hz
resonance, combine to offer excellent sonic

(1-3) (4-UP)

Home VCR Repair lllustrated

This illustrated guide
can show you how to

correct the most

common VCR

matfunctions without &
expensive tools or test
equipment. Written by
Richard C. Wilkins and

Cheryl A. Hubbard. 400

pages in paperback.
Copyright: 1991.

#EN-500-165

Polydax 1"
Soft Dome Tweeter

1" textile
diaphragm
features a
catenary

profile for
maximum stiffness.
Ferro fluid cooling ensures high
power handling capability with
smooth and transparent sound
reproduction.

*Power handling: 70 watts RMS/
100 watts max. *Voice coil diam-
eter:'1 inch wimpedance: 8 ohms
*Frequency response: 4000-
20,000 Hz wMagnet weight: 8-1/2
ozs. *Fs: 1200 Hz wSPL: 92 1W/
1m ¢Net weight: 1 ib. *Manufac-
turer model number: TWO25M1
+Dimensions: A: 3-7/8", B: 2-7/8",
C:1",D: 2-3/4", E: 3/4".
#EN-270-046 521>, | $19%°

(10-UP)

High Voitage Cap Kit

This 85 piece e
kitcontains a

selection of X

250, 350, . =
and 450 volt

electrolytic

capacitors. 5

pieces each of 1,22, 3.3,4.7, 6.8,
10, 22uf and 2 pieces each of 33, and
47uf, 250V radial caps. 5 pieces
eachof 1,2.2,3.3,4.7, 10uf and 2
pieces each of 22, 33uf, 350V radial
caps. 5 pieces each of 1, 2.2, 4.7uf
and 2 pieces of 10uf, 450V radial
caps. Net weight: 1 1b.

#EN-020-950 $49%

RS-232 A-B Switch

TL WL

EACH

Fully

shielded, .

steel en- = »
closed data WS

switch with —

gold plated female

connectors. All 25 pins switched
through. Can be used to switch mul-
tiple printers or computers. 1 year
guarantee. Net weight: 1-3/4 Ibs.

95
#EN-130-010 $10% ,  $9%_

This is our most popular in-wall.
installed in any 2 x 4 or larger wall.

$1 ggsEACN

Right Angle
1/4" Phone Piug
{(Mono)

40¢

#EN-099-020 65¢,

{50-up)

Parts Express

340 East First St.
Dayton, Ohio 45402
Local: 513-222-0173
"FAX: 513-222-4644

6-1/2* Two-Way inwaii System
Easily

Specifications: 6-1/2" poly woofer with-a 10 0z.
magnet, 1* field replaceable soft dome tweeter.
Integral 2-way crossover with pushbutton wire
terminal. 8 ohm impedance, frequency re-
sponse: 40-20,000 Hz. 40 watts RMS/80 watts
max power handiing capability. Serisitivity: 90 dB 1W/1m. Dimensions:
8-1/2" (W) x 12" (L) x 3 1/2" (D). Net weight: 9 Ibs. per pair.

hundreds of possible variations in
speaker design, with some subtle and
not-so-subtle differences. 1991
copyright, fourth edition. Author:
Vance Dickason. 154 pages

paperback.
#EN-500-035 $29%_,

90
#EN-300-036 s240% o s1190 o $109%°
The Loudspeaker Cabinet Carpet
Design Cookbook IV This high
This book describes the “science” of .q“tar:”y carpet
loudspeaker design, however is the .
applying it is an “art". Using the (C:(r:;iec”en?o?
information in this book will yield car, stage,

and ampilifier cabinets. Adhere with
spray adhesive or latex contact
cements. Sold by the linear yard. 54"
wide.

#EN-260-765 Dark Charcoal
#EN-260-767 Medium Grey
#EN-260-768 Jet Black

Per Linear Yard, 36" x 54"

$450 #EN-290-125 $41%

Fluorescent Work Light

- - ,,E_»&

o CINCSD

Extra bright 15 watt tube that oper-

ates on 120 VAC or 12 VDC. 15 foot
power cord with wall adaptor and ciga- |
rette lighter plug. Net weight: 2 Ibs. |

#EN-360-490 $16%
12 VDC Cooling Fans

Perfect for cooling car audio power
amps. Standard mounting
configuration for replacement.
Manufacturer may vary.

&

EACH

Price Price

Part # Description  (1-9) (10-UP)
‘EN-250-102 micro fan $8.50 $7.95
1" x 2-3/8" x 2-3/8"
EN-250-160 mini fan 9.90 8.90
1" x 3-5/8" x 3-5/8°
EN-259-120 standard fan 9.90 8.90

1-1/2" x 4-5/8" x 4-5/8°

Motorola Super
Horn Tweeter

Very popular
super horn
tweeter found in
many systems. ;
Piezo elements do b
not require crossover
networks and impedance
increases as the input decreases.
Excellent power handling
capability.

+Power handling: 50 watts RMS/
75 watts max. ¢Frequency
response: 4000-27000 Hz *SPL:
94 dB 1W1/1m +Net weight: 2
ozs. *Manufacturer model
number: KSN1005 +Dimensions:
A: 3-3/8" x 3-3/8", B: 3" C: 2-5/8",
D:1-3/4" E:1".
H#EN-270-010 4% $3°

9 (10-UP)

Fuji Alkaline AA

Premium quality super
alkaline batteries from
Fuji feature a 100
percent mercury free
formula. Long life
design retains up to 85
percent of its life after &
5 years in storage.

Sold in packages of four.

#EN-140-155 $2%

$205

(1-9) {10-UP)

12" Heavy Duty Poly Woofer
Special e
clear \
ribbed

polypro- 4
pylene .
cone with poly

foam surround.

*Power handling:

100 watts RMS/200 watts max.
+Voice coil diameter: 2 inches
*impedance: 6 ohms sFrequency
response: 23-1500 Hz wMagnet
weight: 40 ozs. *SPL: 96 dB 1W/1m
*Vas: 12.68 +Qrs: .16 *Xmax: .098
+QEes: .18 *Qms: 1.86 *Fs: 23 Hz
*Net Weight: 9 Ibs. *Manufacturer
model number: A30GU40-51D
+Dimensions: A: 12-1/8", B: 10-7/8",
C:5-1/2", D: 5-1/2", E: 1-3/4".
33990

1-3) (4-UP)

«30day money back guarantee «$20.00 minimum order «We accept Mastercard, Visa, Discover, and company C.O.D.
orders *24 hour shipping *Shipping charge = UPS chart rate + $1.50 ($4.00 minimum charge +Hours 8:30 am - 7:00
pm ET, Monday - Friday w9:00 am - 5:00 pm Saturday. Mail order customers, please call for shipping estimate on
orders exceeding 5 Ibs. +Foreign destination customers please send $6.00 U.S. funds for catalog postage.

CIRCLE 262 ON FREE INFORMATION.CARD
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14-3 Heavy Duty Cord

Super duty power -
cord, 14 ga., 3 con-
ductor. 4 ft. length.
Limited availability.

#EN-119-010 $2%

12 VAC CT, 300 mA
Transformer

12VAC (6-0-6)

secondary. 300 mA
current capability. 2-

1/2 ft. primary wires.
Dimensions: 2-1/2"(W)

X 1-3/8"(H) X 1-1/2" (D).
#EN-129-340 $1°*

$1 souuum

70
$1 {10-UP)

(1-8)

VCR Hardware
Assortment

Convenient assortment of clips,
washers, springs, and screws. 10
pieces each of 4 sizes of “E" clips,
10 pieces of 2 sizes of retaining
rings, 10 pieces of 14 sizes of
washers, 2 each of 8 sizes of
tension and compression springs
and 24 assorted screws. Total of
246 pieces.

95
#EN-430-315 $6%,, $5%

Speaker Sealing Caulk

Special rubbercom-

pound quickly

and easily

seals speakers

into cabinets. Elimi-

nates vibration and air

leaks. Soldin 1/4" x 36" strips.

#EN-269-300 75¢ 60¢

11-9)

Klein Unibit (reg)

Step-Drill Bit p—

For drillin
multiple size holes in metal, plastic
and wood up to 1/8" thick. Thirteen
steps in 1/32" increments ranging
from 1/8" to 1/2" holes. Diameter

(10-UP)

markings are laser etched on the
flute. 1/4" shaft.
#EN-362-100 $18%

Quality 30 watt iron

Pt ¢
e Y

Economical 30 watt iron with
replaceable tip. Blue plastic handle.

#EN-370-010 bl

$4
Soldering Stand M

Convenient soldering
iron stand with
cleaning sponge.
Display boxed.
$4%

#EN-370-020 $4%
Kester Pocket Pack

.
Perfect tool #::.‘w.-—

box solder

supply. The

wire feeds conveniently from the
handy dispenser tube. Pocket clip
attached. .031" diameter solder. .5
ounce (approximately 15 feet).

#EN-370-050 $1° 90¢.

{10-UP)

Parts Express

340 East First St.
Dayton, Ohio 45402
Local: 513-222-0173
FAX:.513-222-4644

Isotip Butane
Soldering iron

The ideal soidering
iron for field repairs
where no AC power
is present. Uses
standard butane (not
included) available
at most stores. Iron
also comes with a
torch attachment which easily
screws on in place of the soldering
tip. Limited one year warranty.

95
#EN-370-235 $24%

d

Center Off Toggle
DPDT center off

toggle switch. 6A, r
125VAC. (1/2"

mount.)

80
#EN-060-087  $1™ $1% ..

Monitor Power Jack
Standard
computer type
monitor jack.
Limited quantity.
#EN-090-446  78¢,,,,

Screw Type Holder

Standard AGC
type fuseholder.

its 5/8" mounting
hole. Black color.

#EN-070-610 65¢

(-9

65¢(5&)UF)

55¢(muw)
Puli-Out Radio Carry Case

Super qua’

(19)

nylon bag
storing pul
out radios.
Front

storage
pocket
which

will hoid
up to 5 CD cases.

Velcro closure.
tnside dimensions: 7-1/2" x2-1/2" x 8".

#EN-265-950 $10°  $9%
Matching Transformer
Adapts 75 ohm f
coax to 300 o /
ohm twin lead ﬁ-

(or vice-versa) ﬁ

at antenna or

television. 5-90 MHz UHF/VHF. 3
capacitor PC board type.
#EN-180-010 49¢,,,  35¢, .
Deluxe F-59 Connector
(Full attached ferrule)

#EN-090-355 22¢ 17¢

(1-49) (50-UP}

Deluxe “F” Male For

Full hed ferrul
(Full attached ferrule) o

=

(1-49) 24¢(5o-uw)
Technician’s Turntable

Turntable to speed repair of VCRs,
TVs and more. Allows technician to
easily turn unit for convenient repair.
Dimensions: 20"W x 15D x 1-1/8"H.
Black pebbled surface. Includes 4
arlllt)i-skid adhesive feet. Net weight:
9 |bs.

#EN-360-427

Surge Protected
Power Center

RG-6

#EN-090-358 29¢

$26%

(EACH)

7 outlet power center with noise and
surge protection. Surge protection on
all three lines (hot, neutral, ground).
response time: less than 8 nano
seconds. Noise protection on hot to
neutral. 15 amp circuit breaker.
Lighted power switch. UL listed.

¥EN-130-212 $12°  $10%
Universal Video Cable

6 ft. RG-59 cable with a push-on “F"
connector to a combination 75 and
300 ohm balun that is switchable
between 75 and 300 ohm.
$2%
(10-UP}

#EN-180-126 $2%

-9

3.5mm Mini
Headphone Extension

Add 6 feet to
our mini
eadphones.
Gives the user
added mobility
when listening to
personal cassette
players. Limited availability.

30
#EN-240-090 $1%,  $1%°

In-Line Coax Splice

Quickly splice coaxial
cables with this

unique and easy to

use splice connector,

55¢

50-UP}

Accepts up to RG6/U cable.

#EN-090-545 49¢, .

12V, 2.3Ah

Camcorder Battery o

Popular battery for = i

%se withCCanon, = /]
hinon, Curtis > -

Mathes, G.E., % e

Magnavox,

Minolta, Olympus,

Panasonic, J.C. Penny, Pentax,

Philco, Quasar, Sears, Sylvania,

Teknika and other miscellaneous

manufacturers. Dimensions: 7.17"

(L) x .94" (W) x 2.42" (H).

#EN-140-541 $39%_,

Parabond Spray Adhesive

Unique lace spray pattern

offers low “soak in” for a bet-

ter, soft, pliable bond. 20 oz.

can comes with an adjustable

horizontal or vertical spray fan

and adjustable output.

H#EN-340-088 ST =~ $6%

1209)

Pressfit Speaker Terminal

Spring loaded,
pushbutton speaker
terminal simply drili a
hole, apply ?Iue. and
press into place.

#EN-260-295 95¢, 78¢

3 Amp Power Supply

This is a fully -
regulated power ;
supply perfect for
testing car radios,
CBs, radar
detectors and
other standard
12VDC items.
Heavy duty steel housing with
indicator Jamp and binding posts.
Short circuit protection. Input 120
VAC, 60 Hz. 2 year warranty. Net
weight: 4 Ibs.

Specifications: outputvoltage 13.8 VDC,
output current (cont) 3 amps, output
current (surge) 4 amps, dimensions 4-
1/2"x3"x7", net weight 4 Ibs.

#EN-120-495 $24% = $23%°

{10-UP}

1

(4-UP}

Unfinished 6" x 9" Cabinets

You can paint or finish to your liking.
Flush mount design for rear deck baffle
applications. Dimensions: 11-5/8" x 8-
3/8" x 6-3/4" x 5" (tapered back). Sold

cu. ft. Net weight: 9 Ibs. per pair.
#EN-260-450

in pairs. Approximate cubic volume: .2

L L

remote turn on wire.

Triple Shielded Audio Cables

These high grade oxygen free copper cables
utilize triple shietding to ensure excellent noise
rejection and are terminated with high conductiv-
ity gold plated RCAs for maximum signal transfer.
Flexible jacket is sapphire blue and includes a

#EN-263-650 (3.3 ft.) $15%
#EN-263-655 (6.8 ft.) $17%,
#EN-263-670 (19.8 ft.) $20%

CALL TOLL FREE

1-800-338-0531

MON SOOI ‘PE6L ABIW

=Y
~
n
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SPY ON THE EARTH

See live on your PC
what sateliites in orbit see

Learn how you can benefit greatly from this
exciting new technology. Send $39 check or M.O.
($45 air, $50 overseas) for our fantastic 12 diskette
set of professional quality copyrighted programs
(IBM type) that does satellite tracking, data
acquisition, image processing, 3-D projections and
more. Diskette and information package inciudes
fully enabled programs (some with C language
source code), satellite views, hardware
schematics, catalog and discount certificate.

Reception guaranteed Worldwide

Absolutely legal
No satellite dish needed

For FREE information log on to our bulletin board
with your MODEM at (718) 740-3911 or call (718)
468-2720, to place an order. Buy with confidence.
We've been in business since 1956.

VANGUARD Electronic Labs
Dept. EN, 196-23 Jamaica Ave.
Hollis, NY 11423

Knight Patrol® II
Talking Security System
A high-end alarm at an affordable price!

® Stops burglars before they break-in by verbalty
warning them away.

® High quality femals voice with 220 word vocabulary.

® RS-232 port connects 1o any IBM PC compatible for
complete customizing and status (software included).

® 24 zones monitor sensors inside and outside plus an
auxitliary alarm and supervised fire zone.

® Automaticaliy switches intercom speakers to alarm.
® Two 12 Amp. relays for slrens and control functions.
® Complete alarm status from keypad, PC or verbally.

L) S eakers announce location
of prowlers.

® Alert/ Sleep monitoring modes. "h; a }51?
® Alpha-numeric LCD keypad. il

® Multiple user alarm codes. i
© Continuous power monitoring.
® Expandable and MORE!

Paladin Electronics

19425-B Soledad Cyn. Rd. /
Suite 333 RES -
Canyon Country, CA 9135t

(805) 251-8725

Dealer enquiries invited.

Create direct knear action with Musde Wires®-
they actually contract up to 5% when powered!
Use them in robots, planes, rafiroads — onywhere
you need small, strong ofl-electric mohon.

What are Muscle Wires? Q&A

: Muscle Wires are highly processed strands of a
L] nickel~titanium alloy called nitinol At room
temperature they are easily stretched by up to 5%
of their length. When conducting an electric cur-
rent they return to their original “unstretched”
shape with a force thousands of times their weight.

1| How strong are Muscle Wires?
| This varies with the wire’s size. A single wire can
1 lift from 35 to 930 grams (over 2 Ibs)! For more
1 strength, use several wires in parailel.

How fast can Muscle Wires activate?

They contract as fast as they are heated - as
1 quickly as 1/1000 of a second. To relax, the wire
|| must cool again. Rates of many cycles per second
are possible with active cooling.

Flexinol Muscle Wire Specifications
| Wire Diameter (um) 50 100 150

Resistance (€2/m) 510 150 50
Contract Force (grams) 35 150 330
Typical Current (md) 50 180 400

How much power do Musde Wires need?

Power varies with wire diameter, length, and
surrounding conditions. Once the wire has fully
shortened, power should be reduced to prevent
i}| overheating.

What are the advantages of Muscle Wires?
Small size, light weight, low power, very high

4 strength-to-weight ratio, precise control, AC or DC

activation, long life and direct linear action and
much more!

Get our new 128 age Musdle eres
Project Book with full plp ans for Boris and 14
other motorless motion projects, and our
Deluxe Sample Kit with one meter each of
50, 100 and 150 um dia. Muscle Wires —
everything you need fo get moving today!

ﬂ% 24-hour FAX Order Line - VISA MasterCard
ety 800-45)- 9333

Requesi our FREE Muscle Wires Technical Brochure

524 Son Anselmo Ave. #107-52 4
San Anselmo, CA 94960
Questions: 415-455-9330

Fax: 415-455-9333 % ’“’ $5.00 pgy
Internet: mondo@holonet.net CA orders odd 1o

International Orders Welcome! First Class P&H: $11.00

wwwW americanradiohistorv com

RAIN FOREST RESCUE:

S0 THAT A CURE For
CANCER MIGHT BE
Founp IN YOUR LIFETIME

Saving lives may hinge on saving
our planet’s rain forests. Scientists
have identified 3,000 plants as
having anti-cancer properties...
70% of them are found only in the
rain forest.

It may just be that the cure for
cancer, AIDS, or one of a host of
diseases can be found in a colorful,
fragile, little flower growing deep in
the heart of the rain forest. If we
don't act now, that flower may be lost
forever, and the cure never found.

Rain forests are burning at a
shocking rate...an area the size of
10 city blocks every minute. Right
now you can join The National
Arbor Day Foundation and support

| Rain Forest Rescue to help stop the
destruction. When you join, the

- Foundation will preserve threatened

rain forest in your name.

To contribute to Rain Forest Rescueg, call
1-800-222-5312

The National

Many of today’s wonder
drugs are derived from plants
found in the rain forests.
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DATA ACQUISITION WITH THE PC

6.0y USCILLOSCOPE LI Ciop pe_000 , .| CONWAY Engineering, Inc. distributes the
5 P ‘ L T A complete range of computer controlled measuring
i - N ; 1 2.0 psec | RN instruments of TiePie engineering. Connecting these
2.00 133 vpss: B3 | instruments to a PC (MS-DOS 3. 0 or higher) results in a
0.00 20.0 reec 2.6 pumber of comprehensive test & DBCI'FMC'OPG‘
-2.00 50.0 nsec {20.0 Instruments: M
0.1 nsec e
4,00 .0 rsee | 13.3 - M&Mw..
6.00 0.5 nsec 16.66 *fn‘gum ruat;rer !
g 1.0 nsec .2 sient recor
8.0 ; : : e 2.0 nsec 0.00 Ali measured data can be stored il
-10.0 : : — 5.0 nsec £6.66 on disk or be printed out. Because of the many trigger
00(psec) 270 10.D nsec - i . g
200 possibilities you can measure a variety of signals, while
| Freeze ] (one shor ] (ooe ) (cavser ] (oes $0.0 heen : the powerful software enables you to carry out a multi-
BTN (710E-HAG. | (rive-our ] (hvsrenests ] (suope] 01 sec [on g tude of measurements in a straightforward manner.
( | —) 0.2 SEC._l Application areas: service; medical research; automatic
ERLNT \comet__] (reep pisk ] (uhite pisk ] DEVICE TTIETTTNGS test systems; research and development; and education.

LOW COST: HANDYPROBE BEST PERFORMANCE: HANDYSCOPE

Connect the HANDYPROBE to the parallel printer port of
the PC and start the software. Measuring can be carried
out at once. The HANDYPROBE does not need external
power supply. Some technical specmcatlons

0.5 ... 400 volt software ;
select input range;
100,000 samples/sec.;
one input channel;

8 bits resolution
{overall accuracy 2%).
A complete software
program consisting of
a digital storage
oscilloscope,
spectrum analyzer,
voltmeter and a
transient recorder
is provided.
HANDYPROBE is

very suitable for Uss$ 169

servicing and educational purposes.

The HANDYSCOPE is connected to the parallel printer
port. This makes it possible to carry out measurements
with a laptop or notebook PC. Due to its high resolution
{12 bits), the HANDYSCOPE is a very accurate unit. The
measuring time is 100,000 samples/sec. Either of the
two channels can be set independently over a range of
0.5 ... 20 volt (with a 1:10 probe up to 200 volt). The
advanced software enables many measurements to be
carried out. Two probes (switchable 1:1-1:10) are
provided. The HANDYSCOPE is constructed as a small
table modet with two BNC

connectors.
The length
of the cable
linking the
PC and the
HANDYSCOPE
is 1.8 m,
which can be

extended  |FEGIEI
waom US$499

Special price
until
May 1, 1994

MULTIFUNCTIONAL: TP5008 VERY HIGH SPEED: TP208

The TP5008 is an interface -card
that provides an analog
output in addition to
two input channels. This
output in combination
with the two inputs may
be used for the setting
up of a complete control ___
loop. The output may ~
also be used as a
function generator.

The TP5008 has a
resolution of 8 bits

and a sampling rate

of 200,000 samples/sec {200 KHz). The input range
may be set to 0.5 ... 20 volt full scale deflection. The
output range covers 1.25 or 2.5 volt. The TP5008 is
fitted with BNC connectors and is delivered complete
with a user manual and software.

Separately available are 1:1-1:10 ﬁsgsoy

probes and 1:100 oscilloscope probes.

The TP208 is an interface card
with a measuring time of
2x20 Megasamples/sec

(8 bits). Phenomena shorter
than 1 millionth of a second
can still be measured well.
The completely digitized
triggering ensures

very stable triggering

with many trigger
possibilities.

The TP208 has an

input range of

5 mvolt/div .... 20 volit/

div {12 steps) and an auto calibration function.

Since both channels may be sampled simultaneously,
phase differences can be measured very accurately.
Even single phenomena can be measured since each
channel has a 32 KByte memory.

Comprehensive software is mwgg

provided.

{Prices exclude applicable taxes)
Interested? Then call 1-800-626-6929 (toll-free) for a FREE demo diskettel

CONWAY Engineering, Inc.

8393 Capwell Drive, Oakland, California USA 94621-2113. Tel.: (610) 568-4028. Fax: (510) 568-1397
CIRCLE 295 ON FREE INFORMATION CARD
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MICRO VIDEO
SYSTEMS

TV RV
CAM“S"X SET

Micro TV Cameras, Micro TV
Transmitters, Small Compact
Receivers & Downconverters.
Amateur TV, Industrial RF links
We have them.all2 1/4"x 13/8" B/W
video cameras, Color cameras,
Night Vision video systems. FCC
certified RF devices. All video
cameras are NTSC format @ 1v p-p.
R/C Models, Robotics, Security,
Model Rockets, Hazardious
Materals handeling, Product control.
Fuzzy Logic input device, Computer
Image Capture. Pool monitoring

MICRO VIDEO PRODUCTS
INFO. LINE: 714 646-8266
FAX LINE: 714 545-8041
ORDER LINE: Canada, USA, Mexico
800-473-0538
1334 SO. SHAWNEE DR.
SANTA ANA, CA. 92704

Roger's Systems Specialist

21021-504 Solsdad Canyon Road
Santa Cianta. Caiitornia 91351

Computer - Communications
Network « Audio = Video

Cables % Connectors % Accessories
Free Catalog With Any Order!

800-366-0579  805-288-2288
- Fax 805-288-2293 = @B

Cables & Connectors

Psrallel Printer Cable
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¢ Emulates ROMs (2716-27010) or RAMs
in 8- and 16- bit systems.

o Window/menu driven interface.

« Provides 8 hardware breakpoints
for 8-bit systems.

o $195 (2716 - 27256).0r $245 (2716 -
27010), 90 day warranty.

» Optional assembler, disassembler, and
ROM debugger add $100

Simulator/ Debugger V2.
¢ Simulates popular 8-bit CPUs.

o Assembiler, Disassemble, annd Win-
dowed Symbolic Simulator/Debugger.

¢ $100 each CPU (S/H $8).

80C552 Microcontroller
Development System

o 32K ROM and 64K RAM.

« RS232 serial protocol, 24 pin I/O.

« $120 each SBC, for complete develop-
ment system add $70.

80C31 Microcomputer
Development System

© 40x4 LCD Display.

« 8K ROM and 1K RAM.

« $55 each board, for complete develop-
ment system add $70.

J&M Microtek, inc.
83 Seaman Road, W Orange, NJ 07052
TEL: 201-325-1892 FAX: 201-736-4567

This low circuit loading SCOPe probe
produces a 60 dB Spectrum analyzer
display on your inexpensive scope
Ask for notes, sales & warranly info.
255 Sgectrum Probe 30 KHzto 2.5 MHz $279
107 Probe 1to 100 MHz $249 ($279 extra shielding)
SMITH DESIGN (215) 661-9107
207 E.Prospect Ave,N.Wales, PA 19454

EMC RFI

ELECTRONIC
SHOPPER
CLASSIFIED

MISCELLANEOUS
ELECTRONICS FOR SALE

CONCENTRATOR SOLAR cells. High efficiency,
70 to 125 sun's output. Current 20 to 40 MA at 555
MV to several amps per cell, when mounted on
heatsink and Fresnel lens. Data sheet included.
$1.25 and $2.50 each. SASE James Carter, PO
Box 23243, San Jose, CA 95193.

NEW! UNIVERSAL descrambler upgrade, im-
Brovement, modification, repair parts/instructions.

elivers better picture, performance. $15.00
Robert Snow, 22049 Lansdowne, Saint John,
Canada E2K4T7.

PLANS-KITS-SCHEMATICS

ALL-IN-ONE CATALOG. AM/FM/HAM/SPY,
transmitters/amplifiers, voice disguisers,
descramblers, audio/TV/science projects. Start
ggur own licensed/unlicensed radio station,

oks/plans/kits for import and export. 60 mouth-
gages for $1.00. PAN-COM

NAL, PO Box 130-F5, Paradise, CA

waterin
INTERNATI
95967.

FM STEREO TRANSMITTER kit broadcasts any
audio signal to FM stereo radios throughout your
home. Uses unique BA1404 IC. Complete kit: PC
board/components — $24.00. Visa/MC.
TENTRONIX, 3605 Broken Arrow, Coeur d'Alene,
ID 83814. (208) 664-2312.

SINGLE BOARD COMPUTERS: 8051, up to 64K
EPROM, 256K NVRAM, RS232, 8255, 36//0
lines 8 channel A/D free BASIC compiler,
assembler. $16.25 (bare board), $29.75 (kit).
ProBoard Circuits, (409) 762-3414, 302 Holiday
Drive, Unit 12, Galveston, TX 77550.

PROJECTS $2.00 gets fiyer, 100 piece grab bag.
Lynn Johnson Electronics, Box 51268, San Jose,
CA 95151-1268.

FREE HOBBY catalog. Lowest prices compo-
nents, parts, tools more! Gallimore Electronics,
Box 70150-J, San Diego, CA 92167.

COMPUTER HARDWARE

SIMM 1-MEG $30.00 voice changer plan, kit
$15.00. Free catalog. Lee, PO Box 271863, OKC,
OK 73137.

COMPUTER SOFTWARE

ELECTRONICS SOFTWARE. IBM. Large selec-
tion. Free catalog. Generic Software, PO Box 502,
Dayton, OH 45401-0502.

VCR REPAIRMAN Troubleshoot VCR problems
on your PC. Symptoms and repair procedures.
MSDOS $39.00 + $5.00 SH. CBG, 14962 Bear
Valley Rd., Suite G-132, Victorville, CA 92392.

CABLE TV

“BULLET” BUSTER. Protect your cable box
against the infamous cable "bullet”. The “Bullet”
Buster acts as an electronic shield. Installs in-line
in seconds. Don't wait until its too late! $19.95
+$3.00 S&H. Electroman, Box 24474, New
Orleans, LA 70184. (504) 482-3017.

CBTV DOCTOR Stop the Bullet and 1D signal in
cable lines. Send $17.50 and $2.50 S&H to R.R.
Enterprise, PO Box 3532, Easton, PA 18043.

CABLE UNSCRAMBLED. Everything you want-
ed to know about cable, but were afraid to ask.
$10.00. Electroman, Box 24474, New Orleans,
LA 70184. (504) 482-3017.

TELEPHONE

OLD TELEPHONES. How to repair and rebuild

them: 18 circuit diagrams and detailed text on

magneto and common battery instruments. $5.00

Eostpaid. Send check to: Cambridge Electronics
al

02

boratories, 20 Chester Street, Somerville, MA
144.

REPAIRS-SERVICES

PCB PROTOTYPING: Double sided, PLATED
boards IN ONE WEEK! $75.00 for plotting and
tooling + $1.25/sq. in. Routing and BOARD REP-
LICATION SERVICES also available. ProBoard
Circuits (409) 762-3414.

TEST EQUIPMENT

24 CHANNEL LOGIC ANALYZERS up to 256K
bytes on board storage, PC connection W/
RS232, fuil color VGA graphics user interface.
$99.00! ProBoard Circuits (409) 762-3414.

BUSINESS OPPORTUNITIES

EASY WORK! Excellent pay! Assemble products
athome. Call toll free 1 (800) 467-5566 ext. 11068.

EARN $339.00 per week assembling our prod-
ucts at home. Free details. Rush self addressed
stamped envelope to LCI, POB 42201, Indpls, IN
46242.

LEARN VCR repair. $60.00/hr first week. Easy
four hour video. Free facts. B. Smith, #111 Box
114, Okay, OK 74446,

www.americanradiohistorv.com
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Call(313) 566-7248 ¢ FAX .(313) 566-7258 24 hrs.
51756 Van Dyks 3. #330. Sheloy Township, M) 48316
WE SPECIALIZE IN QUANTITY PRICING 5, 10, 20 LOTS __
Mahe Youn Best Deal!

JERROLD - SA  PIONEER HAMLIN TOCOM  ZENITH

DRX-3-DIC 8590 BA6110 CR6600-3M 5507 VIP 1600
DPBB 8580 BA5135 CR6000-3M 5503 VIP

DPV-5,7 8570
8550
NEW PAN NEW P NEW PAN
PIONEER SA-8500 SERIES JERROLD
GREEN E LITE (BUT ALL BASE BAND) PINK PAN
BA 5000 THE PREMIER

BA 6000~ SERIES

PANASONIC TZ — PC 1453G2
By far the best basic converter on the
market today. 550 MHz (1 to 99)
parental control, sleep timer,
remote batteries, contrast and
remote control range.
Superior to all other converters

NO MICHIGAN SALES

We are now offering a 6-month warranty. In order for warranty to be in effect, this form must be signed and returned.
FOR VCR, SECOND, THIRD, ETC. HOOK-UPS.

[ Yes, I agree all units are to be used or resold in compliance with Federal and State laws.

Signature Date
e -
E Name PhoneNo.( ) i
| Address E
i City State Zip E
It is not the intent of B & $ Sales to defraud any pay television operator and we will not assist any company or individual in doing the same. .
e e e e e -

CIRCLE 217 ON FREE INFORMATION CARD

www.americanradiohistorv.com

MON SIL0NXT ‘FEEL BN


www.americanradiohistory.com

| TOCOM 5507 Bit

TRUE TAMPER-PROOF
! SECURITY SCREW REMOVAL BITS

QOO0O0BOO

The SUPER TORX Kit Includes:
T-10, T-15, T-20 & T-25
COMPLETE SET FoR »» $19.60

TOCOM 5503 Bit

] ZENITH PM/PZ-1 Bit
1 JERROLD Starcom Bit ...
PIONEER (Oval) Bit $23. 95
OAK Sigma (Oval) Bit . . .
*** Security Screws Avallable "'

TAMPER-BIT SUPPLY CO.
(310) 866-7125

“NOW BUYING”

$$ BEST PRICES AVAILABLE $$
SCIENTIFIC ATLANTA
8536 THRU 8600
ZENITH
1086 THRU 1612

TOCOM
5503A, VIP THRU 5507

PIONEER
5135 THRU 630Q

JERROLD
DPV5, DPBB212 THRU DPV7, DPBB7
Midwest’s Largest Cable Brokers

NATIONAL CABLE BROKERS
(219) 935-4128

SAT COM TEST BRDS

(AL
PIO TEST

50 - $2.35 Ea. 3 .
100 - $2.00 Ea. 100 - $1.50 Ea.
500 - $1.18 Ea. 500 - % .95 Ea.

Send Cert. Check or Money Order to:
JLK, P.O. Bux 2597, Alliance, Ohio 44601

| orcar 216-821-6478 |

{ 4 ¢ Prototyping
|

T
16 Bit Control

& Data Acqulsxtlon System

Easy to use,
Tons of Memory,
1/O & features:

34 digital ¥Os (7 IRQ)

+ LCD/Keypad port
+8ch 106 fast A/D

16.8MHz 68HC16
RS-23Q & RS-485
“RT clgck option

Affordable “C” compiler/ ibrary

Multi-tasking kemet
Up to 256K ea. SRAM, FLASH memory

INTEC INOVENTURES INC.
Ph: (604) 721-5150 FAX: 721-4191

TRONICS
REPAIR SHOP
ENITH JERROLD_ SA

DO YOU HAVE A BAD BOX?
SEND IT TO US, WE'LL REPAIR IT.

*BOHES AVAILABLE FOR SALE

sales  1-800-260-4777
repairs 1 -_6 12-788-4777

SORRY, NO MINNESOTA SALES

_
PRINTED
CIRCUIT BOARDS

| LEAD TIME PROBLEMS?

1 CALL THE PROFESSIONALS

i * Single Sided » Double Sided PTH

| © Soider Mask ¢ Component Screen

¢ High Production

AMERICAN OWNED N
AND OPERATED y

' Making PC Boards Since 1966
CALL OR FAX FOR PRICING |

K&K ELECTRONICS

170 E. Market St.
Alliance, Ohio 44601

216-821-6478 FAx 216-821-6380

* FREE LAMP ID SERVICE
* $25 MINIMUM ORDER
* WE PURCHASE EXCESS INVENTORY

USA: 800-8 LIGHTS e Local: 714-452-0900
FAX (24 Hours): 800-255-3141

1 Whatney, Irvine, CA 92718-2806
P.O. Box 50370, Irvine, CA 92619-0370

DEXiS CORPORATJON

(612)944.7670 FAX (812) 942-9712
9749 Hamliton Rd.
Eden Prairie, MN 55344

CATALOG |
FREE |

NEW & USED
PC EQUIPMENT
% MOPINOTS aiose i sroensniih fassors o o2 o o o1 EXT 310
* Poripher®l cerds. accessories ... EXT 311
* Hard Drives 40 MB 16 3.7 GB EXT 312
* Plotters . EXT 313
*Sysloms ... ... EXT 314
* Molharhontds and Mamory. ... EXT 315
* Casns with Powsr Supply EXT 319
* Multiple Monltorson 8 PC. .. ...
LASEAS AND EQUIPMENT
* Helium Naan. plstform, hand . .
LAB & TESY EQUIPMENT
* TEK Scopes
* HP Tes| Equipment o
sLabEqulpment. ... ... .. . ... . EXTIIS
MAC EQUIPMENT

* Hord Orlves S0MBIS3.7GB . ...
Momory

LEXT 370

.. EXT 240

.EXT 350

SPECIALS
* Monthly Spaciels

MANY OTHER ITEMS AVAILABLE
COMPLETE INDEX EXTENSION 300

RECEIVE INFORMAYION VIA FAX RETURN
A) Have your tax number ready
B) Dial 1-800-547.4636
C) Requost Exiension # from ahove

Death is forever.
Heart disease
doesn’t have to be.

THE AMERICAN HEART
ASSTIATION
MEMORIAL PRUGRAMe

e N\ % /= T
%, NG e“

] S
AmericanHeart Association §J)

This space provided as a public service.
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* Beeping and Buzzing

« Severe Interference

TBAMISH

NEW

SCHEMATIC and PCB C.A.D
OnLy

AWARD

Assembled and Tested Filters
as low as $16 each
in quantities of 10 or mare
Kit Filters
as low as $8 each
in quantities of 21 or more

(305)-752-9202 e

*CGA,EGA & VGA

CABLE TV
DESCRAMBLERS

NOBODY
BEATS OUR

PRICE!
SAVE MONEY-

DON'’T RENT

ol s R

QUANTITY DISCOUNTS!
24 HOUR SHIPPING

55 1.800 @
677-0321

Anyone implying theft of service
will be denied assistance.

NO FLORIDA SALES

When someone
inyour
gets cancer,
everyone,
inyour
needs help.

Nobody knows better than
we do how much help and
understanding is needed. That's
why our service and rehabilitation
programs emphasize the whole
family, not just the cancer patient

Among our regular services
we provide information and
guidance to patients and families,
transport patients to and from
treatment, supply home care items
and asstst patients in their return
to everyday life

Life is what concerns us

S0 you can sce we are cven
more than the research organi-
zation we are 50 well known to be.

No one faces cancer alone.

!‘mmm

Stock

compatible.

* Design large multi layer
‘boards.

* One leve]
and quick
layout.

| down menu
ys for fast

HIO
UTOMATION

¢ Dot matrix, laser, plotter,
Gerber & N.C. drill output 7840 ANGEL RIDGE ROAD
ATHENS OHIO 45701
* 6 Month Frec update (614) 592 1810
Frec Demo

Visa 8 MasterCard Accepted

Take

SAVINGS
N America A BO]VDS

A public service of this magazine

Is your Cable Company
Alienating You?

Say NO to unearthly
rental fees!

Owning your cable
equipment saves you
the high cost of
monthly equipment
rental charges, and
gives you control of
your TV.

£ ﬂ-,\ E A : ! »JERROLD
We have the Best in
CONVERTERS and DESCRAMBLERS!

Everquest ® Panasonic ® Jerrold ¢ Zenith ® Pioneer
Scientific Atlanta ® Oak ¢ Eagle ®* Hamlin ¢ Tocom

1 800 624-1 150
= T w=n
i

National Consumer
P.O. Box 241296 * Omaha, NE 68124

Cable Association
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EARTHQUAKING VALUES from Team America

N RN .
DRIVE SPECIAL

i ESDI, 150 MB, FH, 5 1/4" l

i MICROPOLIS 1355.$90.00
...

Cards:

* SCSI T 100 8bit/CD ROM w/SW $35

+ SCSI Adaptec 1540B HD/FD 16bit $110
* SCSI & VGA, 1MB 16bit HD/FD $125

* IDE I/O HD, & FD GAME, CABLES $20
+ IDE DT3767A 16bit HD only $5

* RLLACB 2070 Adaplec 8bit HD only $30
* BLL Seagate ST22R 16bit HD/FD $30

* BLL Adaptec 2372C 16 bit HD/FD $25

* RLL WD 1003-SR1 16 bit HD only $30

* MFM-EV310 8bit to 60MB $30

* MFM SMC 4003PC 8bit HD only $20

* MFM SMS OMTI 8240 16bit HD/FD $25
« MFM Everex EV349 16bit HD/FD $30

* ESDI LARK 16bit HD/FD $50

* ESD! Adaptec 2322D 16 bit HD/FD $60
* Cable Sets, HD, MFM, RLL, ESDI $3

* Cable Sets, FD & IDE, $4

¢ Sound Blaster, Speakers, Mic, 8bit $60

B - AT/XT 40 25/1P wicables $25

&

am
COMPUTER PERIPHERALS [JRRGCHEC

* Quantum 12258 SCSI 1.2 GIG $925

* Micropolis 1558 ESDI 338 MB $300

» Seagate ST3096A IDE 80MB 3.5" $149
* Seagate ST3120A IDE 120MB 3.5" $169
* Archive 5945C 60MB Tape w/cont $115
More Terrific Values:

* AT Multi I/O Holds 2.5 MB w/OMB $25
< AT 3.5MB Expansion Card w/OMB $20
* Motherboard 386DX-20 w/CPU $70

* Motherboard 386SX-25 w/CPU $60

* Motherboard 386DX-25 w/CPU $90

* VGA-Trident-16bit 256K $25 * Comrex Cr-128 intelligent Printer Buffer
¢ Everex EV 923 Modem 1200 baud $10  2-Pc's/2 Printers. P-P/S-S/P-P $35

* SVGA V24 BitBlaster S#/1MB VRAM $80 * Mini Tower Case w/200W P/S $25

* SVGA 16bit 512K w/drivers $40 ¢ Lap Top Nylon Case $15

* 3COM NW1000TP10-base Ethemet $35 * Mouse - 3 Button/Switchable $10

* 3C503 8bit bne $50, 3C505, 16 bit $75  * Mutti Media Kit / CD Drive / Sound Card
Drives: and much more $275.

* 360K 5.25" FDD bik/beige $15 * EXT. SCS| Drive Case, 3 1/2"

* Floppy Drives 1.2 & 1.44 $45 Apple/MAC w/p.s. $75

¢ External Floppy Drives $35

* Maxtor XT4380 ESDI.338MB $350
+ Conner CP 30084 IDE 80MB $150 warranty.Call, write or fax
« Maxtor LXT 535A IDE 535 MB $550 for a complete inventory !

Call: 818 787-1920 Fax: 818-787-9118
16104 Covello Street Van Nuys, CA 91406

All products come with a 90 day

Put an electronics lab in your computer

with CircuitMaker

. Make your own fully functional devices!

Need to The unique CircuitMaker macro feature enables you to create, save Never burn out

debug? and reuse your own customized IC’s and devices. With CircultMaker,  ap other device!
With the exclusive creating your own functional device library is a quick and easy task! G e
CircuitMaker Trace indestructible. Included
feature, the state of with the program are

every node is { Elle  Edit Macros libraries containing TTL,

indicated in color as ] CMOS and generic
the simulation runs. : devices, all with
— programable propagation
= = “l delays. Also included are
e _Ed - " many powerful 1/0O
Test L 7 ceices;
g ] = I
equipment e =+
q Rd m T B Layout and
provided: n : :
et 2 e T design is fast
can produce streams / | and easy!
of up to 1024 eight- —m L Advanced features
bit words. The logic ! like device rotation,
probe and scopes ~— Y Sl functional page
monitor waveforms. v n connectors, busses,
You can even set @va: 1 J smart wires and
breakpoints! - L — el sl s
make CircuitMaker
easy to learn and use.
No special computing
Unlimited skills are needed.
experimenting!

CircuitMaker provides you with a
safe, cost effective, computerized
electronics lab, where circuit design
and digital simulation Is fast and
easy. With CircuitMaker, you can
expand your understanding and
unleash your creativity.

CALLl 800-419-4242

Availshic on C
or $10 s&h for dcmn dx;x

Your satisfaction
is guaranteed!

We're so sure CircuitMaker will win
you over, that we are offering a
no-risk guarantee. If you're not

delighted with CircuitMaker, just
return it within 30 days of your
purchase. The purchase price will be
fully and cheerfully refunded.

Macintosh version

Mac Plus or greater.
System 6,7 and A/UX.

Windows version
IBM compatible running

Windows 3.1 or greater.
All trademarks are the property of their owners

( Only $l 99

MicroCode Engincering
1945 N. 205 W, Orem, UT 84057
Fax orders to (801) 226-6332
Phone (801) 226--4470
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SEMI-AUTOMATIC REWORK
STATION. For rework of dis-
crete SOIC, PLCC, and
LCCC packages, OK In-
dustries supplies an alter-
native to manual, operator
dependent hand tools—
which can be difficult to
use—and sophisticated re-
work systems designed for
fine-pitch components—
which can be prohibitively
expensive. The FCR-2201-
WS rework station in-
cludes a hot-air tool,

CIRCLE 337 ON FREE
INFORMATION CARD

stand for fixturing the hand-
piece, and a movable PC-
board holder. The system
provides a heat timer to
control the cycle time and
provide repeatability. A vac-
uum pickup, for removal
and/or placement of the
component, is built into the
handpiece. "Auto” modes
will sequence heater and
vacuum activation, essen-
tially eliminating the chance
for operator error. Hand-
piece and board fixture
make it easy to place and
remove components.

The FCR-2201-WS
semi-automatic rework sta-
tion costs $2795.

OK Industries Inc.

4 Executive Plaza
Yonkers, NY 10701
Phone: 914-9639-6800
Fax: 914-969-6650
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INTRODUCING '
THE HI-Q | Auna alini
LASER BROADCASTER LOW WAREHOUSE PRICES!

NEW Technology lets you transmit voice & music 1M SIMM 70ns S?g;
over laser light. Wireless! Make your own laser 4MB SIMM 80ns
icator. Talk to friends on a private and secure - ML i HE e
Ondliree can make COIMITUITICARINE Jui6 and secur B 2sekxa oip 495 sSA49 %559
3,000,000 matches. laser light channel. Hundreds of experiments possible. Mx1 DIP %535 %640  5.99
Excellent for students, hobbyists and educators. BeKxe  GAM 099 1199 S35
80ns  70ns  60ns
Pre-assembled units include: SmW or 3mW Diode L ::‘Z:‘:ﬁp i 4500 600 999
X o . A %
Laser, Fiber-Optic Receiver & Mlcrophone m,,,d,i: MM 5129.00 $157.00 5163.00
1M x36 72 pin SIMM $169.00
BREAKTHROUGH PRICES: aMx36 72 pin SIMM $629.00
5mW...$139.00 MATH CO-PROCESSORS /CPUs
- ODP4B6-DX2  SOMWZ INTEL  5299.00
3ImW..... $99.00 (I'm'ted th-) 486DLC-33  16-33MHZ  CYRIX  °69.00
486DLC-40 40MHZ CIRIX  *119.00
o - B HI-Q PRODUCTS, Inc. 835X87 16-25MHZ  CYRIX $56.47
ne match can burn 835x87 33MHZ  QYRIX $67.29
3000000 trees. 2%61.1.3 203 CRIGIEL D' e 830X87 16-33MKZ  CYRIX  %63.52
M __%%_ ALHAMBRA. CA 91801 83D87-40 40MHZ CYRIX  $73.00
N7 3RA,
AP;':;:;’S;,J;:“.{I;I:E::’I.H (818) 308_4400 PhOne (Au FOR SlPPS & (A(HE MEMORY
(818) 308-4406 FAX 408'975'2440
PLEASE INCLUDE $7.00 SHIPPING & HANDLING.
CALIFORNIA RESIDENTS ADD 8.25% sales tax. FAX 408-975-2446
2059 Comden Ave., #330 San Jose, CA 95124

AN meschondise 100% guaraniced. "We accept VISA ML, Discover and com
pany PO’s with prior approval Prins, delivery and manufacturer wbjedt to
chonge. Minimum ider $100 Returm 1equine RAW; non defective remarns
wibnert 1o o 15% restocking fee
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SHOPPERS Mo PRER

REVOLUTION

E

BRATING SPECTRSCIPESI) V/IDEQ  BUG DETECTOR PEA
Designedbypoes. o« TRANSMITTER

WATCH iiniio.

¢ technology. The SS-
This highly i 500 Bug Detector has &

professional | features found nowhere

device is : else in the world.

designed to i Features include: Audio

detect trans- : Oscilloscope., Bar

mitters for the : Graph Display, Tone ;

most discreet : Verification and .

circumstances.: Headphone )

Operation is Jack. With a
3) i ] ¢ range of | MHz-

This pen is specially
i designed for executives and
¢ professional technicians, but

simple: The
watch will : 3 GHz. No holes

/ : : . The world’s smallest video e B :
vibrate in the : or gaps in cover- Poo : : simple enough for first-time
presence of  : age; the SS-500 | et dag VT-3is small- © ysers! Detect transmitters
radio transmitting devices. : is the most ; erthan ld quar;;/r\;\lye!(;rans- ¢ anywhere, anytime including
This unit incorporates the ~ : advanced hand ‘mltsrlgs or_o}:' . — efo3t(?() © room bugs, body mikes, g
most advanced micro-integrated : held unit avail- ?ny' il (‘;’.“ 0 fa"g'elf’ ', | phone bugs — even your cel- <
circuit technology, concealed in : able. i feet’ Audio option also avatl- : Jylar phone! )
A : ' able. E-Z 5 min. Kit. L
' 5 m
4 i H @
mopeL TD-RFW MODEL VT-3 MODEL TD-RFP 2
$§345 306385 $139" $19 3-
. §5.500 5 ;
8
HS
, 183
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The New Realistic®
PRO-43 Scanner

Radie fhaek

PHONES

Our 17th year of DISCOUNTS
Toll Free 800-231-3680
PRO-43 List $349.95
Our Delivered Price $288.00
We discount everything in the RS catalog

22511 Katy Fwy.
Katy (Houston), TX 77450

1-713-392-0747 FAX 713-574-4567

PORTABLE
SATELu]; .,AN!:?NNA

/ b ~ |
S \
~—
—
|
Complete 3’ KU Band System

For Free Information Package and Pricing

e Call 219-236-5776

R.C. Distributing - PO Box 552 * South Bend, IN 46624

DIGI-FIELD

FIELD STRENGTH METER

s

Are  you worrisd about

electromagnetic radiation, TV $1 3995

coax distribution loss, poor lipms $6.50 s/
i

antenna performance, or EMI/
RAFI? The DIGI-FIELD field
strength meter will putyou atease.
With its frequency response of DC
up to 12 GHZ, It readily detects
potential electromagnetic radia-
tion hazards. It Is an excellent
tool for measuring TV codx
distribution loss. In addition
DIGI-FIELD can easily find 60-Hz
AC-line  interference, as well as
RFI/EM] Instrumentation disrupt-
ing set-ups. Sensitivity: @ 100

MHz Model"A" 150 Watts. ['*""T-m-w =
Mo;eI'B'gnano wa{t‘:.no - M\J—J
To order call - (800) FIELD 58 (343-5358)

1.C. Engineering isso ventuasivd,
Suite 125, Encino, CA 91436 PH.(818) 345-1692 * 818-345-0517 Fax

SHOPPERSyoRDER

NEW PRODUCTS

Use the Free Information Card for more details on these products.

FIBEROPTIC DETECTOR.
Centronics BPX65-100 fi-
beroptic detector for fre-
quencies up to 50 MHz and
distances up to 1 kmis well
suited for local area net-
works (LAN's) at the 850-
NM window, and can be
used in conjunction with ST
or SMA connectors. The
detector combines an ul-
tra-high-speed photodiode

CIRCLE 338 ON FREE
INFORMATION CARD

and a high-frequency op-
amp in a 6-pin TO-18 pack-
age, allowing fiberoptic
coupling to be easily
achieved without resorting
to extremely accurate,
more expensive, con-
nectors. According to Cen-

184 tronic, for short-run cables

such as LAN's, using the
BPX65-100 at 850 NM can
save up to 85% on detec-
tor costs.

The BPX65-100 fiberop-
tic detector costs $20 in
single units; quantity dis-
counts are available.
Centronic Inc.

2088 Anchor Court
Anchor Business Park
Newbury Park, CA 91320

FOUR-CHANNEL, FOUR-
QUADRANT ANALOG MULTI-
PLIER. Analog Devices is
offering its MLTO4R, said
to be the industry's first
monolithic, four-channel,
four-quadrant analog multi-
plier. It can perform such
analog computation such
as calculating power, multi-
plication, squaring, extrac-
ting square roots, gain
control, and signal correla-
tion procedures.

The multiplier can gener-
ate polynomials for geome-
try correction in high-
resolution CRT display sys-

CIRCLE 339 ON FREE
INFORMATION CARD

tems. It can also perform
voltage-controlled ampli-
fication, variable active fil-
tering, “zipper” noise-free
audio-level adjustment, and
low-frequency signal mod-
ulation procedures.

Each IC contains a sta-
ble 1.23-volt bandgap refer
ence and individual output
amplifiers. No external
components are required.
Each channel accepts
+2.5-volt inputs and deliv-
ers a normalized voltage
output for a factory-cali-
brated transfer function of
W=(XXY)/2.5 volts.
When powered with =5
volts, power dissipation is
typically 150 milliwatts.

www.americanradiohistorv.com

Nonlinearity error is typ-
ically 0.2%, with 0.005 %
drift of total error over tem-
perature. Slew rate is 53
volts per microsecond, and
settling time is 1 microse-
cond. The MLT04 has a
Gilbert cell configuration.

The MLT04, packaged in
an 18-pin DIP or SOIC, is
priced at $11.95 in hundred
quantities. Dies are priced
at $10.95.

Analog Devices, Inc.
181 Ballardvale Street
Wilmington, MA 01887
Phone: 617-937-1428

BE A
TEACHER.
BE A HERO.

Call
1-800-45-TEACH

;!::ch for the Power
ALY
i E[l\Jll

RECRUITING NEW TEACMERS, INC.
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- Save on Cable rental fees! ‘

CABLE TV

DESCRAMBLERS
WE’LL BEAT
ANY PRICE

JERROLD-TOCOM-ZENITH-HAMLIN

OAK-PIONEER-SCIENTIFIC ATLANTA
* 30 DAY MONEY BACK GUARANTEE

« 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

(NO FLORIDA SALES)
\ Anyone implying theft of service will be denied assistance.

N e e e A g e el e

INTEGRATED CIRCUITS
MEMORY (NEW OR USED}
EPROMS

CIRCUIT

EW OR USED
OARDS

Tel 310-494-4851 Fax 310-494-4913
1891 Obispo Ave Signal Hill, CA 90804

HOT KITS!

Telephone Dialer kit; Store 240 numbers. Memory is
battery backed up. Use the LCD display to scroll through
names. Use group dialing functions to dial multiple
numbers. Runs off a 9v battery or wall transformer. Uses
the PIC16c57XT microcontroller.

Multistation Thermometer kit; Four separate
temperature stations. Use the LCD display to view station
temperatures. RS232 Interface sends all temperatures to -3 ‘l
your computer. Display temperatures in Fahrenheit or L
Celsius. Uses the PIC16¢71 microcontroller. '

CALL FOR PRICING AND
INFORMATION

1-800-772-3945

GENOA Group, 7334 S. Alton Way Unit 1, Englewood CO 80112

[He-Ne Laser ) Visible Laser
Diode Module

2-3.5 milliwatt output used and tested tube. Operates on | Build your own

1600 Vdc @ 6 mA. Length: 11 in. Spec. sheet included. pointer/weapon

$19.75 | sight with our new
miniature 4.7mW
output 670 nm
module. 3 Vdc
operation. 2 inch
leads. 12 mo. warr.

Cat. No. T3-2

He-Ne Laser Power Supply

12 Vdc input @ 2.2 Amp max. Output: 1.5-2.6 KVdc
@ 4 to 6.5 mA (adj.). New unit, epoxied brick’ type

includes Alden connector. Will power 2 to 10 milliwatt Cat. No. VM-12
He-Ne's. 12 mo. warranty. Cat. No. PS6-12  $95.00 $69.50 each
3 FREE CATALOG

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 guaranteq

Midwest Laser Products
Apo Box 2187 Bridgeview, IL 60455 Call, write, or poll fax.

310 Gorfield St Suite 4.\
MoTror R aat Ul (R I
Ell—:cmomcs €ugene, Oreqon 97402 X-10 Decoder

The XD-16, when connected to a TW523 Power line
data interface module, decodes all 256 X-10 codes
sent by PF284, or similar, X-10 senders. The house
code is DIP switch selectable, The 16 open- collector
outputs are turned on or off as unit and command

es are decoded. Use the XD-16 as an Alarm Panel
Interface and save hundreds of dollars in cable
installation costs! Or drive relays, LEDs, etc. in
custom alarm or house control applications. Requires
TW823 data interface. The XD-16 is a 3X3 inch circuit
board. Requires 9 to 18 VDC @ 25ma.

Aam Panel,
Relays, Etc.

MoTron XD-16 X-10 Decoder $59.00
PS-12 AC Adaptor, 12VDC @ 200ma $10.00
Powerhouse TW523 X-10 Power Line I/F $29.00
e | Powerhouse PF284 X-10 Sender $29.00
A Typica! XD-16 Shi dling $5 USA/Canada, $15F
Coyr?ﬁg uration n'f p‘M"aggt*:rnCal? Amenca: ?E: p?'as Accc:;t‘gg

Fax: (503)687-2492

Orders: (800) 338-9058  Info: (503) 687-2118

MVDISK1 B4k.....$75
MVOISK2 360k...$150
MVDISK3 1.44m. 3185

DOS IN ROM:! $75

WORALOS SMALLEST PC !'!!

8088 SINGLE

ROBOTS ALARAMS RECORDERS DOS

THHEE EASY STEPS: $271K QTY
Develop on PC

2. Download to SB 95
3. Burn into EPHOM SGL QTY

-2 PARALLEL  -LCD INTERFACE co M Pu | E R
-3 SEAIAL KEYBDARD INPUT

-PC TYPE BUS -REAL TIME CLK .
-BIOS OPTION -BATTERY OR 5V
FREE SHIPPING IN U.S. s .

S YEAR LIMITED WARRANTY

Box BSO
Mearrimack, NH
(508) 792 8507

CABLE TV

ALL NAME BRANDS
DESCRAMBLERS, CONVERTERS

ICal ble C—3 Test

LH¢
-300452 7050 AI dS (313)%0‘;1

SURVEILLANCE

& COUNTERSURVEILLANCE Electronic Devices

Bugging/Phone Tapping Detectors * Caller ID « Covert Video

« Phone Scramblers * Voice Changers ¢ Shotgun Mics « Vehicle

COMBOS. CALL NOW
WE'LL BEAT THE COMPETITION.

. UNIVERSAL SALES 800-647-2371

FAX( 0)902-083.

Test chips for JERROLD, TOCOM, ZENITH, SA. &
\more. Pots cable boxes in full service mode. Easy inst-
allation. Zemtb onl) l$39 .95.

Not for ass in cabke 0o owned equip er:.u test aid only.

TJracking * Transmitter Kits » Locksmithing « AND MORE!
7 - Hour Telephone Recording System
Tapes phone calls aulomatically. $125.%

ast others nnder $50ca m FOR CATALOG SEND $5.00 TO...
P.0. Box 337, Buffalo, NY 14226 (716) 691-3476

antity prices avails
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Electronics Now, May 1994

186 Address

USE ELECTRONIC SHOPPER CLASSIFIEDS

READ BY MORE THAN 100,000 ELECTRONICS BUYERS AND
SELLERS AND TRADERS

INSTRUCTION FOR PLACING YOUR AD!

HOW TO WRITE YOUR AD

TYPE or PRINT your classified ad copy CLEARLY (not in all
capitals) using the form below. If you wish to place more than one
ad, use a separate sheet for the additional ads (a photocopy of
this form works well). Choose a category from the list below and
write that category number into the space at the top of the order
form. If you do not specify a category, we will place your ad under
Miscellaneous or whatever section we deem most appropriate.

We cannot bill for classified ads. Payment in full must accompany
your order. We do permit repeat ad or multiple ads in the same
issue, but in all cases, full payment must accompany your order.

WHAT WE DO

The first two words of each ad are set in bold caps at no extra
charge. No special positioning, centering, dots, extra space, etc.
can be accommodated.

RATES
Our classified ad rate is $1.25 per word. Minimum charge is

$18.75 per ad per insertion (15 words). Any words that you want
set in bold or caps are 20¢ each extra. Bold caps are 40¢ each
extra. Indicate bold words by underlining. Words normally written
inall caps and accepted abbreviations are not charged as all-caps
words. State abbreviations must be Post Office 2-letter abbrevia-
tions. A phone number is one word.

CONTENT

All classified advertising in the Electronic Shopper is limited to
electronics items only. All ads are subject to the publisher's ap-
proval. We reserve the right to reject or edit all ads.

DEADLINES

Ads received by our closing date will run in the next issue. For
example, ads received by April 1 will appear in the July, 1993 issue
that is on sale in June 3. Shopper ads will appear Jan., Mar., May
etc. No cancellations permitted after the closing date. No copy
changes can be made after we have typeset your ad. NO RE-
FUNDS, advertising credit only. No phone orders.

AD RATES: $1.25 per word, Minimum $18.75.

Send your ads with payment to:

Electronic SHOPPER, 500-B Bi-County Bivd. Farmingdale, NY 11735

270 — Computer Equipment Wanted
300 — Computer Hardware

330 — Computer Software

360 — Education

390 — FAX

420 — Ham Gear For Sale

100 — Antique Electronics
130 — Audio-Video-Lasers
160 — Business Opportunities
190 — Cable TV

210 — CB-Scanners

240 — Components

450 — Ham Gear Wanted 630 — Repairs-Services
480 — Miscellaneous Electronics For Sale 660 — Satellite Equipment
510 — Miscellaneous Electronics Wanted 690 — Security

540 -~ Music & Accessories 710 — Telephone

570 — Plans-Kits-Schematics 720 — Test Equipment
600 — Publications

CLASSIFIED AD COPY ORDER FORM

Ad No. 1—Place this ad in Category #

1-$18.75 2 - $18.75 3-$18.75 4 - $18.75
5_-$18.75 6 - $18.75 7 - $18.75 8 - $18.75

9 - $18.75 10 - $18.75 11 - $18.75 12 - $18.75
13-$1875  14-$18.75  15-$1875  16-$2000
17 - $21.25 18 - $22.50 19 - $23.75 20 - $25.00

21 - $26.25 22 - $27.50 23 - $28.75 24 - $30.00

25 - $31.25 26 - $32.50 27 - $33.75 28 - $35.00
Total classitied ad Payment $ enclosed.

[ ] Check [ ] MasterCharge [ ] Visa ($18.75 minimum credit

card order)

Name

29 - $36.25 30 - $37.50 31-8$38.75 32 - $40.00
33 - $41.25 34 - $42.50 35 - $43.75 36 - $45.00
37 - $46.25 38 - $47.50 39 - $48.75 40 - $50.00

Ad No 1—Total words x $1.25 per word=$

All Capswords —_______x .20 perword=$
Bold words X 20perword=$
Bold Capwords x40 per word=$

TOTALCOSTOFADNo. 18

Expiration Date __ ___/ ___
Signature

Phone

City State Zip

www.americanradiohistorv.com
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THE BASIC STAMP
$39 Stamp-Sized Computer Runs BASIC Wﬂéﬂ% ”

The BASIC Stamp is a 1x2-inch computer that runs
BASIC programs written on your PC. It has 8 1/O lines, s

which can easily be programmed for serial communications.

potentiometer input, pulse measurement, button debounce. tone generation,
PWM, etc. And all by just adding « resistor and or capacitor. it anything.
Single Stamps sell for $39, and quantity prices start at just four units.

=
i
=
.
»

g ;
Leihg
. . i

Tepg

35-232 OUT Writing programs for the Stamp is
R easy. A 3-pin cuble connects the
lc meamston  Stamp to your PC’s parallel port. And

0 0 - - o
: one piece of software is used to enter,
- debug. and download your programs.
: . . . ¢

Its as simple as possible.

All that you need to program Stamps
is included in the Stamp Programming
Package. The package contains the

Temperature Sensor

In this application, the Stamp
uses a capacitor and Radio Shack

thermistor to take rtemperature cable and software mentioned above,

readings. 13 BASIC instructions as well as a manual, application

are used to read and linearize the . o 5 P

S | Ay g notes. and access to free technical

serially. support. Stamp Programming Package $99

PIC16Cxx MICROCONTROLLERS and TOOLS

Inexpensive and available, PICs are building a following

You may already know about the PIC16Cxx series of 8-bit microcontrollers from
Microchip Technology. They're the answer to many small controller needs,
especially if price if an issue. A typical PIC is the PIC16C54-RC/P; it's an 18-pin DIP
package with 12 1/O lines, 512 words of PROM, and 32 bytes of RAM. all for
around $4.00 in small quantities. And the serics continues to grow: new PICs have
interrupts, A/D, and up to 33 I/O lines.

For the past three years, we've been helping people get started with PICs. We offer
low-cost development tools, documentation, application notes, and technical help.
as well as the PICs themselves.

PIC Chips $4-827
W of 1Cs ot RCT 0
LPROM versions

PIC16Cxx Programmer $199 PIC16C5x Downloader $299  TrueFlight for '71/°'84 $299  PIC Prototype BOdl‘d $15
Supports PIC16C5x, 71, & '84. Plugs in place of '5x PIC in-circuit. Programmer & flash UV eraser fon Provides an casy wa
Also PICI6C64 with 40-pin adapter. Runs code at 8 MHz development system for 71 & 81 circuits with 18 and 28-pin Plc

p @4 3805 Atherton Road, #102 « Rocklin, CA 95765 » USA -
/\ r'l (916) 624-8333 » Fax: 624-8003 * BBS: 624-7101 "= ¢

BASIC smmp, TrueFlight, and the Parallax logo are trademarks of Parallax, tnc e PIC is a registered trademark of Micochip e o teatures and |
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D(C-2000 MHz

AMPLIFIERS

9¢ Unit price $ (25 gty)
C

In plastic and ceramic packages, for low-cost solu-
tions to dozens of application requirements, select Mini-
Circuits’ flatpack or surface-mount wideband monolithic
amplifiers. For example, cascade three MAR-2 monolithic
amplifiers and end up with a 25dB gain, 0.3 to 2000MHz
amplifier for less than $4.50. Design values and circuit
board layout available on request.

It's just as easy to create an amplifier that meets
other specific needs, whether it be low noise, high gain,
or medium power. Select from Mini-Circuits’ wide
assortment of models (see Chart), sketch a simple inter-
connect layout, and the design is done. Each model
is characterized with S parameter data included in our
740-page RF/IF Designers’ Handbook.

All Mini-Circuits’ amplifiers feature tight unit-to-unit
repeatability, high reliability, a one-year guarantee, tape
and reel packaging, off-
the-shelf availability, with
prices starting at 99 cents.

Mini-Circuits monolithic
amplifiers...for innovative

MAR- MAV- [
V) o MAV MAR VAM RAM

from:

PLASTI ++VAM-3 +VAM-B  ++VAM-7
SURFACE-MOUNT 145 1.29 1.75
add suffix SM MAR-1  MAR-2 MAR-3 MAR-4 MAR-6 MAR7 MAR-8
1o model no. 104 1.40 150 1.60 1.34 180 175
(ex. MAR-ISM) MAV-1  +MAV-2 +MAV-3  MAV-4 MAV-11
B 115 145 155 165 ) ) 215
CERAMIC RAM-1  RAM-2 RAM-3 RAM-4 RAM-6 RAM-7 RAM-8
SURFACE-MOUNT 495 485 495 495 495 495 495
PLASTIC MAV-1 +MAV-2 +MAV-3 +MAV-4 MAV-11
FLAT-PACK 110 1.40 1.50 1.60 210
MAR-1  MAR-2 MAR-3 MAR-4 MAR-6 MAR-7 MAR-8
0.99 1.35 1.45 155 1.29 1.75 1.70
FreqMHz,DC to 1000 2000 2000 1000 2000 2000 1000 1000
Gain, dB at 100MHz 185 12.5 125 83 20 135 325 127
Output Pwr. +dBm 1.5 45 100 125 20 55 125 175
NF, dB 55 65 6.0 6.5 30 50 33 36

Notes: + Frequency range DC-1500MHz

designer’s kit, KH-1 available only $59.95 includes

++ Gain 1/2 dB less than shown

40 AMPLIFIERS* 10 MAR-1. 10 MAR-3. 10 MAR-4, 10 MAR-8
150 CAPACITORS* 50 100 pf. 50 1.000 pf. 50 10.000 pf
740 page RF/IF DESIGNER'S HANDBOOK

do-it-yourself problem « MIXERS * POWER SPLITTER/COMBINERS * AMPLIFIERS * ELECTRONIC ATTENUATORS
sl * 1&Q/QPSK MODULATORS = ATTENUATO(R)SSTERMINS/:‘«EONS . DzRECSHONCAL CSZOUPLERS
Vers. « RF TRANSFORMERS * DIGITAL ATTENUATORS » PHASE DETECTORS * SWITCHES/DRIVER
Moggliabovelshownlactuallsize « FILTERS * LIMITERS = FREQUENCY DOUBLERS _
*values or models may be substituted without notice Typical Circuit Arrangement
depending on supplies Rbias
—Ap—o O
R T RFC (optional)
finding new ways ook | Chlock
setting higher standards N e L O
] [ ] ] ] ™ T Y
Mini-Circuits E
WE ACCEPT AMERICAN EXPRESS AND VISA
P.O . Box 350166, Brookiyn,New York 11235-0003  (718) 934-4500 Fax (718) 332-4661
Distribution Centers NORTH AMERICA 800-654-7949 ¢ 417-335-5935 Fax 417-335-5945 ~ EUROPE 44-252-835094 Fax 44-252-837010
CIRCLE 179 ON FREE INFORMATION
F155 REV. A GARD
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